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DEPARTMENT OF ENERGY

10 CFR Part 430
[Docket Number EE-2006-BT-STD-0129]
RIN 1904-AA90

Energy Conservation Program: Energy
Conservation Standards for
Residential Water Heaters, Direct
Heating Equipment, and Pool Heaters

AGENCY: Office of Energy Efficiency and
Renewable Energy, Department of
Energy.

ACTION: Notice of proposed rulemaking
and public meeting.

SUMMARY: The Energy Policy and
Conservation Act (EPCA) prescribes
energy conservation standards for
various consumer products and
commercial and industrial equipment,
including residential water heaters,
direct heating equipment (DHE), and
pool heaters. EPCA also requires the
U.S. Department of Energy (DOE) to
determine whether more stringent,
amended standards for these products
would be technologically feasible and
economically justified, and would save
a significant amount of energy. In this
notice, DOE is proposing amended
energy conservation standards for
residential water heaters (other than
tabletop and electric instantaneous
models), gas-fired DHE, and gas-fired
pool heaters. DOE also is announcing a
public meeting to receive comment on
these proposed standards and associated
analyses and results.

DATES: DOE will hold a public meeting
on Thursday, January 7, 2010, from 9
a.m. to 4 p.m., in Washington, DC. DOE
must receive requests to speak at the
public meeting before 4 p.m.,
Wednesday, December 23, 2009. DOE
must receive a signed original and an
electronic copy of statements to be given
at the public meeting before 4 p.m.,
Wednesday, December 30, 2009.

DOE will accept comments, data, and
information regarding this notice of
proposed rulemaking (NOPR) before and
after the public meeting, but no later
than February 9, 2010. See section VII,
“Public Participation,” of this NOPR for
details.

ADDRESSES: The public meeting will be
held at the U.S. Department of Energy,
Forrestal Building, Room 1E-245, 1000
Independence Avenue, SW.,
Washington, DC 20585-0121. To attend
the public meeting, please notify Ms.
Brenda Edwards at (202) 586—-2945.
Please note that foreign nationals
visiting DOE Headquarters are subject to
advance security screening procedures.
Any foreign national wishing to

participate in the meeting should advise
DOE as soon as possible by contacting
Ms. Brenda Edwards to initiate the
necessary procedures.

Any comments submitted must
identify the NOPR for Energy
Conservation Standards for Heating
Products, and provide the docket
number EE-2006-BT-STD-0129 and/or
regulatory information number (RIN)
number 1904—AA90. Comments may be
submitted using any of the following
methods:

1. Federal eRulemaking Portal: http://
www.regulations.gov. Follow the
instructions for submitting comments.

2. E-mail:
ResWaterDirectPoolHtrs@ee.doe.gov.
Include docket number EE-2006—BT—
STD-0129 and/or RIN 1904—-AA90 in
the subject line of the message.

3. Mail: Ms. Brenda Edwards, U.S.
Department of Energy, Building
Technologies Program, Mailstop EE-2],
1000 Independence Avenue, SW.,
Washington, DC 20585—0121. Please
submit one signed paper original.

4. Hand Delivery/Courier: Ms. Brenda
Edwards, U.S. Department of Energy,
Building Technologies Program, 950
L’Enfant Plaza, SW., Suite 600,
Washington, DC 20024. Telephone:
(202) 586—2945. Please submit one
signed paper original.

For detailed instructions on
submitting comments and additional
information on the rulemaking process,
see section VII of this document (Public
Participation).

Docket: For access to the docket to
read background documents or
comments received, visit the U.S.
Department of Energy, Resource Room
of the Building Technologies Program,
950 L’Enfant Plaza, SW., Suite 600,
Washington, DC, (202) 586—2945,
between 9 a.m. and 4 p.m., Monday

through Friday, except Federal holidays.

Please call Ms. Brenda Edwards at the
above telephone number for additional
information regarding visiting the
Resource Room.

FOR FURTHER INFORMATION CONTACT: Mr.
Mohammed Khan, U.S. Department of
Energy, Office of Energy Efficiency and
Renewable Energy, Building
Technologies Program, EE-2], 1000
Independence Avenue, SW.,
Washington, DC 20585-0121.
Telephone: (202) 586—7892. E-mail:
Mohammed.Khan@ee.doe.gov.

Mr. Eric Stas or Mr. Michael Kido,
U.S. Department of Energy, Office of the
General Counsel, GC-72, 1000
Independence Avenue, SW.,
Washington, DC 20585-0121.
Telephone: (202) 586—9507. E-mail:
Eric.Stas@hgq.doe.gov or
Michael Kido@hq.doe.gov.

For information on how to submit or
review public comments and on how to
participate in the public meeting,
contact Ms. Brenda Edwards, U.S.
Department of Energy, Office of Energy
Efficiency and Renewable Energy,
Building Technologies Program, EE-2],
1000 Independence Avenue, SW.,
Washington, DC 20585-0121.
Telephone: (202) 586—2945. E-mail:
Brenda.Edwards@ee.doe.gov.
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d. Description and Estimate of Compliance
Requirements

e. Duplication, Overlap, and Conflict With
Other Rules and Regulations

f. Significant Alternatives to the Proposed
Rule

C. Review Under the Paperwork Reduction
Act of 1995

D. Review Under the National
Environmental Policy Act of 1969

E. Review Under Executive Order 13132

F. Review Under Executive Order 12988

G. Review Under the Unfunded Mandates
Reform Act of 1995

H. Review Under the Treasury and General
Government Appropriations Act, 1999

I. Review Under Executive Order 12630

J. Review Under the Treasury and General
Government Appropriations Act, 2001

K. Review Under Executive Order 13211

L. Review Under the Information Quality
Bulletin for Peer Review

VII. Public Participation

A. Public Meeting

B. Procedure for Submitting Requests to
Speak

C. Conduct of Public Meeting
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E. Issues on Which DOE Seeks Comment

VIIIL. Approval of the Office of the Secretary

I. Summary of the Proposed Rule

The Energy Policy and Conservation
Act (42 U.S.C. 6291 et seq.; EPCA or the
Act), as amended, provides that any
new or amended energy conservation
standard DOE prescribes for certain
consumer products, including
residential water heaters, direct heating
equipment (DHE), and pool heaters
(collectively referred to in this
document as the “‘three heating
products”), shall be designed to
“achieve the maximum improvement in
energy efficiency * * * which the
Secretary determines is technologically
feasible and economically justified.” (42
U.S.C. 6295(0)(2)(A)) Furthermore, the
new or amended standard must “result
in significant conservation of energy.”
(42 U.S.C. 6295(0)(3)(B)) In accordance
with these and other statutory
provisions discussed in this notice, DOE
proposes amended energy conservation
standards for the three types of heating
products listed above. Compliance with
the proposed standards would be
required for all residential water heaters
listed in Table 1.1 that are manufactured
in or imported into the United States on
or after five years after the date of
publication of the final rule. The
proposed standards would apply to all
DHE and pool heaters listed in Table 1.1
that are manufactured in or imported
into the United States on or after three
years after the date of publication of the
final rule. Table 1.1 sets forth the
proposed standards for the products that
are the subject of this rulemaking.
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TABLE |.1—PROPOSED AMENDED ENERGY CONSERVATION STANDARDS FOR RESIDENTIAL WATER HEATERS, DIRECT

HEATING EQUIPMENT, AND POOL HEATERS

Product class

Proposed standard level

Residential water heaters *

Gas-fired Storage .................

Electric Storage ........ccccen....

For tanks with a Rated Storage Volume at or below 60
gallons: EF = 0.675 — (0.0012 x Rated Storage Vol-
ume in gallons).

For tanks with a Rated Storage Volume at or below 80
gallons: EF = 0.96 — (0.0003 x Rated Storage Vol-
ume in gallons).

For tanks with a Rated Storage Volume above 60 gal-
lons: EF = 0.717 — (0.0019 x Rated Storage Volume
in gallons).

For tanks with a Rated Storage Volume above 80 gal-
lons: EF = 1.088 — (0.0019 x Rated Storage Volume
in gallons).

Oil-fired Storage .........cceeueeee
Gas-fired Instantaneous .......

EF = 0.68 — (0.0019 x Rated Storage Volume in gallons).
EF = 0.82 — (0.0019 x Rated Storage Volume in gallons).

Product class

Proposed standard level

Direct heating equipment **

Gas wall fan type Up t0 42,000 BIU/N ........oiiiiiiieiiie et ettt st b e n e nae e re e s
Gas wall fan type over 42,000 BIU/N .....c..oo oo et
Gas wall gravity type up to 27,000 Btu/h ...........
Gas wall gravity type over 27,000 Btu/h up to 46,000 Btu/h
Gas wall gravity type over 46,000 Btu/h ............

Gas floor up to 37,000 Btu/h ........cceeeneee.
Gas floor over 37,000 Btu/h .......

Gas room up to 20,000 Btu/h ........ccceeeiieeiiennn.
Gas room over 20,000 Btu/h up to 27,000 Btu/h
Gas room over 27,000 Btu/h up to 46,000 Btu/h

Gas room over 46,000 Btu/h ......

Gas hearth up to 20,000 Btu/h ......ccccoeeiieeinneenn.
Gas hearth over 20,000 Btu/h and up to 27,000 Btu/h ..
Gas hearth over 27,000 Btu/h and up to 46,000 Btu/h ..
Gas hearth OVer 46,000 BIU/N ..........oiiiiiiiiieie ettt ettt h et e ae e et e e bt e e ab e e saeeeabeesabeebeeene e e nbeeereenaee s

AFUE = 76%

AFUE = 77%
..... AFUE = 70%
..... AFUE = 71%
..... AFUE = 72%
..... AFUE = 57%
..... AFUE = 58%
..... AFUE = 62%
..... AFUE = 67%
..... AFUE = 68%
..... AFUE = 69%
..... AFUE = 61%
..... AFUE = 66%
..... AFUE = 67%

AFUE = 68%

(=TT 1= S

Thermal Efficiency = 84%

*EF is the “energy factor,” and the “Rated Storage Volume” equals the water storage capacity of a water heater (in gallons), as specified by

the manufacturer.

**Btu/h is “British thermal units per hour” and AFUE is “Annual Fuel Utilization Efficiency.”

DOE’s analyses indicate that the
proposed standards would save a
significant amount of energy—an
estimated 2.85 quads of cumulative
energy over a 30-year period. This
amount is equivalent to 61 days of U.S.
gasoline use. Breaking these figures
down by product type, the national
energy savings of the proposed
standards is estimated to be 2.60 quads
for residential water heaters, 0.22 quads
for DHE, and 0.03 quads for pool
heaters.

The cumulative national net present
value (NPV) of total consumer costs and
savings from the proposed standards (in
20088$) ranges from $5.73 billion (at 7-
percent discount rate) to $18.1 billion
(at 3-percent discount rate). This is the
estimated total value of future
operating-cost savings minus the
estimated increased product and
installation costs, discounted to 2010.

The NPV of the proposed standards
for water heaters ranges from $4.79
billion (7-percent discount rate) to $15.6
billion (3-percent discount rate). DOE

estimates the industry net present value
(INPV) for water heaters to be
approximately $1,455 million in 2008$.
If DOE adopts the proposed standards,
it estimates U.S. water heater
manufacturers will lose between 0.2
percent and 5.6 percent of the INPV,
which is approximately —$2.4 to
—$81.0 million. However, the NPV for
consumers (at the 7-percent discount
rate) is 59 to 1996 times larger than the
industry losses due to the proposed
standards with the 7-percent discount
rate, and 193 to 6500 times larger than
the industry losses due to the proposed
standards with the 3-percent discount
rate.

For DHE, the NPV of the proposed
standards ranges from $0.91 billion (7-
percent discount rate) to $2.22 billion
(3-percent discount rate). DOE estimates
the INPV for DHE to be approximately
$104 million in 20088%. If DOE adopts
the proposed standards, it estimates
U.S. DHE manufacturers will lose
between 1.9 percent and 5.9 percent of
the INPV, which is approximately

—$2.0 to —$6.2 million. However, the
NPV for consumers (at the 7-percent
discount rate) is 147 to 455 times larger
than the industry losses due to the
proposed standards with the 7-percent
discount rate, and 358 to 1,110 times
larger than the industry losses due to
the proposed standards with the 3-
percent discount rate.

For pool heaters, the NPV of the
proposed standard ranges from $0.03
billion (7-percent discount rate) to $0.25
billion (3-percent discount rate). DOE
estimates the INPV for pool heaters to be
approximately $61.4 million in 2008$. If
DOE adopts the proposed standards, it
expects the impacts on U.S. pool heater
manufacturers will be between a gain of
0.9 percent and a loss of 12.1 percent of
the INPV, which is approximately
—$0.5 million to —$7.5 million.
However, the NPV for consumers (at the
seven-percent discount rate) is 4 to 60
times larger than the industry losses due
to the proposed standards at the 7-
percent discount rate, and 33 to 498
times larger than the industry losses due
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to the proposed standards at the 3-
percent discount rate.

The economic impacts of the
proposed standards on individual
consumers (i.e., the average life-cycle
cost (LCC) savings) are predominately
positive. For water heaters, DOE
projects that the average LCC impact is
a gain of $68 for gas-fired storage water
heaters, $39 for electric storage water
heaters, and $395 for oil-fired storage
water heaters, and no change for gas-
fired instantaneous water heaters. For
DHE, DOE projects that the average LCC
impact for consumers is a gain of $104
for gas wall fan DHE, $192 for gas wall
gravity DHE, $13 for gas floor DHE, $143
for gas room DHE, and $96 for gas
hearth DHE. For pool heaters, DOE
projects that the average LCC impact for
consumers is a loss of $13 (which
represents only 0.2 percent of the
average total LCC).

In addition, the proposed standards
would be expected to provide
significant environmental benefits. The
proposed standards would potentially
result in cumulative greenhouse gas
emission reductions of 167 million tons
(Mt) of carbon dioxide (CO,) from 2013
to 2045. Specifically, the proposed
standards for water heaters would
reduce CO, emissions by 154 Mt; the
proposed standards for DHE would
reduce CO, emissions by 8.5 Mt; and the
proposed standard for pool heaters
would reduce CO; emissions by 4.2 Mt.
For the three types of heating products
together, DOE estimates that the range of

the monetized value of CO, emission
reductions based on global estimates of
the value of avoided CO, is $0.399
billion to $4.386 billion at a 7-percent
discount rate and $0.902 billion to
$9.925 billion at a 3-percent discount
rate.

The proposed standards would also
be expected to result in reduction in
cumulative nitrogen oxides (NOx)
emissions of 129 kilotons (kt).
Specifically, the proposed water heater
standards would result in cumulative
NOx emissions reductions of 118 kt; the
proposed standards for DHE would
result in 7.7 kt of NOx emissions
reductions; and the proposed standard
for pool heaters would result in 3.7 kt
of NOx emissions reductions.

The proposed standards for heating
products would also be expected to
result in power plant mercury (Hg)
emissions reductions. For water heaters,
cumulative Hg emissions would be
reduced by 0.20 tons (t). The proposed
standards for DHE and pool heaters
would be expected to have a negligible
impact on mercury emissions.

The benefits and costs of today’s
proposed rule can also be expressed in
terms of annualized values. The
annualized values refer to consumer
operating cost savings, consumer
incremental product and installation
costs, the quantity of emissions
reductions for CO,, NOx, and Hg, and
the monetary value of emissions
reductions. DOE calculated annualized
values using discount rates of three

percent and seven percent. Although
DOE calculated annualized values, this
does not imply that the time-series of
cost and benefits from which the
annualized values were determined are
a steady stream of payments.

Table 1.2, Table 1.3, and Table 1.4
present the annualized values for the
standards proposed for water heaters,
DHE, and pool heaters, respectively.
The tables also present the annualized
net benefit that results from summing
the two monetary benefits and
subtracting the consumer incremental
product and installation costs. Although
summing the value of operating cost
savings with the value of CO»
reductions (and other emissions
reductions) provides a valuable
perspective, please note the following.
The operating cost savings are domestic
U.S. consumer monetary savings found
in market transactions, but in contrast,
the CO» value is based on an estimate
of imputed marginal social cost of
carbon (SCC), which is meant to reflect
the global benefits of CO- reductions. In
addition, the assessments of operating
cost savings and CO, savings are
performed with different computer
models, leading to different time frames
for analysis. The operating cost savings
are measured for the lifetime of
appliances shipped in 2015-2045 or
2013-2043. The value of CO,, on the
other hand is meant to reflect the
present value of all future climate-
related impacts, even those beyond
2065.

TABLE |.2—ANNUALIZED BENEFITS AND COSTS OF PROPOSED STANDARDS FOR WATER HEATERS (TSL 4)

Primary estimate Low estimate High estimate
(AEO reference case) (AEO low-growth case) (AEO high-growth
Category Unit case)
7% 3% 7% 3% 7% ‘ 39,
Benefits
Monetized Operating Cost Savings ........ Million 2008$ .......... 1487.1 1842.4 1383.7 1708.4 1590.5 1976.2
Quantified Emissions Reductions ........... CO, (Mt) .... 4.58 4.92 5.34 5.28 0.61 1.04
NOx (kt) ..... 3.54 3.79 417 4.11 0.58 0.92
Hg (1) v 0.009 0.008 (0.003) (0.011) 0.010 0.013
Monetized Avoided Emissions Reduc- | CO, (at $20/) ......... 157.1 187.3 184.8 2221 20.2 41.9
tions * (Million 200883).
NOX wooveeeereeeeieeen 8.2 9.1 9.7 10.9 0.4 1.6
HY oo 0.1 0.1 (0.1) (0.1) 0.1 0.2
Costs
Monetized Incremental Product and In- | Million 2008$ .......... 945.5 917.3 894.4 861.7 997.0 973.4
stallation Costs.
Net Benefits
Monetized Value ™ ........ccocvvoevviieienenne Million 2008$ .......... ‘ 698.8 ‘ 11124 ‘ 674.1 ‘ 1068.9 ‘ 613.7 ‘ 1044.7

*For CO,, benefits reflect value of $20/t, which is in the middle of the values considered by DOE for valuing the potential global benefits result-
ing from reduced CO, emissions. For NOx and Hg, the benefits reflect values of $2,491/t and $17 million/t, respectively. These values are the

midpoint of the range considered by DOE.

** Monetized Value does not include monetized avoided emissions reductions for NOx and Hg.
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TABLE |.3—ANNUALIZED BENEFITS AND COSTS OF PROPOSED STANDARDS FOR DIRECT HEATING EQUIPMENT (TSL 3)

Primary estimate Low estimate High estimate
(AEO reference case) (AEO low-growth case) (AEO high-growth
Category Unit case)
7% 3% 7% 3% 7% ‘ 39
Benefits
Monetized Operating Cost Savings ........ 132.2 164.4 126.4 156.9 136.2 169.6
Quantified Emissions Reductions ........... 0.24 0.27 0.43 0.46 0.13 0.14
0.22 0.24 0.36 0.38 0.14 0.15
0.000 (0.001) 0.000 (0.001) 0.000 0.000
Monetized Avoided CO, Value (at $20/ 8.2 9.8 25 2.9 21.0 42.6
t).
Costs
Monetized Incremental Product and In- | Million 2008$ .......... 41.8 40.6 41.8 40.6 41.8 40.6
stallation Costs.
Net Benefits
Monetized Value .........ccccooviiiiiinncnenne Million 2008$ .......... 98.5 133.5 87.1 119.2 ‘ 115.4 ‘ 171.6

*For CO., benefits reflect value of $20/t, which is in the middle of the values considered by DOE for valuing the potential global benefits result-
ing from reduced CO, emissions. For NOx and Hg, the annual benefits are very small and are thus not reported in the table.

TABLE |.4—ANNUALIZED BENEFITS AND COSTS OF PROPOSED STANDARDS FOR POOL HEATERS (TSL 4)

Primary estimate Low estimate High estimate
(AEO reference case) (AEO low-growth case) (AEO high-growth
Category Unit case)
7% 3% 7% 3% 7% ‘ 39,
Benefits
Monetized Operating Cost Savings ........ 59.88 68.79 57.29 65.66 61.62 70.86
Quantified Emissions Reductions ........... 0.13 0.13 0.16 0.17 0.09 0.10
0.112 0.119 0.134 0.143 0.085 0.091
0.000 0.000 (0.000) (0.001) (0.000) 0.000
Monetized Avoided CO, Value (at $20/ 4.20 4.84 5.24 6.08 3.01 3.47
t).*
Costs
Monetized Incremental Product and In- | 2008$ ..................... 56.66 54.59 56.66 54.59 56.66 54.59
stallation Costs.
Net Benefits
Monetized Value ........cccccovvveniieenenienns Million 2008$ .......... 7.41 19.04 5.88 17.15 7.97 19.74

*For CO., benefits reflect value of $20/t, which is in the middle of the values considered by DOE for valuing the potential global benefits result-
ing from reduced CO- emissions. For NOx and Hg, the annual benefits are very small and are thus not reported in the table.

DOE has tentatively concluded that
the proposed standards represent the
maximum improvement in energy
efficiency that is technologically
feasible and economically justified, and
would result in significant conservation
of energy. Products achieving these
standard levels are already
commercially available. Based on the
analyses culminating in this proposal,
DOE found the benefits to the Nation of
the proposed standards (energy savings,
consumer LCC savings, national NPV
increase, and emission reductions)
outweigh the burdens (loss of INPV and
LCC increases for some consumers).
DOE considered higher efficiency levels

as trial standard levels, and is still
considering them in this rulemaking;
however, DOE has tentatively
concluded that the burdens of the
higher efficiency levels would outweigh
the benefits. With that said, based on
consideration of public comments DOE
receives in response to this notice and
related information, DOE may adopt
efficiency levels in the final rule that are
either higher or lower than the proposed
standards, or some level(s) in between
the proposed standards and other
efficiency levels presented.

DOE is proposing TSL 4 for
residential water heaters as the level
which it has tentatively concluded meet

the applicable statutory criteria (i.e., the
highest level that is technologically
feasible, economically justified, and
would result in significant conservation
of energy). Based upon public
comments and any accompanying data
submissions, DOE would strongly
consider other TSLs (as presented in
this NOPR or at some level in between),
some of which might provide an even
higher level of energy savings and
promote a market for advanced water
heating technologies, including heat
pump and condensing water heaters.
Accordingly, DOE is presenting a
variety of issues throughout today’s
notice upon which it is seeking
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comment which will bear upon its
consideration of TSL 5 or TSL 6 for
residential water heaters in the final
rule.

II. Introduction

A. Consumer Overview

EPCA currently prescribes energy
conservation standards for the three
heating products that are the subject of
this rulemaking. DOE is proposing to
raise the standards for the products
shown in Table I.1. The proposed
standards would apply to residential
water heaters manufactured or imported
on or after five years after the final rule
publication date (i.e., approximately
March 31, 2015). The proposed
standards would apply to DHE and pool
heaters manufactured or imported on or
after three years after the final rule
publication date (i.e., approximately
March 31, 2013).

DOE’s analyses suggest that
consumers would realize benefits from
the proposed standards. Although DOE
expects that the purchase price of the
more-efficient heating products would
be higher than the average prices of
these products today, for most
consumers, the energy efficiency gains
would result in lower energy costs that
would more than offset the higher
purchase price. For water heaters, the
median payback period is 2.7 years for
gas-fired storage water heaters, 5.8 years
for electric storage water heaters, 0.5
years for oil-fired storage water heaters,
and 23.5 years for gas-fired
instantaneous water heaters. For DHE,
the median payback period is 6.0 years
for gas wall fan DHE, 8.3 years for gas
wall gravity DHE, 14.7 years for gas
floor DHE, 5.3 years for gas room DHE
and 0.0 years for gas hearth DHE. (The
reason that the median payback period
for gas hearth DHE is zero is because for
about two-thirds of the consumers, there
is no incremental cost to get to the
proposed standard level). For pool
heaters, the median payback period is
13.0 years.

When the overall net savings are
summed over the lifetime of these
products, water heater consumers will
save, on average, $68 for gas-fired
storage water heaters, $30 for electric
storage water heaters, $305 for oil-fired
storage water heaters, and $0 for gas-
fired instantaneous water heaters,
compared to their life-cycle
expenditures on base-case water heaters
(i.e., the equipment expected to be
purchased in the absence of revised
energy conservation standards). (For
gas-fired instantaneous water heaters,
the average LCC for the proposed
standard level is the same as the average

LCC in the base case, so the savings are
zero.) The average LCC impact for DHE
consumers is a gain of $104 for gas wall
fan DHE, $192 for gas wall gravity DHE,
$13 for gas floor DHE, $143 for gas room
DHE, and $96 for gas hearth DHE,
compared to their life-cycle
expenditures on base-case products.
Pool heater consumers will see, on
average, a slight increase in their life-
cycle costs, compared to their
expenditures on base-case products.

B. Authority

Title IIT of EPCA sets forth a variety
of provisions designed to improve
energy efficiency. Part A? of Title III (42
U.S.C. 6291-6309) establishes the
Energy Conservation Program for
Consumer Products Other Than
Automobiles. The program covers
consumer products and certain
commercial equipment (referred to
hereafter as “covered products”),
including the three types of heating
products that are subject to this
rulemaking. (42 U.S.C. 6292(a)(4), (9)
and (11)) EPCA prescribes energy
conservation standards for the three
heating products. (42 U.S.C. 6295(e)(1)—
(3)) The statute further directs DOE to
conduct two cycles of rulemakings to
determine whether to amend these
standards. (42 U.S.C. 6295(e)(4)) As
explained in further detail in section
I1.C, “Background,” this rulemaking
represents the second round of
amendments to the water heater
standards, and the first round of
amendments to the DHE and pool heater
standards.

Under the Act, DOE’s energy
conservation program for covered
products consists essentially of three
parts: (1) Testing; (2) labeling; and (3)
Federal energy conservation standards.
The Federal Trade Commission (FTC) is
responsible for the labeling provisions
for consumer products, and DOE
implements the remainder of the
program. Section 323 of the Act
authorizes DOE, subject to certain
criteria and conditions, to develop test
procedures to measure the energy
efficiency, energy use, or estimated
annual operating cost of each covered
product. Manufacturers of covered
products must use the DOE test
procedure as the basis for certifying to
DOE that their products comply with
applicable energy conservation
standards adopted under EPCA and for
representing the efficiency of those
products. Similarly, DOE must use these
test procedures to determine whether

1This part was originally titled Part B. It was

redesignated Part A in the United States Code for
editorial reasons.

the products comply with standards
adopted under EPCA. (42 U.S.C. 6293)
The test procedures for water heaters,
unvented DHE, vented DHE, and pool
heaters appear at Title 10 Code of
Federal Regulations (CFR) part 430,
subpart B, appendices E, G, O, and P,
respectively.

EPCA provides criteria for prescribing
amended standards for covered
products. As indicated above, any
amended standard for a covered product
must be designed to achieve the
maximum improvement in energy
efficiency that is technologically
feasible and economically justified. (42
U.S.C. 6295(0)(2)(A)) Furthermore,
EPCA precludes DOE from adopting any
standard that would not result in
significant conservation of energy. (42
U.S.C. 6295(0)(3)(B)) Moreover, DOE
may not prescribe a standard for certain
products (including the three heating
products) if no test procedure has been
established. (42 U.S.C. 6295(0)(3)(A))
The Act also provides that, in deciding
whether a standard is economically
justified, DOE must determine whether
the benefits of the standard exceed its
burdens. (42 U.S.C. 6295(0)(2)(B)(i))
DOE must do so after receiving
comments on the proposed standard
and by considering, to the greatest
extent practicable, the following seven
factors:

1. The economic impact of the
standard on manufacturers and
consumers of the products subject to the
standard;

2. The savings in operating costs
throughout the estimated average life of
the covered products in the type (or
class) compared to any increase in the
price, initial charges, or maintenance
expenses for the covered products that
are likely to result from the imposition
of the standard;

3. The total projected amount of
energy (or, as applicable, water) savings
likely to result directly from the
imposition of the standard;

4. Any lessening of the utility or the
performance of the covered products
likely to result from the imposition of
the standard;

5. The impact of any lessening of
competition, as determined in writing
by the Attorney General, that is likely to
result from the imposition of the
standard;

6. The need for national energy and
water conservation; and

7. Other factors the Secretary
considers relevant.

(42 U.S.C. 6295(0)(2)(B)(1)(D—(VID))
Furthermore, EPCA contains what is

commonly known as an “anti-
backsliding” provision, which prohibits
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the Secretary from prescribing any
amended standard that either increases
the maximum allowable energy use or
decreases the minimum required energy
efficiency of a covered product. (42
U.S.C. 6295(0)(1)) Also, the Secretary
may not prescribe a new or amended
standard if interested persons have
established by a preponderance of the
evidence that the standard is likely to
result in the unavailability in the United
States of any covered product type (or
class) with performance characteristics
(including reliability), features, sizes,
capacities, and volumes that are
substantially the same as those generally
available in the United States. (42 U.S.C.
6295(0)(4))

Under 42 U.S.C. 6295(0)(2)(B)(iii),
EPCA establishes a rebuttable
presumption that a standard is
economically justified if the Secretary
finds that “‘the additional cost to the
consumer of purchasing a product
complying with an energy conservation
standard level will be less than three
times the value of the energy * * *
savings during the first year that the
consumer will receive as a result of the
standard, as calculated under the
applicable test procedure. * * *”

Under 42 U.S.C. 6295(q)(1), EPCA
specifies requirements for promulgation
of a standard for a type or class of
covered product that has two or more
subcategories. DOE must specify a
different standard level than that which
applies generally to such type or class
of products “for any group of covered
products which have the same function
or intended use, if * * * products

within such group—(A) consume a
different kind of energy from that
consumed by other covered products
within such type (or class); or (B) 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” than applies or will apply to
the other products. (42 U.S.C.
6295(q)(1)) In determining whether a
performance-related feature justifies a
different standard for a group of
products, DOE must “consider such
factors as the utility to the consumer of
such a feature” and other factors DOE
deems appropriate. Id. Any rule
prescribing such a standard must
include an explanation of the basis on
which such higher or lower level was
established. (42 U.S.C. 6295(q)(2))

Federal energy conservation
requirements generally supersede State
laws or regulations concerning energy
conservation testing, labeling, and
standards. (42 U.S.C. 6297(a)—(c))
However, DOE can grant waivers of
Federal preemption for particular State
laws or regulations in accordance with
the procedures and other provisions of
section 327(d) of the Act. (42 U.S.C.
6297(d))

Finally, section 310(3) of the Energy
Independence and Security Act of 2007
(EISA 2007; Pub. L. 110-140) amended
EPCA to prospectively require that
energy conservation standards address
standby mode and off mode energy use.
Specifically, when DOE adopts new or
amended standards for a covered
product after July 1, 2010, the final rule

must, if justified by the criteria for
adoption of standards in section 325(o)
of EPCA, incorporate standby mode and
off mode energy use into a single
standard if feasible, or otherwise adopt
a separate standard for such energy use
for that product. (42 U.S.C. 6295(gg)(3))
Because the final rule in this rulemaking
is scheduled for adoption by March
2010, this requirement does not apply in
this rulemaking, and DOE has not
attempted to address the standby mode
or off mode energy use here. DOE is
currently working on a test procedure
rulemaking to address standby mode
and off mode energy consumption for
the three types of heating products that
are the subject of this rulemaking.

C. Background
1. Current Standards

a. Water Heaters

On January 17, 2001, DOE prescribed
the current energy conservation
standards for residential water heaters
manufactured on or after January 20,
2004. 66 FR 4474. This final rule
completed the first amended standards
rulemaking for water heaters required
under 42 U.S.C. 6295(e)(4)(A). The
standards consist of minimum energy
factors (EF) that vary based on the
storage volume of the water heater, the
type of energy it uses (i.e., gas, oil, or
electricity), and whether it is a storage,
instantaneous, or tabletop model. 10
CFR 430.32(d). The water heater energy
conservation standards are set forth in
Table II.1 below.

TABLE 1I.1—CURRENT FEDERAL ENERGY CONSERVATION STANDARDS FOR RESIDENTIAL WATER HEATERS

Product class

Energy factor as of January 20, 2004

. Gas-Fired Storage Water Heater ...,
. Oil-Fired Storage Water Heater
. Electric Storage Water Heater
. Tabletop Water Heater ...........ccccceveeenineenne

. Gas-Fired Instantaneous Water Heater ............cccccovvviiniiiiiiniinieennen.
. Instantaneous Electric Water Heater ...........cccooiiiiiiiiiiiniiieeeee

OGN =

EF = 0.67 — (0.0019 x Rated Storage Volume in gallons).
EF = 0.59 — (0.0019 x Rated Storage Volume in gallons).
EF = 0.97 — (0.00132 x Rated Storage Volume in gallons).
EF = 0.93 — (0.00132 x Rated Storage Volume in gallons).
EF = 0.62 — (0.0019 x Rated Storage Volume in gallons).
EF = 0.93 — (0.00132 x Rated Storage Volume in gallons).

b. Direct Heating Equipment

EPCA prescribes the energy
conservation standards for DHE, which
apply to gas-fired products
manufactured on or after January 1,
1990. (42 U.S.C. 6295(€)(3)) These
standards consist of several minimum

annual fuel utilization efficiency
(AFUE) levels, each of which applies to
units of a particular type (i.e., wall fan,
wall gravity, floor, room) and heating
capacity range. Id. These statutory
standards have been codified in DOE’s
regulations at 10 CFR 430.32(i). The

DHE energy conservation standards are
set forth in Table I1.2 below. DOE notes
that while electric DHE are available,
standards for these products are outside
the scope of today’s rulemaking. See
IV.A.1.b for a more detailed discussion
of DHE coverage under EPCA.
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TABLE 11.2—CURRENT FEDERAL ENERGY CONSERVATION STANDARDS FOR DIRECT HEATING EQUIPMENT
Anr;ual fuel
utilization
Direct heating equipment design type Proc’g&ﬁlass efficiency, as of
Jan. 1, 1990
%
Gas Wall Fan ......cccccoveveeee e LT 8 (o TR 2 00 S PSR 73
Over 42,000 74
Gas Wall Gravity .......cccoeeeveevenienieeiieenns L0 o T8 (o T 0 1000 PP OPP U SUPRPRN 59
Over 10,000 and UP t0 12,000 .....ccoueiiiieiiieiiieeie et ree ettt e sre e e ee e saeeeeeeseeean 60
Over 12,000 and up to 15,000 .... 61
Over 15,000 and up to 19,000 .... 62
Over 19,000 and up to 27,000 .... 63
Over 27,000 and up to 46,000 .... 64
Over 46,000 ......c.ccccveeevceveeennen. 65
Gas FIOOr ......ooeueieeeeecee e Up to 37,000 .... 56
Over 37,000 ..... 57
Gas Room ......cccooieiiiic e, Up t0 18,000 ...oooiviiieiiieiiieene 57
Over 18,000 and up to 20,000 .... 58
Over 20,000 and up to 27,000 .... 63
Over 27,000 and up to 46,000 .... 64
OVEI 46,000 ....ooiiiiiiiee ettt e et e e et e e e et e e et e e e s be e e e eateeeeaateeessaeeeeabeeeaaareeeetreaeanraeann 65

c. Pool Heaters

EPCA requires pool heaters
manufactured on or after January 1,
1990 to have a thermal efficiency no less
than 78 percent. The thermal efficiency
for this product is measured by testing
in accordance with the DOE test
procedure for pool heaters codified in
10 CFR 430, subpart B, Appendix P. The
statutory standard for pool heaters has
been codified in DOE’s regulations at 10
CFR 430.32(k).

2. History of Standards Rulemaking for
Water Heaters, Direct Heating
Equipment, and Pool Heaters

Before being amended by the National
Appliance Energy Conservation Act of
1987 (NAECA; Pub. L. 100-12), Title III
of EPCA included water heaters and
home heating equipment as covered
products. NAECA’s amendments to
EPCA included replacing the term
“home heating equipment” with “direct
heating equipment,” adding pool
heaters as a covered product,
establishing energy conservation
standards for these two products as well
as residential water heaters, and
requiring that DOE determine whether
these standards should be amended. (42
U.S.C. 6295(e)(1)—(4)) As indicated
above, DOE amended the statutorily-
prescribed standards for water heaters
in 2001 (66 FR 4474 (Jan. 17, 2001)), but
has not amended the statutory standards
for DHE or pool heaters.

DOE initiated this rulemaking on
September 27, 2006, by publishing on
its Web site its ‘“Rulemaking Framework
for Residential Water Heaters, Direct
Heating Equipment, and Pool Heaters.”
(A PDF of the framework document is
available at http://www.eere.energy.gov/

buildings/appliance standards/
residential/pdfs/heating equipment
framework 092706.pdf.) DOE also
published a notice announcing the
availability of the framework document
and a public meeting and requesting
comments on the matters raised in the
document. 71 FR 67825 (Nov. 24, 2006).
The framework document described the
procedural and analytical approaches
that DOE anticipated using to evaluate
potential energy conservation standards
for the three heating products and
identified various issues to be resolved
in conducting the rulemaking.

DOE held the public meeting on
January 16, 2007, where it: Presented
the contents of the framework
document; described the analyses it
planned to conduct during the
rulemaking; sought comments from
interested parties on these subjects; and
in general, sought to inform interested
parties about, and facilitate their
involvement in, the rulemaking.
Interested parties that participated in
the public meeting discussed the
following issues: the scope of coverage
for the rulemaking; product classes;
efficiency levels analyzed in the
engineering analysis; installation,
repair, and maintenance costs; and
product and fuel switching. At the
meeting and during the public comment
period, DOE received many comments
that helped DOE identify and resolve
the issues involved in this rulemaking
to consider amended energy
conservation standards for the three
types of heating products.

DOE then gathered additional
information and performed preliminary
analyses to help develop the potential
energy conservation standards for the
three heating products. This process

culminated in DOE’s announcement of
another public meeting to discuss and
receive comments on the following
matters: The product classes DOE
planned to analyze; the analytical
framework, models, and tools that DOE
has been using to evaluate standards;
the results of the preliminary analyses
DOE performed; and potential standard
levels that DOE could consider. 74 FR
1643 (Jan. 13, 2009) (the January 2009
notice). DOE also invited written
comments on these subjects and
announced the availability of a
preliminary technical support document
(preliminary TSD) to inform interested
parties and enable them to provide
comments. Id. (The preliminary TSD is
available at: http://
www1.eere.energy.gov/buildings/
appliance standards/residential/water
pool heaters prelim_tsd.html.) DOE
stated its interest in receiving comments
on other relevant issues that
participants believe DOE should address
in this NOPR, which would affect
energy conservation standards for the
three heating products. Id. at 1646.

The preliminary TSD provided an
overview of the activities DOE
undertook in developing potential
standard levels for the three heating
products and discussed the comments
DOE received in response to the
framework document. It also described
the analytical framework that DOE used
(and continues to use in this
rulemaking), including a description of
the methodology, the analytical tools,
and the relationships among the various
analyses that are part of the rulemaking.
The preliminary TSD described in detail
each analysis DOE performed up to that
point, including inputs, sources,
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methodologies, and results. DOE
examined each of the three heating
products in each of the following
analyses:

e A market and technology
assessment addressed the scope of this
rulemaking (i.e., which types of heating
products this rulemaking covers),
identified the potential classes for each
product, characterized the markets for
these products, and reviewed
techniques and approaches for
improving product efficiency.

e A screening analysis reviewed
technology options to improve the
efficiency of each of the three heating
products and weighed these options
against DOE’s four prescribed screening
criteria (i.e., technological feasibility;
practicability to manufacture, install,
and service; adverse impacts on product
utility or product availability; and
adverse impacts on health or safety).

e An engineering analysis estimated
the manufacturer selling prices (MSPs)
associated with more efficient water
heaters, DHE, and pool heaters.

e An energy use analysis estimated
the annual energy use in the field of
each of the three heating products.

e A markups analysis geveloped
factors to convert estimated MSPs
derived from the engineering analysis to
consumer prices.

¢ A life-cycle cost analysis calculated,
at the consumer level, the discounted
savings in operating costs throughout
the estimated average life of the product
compared to any increase in installed
costs likely to result directly from a
given standard.

e A payback period (PBP) analysis
estimated the amount of time it takes
consumers to recover the higher
purchase expense of more energy
efficient products through lower
operating costs.

e A shipments analysis estimated
shipments of ea