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SUPPLEMENTARY INFORMATION:

Energy (DOE) is amending the existing Table of Contents

energy conservation standards for L
residential water heaters (other than
tabletop and electric instantaneous
models), gas-fired direct heating
equipment, and gas-fired pool heaters. It
has determined that the amended
energy conservation standards for these
products would result in significant
conservation of energy, and are
technologically feasible and
economically justified.

DATES: The effective date of this rule is
June 15, 2010. Compliance with the

—

amended standards established for IL.

residential water heaters in today’s final
rule is required starting on April 16,
2015, and compliance with the
standards established for DHE and pool
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I. Summary of the Final Rule and Its
Benefits

A. The Energy Conservation Standard
Levels

The Energy Policy and Conservation
Act, as amended (42 U.S.C. 6291 et seq.;

EPCA or the Act), provides that any new
or amended energy conservation
standard the Department of Energy
(DOE) prescribes for covered consumer
products, including residential water
heaters, direct heating equipment
(DHE), and pool heaters (collectively
referred to in this document as the
“three heating products”) must be
designed to “achieve the maximum
improvement in energy efficiency * * *
which the Secretary [of Energy]
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)) The standards in
today’s final rule, which apply to
certain types of the three heating
products, satisfy these requirements.

Table 1.1 shows the standard levels
DOE is adopting today. These standards
will apply to the types of the three
heating products listed in the table and
manufactured for sale in the United
States, or imported into the United
States, on or after April 16, 2015 in the
case of water heaters, or on or after
April 15, 2013 in the case of direct
heating equipment and pool heaters.

TABLE I.1—AMENDED ENERGY CONSERVATION STANDARDS FOR RESIDENTIAL WATER HEATERS, DIRECT HEATING

EQUIPMENT, AND POOL HEATERS

Product class

Standard level

Residential water heaters*

Gas-fired Storage ................. For tanks with a Rated Storage Volume at or below 55
gallons:

EF = 0.675—(0.0015 x Rated Storage Volume in gal-
lons).

For tanks with a Rated Storage Volume at or below 55
gallons:

EF = 0.960—(0.0003 x Rated Storage Volume in gal-
lons).

Electric Storage ........ccceeeeee.

Oil-fired Storage ........cc.cceee.
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).

For tanks with a Rated Storage Volume above 55 gal-
lons:

EF = 0.8012—(0.00078 x Rated Storage Volume in
gallons).

For tanks with a Rated Storage Volume above 55 gal-
lons:

EF = 2.057—-(0.00113 x Rated Storage Volume in gal-
lons) .

Product class

Standard level

Direct heating equipment**

Gas wall fan type up t0 42,000 BIU/N .......ooiuiiiiiiiice s

Gas wall fan type over 42,000 Btu/h
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
Gas floor over 37,000 Btu/h

Gas room up t0 20,000 BIU/N ......oouiiiiiii e

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

Gas hearth over 20,000 Btu/h and up to 27,000 Btu/h .......cooeiiiiiiiiiiiieeeeeee e

........................................... AFUE = 75%
AFUE = 76%
........................................... AFUE = 65%
........................................... AFUE = 66%
AFUE = 67%
AFUE = 57%
........................................... AFUE = 58%
........................................... AFUE = 61%
AFUE = 66%
AFUE = 67%
........................................... AFUE = 68%
........................................... AFUE =61%
........................................... AFUE = 66%
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Product class

Standard level

Gas hearth over 27,000 Btu/h and up to 46,000 Btu/h

Gas hearth over 46,000 Btu/h

AFUE = 67%
AFUE = 68%

Pool heaters

Gas-fired

Thermal Efficiency = 82%

*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.”

B. Benefits and Costs to Purchasers of

the Three Heating Products
1. Water Heaters

Table 1.2 presents the implications of
today’s standards for consumers of
residential water heaters. The economic

impacts of the standards on consumers,

as measured by the average life-cycle
cost (LCC) savings, are positive, even

though the standards may increase some
initial costs. For example, a typical gas
storage water heater has an average
installed price of $1,079 and average

lifetime operating costs (discounted) of
$2,473. To meet the amended standards,
DOE estimates that the average installed
price of such equipment will increase
by $120, which will be offset by savings
of $143 in average lifetime operating
costs (discounted).

TABLE |.2—IMPLICATIONS OF STANDARDS FOR PURCHASERS OF RESIDENTIAL WATER HEATERS

Average base- Average in- Average life- Median pay-
Energy conservation standard line installed stalled price cycle cost :

Product class EF* price** increase savings*** bacjl;egtrasrlod
Gas-Fired Storage Water Heater ...... 0.62 (40 gallons) $1,072 $92 $6 2.0
0.76 (56 gallons) ... 1,261 805 77 9.8
Weighted ............... 1,079 120 18 23
Electric Storage Water Heater .......... 0.95 (50 gallons) ... 554 140 10 6.9
2.0 (56 gallons) .. 729 974 626 6.0
Weighted ............ 569 213 64 6.8
Oil-Fired Storage Water Heater ........ 0.62 (32 gallons) 1,974 67 295 0.5
Gas-Fired Instantaneous  Water | 0.82 (0 gallons) .......ccccevvreevevreeeens 1,779 601 6 14.8

Heater.

*The values are for the representative storage volumes (40 gallons for gas-fired storage water heaters, 50 gallons for electric storage water
heaters, 32 gallons for oil-fired storage water heaters, and 0 gallons for gas-fired instantaneous water heaters). The standard level is represented
by an energy-efficiency equation, which specifies an EF level over the entire storage volume range.

**For a baseline model.

***The average life-cycle cost savings refers to the average savings in the discounted life-cycle costs of owning and operating the product due
to the standard. This value represents the net benefit (or cost) of a more-efficient product after considering both the increased installed price and

the lifetime operating cost savings.

2. Direct Heating Equipment

Table 1.3 presents the implications of
today’s standards for consumers of
direct heating equipment. The economic
impacts of the standards on consumers,
as measured by the average LCC savings,

are positive, even though the standards
may increase some initial costs. For
example, a typical gas wall fan DHE has
an average installed price of $1,832 and
average lifetime operating costs
(discounted) of $5,544. To meet the

amended standards, DOE estimates that
the average installed price of such
equipment will increase by $81, which
will be more than offset by savings of
$249 in average lifetime operating costs

(discounted).

TABLE |.3—IMPLICATIONS OF STANDARDS FOR PURCHASERS OF DIRECT HEATING EQUIPMENT AT THE REPRESENTATIVE
RATED INPUT CAPACITY RANGE

Energy con- | Average base- Average in- Average life- Median pay-
servation line installed stalled price cycle cost :
Product class standard* price** increase savings*** bacl\;eg?;lod
AFUE (%)
Gas Wall Fan ......ooiiiiiieeee e 76 $1,832 $81 $102 3.2
Gas Wall Gravity .....cc.ccceeeerreenieeeeseeee e 66 1,433 61 21 7.5
Gas Floor 58 2,209 54 13 10.7
Gas Room 67 1,208 83 60 45
Gas Hearth ..o 67 1,603 82 112 0.0

*The values are for the representative input capacity ranges (>42,000 Btu/h for wall fan, >27,000 Btu/h and <46,000 Btu/h for wall gravity,
>37,000 Btu/h for floor, >27,000 Btu/h and <46,000 Btu/h for room, and >27,000 Btu/h and <46,000 Btu/h for hearth). The standard levels vary

by input capacity range.
**For a baseline model.

***The average life-cycle cost savings refers to the average savings in the discounted life-cycle costs of owning and operating the product due
to the standard. This value represents the net benefit (or cost) of a more-efficient product after considering both the increased installed price and

the lifetime operating cost savings.
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3. Pool Heaters

Table 1.4 presents the implications of
today’s standards for consumers of pool
heaters. The economic impacts of the
standards on consumers, as measured

by the average LCC savings, are positive,
even though the standards may increase
some initial costs. For example, a
typical pool heater has an average
installed price of $3,240 and average
lifetime operating costs (discounted) of

$5,099. To meet the amended standards,
DOE estimates that the average installed
price of such equipment will increase
by $103, which will be offset by savings
of $226 in average lifetime operating
costs (discounted).

TABLE |.4—IMPLICATIONS OF STANDARDS FOR PURCHASERS OF POOL HEATERS AT 250,000 Btu/h

Energy con- Avera : :
h ge base- Average in- Average life- : :
servatlorl line installed stalled price cycle cost Median pay
Product class standard rice™ increase savings*™* back period
Thermal Effi- P g Years
ciency (%)
GAS-fIrEd ..o 82 $3,240 $103 $22 8.6

*The values are for the representative input capacity of 250,000 Btu/h.

**For a baseline model.

***The average life-cycle cost savings refers to the average savings in the discounted life-cycle costs of owning and operating the product due
to the standard. This value represents the net benefit (or cost) of a more-efficient product after considering both the increased installed price and

the lifetime operating cost savings.

C. Impact on Manufacturers

1. Water Heaters

Using a real corporate discount rate of
8.9 percent for gas-fired and electric
storage water heaters, 7.6 percent for oil-
fired storage water heaters, and 9.5
percent for gas-fired instantaneous
water heaters, which DOE calculated by
examining the financial statements of
residential water heater manufacturers,
DOE estimates the industry net present
value (INPV) of the manufacturing
industry to be $880 million for gas-fired
and electric storage water heaters, $9
million for oil-fired storage water
heaters, and $648 million for gas-fired
instantaneous water heaters (all figures
in 2009$). DOE expects the impact of
the standards on the INPV of
manufacturers of gas-fired and electric
storage water heaters to range from a
loss of 2.9 percent to a loss of 13.9
percent (a loss of $25.9 million to a loss
of $122.6 million). DOE expects the
impact of the standards on the INPV of
manufacturers of oil-fired storage water
heaters to range from a loss of 2.0
percent to a loss of 4.2 percent (a loss
of $0.2 million to a loss of $0.4 million).
DOE expects the impact of the standards
on the INPV of manufacturers of gas-
fired instantaneous water heaters to
range from an increase of 0.4 percent to
a loss of 0.2 percent (an increase of $2.3
million to a loss of $1.2 million). Based
on DOE’s interviews with the major
manufacturers of residential water
heaters, DOE expects minimal plant
closings or loss of employment as a
result of the standards. At the amended
standard level, DOE does not expect
significant impacts on competition in
the overall water heater market. For gas-
fired and electric storage water heaters,
DOE believes there are primarily three
major manufacturers who have

established market positions. In
addition, DOE believes there is another
major appliance manufacturer with
significant resources that has recently
announced intentions to scale its efforts
in the water heating market. For oil-
fired storage water heaters and gas-fired
instantaneous water heaters, DOE
believes the standards-case market can
at least sustain the base-case level of
competition.

2. Direct Heating Equipment

Using a real corporate discount rate of
8.5 percent, which DOE calculated by
examining the financial statements of
direct heating equipment
manufacturers, DOE estimates the INPV
of the manufacturing industry to be $17
million for traditional direct heating
equipment and $77 million for hearth
direct heating equipment (both figures
in 20098). DOE expects the impact of
the standards on the INPV of
manufacturers of traditional direct
heating equipment to range from a loss
of 7.2 percent to a loss of 23.6 percent
(a loss of $1.2 million to a loss of $3.9
million). DOE expects the impact of the
standards on the INPV of manufacturers
of hearth direct heating equipment to
range from a loss of 0.3 percent to a loss
of 1.2 percent (a loss of $0.2 million to
a loss of $0.9 million). Based on DOE’s
interviews with the major
manufacturers of both traditional and
hearth direct heating equipment, DOE
expects minimal plant closings or loss
of employment as a result of the
standards. DOE believes the impact of
the amended standards on competition
in the traditional and hearth DHE
market will not be significant because
small manufacturers will be able to
upgrade enough product lines to meet
the standard, which in combination
with product lines that currently meet

the standard, will enable them to remain
viable competitors.

3. Pool Heaters

Using a real corporate discount rate of
7.4 percent, which DOE calculated by
examining the financial statements of
pool heater manufacturers, DOE
estimates the INPV of the manufacturing
industry to be $49 million for gas-fired
pool heaters (figures in 2009$). DOE
expects the impact of the standards on
the INPV of manufacturers of gas-fired
pool heaters to range from an increase
of 0.5 percent to a loss of 1.7 percent (an
increase of $0.3 million to a loss of $0.8
million). Based on DOE’s interviews
with the major manufacturers of pool
heaters, DOE expects minimal plant
closings or loss of employment as a
result of the standards. DOE does not
believe there will be any lessening of
competition in the pool heater market as
a result of the standards established by
today’s final rule, because all of the
manufacturers already offer at least one
product line that meets or exceeds the
standard level promulgated by today’s
final rule.

D. National Benefits

DOE estimates the standards will save
approximately 2.81 quads (quadrillion
or 1015) British thermal units (Btu) of
energy over a 30-year period: 2.58 quads
for residential water heaters during
2015-2045, and 0.21 and 0.02 quads for
DHE and pool heaters, respectively,
during 2013-2043. The total of 2.81
quads is equivalent to all the energy
consumed by nearly 15 million
American households in a single year.
By 2045, DOE expects the energy
savings from today’s standards to
eliminate the need for approximately
three new 250 MW power plants.

These energy savings will result in
cumulative greenhouse gas emission
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reductions of approximately 164 million
tons (Mt) of carbon dioxide (CO»), or an
amount equal to that produced by
approximately 46 million cars every
year. Additionally, the standards will
help alleviate air pollution by resulting
in cumulative emissions reductions of
approximately 125 kilotons (kt) for
nitrogen oxides (NOx) and 0.54 tons for
power plant mercury (Hg).

The estimated monetary value of the
cumulative CO, emissions reductions,
based on a range of values from a recent
interagency process, is $560 to $8,725
million. The estimated monetary value
of the cumulative CO, emissions
reductions, based on the central value
from the interagency process, is $2,861
million. The estimated net present
monetary value of the other emissions
reductions (discounted to 2010 using a
7-percent discount rate and expressed in
2009%) is $12.2 to 125 million for NOx.
At a 3-percent discount rate, the
estimated net present value of these
emissions reductions is $27.2 to 284
million for NOx.

The national NPV of consumer benefit
of today’s standards is $1.98 billion
using a 7-percent discount rate and
$10.11 billion using a 3-percent
discount rate, cumulative from 2013 to
2043 for DHE and pool heaters, and
from 2015 to 2045 for water heaters, in
20098$. This is the estimated present
value of future operating cost savings
minus the estimated increased costs of
purchasing and installing the three
types of heating products, discounted to
2010.

The benefits and costs of today’s rule
can also be expressed in terms of

annualized values from 2013 to 2043 for
DHE and pool heaters, and from 2015 to
2045 for water heaters. Estimates of
annualized values for the three types of
heating products are shown in Table 1.5,
Table 1.6, and Table I.7. The annualized
monetary benefits are the sum of the
annualized national economic value of
operating cost savings (energy,
maintenance, and repair), expressed in
20098%, plus the monetary value of the
benefits of CO, and NOx emission
reductions. For the value of CO,
emission reductions, DOE uses the
global Social Cost of Carbon (SCC)
calculated using the average value
derived using a 3-percent discount rate
(equivalent to $21.40 per metric ton of
CO, emitted in 2010, in 2007$). This
value is a central value from a recent
interagency process. The derivation of
this value is discussed in section IV.M.
The monetary benefits of cumulative
emissions reductions are reported in
2009$% so that they can be compared
with the other costs and benefits in the
same dollar units.

Although the above consideration of
benefits provides a valuable perspective,
please note the following: (1) The
national operating cost savings are
domestic U.S. consumer monetary
savings found in market transactions,
while the value of CO, reductions is
based on a global value. Also, note that
the central value is only one of four SCC
developed by the interagency
workgroup. Other marginal SCC values
for 2010 are $4.70, $35.10, and $64.90
per metric ton (2007$ for emissions in
2010), which reflect different discount

rates and, for the highest value, the
possibility of higher-than-expected
impacts further out in the tails of the
SCC distribution. (2) The assessments of
operating cost savings and CO, savings
are performed with different computer
models, leading to different time frames
for analysis. The national operating cost
savings is measured for the lifetime of
heating products shipped in the period
2013-2043 (for DHE and pool heaters)
or 2015—-2045 (for water heaters). The
value of CO,, on the other hand, reflects
the present value of all future climate-
related impacts (out to 2300) due to
emitting a ton of carbon dioxide in each
year of the forecast period.

Using a 7-percent discount rate and
the central SCC value, the combined
cost of the standards adopted in today’s
final rule for heating products is $1,285
million per year in increased equipment
and installation costs, while the
annualized benefits are $1,500 million
per year in reduced equipment
operating costs, $169 million in CO,
reductions, and $7.7 million in reduced
NOx emissions. At a 7-percent discount
rate, the net benefit amounts to $391
million per year. Using a 3-percent
discount rate and the central SCC value,
the cost of the standards adopted in
today’s rule is $1,249 million per year
in increased equipment and installation
costs, while the benefits of today’s
standards are $1,843 million per year in
reduced operating costs, $169 million in
COs; reductions, and $9.2 million in
reduced NOx emissions. At a 3-percent
discount rate, the net benefit amounts to
$771 million per year.

TABLE |.5—ANNUALIZED BENEFITS AND COSTS FOR WATER HEATERS (TSL 5)

Units
Primary estimate Low estimate High estimate
Category (AEO reference | (low energy price (high energy Period cov-
case) case) price case) Year dollars Disc. rate ered (2015—
2045)
Benefits
Energy  Annualized Monetized 1407.0 12755 1537.5 2009 | 7% 30
(millions$/year).
1729.6 1556.1 1902.9 2009 | 3% 30
CO, Monetized Value (at $4.7/Met- 435 435 43.5 2009 | 5% 30
ric Ton, millions$/year)*.
CO, Monetized Value (at $21.4/ 158.6 158.6 158.6 2009 | 3% 30
Metric Ton, millions$/year)*.
CO, Monetized Value (at $35.1/ 245.7 2457 2457 2009 | 2.5% 30
Metric Ton, millions$/year)*.
CO. Monetized Value (at $64.9/ 483.8 483.8 483.8 2009 | 3% 30
Metric Ton, millions$/year)*.
NO. Monetized Value (at $2,437/ 7.0 7.0 7.0 2009 | 7% 30
Metric Ton, millions$/year).
8.5 8.5 8.5 2009 | 3% 30
Total Monetary Benefits (millions$/ 1457.5-1897.8 1326-1766.3 1588-2028.3 2009 | 7% range 30
year)**.
1572.7 14411 1703.2 2009 | 7% | e
1896.7 1723.2 2070.0 2009 1 3% | e
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TABLE |.5—ANNUALIZED BENEFITS AND COSTS FOR WATER HEATERS (TSL 5)—Continued
Units
Primary estimate Low estimate High estimate
Category (AEO reference | (low energy price (high energy Period cov-
case) case) price case) Year dollars Disc. rate ered (2015—
2045)
1781.5-2221.8 1608-2048.3 1954.9-2395.2 2009 | 3% range 30
Costs
Annualized Monetized (millions$/ 1250.3 1184.5 1321.6 2009 | 7% 30
year).
1216.6 1145.7 1295.6 2009 | 3% 30
Net Benefits/Costs
Annualized Monetized, including 207.2-647.5 141.5-581.8 266.4-706.7 2009 | 7% range 30
CO, Benefits (million$/year)**.
322.4 256.6 381.5 2009 | 7% 30
680.1 577.5 774.4 2009 | 3% 30
565-1005.3 462.3-902.6 659.3-1099.6 2009 | 3% range 30

*These values represent global values (in 2009%) of the social cost of CO, emissions in 2010 under several scenarios. The values of $4.7,
$21.4, and $35.1 per ton are the averages of SCC distributions calculated using 5%, 3%, and 2.5% discount rates, respectively. The value of
$64.9 per ton represents the 95th percentile of the SCC distribution calculated using a 3% discount rate. See section V.M for details.

** Total Monetary Benefits for both the 3% and 7% cases utilize the central estimate of social cost of CO, emissions calculated at a 3% dis-
count rate (averaged across three Integrated Assessment Models (IAMs)), which is equal to $21.4/ton in 2010 (in 2009$). The rows labeled as
“T% Range” and “3% Range” calculate consumer and NOx cases with the labeled discount rate but add these values to the full range of CO.,
values with the $4.7/ton value at the low end, and the $64.9/ton value at the high end.

TABLE |.6—ANNUALIZED BENEFITS AND COSTS FOR DIRECT HEATING EQUIPMENT

[TSL 2]
Units
Primary estimate Low estimate High estimate
Category (AEO reference | (low energy price (high energy Period
case) case) price case) Year dollars Disc. rate covered
(2013-2043)
Benefits
Energy  Annualized Monetized 82.2 78.8 84.6 2009 | 7% 30
(millions$/year).
100.6 96.3 103.6 2009 | 3% 30
CO, Monetized Value (at $4.7/Met- 2.5 2.5 2.5 2009 | 5% 30
ric Ton, millions$/year)*.
CO, Monetized Value (at $21.4/ 9.2 9.2 9.2 2009 | 3% 30
Metric Ton, millions$/year)*.
CO. Monetized Value (at $35.1/ 14.3 14.3 14.3 2009 | 2.5% 30
Metric Ton, millions$/year)*.
CO, Monetized Value (at $64.9/ 28.1 28.1 28.1 2009 | 3% 30
Metric Ton, millions$/year)*.
NOx Monetized Value (at $2,437/ 0.6 0.6 0.6 2009 | 7% 30
Metric Ton, millions$/year).
0.6 0.6 0.6 2009 | 3% 30
Total Monetary Benefits (millions$/ 85.2-110.8 81.8-107.4 87.7-113.2 2009 | 7% range 30
year)**.
91.9 88.5 94.4 2009 | 7% | e
110.4 106.2 113.4 2009 | 3% | e
103.7-129.3 99.5-125 106.7-132.3 2009 | 3% range 30
Costs
Annualized Monetized (millions$/ 27.7 27.7 27.7 2009 | 7% 30
year).
26.0 26.0 26.0 2009 | 3% 30
Net Benefits/Costs
Annualized Monetized, including 57.6-83.1 54.1-79.7 60-85.6 2009 | 7% range 30
CO, Benefits (millions$/year)**.
64.3 60.8 66.7 2009 | 7% 30
84.4 80.1 87.4 2009 | 3% 30
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TABLE |.6—ANNUALIZED BENEFITS AND COSTS FOR DIRECT HEATING EQUIPMENT—Continued

[TSL 2]
Units
Primary estimate Low estimate High estimate
Category (AEO reference | (low energy price (high energy Period
case) case) price case) Year dollars Disc. rate covered
(2013-2043)
77.7-103.2 73.4-99 80.7-106.3 2009 | 3% range 30

*These values represent global values (in 2009%) of the social cost of CO, emissions in 2010 under several scenarios. The values of $4.7,
$21.4, and $35.1 per ton are the averages of SCC distributions calculated using 5%, 3%, and 2.5% discount rates, respectively. The value of
$64.9 per ton represents the 95th percentile of the SCC distribution calculated using a 3% discount rate. See section V.M for details.

**Total Monetary Benefits for both the 3% and 7% cases utilize the central estimate of social cost of CO, emissions calculated at a 3% dis-

count rate (averaged across three IAMs), which is equal to $21.4/ton in 2010 (in 2009%). The rows labeled as “7% Range” and “3% Range” cal-
culate consumer and NOx cases with the labeled discount rate but add these values to the full range of CO, values with the $4.7/ton value at
the low end, and the $64.9/ton value at the high end.

TABLE |.7—ANNUALIZED BENEFITS AND COSTS FOR POOL HEATERS

[TSL 2]
Units
Primary Low estimate High estimate
Category estimate (AEO | (low energy price (high energy Period
reference case) case) price case) Year dollars Disc. rate covered
(2013-2043)
Benefits
Energy  Annualized Monetized 10.6 10.1 10.9 2009 | 7% 30
(millions$/year).
125 12.0 12.9 2009 | 3% 30
CO, Monetized Value (at $4.7/Met- 0.2 0.2 0.2 2009 | 5% 30
ric Ton, millions$/year)*.
CO, Monetized Value (at $21.4/ 0.8 0.8 0.8 2009 | 3% 30
Metric Ton, millions$/year)*.
CO. Monetized Value (at $35.1/ 1.3 1.3 1.3 2009 | 2.5% 30
Metric Ton, millions$/year)*.
CO, Monetized Value (at $64.9/ 2.4 2.4 2.4 2009 | 3% 30
Metric Ton, millions$/year)*.
NOx Monetized Value (at $2,437/ 0.1 0.1 0.1 2009 | 7% 30
Metric Ton, millions$/year).
0.1 0.1 0.1 2009 | 3% 30
Total Monetary Benefits (millions$/ 10.8-13 10.4-12.6 11.1-13.3 2009 | 7% range 30
year)**.
11.4 11.0 11.7 2009 | 7% | e
13.4 12.8 13.7 2009 | 3% | e
12.8-15 12.3-14.4 13.2-15.3 2009 | 3% range 30
Costs
Annualized Monetized (millions$/ 6.9 6.9 6.9 2009 | 7% 30
year).
6.7 6.7 6.7 2009 | 3% 30
Net Benefits/Costs
Annualized Monetized, including 3.9-6.1 3.4-5.6 4.2-6.4 2009 | 7% range 30
CO, Benefits (millions$/year)**.
4.5 4.0 4.8 2009 | 7% 30
6.7 6.2 71 2009 | 3% 30
6.1-8.3 5.6-7.8 6.5-8.7 2009 | 3% range 30

*These values represent global values (in 2009%) of the social cost of CO, emissions in 2010 under several scenarios. The values of $4.7,
$21.4, and $35.1 per ton are the averages of SCC distributions calculated using 5%, 3%, and 2.5% discount rates, respectively. The value of
$64.9 per ton represents the 95th percentile of the SCC distribution calculated using a 3% discount rate. See section IV.M for details.

**Total Monetary Benefits for both the 3% and 7% cases utilize the central estimate of social cost of CO, emissions calculated at a 3% dis-
count rate (averaged across three IAMs), which is equal to $21.4/ton in 2010 (in 2009%). The rows labeled as “7% Range” and “3% Range” cal-
culate consumer and NOx cases with the labeled discount rate but add these values to the full range of CO, values with the $4.7/ton value at
the low end, and the $64.9/ton value at the high end.
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TABLE 1.8—SUM OF ANNUALIZED BENEFITS AND COSTS FOR HEATING PRODUCTS STANDARDS
Primary estimate Low estimate High estimate Units
Category (AEO reference | (low energy price (high energy : : ]
case) case) price case) Year dollars ?ellstg Perleorcé(;:ov
Benefits
Energy  Annualized Monetized 1499.8 1364.4 1633.0 2009 | 7% 30
(millions$/year).
1842.7 1664.4 2019.4 2009 | 3% 30
CO» Monetized Value (at $4.7/Met- 46.2 46.2 46.2 2009 | 5% 30
ric Ton, millions$/year)*.
CO, Monetized Value (at $21.4/ 168.6 168.6 168.6 2009 | 3% 30
Metric Ton, millions$/year)*.
CO, Monetized Value (at $35.1/ 261.3 261.3 261.3 2009 | 2.5% 30
Metric Ton, millions$/year)*.
CO, Monetized Value (at $64.9/ 514.2 514.2 514.2 2009 | 3% 30
Metric Ton, millions$/year)*.
NOx Monetized Value (at $2,437/ 7.6 7.6 7.6 2009 | 7% 30
Metric Ton, millions$/year).
9.2 9.2 9.2 2009 | 3% 30
Total Monetary Benefits (millions$/ 1553.5-2021.6 1418.2-1886.3 1686.8—2154.8 2009 | 7% range 30
year)**.
1676.0 1540.6 1809.2 2009 | 7% | e
2020.5 1842.2 2197.2 2009 | 3% | e
1898-2366.1 1719.8-2187.7 2074.8-2542.8 2009 | 3% range 30
Costs
Annualized Monetized ...........ccc..... 1284.9 12191 1356.3 2009 | 7% 30
(millions$/year) .....ccccceeeeerernnenenne.
1249.3 1178.4 1328.3 2009 | 3% 30
Annualized Monetized, including 268.7-736.7 199-667.1 330.6-798.7 2009 | 7% range 30
CO, Benefits (millions$/year)**.
391.1 321.5 453.0 2009 | 7% 30
771.2 663.8 868.9 2009 | 3% 30
648.8-1116.8 541.3-1009.4 746.5-1214.6 2009 | 3% range 30

*These values represent global values (in 20093) of the social cost of CO, emissions in 2010 under several

scenarios. The values of $4.7,

$21.4, and $35.1 per ton are the averages of SCC distributions calculated using 5%, 3%, and 2.5% discount rates, respectively. The value of
$64.9 per ton represents the 95th percentile of the SCC distribution calculated using a 3% discount rate. See section V.M for details.

**Total Monetary Benefits for both the 3% and 7% cases utilize the central estimate of social cost of CO, emissions calculated at a 3% dis-
count rate (averaged across three |AMs), which is equal to $21.4/ton in 2010 (in 2009%). The rows labeled as “7% Range” and “3% Range” cal-
culate consumer and NOx cases with the labeled discount rate but add these values to the full range of CO. values with the $4.7/ton value at
the low end, and the $64.9/ton value at the high end.

E. Conclusion

Based upon the analysis culminating
in this final rule, DOE has concluded

that the benefits (energy savings,

consumer LCC savings, positive national
NPV, and emissions reductions) to the
Nation of today’s amended standards
outweigh their costs (a potential loss of

manufacturer INPV and consumer LCC

increases for some users of the three
heating products). Table 1.9 below
summarizes total annualized monetized
benefits and costs for these energy
conservation standards. Today’s
standards also represent the maximum
improvement in energy efficiency that is

technologically feasible and
economically justified, and will result
in significant energy savings for all three
types of the heating products. At
present, residential water heaters, DHE,
and pool heaters that meet the new
standard levels are either commercially
available or available as prototypes.

TABLE |.9—SUMMARY ANNUALIZED MONETIZED BENEFITS AND COSTS

Category ($million/year) Discount rate
Benefits*
1676.0 7%
2020.5 3%
Costs
1284.9 7%
1249.3 3%
Net Benefits/Costs*
391.1 7%
771.2 3%

*Annualized Monetized, including monetized CO, and NOx benefits.
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II. Introduction

A. Authority

Title III of EPCA sets forth a variety
of provisions designed to improve
energy efficiency. Part A of Title III (42
U.S.C. 6291-6309) provides for the
Energy Conservation Program for
Consumer Products Other Than
Automobiles. The program covers
consumer products and certain
commercial products (all of which are
referred to hereafter as “covered
products”), including the three heating
products that are the subject of this
rulemaking. (42 U.S.C. 6292(a)(4), (9),
(11)) DOE publishes today’s final rule
pursuant to Part A of Title III, which
also provides for test procedures,
labeling, and energy conservation
standards for the three heating products
and certain other types of products, and
authorizes DOE to require information
and reports from manufacturers. The
test procedures for water heaters, vented
DHE, and pool heaters appear at Title 10
of the Code of Federal Regulations (CFR)
part 430, subpart B, appendices E, O,
and P, respectively.

EPCA prescribes specific 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)) 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. The notice of proposed
rulemaking (NOPR) in this proceeding
(the December 2009 NOPR; 74 FR
65852, 65858-59, 65866 (Dec. 11, 2009),
and section II.B.2 below, provide
additional detail on the nature and
statutory history of the requirements for
the three types of heating products.

EPCA also provides criteria for
prescribing amended standards for
covered products generally, including
the three heating products. As indicated
above, any such amended standard 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)) Additionally, EPCA
provides specific prohibitions on
prescribing such standards. DOE may
not prescribe an amended standard for
any of the three heating products for
which it has not established a test
procedure. (42 U.S.C. 6295(0)(3)(A))
Further, DOE may not prescribe a

1This part was originally titled Part B. It was
redesignated Part A in the United States Code for
editorial reasons.

standard if DOE determines by rule that
such standard would not result in
“significant conservation of energy,” or
“is not technologically feasible or
economically justified.” (42 U.S.C.
6295(0)(3)(B))

EPCA also provides that in deciding
whether a standard is economically
justified for covered products, DOE
must, after receiving comments on the
proposed standard, determine whether
the benefits of the standard exceed its
burdens 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 of
Energy (Secretary) considers relevant.
(42 U.S.C. 6295(0)(2)(B)(1)(1)—(VII))

In addition, EPCA, as amended,
establishes a rebuttable presumption
that any standard for covered products
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 (and as
applicable, water) savings during the
first year that the consumer will receive
as a result of the standard,” as calculated
under the test procedure in place for
that standard. (42 U.S.C.
6295(0)(2)(B)(iii))

EPCA also contains what is
commonly known as an “anti-
backsliding” provision. (42 U.S.C.
6295(0)(1)) This provision mandates
that the Secretary not prescribe any
amended standard that either increases
the maximum allowable energy use or
decreases the minimum required energy
efficiency of a covered product. EPCA

further provides that the Secretary may
not prescribe an 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 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 at the time of the
Secretary’s finding. (42 U.S.C.
6295(0)(4))

Under 42 U.S.C. 6295(q)(1), EPCA
specifies requirements applicable to
promulgating standards for any type or
class of covered product that has two or
more subcategories. Under this
provision, DOE must specify a different
standard level than that which applies
generally to such type or class of
product for any group of 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 such 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 DOE established such higher or
lower level. (42 U.S.C. 6295(q)(2))

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 DOE is adopting today’s final
rule before July 2010, this requirement
does not apply in this rulemaking, and
DOE has not specifically addressed
standby mode or off mode energy use
here. DOE is currently working on a test
procedure rulemaking to address the
measurement of standby mode and off
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mode energy consumption for the three
types of heating products that are the
subject of this rulemaking.

Finally, Federal energy conservation
requirements for covered products
generally supersede State laws or
regulations concerning energy
conservation testing, labeling, and
standards. (42 U.S.C. 6297(a)—(c)) DOE
can, however, 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))

B. Background

1. Current Standards

On January 17, 2001, DOE published
a final rule prescribing the current
Federal energy conservation standards
for residential water heaters
manufactured on or after January 20,
2004, which set minimum energy
factors (EFs) 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. 66 FR
4474; 10 CFR 430.32(d). EPCA
prescribes the Federal energy
conservation standards for DHE and
pool heaters. For DHE, these consist of
minimum annual fuel utilization
efficiency (AFUE) levels, each of which
applies to a type of unit (i.e., wall fan,
wall gravity, floor, or room) and heating
capacity range. (42 U.S.C. 6295(e)(3)); 10
CFR 430.32(i). For pool heaters, the
Federal energy conservation standard
prescribed by EPCA includes a single
minimum thermal efficiency level. (42
U.S.C. 6295(e)(2)); 10 CFR 430.32(k).
Table II.1, Table 1I.2, and Table II.3
present the current Federal energy
conservation standards for residential
water heaters, DHE, and pool heaters,
respectively. The water heater
standards, set forth in 10 CFR 430.32(d),
consist of minimum energy factors (EF)
that vary based on the rated 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. The
DHE standards, set forth in 42 U.S.C.

6295(e)(3) and 10 CFR 430.32(i), consist
of minimum annual fuel utilization
efficiency (AFUE) levels, each of which
applies to a particular type of gas-fired
product (i.e., wall fan, wall gravity,
floor, room) and input heating capacity
range. (Although electric DHE are
available, no Federal energy
conservation standards exist for these
products, and today’s final rule contains
no such standards. For a more detailed
discussion of DHE coverage under
EPCA, see 74 FR 65852, 65866 (Dec. 11,
2009) (the December 2009 NOPR)). The
pool heater standards, set forth at 42
U.S.C. 6295(e)(2) and 10 CFR 430.32(k),
consist of a thermal efficiency level.
(Similar to the situation with DHE, this
standard applies only to gas-fired
products. Although electric pool heaters
are available, no Federal energy
conservation standards currently exist
for other pool heaters, and today’s final
rule contains no such standard. For a
more detailed discussion of pool heater
coverage, see 74 FR 65852, 65866—67
(Dec. 11, 2009).)

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
Gas-Fired Instantaneous Water Heater
Instantaneous Electric Water Heater

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)

TABLE 11.2—CURRENT FEDERAL ENERGY CONSERVATION STANDARDS FOR DIRECT HEATING EQUIPMENT

Annual ;;Jel utili-

zation efficiency,

Direct heating equipment design type Prodgg/glass as of Jan. 1,y

1990
%

Gas Wall Fan .......cccccceeeeeeiccee e, UP 10 42,000 ..ottt ettt et e e e e e be e e enr e e e ne e e e anne e e enneeeaae 73
L@ Y=Y X 0 [ SRR 74

Gas Wall Gravity .......cccoeeveeenienieeniennns L0 o 38 (o T 0 1 000 PSP STUPRRPRN 59
Over 10,000 and UP t0 12,000 ......ccueeiuieiuiaiiieiieeiee e eieeseeeeeeseeesbeeseeesaeeseeeneeeans 60

Over 12,000 and Up t0 15,000 ......cceeruieirieiiieniieiteesie ettt 61

Over 15,000 and Up t0 19,000 ......cceeiuirriiriiieriierree et seeeeee e 62

Over 19,000 and UP t0 27,000 .....cccueeiuieiuieiiieeiieeiee e ateeseeeeeeseeesbeeseeesaeesaeeeneeeans 63

Over 27,000 and Up t0 46,000 .......ccceuieirieiiieniiirreeriee et sttt 64

OVET 46,000 .....eeiiieieiieeteeeite ettt e et sb et sae e e bt be e b e sae e et e e san e e bt e s e e e naeeereenaeeens 65

Gas FIoOr ......coocvveeeeeecee e UP 10 37,000 ..iiiieieeitee ettt ettt e e e e e e e n bt e e e nne e e s ne e e e nneeeeaes 56
(@Y= g 0 L RSP 57

Gas ROOM .....oooiiiiiiiiieecee e UP 10 18,000 ..ottt ettt ettt e et n e e eanes 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

OVEL 48,000 ...uviiiiiieiiieetiesiie et ee sttt e st e e sbeeebeesaee e teaasea e beesaeeeseesnseeabeeanbeeaneeenseaaseaans 65

TABLE [I.3—CURRENT FEDERAL ENERGY CONSERVATION STANDARDS FOR POOL HEATERS

Product class

Thermal efficiency as of January 1, 1990

Gas-Fired Pool Heater

Thermal Efficiency = 78%
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2. History of Standards Rulemaking for
the Three Heating Products

Prior to being amended in 1987, EPCA
included water heaters and home
heating equipment as covered products.
The amendments to EPCA effected by
the National Appliance Energy
Conservation Act of 1987 (NAECA; Pub.
L. 100-12) included replacing the term
“home heating equipment” with “direct
heating equipment,” adding pool heaters
as a covered product, establishing
standards for the three heating products,
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 commenced 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 framework document public
meeting on January 16, 2009.

On January 5, 2009, having
considered these comments, gathered
additional information, and performed
preliminary analyses as to standards for
the three heating products, DOE
announced an informal public meeting
and the availability on its Web site of a
preliminary technical support document
(preliminary TSD). 74 FR 1643 (Jan. 13,
2009). The preliminary TSD is available
at: http://wwwl1.eere.energy.gov/
buildings/appliance_standards/
residential/
water_pool heaters prelim_tsd.html.
The preliminary TSD discussed the
comments DOE had received at the
framework stage of this rulemaking and
described the actions DOE had taken,
the analytical framework DOE was
using, and the content and results of
DOE’s preliminary analyses. Id. at 1644,
1645. DOE convened the public meeting
to discuss and receive comments on: (1)

These subjects, (2) DOE’s proposed
product classes, (3) potential standard
levels that DOE might consider, and (4)
other issues participants believed were
relevant to the rulemaking. Id. at 1643,
1646. DOE also invited written
comments on these matters. The public
meeting took place on February 9, 2009.
Many interested parties participated,
and submitted written comments during
the comment period.

On December 11, 2009, DOE
published a NOPR to consider
amending the existing residential water
heater, direct heating equipment, and
pool heater energy conservation
standards. 74 FR 65852. Shortly after,
DOE also published on its Web site the
complete TSD for the proposed rule,
which incorporated the completed
analyses DOE conducted and technical
documentation for each analysis. The
TSD included the LCC spreadsheet, the
national impact analysis spreadsheet,
and the manufacturer impact analysis
(MIA) spreadsheet—all of which are
available at: http://
www1.eere.energy.gov/buildings/
appliance standards/residential/
water_pool heaters nopr.html. In the
December 2009 NOPR, DOE proposed
amended energy conservation standards
for the three heating products as
follows:

TABLE 11.4—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

For tanks with a Rated Storage
Volume at or below 60 gallons:
EF = 0.675 — (0.0012 x Rated

Storage Volume in gallons).

For tanks with a Rated Storage
Volume above 60 gallons:

EF = 0.717 — (0.0019 x Rated
Storage Volume in gallons).

Electric Storage

EF =

For tanks with a Rated Storage
Volume at or below 80 gallons:
0.96 — (0.0003 x Rated

Storage Volume in gallons).

For tanks with a Rated Storage
Volume above 80 gallons:

EF = 1.088 — (0.0019 x Rated
Storage Volume in gallons).

Oil-fired Storage
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).

Direct Heating Equipment **

Gas wall fan type up to 42,000 Btu/h
Gas wall fan type over 42,000 Btu/h
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
Gas floor over 37,000 Btu/h

Gas room up to 20,000 Btu/h
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

Proposed Standard Level
AFUE = 76%.
AFUE = 77%.
AFUE = 70%.
AFUE = 71%.
AFUE = 72%.
AFUE = 57%.
AFUE = 58%.
AFUE = 62%.
AFUE = 67%.
AFUE = 68%.
AFUE = 69%.
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Gas hearth up to 20,000 Btu/h

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 Btu/h

20123
AFUE = 61%.
............................ AFUE = 66%.
AFUE = 67%.
AFUE = 68%.

Pool Heaters

Proposed Standard Level

Gas-fired

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.”

In the December 2009 NOPR, DOE
identified 24 specific issues on which it
was particularly interested in receiving
the comments and views of interested
parties. 74 FR 65852, 65994—95 (Dec. 11,
2009). In addition, DOE also specifically
requested comments and data that
would allow DOE to further bring clarity
to the issues surrounding heat pump
water heaters and condensing water
heaters, and determine how the issues
discussed in the December 2009 NOPR
could be adequately addressed prior to
the compliance date of an amended
national energy conservation standard
for water heaters that would effectively
require the use of such technology. 74
FR 65852, 65966—67 (Dec. 11, 2009).
DOE also held a public meeting in
Washington, DC, on January 7, 2010, to
hear oral comments on and solicit
information on the issues just
mentioned and any other matters
relevant to the proposed rule. Finally,
DOE received many written comments
on these and other issues in response to
the December 2009 NOPR, which are
further presented and addressed
throughout today’s notice. The
December 2009 NOPR included
additional, detailed background
information on the history of this
rulemaking. See 74 FR at 65852, 65859—
60 (Dec. 11, 2009).

II1. General Discussion
A. Test Procedures

As noted above, DOE’s test
procedures for residential water heaters,
vented DHE, and pool heaters are set
forth at 10 CFR part 430, subpart B,
appendices E, O, and P, respectively.
These test procedures are currently used
to determine whether the three heating
products comply with applicable energy
conservation standards and as a basis
for manufacturers’ representations as to
the energy efficiency of these products.

During this rulemaking, interested
parties have asserted that the residential
water heater test procedure does not: (1)
Reflect actual use of these water heaters
by consumers; (2) permit accurate (i.e.,
consistent and repeatable) measurement
of the efficiencies of electric resistance
water heaters that have an EF of 0.95 EF

and above; or (3) include all of the cost-
effective efficiency measures available
for water heaters. 74 FR 65852, 65860—
61 (Dec. 11, 2009).

As to the first point, DOE believes the
test procedure does reflect actual use of
water heaters. It employs a hot water
draw model, and data that incorporate
correction factors that account for actual
use of water heaters in U.S. homes. 74
FR 65852, 65860 (Dec. 11, 2009). As to
the second point, concerning accuracy
of the test procedure, DOE explains in
the December 2009 NOPR that
manufacturer certification of several
electric resistance water heaters with
EFs of 0.95, as well as DOE testing of
such models, demonstrate that the DOE
test procedure can accurately measure
the efficiencies of units at that level that
use conventional, electric resistance
technologies. 74 FR 65852, 65680-81
(Dec. 11, 2009). As the December 2009
NOPR also indicates, units with
efficiencies significantly above that
level must use advanced technologies,
for which the test procedure also
permits accurate measurement of EF
levels. 74 FR 65852, 65681 (Dec. 11,
2009). Thus, because today’s standards
for electric water heaters have two
substantially different tiers—for
capacities at or below 55 gallons,
minimum EF levels equivalent to 0.95 at
the representative storage capacity, and
for larger capacities substantially higher
minimum EF levels—DOE confirms that
the existing test procedure will
accurately determine the efficiencies of
both models using conventional
technologies to meet the lower tier and
models that will have to use advanced
technologies to meet the higher tier.
Finally, the only specific cost-effective
efficiency measure that commenters
cited as being absent from DOE’s water
heater test procedure is insulation on
the tank bottom. 74 FR 65852, 65861
(Dec. 11, 2009). To the contrary,
however, the test procedure addresses
and gives credit for inclusion of such
insulation in water heaters. 10 CFR part
430, subpart B, appendix E, section 5.
Although DOE recognizes that the test
procedure does not reflect certain recent
advances in energy saving technology, it
is aware of no evidence that such

technologies actually do or would result
in significant, cost-effective energy
savings under normal operating
conditions for water heaters. Hence,
omission of these technologies from the
test procedure does not affect the
efficiency levels considered in this
rulemaking. DOE received no comments
on this issue at the NOPR stage. Thus,
DOE continues to believe, as stated in
the December 2009 NOPR, that the
appropriate time to address such
omission is during the next revision of
the test procedure.

As to the DHE and pool heater test
procedures, in the December 2009
NOPR, DOE proposed that its test
procedures for vented DHE be applied
to establish the efficiencies of vented
gas hearth DHE. 74 FR 65852, 65861
(Dec. 11, 2009). DOE received no
comments from interested parties
raising any concern in this rulemaking
about application of the DOE test
procedures for vented DHE to other
types of this product. In addition, DOE
received no comments regarding
application of its test procedures for
pool heaters.

EPCA, as amended by EISA 2007,
requires DOE to amend the test
procedures for the three types of heating
products to include provisions for
measurement of the products’ standby
mode and off mode energy
consumption. (42 U.S.C.
6295(gg)(2)(B)(v)) DOE is actively
working on a separate rulemaking to
amend its test procedures for the three
types of heating products to incorporate
these measurements of standby mode
and off mode energy consumption in the
future.

B. Technological Feasibility

1. General

As stated above, any standard that
DOE establishes for any of the three
heating products must be
technologically feasible. (42 U.S.C.
6295(0)(2)(A) and (3)(B)) DOE considers
a design or technology option to be
technologically feasible if it is in use by
the respective industry or if research has
progressed to the development of a
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working prototype. “Technologies
incorporated in commercial products or
in working prototypes will be
considered technologically feasible.” 10
CFR part 430, subpart C, appendix A,
section 4(a)(4)(i). Once DOE has
determined that particular technology
options are technologically feasible, it
evaluates each technology option in
light of the following additional
screening criteria: (1) Practicability to
manufacture, install, or service; (2)
adverse impacts on product utility or
availability; and (3) adverse impacts on
health or safety.

This final rule considers the same
technology options as those evaluated in
the December 2009 NOPR. (See chapter
3 and 4 of the TSD accompanying this
notice.) All of these technologies have
been used or are in use in commercially-
available products, or exist in working
prototypes. Also, these technologies all

incorporate materials and components
that are commercially available in
today’s supply markets for the products
covered by this final rule. DOE received
several comments on the technology
options considered in the rulemaking
and the preliminary conclusions drawn
by applying the four screening criteria
to them. A detailed discussion of the
comment and response can be found in
section IV.B. Therefore, DOE
determined that all of the efficiency
levels evaluated in this notice are
technologically feasible.

2. Maximum Technologically Feasible
Levels

As required by 42 U.S.C. 6295(p)(1),
in developing the December 2009
NOPR, DOE identified the efficiency
levels that would achieve the maximum
improvements in energy efficiency that
are technologically feasible (max-tech

levels) for the three heating products. 74
FR 65852, 65861-62 (Dec. 11, 2009).
(See chapter 5 of the TSD.) Except for
the levels for electric and gas-fired
storage water heaters and gas wall
gravity DHE, DOE received no
comments on the December 2009
proposed rule to lead DOE to consider
changes to these levels. Therefore, for
today’s final rule, the max-tech levels
for all classes of the three heating
products, except for the electric and gas-
fired water heaters and gas wall gravity
DHE, are the max-tech levels identified
in the December 2009 NOPR.

The max-tech levels considered for
today’s rule are provided in Table IIL.1.
See section IV.C.2 for additional details
of the max-tech efficiency levels and
discussion of related comments from
interested parties on the December 2009
NOPR.

TABLE |l1l.1—MAX-TECH EFFICIENCY LEVELS FOR THE RESIDENTIAL HEATING PRODUCTS RULEMAKING FOR THE

REPRESENTATIVE PRODUCTS

Product class

Representative product

Max-Tech efficiency level

Residential Water Heaters

Gas-Fired Storage Water Heater .........cccceveeviiienicens Rated Storage Volume = 40 Gallons EF = 0.77.
Electric Storage Water Heater ...........ccccooeviiiininccncnnen. Rated Storage Volume = 50 Gallons EF = 2.35.
Oil-Fired Storage Water Heater .........cccoceeviirieiieniicens Rated Storage Volume = 32 Gallons EF = 0.68.
Gas-Fired Instantaneous Water Heater ............ccccoeeeene Rated Storage Volume = 0 Gallons, Rated Input Capac- | EF = 0.95.
ity = 199,999 Btu/h.
Direct Heating Equipment
Gas Wall Fan TYPe ...coocviiiiiiiieeiee e Rated Input Capacity = Over 42,000 Btu/h .................... AFUE = 80%.
Gas Wall Gravity TYPE .....ccoevvirieeiieeiie e Rated Input Capacity = Over 27,000 Btu/h and up to | AFUE = 70%.
46,000 Btu/h.
Gas FIOOr TYPE ....oiiiiiiiiiiieiie et Rated Input Capacity = Over 37,000 Btu/h ..................... AFUE = 58%.
Gas ROOM TYPE ...ooiiiiiiiiiieiie e Rated Input Capacity = Over 27,000 Btu/h and up to | AFUE = 83%.
46,000 Btu/h.
Gas Hearth TYPE ..o Rated Input Capacity = Over 27,000 Btu/h and up to | AFUE = 93%.
46,000 Btu/h.

Pool Heaters

Gas-Fired

Thermal Efficiency = 95%.

C. Energy Savings

DOE forecasted energy savings over a
30-year analysis period in its national
impact analysis (NIA) through the use of
an NIA spreadsheet tool, as discussed in
the December 2009 NOPR. 74 FR 65862,
6590814, 65954 (Dec. 11, 2009).

One of the criteria that governs DOE’s
adoption of standards for covered
products is that the standard must result
in “significant conservation of energy.”
(42 U.S.C. 6295(0)(3)(B)) While EPCA
does not define the term “significant,”
the U.S. Court of Appeals for the District
of Columbia Circuit, in Natural
Resources Defense Council v.
Herrington, 768 F.2d 1355, 1373 (DC

Cir. 1985), indicated that Congress
intended “significant” energy savings in
this context to be savings that were not
“genuinely trivial.” DOE’s estimates of
the energy savings for energy
conservation standards at each of the
TSLs considered for today’s rule
indicate that the energy savings each
would achieve are nontrivial. Therefore,
DOE considers these savings
“significant” within the meaning of
Section 325 of EPCA.

D. Economic Justification

The following section discusses how
DOE has addressed each of the seven
factors that it uses to determine if
energy conservation standards are

economically justified. The comments
DOE received on specific analyses and
DOE'’s response to those comments are
summarized and presented throughout
section IV.

1. Specific Criteria

As noted earlier, EPCA provides
seven factors to evaluate in determining
whether an energy conservation
standard for covered products is
economically justified. (42 U.S.C.
6295(0)(2)(B)(i)) The following sections
summarize how DOE has addressed
each of those seven factors in evaluating
efficiency standards for the three
heating products.
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a. Economic Impact on Consumers and
Manufacturers

As required by EPCA, DOE
considered the economic impact of
potential standards on consumers and
manufacturers of the three heating
products. (42 U.S.C. 6295(0)(2)(B)(i)(1))
For consumers, DOE measured the
economic impact as the change in
installed cost and life-cycle operating
costs (i.e., the change in LCC). (See
section IV.F and VI.C.1.a, and chapter 8
of the final rule TSD.) DOE investigated
the impacts on manufacturers through
the manufacturer impact analysis (MIA).
(See sections IV.I and VI.C.2 of today’s
final rule, and chapter 12 of the final
rule TSD.) The economic impact on
consumers and manufacturers is
discussed in detail in the December
2009 NOPR. 74 FR 65852, 65862—63,
65897-908, 65915-22, 6593254,
65984-92 (Dec. 11, 2009).

b. Life-Cycle Costs

As required by EPCA, DOE
considered the life-cycle costs of the
three heating products. (42 U.S.C.
6295(0)(2)(B)(i)(II)) LCC is discussed at
length in the December 2009 NOPR. 74
FR 65852, 65863, 65897-908, 65915,
65932-35 (Dec. 11, 2009). DOE
calculated the sum of the purchase price
(including associated installation costs)
and the operating expense (including
energy, maintenance, and repair
expenditures), discounted over the
lifetime of the equipment, to estimate
the range in LCC benefits that
consumers would expect to achieve due
to standards.

c. Energy Savings

Although significant conservation of
energy is a separate statutory
requirement for imposing an energy
conservation standard, EPCA also
requires DOE, in determining the
economic justification of a proposed
standard, to consider the total projected
energy savings that are expected to
result directly from the standard. (42
U.S.C. 6295(0)(2)(B)(i)(II)) As in the
December 2009 NOPR, for today’s final
rule, DOE used the NIA spreadsheet
results in its consideration of total
projected savings that are directly
attributable to the standard levels DOE
considered. 74 FR 65852, 65862, 65908—
14, 65954 (Dec. 11, 2009).

d. Lessening of Utility or Performance of
Products

In selecting today’s standard levels,
DOE did not consider trial standard
levels for the three heating products that
would lessen the utility or performance
of such products. (42 U.S.C.
6295(0)(2)(B)(i)IV)). As explained in the

December 2009 NOPR, DOE determined
that none of the trial standard levels
under considerations would reduce the
utility or performance of the products
subject to this rulemaking. 74 FR 65852,
65863, 65956 (Dec. 11, 2009).

e. Impact of Any Lessening of
Competition

DOE considers any lessening of
competition that is likely to result from
standards. Accordingly, as discussed in
the December 2009 NOPR (74 FR 65852,
65863, 65956 (Dec. 11, 2009)), DOE
requested that the Attorney General
transmit to the Secretary, not later than
60 days after publication of the
proposed rule, a written determination
of the impact, if any, of any lessening
of competition likely to result from the
standards proposed in the December
2009 NOPR, together with an analysis of
the nature and extent of such impact.
(42 U.S.C. 6295(0)(2)(B)(i)(V) and (B)(ii))

To assist the Attorney General in
making such a determination, DOE
provided the U.S. Department of Justice
(DOYJ) with copies of the December 2009
proposed rule and the NOPR TSD for
review. The Attorney General’s
determination is discussed in section
VI.C.5 below, and is reprinted at the end
of this rule. DOJ did not believe the
standards proposed in the December
2009 NOPR for water heaters and pool
heaters would likely lead to a lessening
of competition. However, DOJ was
concerned about the potential of the
proposed standards to impact
competition in the traditional DHE
categories if no more than one or two
DHE manufacturers chose to continue to
produce products in any one of the
categories. DOJ requested that DOE
consider the potential impact on
competition in determining the final
standards for these categories. (DOJ, No.
99 at pp. 1-2) 2 DOJ’s comment and
DOE’s response are further described in
section VI.C.5.

f. Need of the Nation To Conserve
Energy

In considering standards for the three
heating products, the Secretary must
consider the need of the Nation to
conserve energy. (42 U.S.C.
6295(0)(2)(B)(1)(VI)) The Secretary
recognizes that energy conservation

2“D0OJ, No. 99 at pp. 1-2" refers to: (1) To a
statement that was submitted by the U.S.
Department of Justice. It was recorded in the
Resource Room of the Building Technologies
Program in the docket under “Energy Conservation
Program: Energy Conservation Standards for
Residential Water Heaters, Direct Heating
Equipment, and Pool Heaters,” Docket Number
EERE-2006—-BT-STD—-0129, as comment number
99; and (2) a passage that appears on pages 1
through 2 of that statement.

benefits the Nation in several important
ways. The non-monetary benefits of
standards are likely to be reflected in
improvements to the security and
reliability of the Nation’s energy system.
Today’s standards will also result in
environmental benefits. As discussed in
detail in the December 2009 NOPR (74
FR 65852, 65863, 65923—-29, 6595661
(Dec. 11, 2009)) and in sections IV.K,
IV.L, and IV.M, DOE has considered
these factors in considering whether to
adopt standards for the three heating
products, primarily through its utility
impact analysis, environmental
assessment, and monetization of
anticipated emissions reductions.

g. Other Factors

EPCA directs the Secretary of Energy,
in determining whether a standard is
economically justified, to consider any
other factors that the Secretary deems to
be relevant. (42 U.S.C.
6295(0)(2)(B)(i)(VII)) In adopting today’s
standards, the Secretary considered the
potential impact of standards on certain
identifiable groups of consumers who
might be disproportionately impacted
by any national energy conservation
standard level. For certain water heaters
and DHE, DOE considered the impacts
of standards on low-income households
and senior-only households, and of
these water heaters, DOE also
considered the impacts of standards on
households in multi-family housing and
in manufactured homes. 74 FR 65852,
65863, 65934-35, 65961-62 (Dec. 11,
2009).

In addition, DOE considered the
uncertainties associated with whether,
in order to adequately serve the water
heater market: (1) Manufacturers could
ramp up production of heat pump water
heaters; (2) heat pump component
manufacturers could increase
production; and (3) enough servicers
and installers of water heaters could be
retrained. 74 FR 65852, 65863—64,
65877-78, 65962, 65965—66 (Dec. 11,
2009). Lastly, DOE considered the issues
identified in the December 2009 NOPR
surrounding the product division used
in the two-slope energy-efficiency
equations, promulgation of different
standards for a subset of products, the
heat pump water heater market, as well
as the condensing water heater market.
74 FR 65852, 65966—67 (Dec. 11, 2009).
These issues are addressed as presented
below in section VL.D.2.

2. Rebuttable Presumption

As set forth in 42 U.S.C.
6295(0)(2)(B)(iii), EPCA states that there
is a rebuttable presumption that an
energy conservation standard is
economically 