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Washington, DC 20585-0121 

FFC-2010-NOA-0028@ee.doe.gov 

RE: Docket No. EERE-2010-BT-NOA-0028 
Energy Conservation Program for Consumer Products and Certain 
Commercial and Industrial Equipment: Public Meeting and 
Availability of Statement of Policy for Adopting Full-Fuel-Cycle 
Analyses into Energy Conservation Standards Program 
 

The American Clean Skies Foundation (ACSF), a Washington, D.C. based non-profit 
organization hereby submits these comments in the above referenced docket.  The comments 
supplement a prior submission on September 30, 2010, and verbal comments made by ACSF 
representatives during a public meeting on October 7, 2010.  

Summary:  ACSF supports DOEÕs adoption of the FFC recommendations made by the National 
Academy of Science and more widespread use of FFC principles generally in standard setting.  It 
is important for consumers to know the full energy and environmental impacts that flow from the 
purchase of home and business appliances.  Information is power and here, information can spur 
significant power savings while also helping the environment. 

The stakes are largeÑ millions of appliances are purchased each year, with expected lifetimes of 
a decade or more.  Current federal efficiency standards have already resulted in massive savings 
in fuel costs and a cleaner environment through reduced emissions.  New standards, based on a 
full fuel cycle approach, can continue to yield success.  More importantly, FFCÐbased standards 
create standardized ways to make comparisons between competing fuels. 

There is significant variation in the energy and environmental cost of appliances and commercial 
equipment powered by different fuels and by different types of electricity generation.  Operating 
efficiencies and pollution -- NOx, SO2 and CO2 emissions Ð vary considerably.  And, as DOEÕs 
Technical Support Documents for appliance standards show, the associated environmental and 
health costs can be very large. 
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Modern combined cycle gas turbines (CCGT), for instance, emit substantially lower NOx, CO2 

and virtually no SO2 compared to their coal-fired counterparts. Thus, providing consumers with a 
full fuel cycle analysis of the electricity they use would shed new light on the true cost of using 
various appliances and could also highlight regional differences. 

Water heaters  As an example of how FFC could improve DOE appliance standards and 
consumer choice, ACSF has looked more closely at water heaters.  DOE finalized the rule on 
water heater efficiency standards in April 2010.1  Water heaters consume 11-13% of all the 
energy used within a household.  But whether water heaters are powered by gas or electricity, 
and whether the electricity comes from gas, coal, wind, geothermal or solar can make a big 
difference to AmericaÕs energy use and the resulting emissions.  FFC-based labeling has the 
potential to make these differences visible to consumers so that key information can be factored 
into appliance choices.  Wide variations by region in the mix of fuels used to generate electricity 
also could be made more visible by appropriate FFC disclosures.  See Figure 2 of Attachment 1 
hereto. 

Gas vs. electric WH  DOE data indicate that as many as 149 million new, more efficient water 
heaters (WH) could replace most of our current fleet between 2015 and 2040.  Over the next 25 
years, after the latest efficiency standards are in effect, the electric WH fleet would use over 4 B 
Btu of energy throughout the fuel cycle, while the same number of gas WH would only use 1.9 
Btu.  Gas WH, on a FFC basis, are over twice as efficient as electrics.2  The source of this 
disparity is illustrated, in part, by Figure 1.  It shows simplified pathways to hot water from coal 
and gas-fired electricity, compared to gas at the end use.  Note that overall system (fuel cycle) 
efficiency at the end use for gas is considerably greater than for either electric pathway: .72 vs. 
.40 for gas and .29 for coal electricity (2008 U.S. average generation mix).   

                                                

1   http://www1.eere.energy.gov/buildings/appliance_standards/residential/pdfs/htgp_finalrule_fedreg.pdf  and 

http://www1.eere.energy.gov/buildings/appliance_standards/residential/printable_versions/heating_products_fr_tsd.html . 

2  The U.S. average grid mix for 2008 has a system conversion efficiency from primary energy of .36.  Using Figure 
1 and multiplying the greater end use efficiency (ignoring about equal transmission losses) of electric WH (.94) by 
.36 equals .34.  That number compares with the efficiency of .72 for direct conversion of natural gas energy to hot 
water in the home.  Thus, gas WH, on a FFC basis, are over 2 times as efficient as electric WH for this grid mix.  All 
source data are from EIA Form 923 and the Technical Support Documents for the DOE Final Rule on water heaters. 
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Figure 1 
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Table 1 

 

Table 1 compares the same 2015-2040 fleet of gas and electric WH separately.  Based on the overall efficiency 
gains in the fuel cycle, an all gas WH fleet would emit 121 million tons (Mt) of CO2, while the same number of 
electrics would emit 198 Mt (77 Mt more, or 49% greater), based on the performance of the actual U.S. national 
average grid mix in 2008.  Three other Census Region grid mixes ranked by % coal are shown, powering the same 
fleet of electric WH.  None except the Pacific Contiguous electric grid at 3% coal and 77% zero emission generation 
(ZEG), which reflect nuclear, renewables, and hydro exceeds the CO2 performance of an all-gas WH fleet.  

 

What kind of grid would be needed to equal the CO2 performance of an all-gas WH demand? 
Our analysis suggests that the U.S. would require a generation mix based on roughly 20% 
advanced coal, 35% natural gas and 45% ZEG, or a similar mix (this is only one example of 
many possible portfolios).  The magnitude of the CO2 and efficiency differences here provides 
one indication of how far the U.S. electricity grid would need to change to materially reduce its 
carbon footprint.  And this is with existing technology, requiring no breakthroughs in 
combustion processes, downstream conditioning or carbon capture and storage. 

Steady improvement in the grid mix through emissions regulations, market forces, stable natural 
gas prices, and renewable electricity standards will help ÒgreenÓ the grid substantially over the 
coming decades.  DOE should make it plain, through FFC analysis, how decisions about 
appliance standards can be greatly improved by cataloging beneficial policy impacts throughout 
the fuel cycle.  Along with the economics, both purchase and use of appliances would be 
changed by the knowledge of how a cleaner, smarter and more efficient grid creates a very large 
benefit pool.     

In short, if the U.S. is trying to reduce emissions, and improve end-to-end energy efficiency, 
more FFC based standards are plainly desirable in our view.  We believe they offer a much 
stronger means of assessing consumer options and will facilitate significant health and climate 
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benefits.  More detailed comments on DOEÕs proposed methodology and how it should be 
applied are appended in Attachment 1. 

Respectfully submitted, 

 
Gregory C. Staple 
Chief Executive Officer 
American Clean Skies Foundation 

 

Attachment 1 

 

 



Attachment 1 

1 

American Clean Skies Foundation Ð October 29, 2010 Comments 

 

Methodology  Using a combination of the NEMS and GREET models offers a strong 
base for moving to a FFC framework.  However, wide regional variations in electricity 
mix and fuel types makes a standard based on national averages unrepresentative of the 
choices the consumer is facing.  As is well known, one of the challenges will be to devise 
a simple and transparent indicator that faithfully represents the available consumer 
options. 

From the Electric Power Annual 2008, for example, and Figure 2 (courtesy of the Edison 
Electric Institute, using Census Regions), it is clear that few areas of the U.S. resemble 
one another.  Coal use varies from 3%-72%, natural gas 3%-45%, nuclear 8%-37%, and 
hydro 1%-37%.  We understand that regional FFC analysis would require new work, but 
it would be much more useful and realistic to create more accurate information for DOE 
standards assessment and consumers rather than force fit a nationally aggregated 
REMS/GREET result. 
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Water heaters  As an example of how FFC analysis can illuminate a wider range of 
impacts that would improve decision making, we chose to look in detail at the DOE Final 
Rule on water heaters from April 2010 and its accompanying Technical Support 
Document (TSD).3  

Figure 3 shows the cumulative fleet of new electric water heaters from 2015 to 2014, 
derived from the TSD, Figures 9.4.1 and .2, (Gas and Electric Water Heaters: Historical 
and Modeled Shipments).  Through 2040, approximately 149 million water heaters will 
have been sold in the U.S., including retirements, new construction and replacements.  As 

                                                
3 http://www1.eere.energy.gov/buildings/appliance_standards/residential/pdfs/htgp_finalrule_fedreg.pdf  and 
http://www1.eere.energy.gov/buildings/appliance_standards/residential/printable_versions/heating_products_fr_tsd.h
tml  
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shown above, we have compared the performance of fleets of this size, both powered by 
electricity and natural gas.  Although natural gas WH in the home vent CO2 and a limited 
group of other pollutants that are not controlled as they are in a centralized power plant, 
the increased system efficiency noted in Figure 1 yields a much smaller carbon footprint.  
For instance, using Figure 4 and Figure 5 as guides built from EIA and EERE TSD data), 
we have derived the regional grid mix effects shown in Table 1.  A 2015-2040 fleet of 
all-gas WH emits, based on the U.S. average grid mix for 2008, 121 Mt of CO2, while an 
all-electric fleet of the same size would emit 198 MT of CO2Ñ 77 Mt and 49% more.  A 
U.S. mix like three other Census Regions, are shown in Table 1, but no electric grid mix 
provides as small a CO2 footprint as the gas WH fleet, except for the Pacific Contiguous 
Region(see Figure 2): 121 Mt vs. 67 Mt. A considerably cleaner grid needs to evolve to 
enable a fleet of all-electric WH to equal that of an all-gas WH fleet, as highlighted in our 
Summary. 

 
Figure 2 
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Figure 3 

 

 
Figure 4 
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Table 1 (repeated) 

 

Some caveats on grid mixes  We believe these figures actually underestimate the mix of 
coal in the grid, as estimates of regional performance are based on installed nameplate 
capacity, rather than the preference in the dispatch queue for the cheapest electricity 
under Locational Marginal Pricing tariffs.  These data are much more difficult to find and 
use, but our main points are readily made by the estimates we have derived from EIA 
Form 923 and EEREÕ s Technical Support Documents for the Final Rule on water heaters 
(April 10, 2010).  The quality of DOEÕs decision making about assessing new efficiency 
standards could be enhanced by the use of FFC, while more prescient consumer behavior 
would be enabled by adding simplified versions of regional FFC diagrams to appliance 
labels. 

Further comments on methodology  The proposed use of conversion factors to represent 
the ratio of estimated FFC energy use for each unit of primary energy cannot be fairly 
evaluated based on the information in the FRN.  The example used is completely opaque, 
and Tables 1 and 2, for instance, cannot be readily tracked with the references provided.  
For consumer and industry credibility it is essential that DOE employ a more convincing 
and transparent method for deriving and validating these conversion factors.  This means 
going back to the fundamentals to capture actual flows through each fuel cycleÑ perhaps 
more tedious, but not nearly so many fuel cycles are needed for the appliance application 
as GREET now includes.  This is worth doing carefully, as incorrect and/or unexplained 
conversion factors could lead to failure of the standards to yield the system benefits 
intended by Congress. 

These concerns also apply to regulated emissionsÑ conversion factors should not just be 
a convenient output of NEMS, but the result of fundamental assessment of the actual 
energy cycles that apply to particular standards.  And the basis for selection of a given 
conversion factor must be explicitly stated and justified.  It is not only that better 
information needs to be provided to encourage better consumer decisions leading to more 
energy savings and pollution reductions, but that greater system gains could be realized 
when there is widespread trust and understanding of the value of the data on the labels. 

As a transportation model, GREET asks for some rebuilding and revalidation when used 
for FFC appliance standards.  Moreover, since it has been used for many years, its 
energy/economic/pollution flows should be reviewed for all relevant fuel cycles so the 
latest commercially deployed technologies and systems are included. 
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In view of the above, we strongly suggest that DOE convene a technical committee from 
the modeling teams most involved to review and establish analysis protocols, establish a 
more logical and explicable pathway to deriving FFC impacts, and assign tasks to be 
performed in parallel.  In our view, this can and must be accomplished within the next six 
months so as to keep implementation of the FFC standards on track. 


