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(1)

POWER GENERATION RESOURCE INCENTIVES 
AND DIVERSITY 

TUESDAY, MARCH 8, 2005

U.S. SENATE, 
COMMITTEE ON ENERGY AND NATURAL RESOURCES, 

Washington, DC. 
The committee met, pursuant to notice, at 2:35 p.m. in room SD–

366, Dirksen Senate Office Building, Hon. Pete V. Domenici, chair-
man, presiding. 

OPENING STATEMENT OF HON. PETE V. DOMENICI,
U.S. SENATOR FROM NEW MEXICO 

The CHAIRMAN. First, let me thank you all for coming, and indi-
cate that Senator Bingaman has long been an advocate of a Feder-
ally-mandated renewable portfolio standard that requires that re-
tail suppliers obtain up to 10 percent of electricity from renewable 
resources, like wind, solar, geothermal, and traditional renewables. 
While that kind of RPS has received over 50 votes in the Senate 
in the past, the House has never been willing to accept that. 

Assistant Secretary Garman’s written testimony makes it clear 
that the administration would not favor that specific kind of stand-
ard. Some have billed the RPS hearing—this as an RPS hearing, 
but I want to make it clear that we’re here to talk, not exclusively 
about wind, hydropower, solar, and other traditional renewable en-
ergies, we’re here to review the benefits and costs of renewable 
RPS programs, discuss State efforts, and, most importantly, to ex-
plore this question: Should Congress go beyond R&D and tax credit 
programs and begin to mandate the use of certain types of fuel for 
electricity generation in order to ensure diversification? 

Full diversification is—or fuel diversification is a very key and 
important issue, as Mr. Brunetti, who is here, notes in his written 
testimony. Any Federal generation diversity program needs to in-
clude more than just traditional renewable energy sources. That’s 
essentially your position. You’ll discuss it in far more detail. It 
should also include a variety of clean alternatives; at least that’s 
the position that’s being taken by one part of the industry. 

In addition to focusing on fuel diversity, I think we have to also 
consider the unique characteristics of each State. And someone will 
talk about that today, too. 

I would summarize by saying there are 19 States today, includ-
ing my home State of New Mexico, and Senator Bingaman’s, that 
have their own individual specially tailored versions of a portfolio 
program. 
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Mr. Bowers, from Southern Company, makes the case that, be-
cause wind resources are limited, costly, and not of sufficient qual-
ity in the Southeast, a mandate that heavily favors wind would 
harm customers in that region, as I understand the testimony 
today. Senator Bingaman and others might talk about how that 
could be avoided or how that might be melded into something else. 

A Federal program that would force ratepayers in one region to 
subsidize specially favored resources from another region would 
seem to be very difficult to accept. 

Senator Bingaman, I read about a page of my observations, 
and——

What is an acceptable program that balances the goals—fuel di-
versification and some kind of reality about States or States’ 
rights—as part of the effort to develop an energy bill? I hope that 
Senator Bingaman and I, as well as other members, can make a 
good faith effort to work together on RPS. A national generation re-
source diversity standard should go beyond a subset of traditional 
renewables, and aim at capturing the benefits, as I see it, of fuel 
diversification, technology development, climate change, and other 
things. 

Now, the witnesses that have been invited today represent a va-
riety of views. They advocate a range of ideas, from how best to en-
courage the use of traditional renewables, to how to encourage al-
ternative clean sources, like advanced coal and nuclear technology. 
And I want to thank, again, each of you for the work you’ve done 
in preparing for this. 

And I want to thank Assistant Secretary Garman. Your nomina-
tion to DOE Under Secretary, by President Bush, reflects the con-
fidence we all share in your abilities and your known character. 

So, I look forward to your comments. With that, I would yield to 
my Ranking Member, and then we’ll proceed in an orderly manner 
so we can get everybody in this afternoon. 

Senator Bingaman. 

STATEMENT OF HON. JEFF BINGAMAN, U.S. SENATOR
FROM NEW MEXICO 

Senator BINGAMAN. Well, thank you very much, Mr. Chairman. 
Thanks for having this hearing. I think this is a very important 
issue. 

As you know, I have supported passing legislation to establish a 
renewable portfolio standard now for the last couple of Congresses. 
I believe it’s an important part of a national comprehensive energy 
policy. 

I also believe—and I’m sure you do, too—that we should extend 
the production tax credit for renewables for at least another 5 
years, if not 10 years, so that we can provide some stability in that 
area for companies that are making investments. 

The proposal we had in the previous Congress, of course, was to 
require 10 percent of electricity to be supplied from renewable re-
sources by 2020. That is, in my view, an achievable objective, it’s 
not an overly ambitious objective, and one that we ought to go back 
to. We have a lot of experience, because of the work that’s occurred 
in many States, on how to structure renewable portfolio standard 
legislation. And we have strong support for doing something like 
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this from consumer groups, from labor organizations, from trade 
associations, from utilities, from state and local authorities, envi-
ronmentalists. A great many groups have expressed an interest in 
seeing something done along this line. 

I am interested in hearing from the witnesses on your suggestion 
about encouraging other generation sources, such nuclear power 
and Integrated Gasification Combined Cycle coal plants. I think we 
need to understand how that might work. And hopefully this set 
of witnesses can give us some insights. 

Thank you. 
The CHAIRMAN. Thank you very much, Senator. 
I note that Senator Salazar has entered. Would you like to com-

ment before we start, Senator Salazar? 
Senator SALAZAR. I’ll follow the Domenici rule and just say I 

have a statement for the record. 
[The prepared statement of Senator Salazar follows:]

PREPARED STATEMENT OF HON. KEN SALAZAR, U.S. SENATOR FROM COLORADO 

Thank you, Mr. Chairman. I’d like to extend a welcome to all the members of the 
two witness panels that are here today. Thank you for taking time out of your 
schedules to help this committee as we look for ways to secure America’s energy fu-
ture—including a robust Renewable Portfolio Standard (RPS). 

As the members of this panel are aware, Colorado is one of several states that 
have already instituted an RPS. Our target is to generate 10% of Colorado’s energy 
demands using renewable sources by 2015. I believe this is a reasonable goal: one 
that encourages investment in renewable energy, yet does not place a detrimental 
burden on industry or on consumers. In Colorado and across the country, we expect 
that more investment in renewable energy sources will reduce capital costs while 
increasing the efficiency of the generating systems. We also fully expect that invest-
ment in renewable energy technologies will lead to job creation and economic 
growth. 

I would like to specifically address the nation’s capacity to add to its renewable 
portfolio by increasing investments in both wind and biomass energy. The potential 
amount of power that could be produced by those sources is tremendous, and re-
search and development of these technologies is key to our energy future. The Na-
tional Renewable Energy Laboratory in Colorado is an invaluable contributor to re-
search in both of these areas. As for solar power, NREL has begun construction on 
a state of the art photovoltaic laboratory. A good RPS will use a wide variety of re-
newable energy sources; no single technology will do the trick. 

Finally, I want to point out that there is another aspect to balancing our power 
demands that does not receive enough attention. Energy efficiency needs to play a 
greater role in our future. Reductions in power demands can be achieved across a 
wide spectrum of applications, from cell phone chargers to the design of office build-
ings. Gains in efficiency have the same net result as an increase in renewable en-
ergy: with no new pollutants or emissions, more power is available. 

I look forward to our discussion.

The CHAIRMAN. Thank you very much. 
Okay, now we’re going to start over here on the left with the Sec-

retary, and move across. Shall we start with 5 minutes each, with 
your statements already being made a part of the record? We do 
that right now. So let’s proceed. 

David, you go ahead. 

STATEMENT OF DAVID GARMAN, ASSISTANT SECRETARY FOR 
ENERGY EFFICIENCY AND RENEWABLE ENERGY, DEPART-
MENT OF ENERGY 

Mr. GARMAN. Thank you, Mr. Chairman and members of the 
committee. I appreciate this opportunity to testify today on general 
portfolio standards. 
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I have in the audience with me the Deputy Administrator of the 
Energy Information Administration, Howard Gruenspecht, in the 
event that questions pertaining to prior EIA analyses of this sub-
ject come up. 

As the chart beside me illustrates, 50 percent of our electricity 
is generated using coal, 20 percent is generated using nuclear 
power, 18 percent using natural gas, 9 percent using renewable en-
ergy, and 2 percent generated using oil. Portfolio standards have 
often been discussed as a way to alter that generation mix in pur-
suit of certain public goals. 

The administration, however, opposes a universally applied, Fed-
erally-mandated renewable portfolio standard. Indeed, we do not 
presently support a Federal power generation portfolio standard of 
any kind. We’re mindful that past government attempts to alter 
the electricity generation mix have brought unforeseen con-
sequences. One example is the Fuel Use Act, passed in 1978 and 
repealed in 1987, that curtailed the use of natural gas for elec-
tricity generation. 

We do, however, support narrower market interventions in the 
form of renewable energy production tax credits, a personal tax 
credit for the installation of residential solar, and investment tax 
credit for certain combined heat and power applications, and modi-
fication of the tax treatment for nuclear decommissioning funds. 

While we oppose a national RPS, we have not opposed efforts by 
States to adopt renewable portfolio standards. We believe that 
States are the best equipped to develop portfolio standards that fit 
their situation and their available resources. After all, power gen-
eration options and resources vary widely from State to State, 
States hold different views of the different types of resources they 
would like to support, and retail electricity sales are regulated 
largely at the State level. 

A national renewable energy portfolio standard, on the other 
hand, could create winners and losers among regions of the coun-
try; the winners generally being the regions with ample renewable 
resources, and the losers being the regions without. Moreover, a 
national RPS could lead to higher energy bills and opposition to re-
newable energy in areas where the resources are less abundant 
and harder to cultivate or distribute. 

About a third of the States have enacted mandatory renewable 
portfolio standards. These standards already apply to about 35 per-
cent of the total U.S. electricity load. And though the policies are 
still young, they’re beginning to drive the development of the re-
newable energy marketplace at a healthy pace. 

The President’s own State of Texas is at the forefront of success-
ful State renewables portfolio standards. Signed into law when 
President Bush was then the Governor, the Texas RPS requires 
that electricity suppliers in Texas purchase renewable energy, and 
those suppliers have primarily opted to tap the plentiful wind re-
sources in the western part of the State. Texas, as a consequence, 
is now the second-largest generator of wind electricity in the coun-
try, with 1293 megawatts of installed wind capacity at the end of 
2004. 

However, State experiences in setting and implementing the re-
newable portfolio standards also suggest that we need to be cau-
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1 Energy Information Administration, 2002 figures. 

tious on how we use regulations to stimulate renewable energy 
markets. As one example, an RPS will not increase renewable en-
ergy supply at reasonable cost if the supply/demand balance is not 
carefully managed. If the RPS is too aggressive, supply constraints 
and high costs may result. These and other challenges have con-
fronted many States in the design and implementation of their RPS 
policies. And not all of these RPS policies are operating smoothly. 
Again, we believe that Governors, State legislatures, energy compa-
nies, and other regional stakeholders are in the best position to de-
velop a portfolio standard that will meet their State’s energy, envi-
ronmental, and economic needs while responding to the challenging 
task of effectively implementing an RPS. 

I want to close my statement by noting that, while there are a 
number of policies and programs in place today to bring renewables 
into the mainstream, the most encouraging sign to me is that many 
renewable projects are being pursued because they’re money-mak-
ing options for investors. This is largely due to the technological 
advances that have occurred through the years of sustained Fed-
eral and private sector investment in renewable energy research 
and development. 

That completes my prepared statement. I’ll be happy to answer 
any questions the Committee may have, either now or in the fu-
ture. 

Thank you, Mr. Chairman. 
[The prepared statement of Mr. Garman follows:]

PREPARED STATEMENT OF DAVID GARMAN, ASSISTANT SECRETARY FOR ENERGY 
EFFICIENCY AND RENEWABLE ENERGY, DEPARTMENT OF ENERGY 

Mr. Chairman and Members of the Committee, I appreciate the opportunity to 
testify today on electricity generation portfolio standards. 

Today, electricity in the United States is generated using a mix of coal (50%), nu-
clear power (20%), natural gas (18%), renewable energy (9%—mostly hydropower), 
and oil (2%). Portfolio standards have been discussed as a way to alter the genera-
tion mix in pursuit of certain public goals and benefits, and we welcome the oppor-
tunity to discuss the use of portfolio standards as a policy tool. 

The Federal Government has in the past intervened to alter the electricity genera-
tion mix, most notably with the passage in 1978 of the Fuel Use Act which effec-
tively curtailed the use of natural gas for electricity generation. At the time of the 
Act’s enactment, coal generated about 985 billion kilowatt hours of electricity in the 
United States, while natural gas generated about 305 billion kilowatt hours. By 
1988, partially as a consequence of the Act, natural gas generation had fallen by 
17 percent to 253 billion kilowatt hours, as coal-fired generation had risen by 56 
percent to 1540 billion kilowatt hours. Since the repeal of the Fuel Use Act in 1987, 
natural gas generation has nearly tripled to over 690 billion kilowatt hours1, but 
the fleet of coal-fired plants put into service from 1970 through the mid-1980s has 
remained the backbone of our electricity generation capacity. Clearly, Federal inter-
ventions in the marketplace can have significant, long-lasting and, unfortunately, 
sometimes unanticipated negative impacts. 

The Administration opposes a national renewable portfolio standard (RPS). Be-
cause power generation options and renewable resources vary widely from state to 
state, because states hold different views of the types of resources that they would 
like to support, and because retail electricity sales are regulated largely at the state 
level, we believe that states are best equipped to develop portfolio standards that 
fit their situation and available resources. A national RPS, on the other hand, could 
create ‘‘winners’’ and ‘‘losers’’ among regions of the country the winners generally 
being the regions with ample renewable resources, and the losers being the regions 
without. Moreover, a national RPS could lead to higher energy bills and opposition 
to renewable energy in areas where these resources are less abundant and harder 
to cultivate or distribute. In the end, this may be counter-productive to renewable 
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2 (Source: An Investor’s Guide to Renewable Power Technologies, Markets, and Policies, Nov. 
2004) 

energy moving into the mainstream of the Nation’s energy supply mix. We do, how-
ever, support narrower market interventions in the form of a renewable electricity 
production tax credit; a personal tax credit for the installation of residential solar; 
an investment credit for certain combined heat and power applications; and modi-
fications of the tax treatment of nuclear decommissioning funds. 

Although the Administration opposes a national RPS, we have not opposed efforts 
by states to adopt RPS programs at the state level. About a third of the states have 
enacted mandatory renewables portfolio standards (18 States plus the District of Co-
lumbia). These standards already apply to approximately 35 percent of the total 
U.S. electricity load, and though the policies are still young, they are beginning to 
drive the development of the renewable energy marketplace at a healthy pace. For 
example, the EIA has estimated that the development of more than 2,000 
megawatts (MW) of renewable energy has been motivated, at least in part, by state 
RPS policies and other purchase mandates. More importantly, private research com-
panies estimate that on balance, two-thirds of new renewable energy capacity addi-
tions will occur in RPS-States,2 and Ryan Wiser of the Lawrence Berkeley National 
Lab, one of the witnesses on our panel this morning, has estimated that nearly 50% 
of U.S. wind additions over the last four years have been motivated, in part, by 
state RPS policies. An estimated $30-$50 billion in capital will be necessary over 
the next decade to meet the requirements of state RPSs, assuming full RPS compli-
ance. Separate forecasts estimate that current state portfolio standards, if imple-
mented in full, will result in new renewable energy capacity additions of over 20,000 
megawatts by 2017. To put these numbers in context, the Nation’s non-hydro renew-
able electricity generation capacity will more than double over the next twelve years 
due to state renewable portfolio standards, rising from about 15,000 megawatts 
today to over 35,000 megawatts in 2017. Much of the new capacity is likely to be 
fueled by wind power, with smaller amounts of landfill gas, hydroelectricity, bio-
mass, geothermal, and solar photovoltaic technologies. 

The President’s own State of Texas is at the forefront of successful state renew-
ables portfolio standards. Signed into law when President Bush was governor, the 
Texas RPS requires that electricity suppliers in Texas purchase renewable energy, 
and those suppliers have primarily opted to tap the plentiful wind resources in the 
western part of the State. As a result of the RPS, in combination with its energy 
needs and robust renewable resource base, Texas is now the second largest gener-
ator of wind energy in the country with 1,293 megawatts of installed wind capacity 
at the end of 2004. New legislation is being introduced in Texas this year that 
would expand the current RPS to increase installed capacity of renewable resources 
to 5,000 MW by 2015, and 10,000 MW by 2025, representing 10 percent of the 
State’s predicted energy needs. 

The RPS policies in Texas, New York, Minnesota, California, Colorado, Pennsyl-
vania, and New Mexico are expected to deliver significant new wind capacity addi-
tions in the years to come. Coupled with the Production Tax Credit for wind, the 
high quality wind resources and renewables portfolio standards found in these 
states are serving to stimulate development of new wind energy projects. 

New Jersey stands out as an example of a state that has adopted an innovative 
set of policies and programs to advance solar power. Along with an RPS, New Jersey 
has a green tag purchase program, a solar renewable energy certificates program, 
a tax exemption for solar and wind systems, and a clean energy rebate program, 
just to name a few. New Jersey’s RPS specifically calls for a solar set-aside that will 
drive approximately 90 megawatts of solar electric generation by 2008 as part of the 
State’s 4 percent Class I renewables requirement. New Jersey’s Solar Renewable 
Energy Certificates (S-RECs) program provides a means for solar certificates to be 
created and verified and allows the certificates to be sold to electric suppliers to 
meet their solar RPS requirement. All electric suppliers are required to use the S-
REC program to show compliance with this part of the State’s renewable portfolio 
standard. New Jersey’s on-line marketplace for trading S-RECs, launched on June 
25, 2004, is among the first in the world. Solar projects funded by the State’s Clean 
Energy Program also qualify for RPS compliance, and New Jersey has developed 
over 5 megawatts of solar through the Clean Energy Program and will continue to 
provide incentives to help meet the 90 megawatts goal. Other states that have de-
veloped solar-focused set-asides as part of their overall RPS include Arizona, Ne-
vada, Colorado, Pennsylvania and New York, as well as Washington D.C. 

Four RPS-States have significant geothermal resource potential: California, Ne-
vada, New Mexico, and Arizona. After a decade of dormancy, the market for geo-
thermal power projects is now ‘‘picking up steam,’’ partly due to the state renew-
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3 An Investor’s Guide to Renewable Power Technologies, Markets, and Policies, Nov. 2004, 
p.33

ables portfolio standards. For instance, in California, 235 megawatts of new geo-
thermal capacity is currently under development. In Nevada, Nevada Power has 
agreed to purchase 50 MW of power from three new geothermal facilities expected 
to be on-line in 2005. Furthermore, Platt’s reports that there are 600 MW of new 
geothermal contracts with utilities in California and the Northwest that have not 
yet been publicly disclosed.3 

However, state experiences in setting and implementing RPS programs also sug-
gest that we need to be cautious in how we use regulations to stimulate renewable 
energy markets. If the RPS target is too aggressive, supply constraints and high 
costs may result. These and other challenges have been confronting many states in 
the design and implementation of their RPS policies, and not all of these RPS poli-
cies are operating smoothly. We believe that governors, state legislatures, energy 
companies, and other regional stakeholders are in the best position to develop a 
portfolio standard that will meet their states’ energy, environmental, and economic 
needs. 

Outside of the renewables area, the Department is also supporting efficiency and 
cost improvements in other technologies that offer potential for diversifying our Na-
tion’s power generation portfolio and reducing pollution and greenhouse gases. In 
nuclear energy, for example, despite the remarkably improved operating record of 
the 103 current U.S. reactor plants over the last decade-and-a-half, no new plants 
have been ordered since the 1970s. Only an incremental expansion in capacity is 
underway in the U.S. from uprates of current plants (over 3,500 megawatts have 
been approved, with another 2,000 MW expected) and from the Tennessee Valley 
Authority’s work to bring Browns Ferry Unit 1 back on line by 2007. With only this 
minor increase in capacity, nuclear generation, which represents nearly three-quar-
ters of our Nation’s non-emitting generation today, will not keep pace with growing 
electricity demand, and its share of the electricity mix, which now is as high as 50 
to 75 percent in some states, will fall. Unless new plants are ordered, the nuclear 
option will be limited to providing today’s level of environmental and energy secu-
rity benefits, foregoing the large potential for additional improvements that would 
come from new plants. The Administration’s FY 2006 Budget addresses this issue 
by proposing approximately $500 million over six years for the Nuclear Power 2010 
program to assist two consortia through the nuclear design and certification process. 

Another important resource pathway for cleaner, more efficient electricity genera-
tion is Integrated Gasification Combined Cycle (IGCC) technology that converts coal 
and other hydrocarbons into synthetic gas, which after cleanup is used as the pri-
mary fuel for a gas turbine in a combined-cycle system. IGCC systems offer signifi-
cant environmental benefits compared to traditional pulverized coal power plants, 
the mainstay of the Nation’s electricity generation portfolio. Two IGCC plants, 
which were built under the Department of Energy’s (DOE) Clean Coal Technology 
Program, are producing commercial electricity in Florida and Indiana, and new loca-
tions are being proposed. Although still comparatively expensive, IGCC’s future is 
promising because of its flexible feedstocks, process options and products; its ability 
to open new markets for coal; and its potential for low-cost emissions reduction, in-
cluding the option of capturing CO2 emissions for subsequent geologic storage. The 
Department is supporting research, development, and demonstration on a number 
of advancements that will significantly drive down the costs of IGCC. 

I want to close my statement by noting that while there are a number of policies 
and programs in place today to bring renewables into the mainstream, the most en-
couraging sign to me is that many renewable projects are being pursued because 
they are money-making options for investors. This is largely due to the technological 
advances that have occurred through the years of sustained Federal and private sec-
tor investment in renewables research and development. 

This completes my prepared statement, and I am happy to answer any questions 
the Committee may have.

The CHAIRMAN. Thank you very much. 
Mr. Brunetti, before you testify, I want to indicate that I am ad-

vised that Xcel, whom you represent, or are part of, announced, 
just yesterday, that they plan to build a 120-megawatt wind farm 
in New Mexico. Is that correct? 

Mr. BRUNETTI. That’s correct. We just announced it yesterday, 
sir. 
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The CHAIRMAN. And where will that be? 
Mr. BRUNETTI. It’s in the press release I gave Senator Bingaman. 
The CHAIRMAN. Right. Okay. 
Would you proceed with your statement. 

STATEMENT OF WAYNE BRUNETTI, CHAIRMAN AND CEO,
XCEL ENERGY, INC., MINNEAPOLIS, MN 

Mr. BRUNETTI. Thank you, Mr. Chairman, Senator Bingaman, 
and members of the committee. I want to thank you for the oppor-
tunity for Xcel to be here today to talk about our thoughts on diver-
sification on power generation. 

As you may know, we are, by customer measure, the fourth larg-
est utility, serving ten Midwestern and Western States in the 
United States. We are particularly pleased to provide electricity 
from renewables located in, or planned for, States of several Com-
mittee Members, including yours, as you just mentioned, Mr. 
Chairman, and Senator Bingaman, as well as in Colorado, where 
Senator Salazar, and North Dakota, Senator Dorgan; plan some in 
South Dakota; and we do have resources in Wyoming. 

Over the years, I think we’ve learned a lot about the utilization 
of renewable resources, and I hope, today, to provide you some in-
sight on how to balance these resources. 

At the outset, Xcel believes that an overriding objective for Fed-
eral policy should be to develop and implement a wide diversity of 
power generation resources, while preserving and enhancing reli-
ability. We need to encourage the use of all low- or non-emitting 
electric generation technologies throughout our economy. Renew-
able resources are a key component of such a policy, but only a 
component. We should not ignore increased efficiency and inher-
ently clean technologies that increase fuel diversity. 

At Xcel, we’re committed to generation diversity as a sound eco-
nomic principle. It protects us against price spikes in a single fuel 
source. Fuel diversity also enhances national security by reducing 
our reliance on the single generation source. 

In Minnesota, we will soon employ nine separate generation re-
sources. In 2004, we announced our intention to increase our wind 
capacity from 487 megawatts to 1,120 megawatts by 2010. By the 
end of 2005, we expect our customers—with an additional 160 
megawatts in Texas, for a total of 243 megawatts, increase wind 
from two megawatts to 202 in New Mexico, deploy an additional 12 
megawatts of wind in North Dakota, and increase wind generation 
in Colorado, by the end of 2005, to 353 megawatts. 

By 2053, Xcel will be the—have the highest penetration of non-
hydro renewable resources of any utility in the United States. We 
also have a very successful green pricing program, called 
Windsource, which has been replicated in some other States. We 
also have 1,400 megawatts of controllable load, which is an impor-
tant part of the portfolio. 

Well, we’re proud of the record, but it’s also important to remem-
ber, the reason we pursued this course is because we could. As 
many of you know, wind is a traditional renewable resource that 
approaches economic viability, compared to fossil and nuclear gen-
eration. Even that would not be true without the production tax 
credit. 
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Xcel Energy’s service includes America’s—some of America’s best 
classified wind resources, as can be seen by this chart. We’re fortu-
nate in that regard. As the chart behind me shows, other utilities 
are not so lucky. Regional difference in renewable resources avail-
ability means that wind-heavy programs, like those in my States, 
are impractical in others. It’s important to note that States have 
stepped forward and acknowledged this. 

Currently, there are actually 21 States that have some sort of re-
newable portfolio standard. Five of the States in which we oper-
ate—Minnesota, Colorado, Texas, New Mexico, and Wisconsin—
have instituted some type of standard. While it makes sense to 
work toward a more uniform approach over time, current State 
program were developed to best suit the needs and resources avail-
able in those States. It is not necessary today to harmonize these 
programs with a national standard. 

While it’s not my intention to propose any particular Federal pro-
gram, I would like to outline some concepts that are important for 
you to consider. 

As we have previously indicated, we strongly believe that any 
Federal program should defer to existing State programs. Many 
companies have, already, a number of programs, and have made 
long-term commitments, resource commitments. 

Second, any Federal program must allow for cost recovery in the 
implementation of those. For example, transmission costs to move 
wind power from high quality resource areas where the wind blows 
to low centers often outstrips the cost of the projects, themselves. 

Another cost of wind centers: plant performance. Fossil plants 
must be cycled up and down, depending on the intensity of the 
wind. This causes extreme stress on those facilities supporting 
large wind developments, and shortens the useful life of very solid 
facilities. 

Third, Federal generation diversity needs to include more than 
traditional resources—things like fuel cells, photovoltaic, nuclear 
IGCC. And if a Federal program is undertaken for those States 
without programs, it should at least be put in the form of a man-
date for service providers to offer renewable and conservation serv-
ices to the market. Such must-offer programs have been highly suc-
cessful in many parts of the country. 

In concluding, an approach of this sort, I think, is far superior 
to straight ‘‘one size fits all’’ mandates. The proposal enlists utili-
ties as partners, in energy conservation renewable development. 
Since it would be in the utilities’ interest to ensure that statutory 
goals are met, this concept would unleash creative marketing/fi-
nancing approaches to energy conservation and renewable develop-
ment. 

And, with that, I’ll conclude my remarks. Thank you, Mr. Chair-
man. 

[The prepared statement of Mr. Brunetti follows:]

PREPARED STATEMENT OF WAYNE BRUNETTI, CHAIRMAN AND CEO,
XCEL ENERGY, INC., MINNEAPOLIS, MN 

Chairman Domenici, Senator Bingaman and Members of the Committee, I thank 
you for the opportunity to provide Xcel Energy’s views on ways to encourage the di-
versification of power generation resources and the role of renewable energy in our 
national energy strategy. 
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1 For a complete listing, visit the Database of State Incentives for Renewable Energy (DSIRE) 
at http://www.dsireusa.org.

Xcel Energy serves 3.3 million electricity customers and 1.8 million natural gas 
customers in 10 midwestern and western states. Measured by number of customers, 
we are the fourth-largest combination natural gas and electricity company in the na-
tion. 

We are particularly pleased to provide electricity from renewable projects located 
in the states of several committee members, including yours, Mr. Chairman and 
Senator Bingaman, as well as Colorado, Senator Salazar; North Dakota, Senator 
Dorgan; and Wyoming, Senator Thomas. 

Over the years, we have learned a lot about the utilization of renewable resources. 
What I hope to do today is to provide you with a balanced perspective on the various 
factors—economic, technical and regulatory—that affect the deployment and utiliza-
tion of renewable energy as part of our nation’s generation mix. 

At the outset, Xcel Energy believes that an overriding objective for federal policy 
should be to develop and implement a wide diversity of power generation resources 
while preserving and enhancing reliability. We need to encourage the use of all low 
and non-emitting electric generation technologies throughout our economy. Renew-
able resources are a key component of such a policy—but not the only component. 
We should not ignore increased efficiency (conservation) or inherently ‘‘clean’’ tech-
nologies that increase fuel diversity. 

XCEL ENERGY IS COMMITTED TO RESOURCE DIVERSITY 

At Xcel Energy, we are committed to generation diversity as a sound economic 
principle. 

It protects us against price spikes in any single fuel source. Fuel diversity also 
enhances national security by reducing our reliance on any single generation source. 

In Minnesota, we will soon employee nine separate generation resources. In 2004, 
we announced our intention to increase installed wind capacity in Minnesota from 
487 MW to approximately 1125 MW by 2010. 

By the end of 2005, we expect to provide our customers with an additional 160 
MW of wind power generated in Texas, for a total of 243MW; increase wind power 
from 2MW to 202 MW in New Mexico; deploy an additional 12 MW of wind power 
in North Dakota; and increase wind power generated in Colorado by the end of 2005 
from 222MW to 353MW. 

By 2015, Xcel Energy will have among the highest penetration of non-hydro re-
newables on our system of any utility in the nation. We also offer our customers 
one of the nation’s most successful green pricing programs, known as Windsource, 
and some of the country’s most effective conservation and DSM programs. We have 
more than 1,400 MW’s of controllable load on our system. 

STATE PROGRAMS 

While we are proud of our record in renewables, it is also important to remember 
that one reason we pursued this course is because we could. 

As many of you know, wind is the ‘‘traditional’’ renewable resource that ap-
proaches economic viability compared to fossil or nuclear generation for most sup-
pliers. Even that would not be true without the Production Tax Credit. (As an aside, 
the PTC must be renewed for a significant period if we are to avoid planning disrup-
tions and the attendant cost increases that result. But that is a different story.) 

Xcel Energy’s service territory includes much of America’s class 5 wind resources. 
We are fortunate in that regard. As the charts behind me show, other utilities are 
not so lucky. Regional differences in renewable resources availability means that 
wind-heavy programs like those in my states are impractical in others. 

It is important to note that states have stepped forward in acknowledgement of 
this fact. 

Currently twenty-one states have some sort of renewable portfolio standard in 
place.1 Because of the wide variability in available renewable resources and the ex-
isting generation and transmission systems in each of these states, the nature of 
these programs varies considerably. 

FEDERAL PROGRAMS? 

Five states in which we operate—Minnesota, Colorado, Texas, New Mexico and 
Wisconsin—have instituted some type of renewable standard. While it makes sense 
to work toward a more uniform standard over time, current state programs were 
developed to suit the needs and resource availability of each jurisdiction. It is not 
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necessary today to harmonize these programs which are already benefiting the pub-
lic and the environment but it is an objective that bears consideration in the future. 

While it is not my intention to propose any particular federal program, I would 
like outline some concepts important for your consideration. First, as we have pre-
viously indicated, we strongly believe that any federal program should defer to exist-
ing state programs. Many companies already participate in a number of programs 
and have made long-term resource plans based on their assumptions. 

Second, any federal program must allow for cost recovery of the various costs nec-
essary to implement the program. For example, transmission costs to move wind-
power from high quality resource areas to load centers often outstrip the costs of 
projects themselves. (I’ll talk a little more about transmission later.) Another cost 
of wind centers on plant performance. Fossil plants must be cycled up and down 
depending on wind intensity. This creates stress on those facilities supporting large 
wind developments and shortens their useful service life. 

Third, any federal generation diversity program needs to include more than the 
‘‘traditional’’ renewable energy resources. We believe that the program should take 
into account all low-or non-emitting technologies plus activities by utilities that re-
duce demand. Consistent with this suggestion above, products including customer-
located solar, photovoltaic, fuel cell and micro wind generators, as well as energy 
efficient heating and cooling equipment and weatherization products should be in-
cluded. Resource definitions could also be expanded to include IGCC and other in-
herently ‘‘clean’’ new generation resources. 

Again, if a federal program is undertaken for those states without programs (and 
I am not particularly advocating this), it should, at least initially, be put in the form 
of a mandatory offer to customers. 

Such ‘‘must offer’’ programs have been highly successful in many parts of the 
country, including ours. Under this type of program, retail suppliers would be re-
quired to offer low-emitting generation or energy conservation products to its cus-
tomers. 

Finally, and only as a backstop to the entire program, a mandatory Resource Port-
folio Standard could become effective further in the future if reasonable goals were 
not achieved. Existing state programs would be grandfathered. And, of course, to be 
fair any federal program should apply to all retail suppliers. 

While this is only an outline, I stand ready to provide the committee with further 
details. 

CONCLUSION 

An approach of this sort is, I believe, far superior to a straight ‘‘one size fits all’’ 
mandate. 

The proposal enlists utilities as partners, in energy conservation and renewable 
energy development. Since it would be in utilities’ interests to ensure that the statu-
tory goals are met, this concept would unleash creative marketing and financing ap-
proaches to energy conservation and renewable development. It may also present 
new business opportunities for retail suppliers. 

Moreover, the changes described above would enhance the role of energy conserva-
tion and small-scale renewable development in our national energy system. By plac-
ing these resource opportunities on the same playing field with larger scale renew-
able projects, we enhance the opportunities for supply diversity, technological ad-
vancement and entrepreneurship. This is particularly important for the photo-
voltaic, fuel cell and energy conservation product industries. 

Finally, this approach would leave in place carefully designed state-level pro-
grams that have already done a great deal to advance renewable energy in this 
country. 

In closing, I would ask that the committee think about grid expansion as a vital 
part of developing new and cleaner generation resources. H.R. 6, the energy bill you 
considered last year, included several provisions designed to promote the grid ex-
pansions necessary to get wind and other new sources to load centers. Four of those 
are worth specific mention: federal ‘‘backstop’’ siting authority, provisions to expe-
dite siting on Federal lands, instruction to FERC for incentive rate treatment and 
accelerated depreciation schedules for transmission assets. Each of these is vital 
both to ensure the reliability of our current system and to encourage development 
of new renewable and other generation sources. 

At this point I will stop and be ready to answer any questions. Thank you, Mr. 
Chairman.

The CHAIRMAN. Thank you very much. 
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Could I clarify, Mr. Secretary? You said, in your description of 
the total—of the components of the total, 9 percent renewables. 
And I don’t think you broke that down into hydro and others. 
Could you do that? 

Mr. GARMAN. Yes. 
The CHAIRMAN. I think it’s——
Mr. GARMAN. Roughly 7 percent hydroelectric, 2 percent non-

hydro renewables. 
The CHAIRMAN. So if we’re talking about wind as a—in that cat-

egory, it would be part of the two, nationally, now, which included 
other than wind. 

Mr. GARMAN. It would be a small portion. The bulk of that 2 per-
cent comes from wood waste, biomass, pulp mills burning fuel, gen-
erating fuel. 

The CHAIRMAN. All right. Thank you very much. 
Dr. Wiser, would you proceed, please? 

STATEMENT OF DR. RYAN WISER, SCIENTIST, LAWRENCE 
BERKELEY NATIONAL LABORATORY, BERKELEY, CA 

Dr. WISER. Thank you, Mr. Chairman, members of the com-
mittee. It really is a privilege for me to be here today. 

My name is Ryan Wiser. I’m a scientist at Lawrence Berkeley 
National Laboratory, where I conduct renewable energy research. 

I’m here this afternoon to report on the findings of a recent study 
that I conducted, a study that explores the relationship between 
natural gas prices, on one hand, and investments in renewable gen-
eration and energy efficiency, on the other. 

In short, as I will describe briefly this afternoon, this study 
shows that diversification away from natural gas fire generation 
could put significant downward pressure on natural gas prices, 
and, thereby, provide important benefits to consumers. 

Now, just to be clear, I am here as an analyst to report the result 
of this research, and not to take a specific policy position on the 
issues of diversity, incentives, and standards. 

And to summarize the results of our study, I’d like to highlight 
four succinct points: 

First, we have very clearly seen a structural shift in the natural 
gas sector, a shift that has already led to more than a doubling of 
natural gas prices. Given this, most would agree that both—that a 
balanced energy policy must both expand the supply of, and reduce 
the demand for, natural gas. And I certainly comment this com-
mittee for its leadership in exploring both sets of these options. 

Second, our study specifically highlights the fact that increased 
renewable energy and energy efficiency can be an important part 
of the solution by reducing gas demand and, thereby, reducing gas 
prices. In fact, a growing number of modeling studies are showing 
this very effect, and our report summarizes those studies and, per-
haps for the first time, evaluates and reviews the reasonableness 
of their findings in light of economic theory and other analyses. 

In particular, our report reviews 13 different studies, most of 
which explore a national renewables portfolio standard, though 
some evaluate state RPS policies, and others also include energy ef-
ficiency. 
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Those studies that evaluate the impact of aggressive levels of re-
newable energy deployment find that such efforts could reduce de-
mand for natural gas by as much as three to four quads a year by 
2020, or about 10 percent of projected gas consumption. In that in-
stance, well-head gas price reductions can be as high as 50 cents 
per million Btu or more than 10 percent of projected gas prices, re-
sulting in aggregate consumer gas savings in 2020 that exceed $15 
billion in that year alone. 

Less aggressive levels of renewable energy development, not sur-
prisingly, are found to reduce gas prices more modestly, perhaps by 
3 percent or so, or about 15 cents per million Btu. 

Now, these potential consumer benefits clearly are reasonably 
significant. In fact, the studies often show that any predicted in-
crease in the price of electricity caused by greater use of renewable 
energy and energy efficiency is largely or completely offset by the 
projected natural gas price savings. And, at least at the high end 
of the possible savings, these natural gas price reductions are simi-
lar in magnitude to those that have been predicted to come from 
aggressive supply side actions, such as increasing access to Alas-
kan gas and/or overseas liquified natural gas. 

Third, I think it is very important to acknowledge that these con-
sumer benefits, at least to some degree, come at the expense of nat-
ural gas producers. Nonetheless, if policymakers are concerned 
about the impact of natural gas prices on consumers, or are con-
cerned about the macroeconomic impacts of higher gas prices on 
the U.S. economy, then policies to reduce gas demand might well 
be considered appropriate. 

In addition, given anticipated future growth in imported natural 
gas, the gain to U.S. consumers would come, at least in part, at the 
expense of foreign producers; thereby, ensuring aggregate welfare 
gains for the United States as a whole. 

Fourth, while more work clearly needs to be done on this par-
ticular topic, we find that these modeling results appear reason-
able, and appear likely to really be true, and, in fact, should be 
considered in policymaking. In particular, the results are consistent 
with, or even conservative, relative to six major energy models re-
viewed recently by Stanford’s Energy Modeling Forum, and are 
also consistent with an energy model recently used by the National 
Petroleum Council and the National Commission on Energy Policy. 

So, to conclude, most would agree that both supply side and de-
mand side actions will be necessary to moderate natural gas prices. 
Our study highlights the important role that renewables and effi-
ciency might play in that process. 

Of course, I want to acknowledge that these effects are not strict-
ly limited to renewable energy and energy efficiency. In fact, simi-
lar gas price reductions would result from increased use of any en-
ergy source that displaces natural gas consumption, which would 
include coal and nuclear power, as well. 

In addition, a comprehensive analysis of the costs and benefits 
of policy efforts must consider other impacts, as well. Of course, it’s 
clearly not appropriate to look only at the natural gas price im-
pacts when evaluating policies. Nevertheless, given present con-
cerns about natural gas prices and the findings of our study, I be-
lieve that evaluations of policies to encourage fuel diversification 
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would be well served to analyze the potentially beneficial impacts 
of that diversification on natural gas prices. 

With that, I’ll conclude my statement. I’d be happy to answer 
any questions at the appropriate time. 

[The prepared statement of Dr. Wiser follows:]

PREPARED STATEMENT OF DR. RYAN WISER, SCIENTIST, LAWRENCE BERKELEY 
NATIONAL LABORATORY 

EASING THE NATURAL GAS CRISIS: REDUCING NATURAL GAS PRICES THROUGH 
ELECTRICITY SUPPLY DIVERSIFICATION 

Mr. Chairman and Members of the Committee, I appreciate the opportunity to ap-
pear before you today. My name is Ryan Wiser, and I am a Scientist at Lawrence 
Berkeley National Laboratory (Berkeley Lab). Since 1995, I have conducted renew-
able energy research at Berkeley Lab; research that has been funded in large part 
by the U.S. Department of Energy. 

I am here today to report on the findings of a recent study that I helped manage 
and conduct, a study titled ‘‘Easing the Natural Gas Crisis: Reducing Natural Gas 
Prices Through Increased Deployment of Renewable Energy and Energy Efficiency.’’ 
This study explores the relationship between renewable generation and energy effi-
ciency investments and natural gas prices. As I will describe, the report finds that 
by reducing natural gas demand, deployment of renewable energy and energy effi-
ciency could put significant downward pressure on natural gas prices and thereby 
provide sizable consumer savings. 

To be clear, I am here to report the results of this study, and not to take a specific 
policy position on the issues of diversity incentives or standards. Let me also note 
that my remarks are my own, and not those of Berkeley Lab or the U.S. Depart-
ment of Energy. 

THE CURRENT SITUATION WITH NATURAL GAS 

I think we can all agree that we have seen a structural shift in the natural gas 
sector; a shift that has already led to more than a doubling of natural gas prices 
and an increase in price volatility. 

From around $2 per mmBtu in the 1990s, average wellhead natural gas prices 
rose to $4.10 per mmBtu from 2000 through 2004, and $5.40 per mmBtu in 2004 
alone. The 6-year NYMEX forward curve shows that the gas market expects prices 
at the Henry Hub to remain in the $5 to $8 per mmBtu range for at least the next 
six years, while the Energy Information Administration’s (EIA) latest forecast 
projects that wellhead prices will average more than $5/mmBtu in the coming 20 
years (all prices are reported in nominal dollars). Though both market and govern-
ment forecasts of long-term gas prices have been notoriously inaccurate, we appear 
to be at a point where demand for natural gas is beginning to exceed our current 
ability to economically extract the fuel from domestic reserves. 

At the same time, natural gas is a fuel with many positive attributes, and as a 
result its use in the residential, commercial, industrial, and power sectors is ex-
pected by the EIA and others to continue to increase. The power sector, especially, 
has been driving, and is projected to continue to drive, growth in natural gas de-
mand. For example, from 1998 to the present, over 80% of the new generating ca-
pacity in the U.S. has been fueled with natural gas. 

Correcting the present imbalance between natural gas supply and demand will 
clearly be a challenging task, and most would agree that a balanced energy policy 
must both expand the supply of, and reduce the demand for, natural gas. I commend 
this Committee for its leadership in exploring both sets of options, though for the 
remainder of these remarks I will be focusing on the potential benefits of demand-
side measures. 

SUMMARY OF THE BERKELEY LAB STUDY 

With the recent run-up in natural gas prices, and the expected continuation of 
volatile and high prices for at least the mid-term future, a growing number of voices 
are calling for increased diversification of electricity supplies. Such diversification 
holds the prospect of directly reducing our dependence on a fuel whose costs are 
highly uncertain, thereby hedging the risk of natural gas price volatility and esca-
lation. In addition, as I will describe in a moment, by reducing natural gas demand, 
increased diversification away from gas-fired generation can indirectly suppress nat-
ural gas prices. 
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Our report highlights the impact of increased deployment of renewable energy 
and energy efficiency on natural gas prices and consumer natural gas bills. A grow-
ing number of modeling studies conducted by government, non-profit, and private 
sector entities are showing that renewable energy and energy efficiency could sig-
nificantly reduce natural gas prices and bills. Our report summarizes these recent 
modeling studies and reviews the reasonableness of their findings in light of eco-
nomic theory and other analyses. (Though our report focuses on renewable energy 
and energy efficiency, other non-natural-gas resources would likely have a similar 
effect). 

We find that, by displacing natural-gas-fired electricity generation, increased lev-
els of renewable energy and energy efficiency will reduce demand for natural gas 
and thus put downward pressure on gas prices. These price reductions hold the 
prospect of providing consumers with significant natural gas bill savings. In fact, 
although we did not analyze in detail the electricity price impacts reported in the 
studies, the studies often show that any predicted increase in the price of electricity 
caused by greater use of renewable energy or energy efficiency is largely or com-
pletely offset by the predicted natural gas price savings. We conclude that policies 
to encourage fuel diversification within the electricity sector should consider the po-
tentially beneficial cross-sector impact of that diversification on natural gas prices 
and bills. 

ECONOMIC THEORY 

Our report confirms that the natural-gas-price reductions projected by earlier 
modeling studies are consistent with economic theory. Increased renewable energy 
and energy efficiency will cause an inward shift in the natural gas demand curve, 
leading to lower natural gas prices than would have been realized under the higher-
demand conditions. Similar natural gas price reductions would likely result from in-
creased use of other non-natural-gas energy sources that displace natural gas con-
sumption (e.g., coal, nuclear). 

The magnitude of the price reduction will depend on the amount by which natural 
gas consumption is reduced, as well the shape of the natural gas supply curve 
(measured by the inverse price elasticity of natural gas supply, or the percentage 
change in price caused by a one percent change in demand). Given the ability of 
natural gas supply and demand to adjust to altered prices over time, the price re-
duction is likely to be greater in the near term than over the longer term. 

These reductions in gas prices benefit consumers by reducing fuel costs faced by 
electricity generators, and by reducing the price of natural gas delivered for direct 
use in the residential, commercial, industrial, and transportation sectors. According 
to economic theory, this benefit to consumers will, to some degree, come at the ex-
pense of natural gas producers. However, if policymakers are concerned about the 
impact of natural gas prices on consumers, or are concerned about the macro-
economic impacts of higher gas prices on overall economic activity, then policies to 
reduce gas demand might be considered appropriate. In addition, given anticipated 
future growth in imported natural gas, reducing natural gas prices may well en-
hance social welfare in the United States (because the gain to U.S. consumers 
comes, in part, at the expense of foreign producers). 

REVIEW OF PREVIOUS STUDIES 

The Berkeley Lab report reviews five different studies by the Energy Information 
Administration (EIA), six by the Union of Concerned Scientists (UCS), one by the 
Tellus Institute, and one by the American Council for an Energy-Efficient Economy 
(ACEEE) (see the References section for a full listing, of these studies). In aggre-
gate, these thirteen studies report results of twenty different modeling runs, which 
we review in our report. Most of the studies evaluate national renewables portfolio 
standard (RPS) proposals, though some evaluate state RPS policies and others also 
include energy efficiency investments. The vast majority of these studies rely on the 
National Energy Modeling System (NEMS), an energy model developed and oper-
ated by the EIA to provide long-term energy forecasts. Though these studies seek 
to evaluate a full range of economic impacts, the focus of the Berkeley Lab work 
is on the natural gas demand and price impacts. 

As shown in our full report, these studies consistently find that renewable energy 
and energy efficiency deployment will reduce natural gas demand, thereby putting 
downward pressure on gas prices. 

The level of demand and price reduction depends in large part on the level of re-
newable energy and energy efficiency deployment. Those studies that review the im-
pact of more aggressive national renewable energy deployment efforts have found 
that such efforts could reduce demand for natural gas by as much as 3 to 4 quadril-
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* The appendix has been retained in committee files. 

lion Btu (Quads) a year by 2020, or 10% of projected national gas consumption, with 
a mean reduction across studies of approximately 2 Quads (7%). Less aggressive lev-
els of national deployment are found to reduce gas consumption studies of 0.7 Quads 
(2%). 

At the higher end of the demand-reduction spectrum, the drop in demand is ex-
pected to lead to wellhead price reductions that can be as high as $0.5 per mmBtu 
(17% below projected wellhead prices in 2020), with a mean reduction across studies 
of $0.3 per mmBtu (10%). At the high end of this range, aggregate consumer gas 
savings in 2020 exceed $15 billion. Less aggressive levels of demand reduction are 
found to reduce gas prices by as much as $0.3 per mmBtu (13%), with a mean re-
duction across studies of around $0.15 per mmBtu (5%). (See Table 1, and Figures 
1 and 2 in the Appendix).* Note that, on the high end at least, these price reduc-
tions are similar in magnitude to those estimated to come from increased access to 
Alaskan gas and/or liquefied natural gas imports, as reported in recent studies by 
Stanford’s Energy Modeling Forum and the National Commission on Energy Policy. 

Another key source of variation among the studies’ results lies in their assump-
tions about the shape of the natural gas supply curve. A quantitative measure of 
that shape is the long-term average inverse price elasticity of natural gas supply. 
Of the twenty modeling runs that we reviewed, thirteen show an average inverse 
price elasticity of natural gas supply in the range of 0.8 to 2. This means that each 
1% reduction in national gas demand is expected to lead to a long-term average re-
duction in wellhead gas prices of 0.8% to 2%. Some studies predict even larger im-
pacts, especially in the near term. In fact, of the remaining seven modeling runs, 
five show even more significant price reductions—up to a 4% price reduction for 
each 1% drop in demand. (See Figure 3, in the Appendix). 

Overall, among those analyses that evaluate aggressive levels of national renew-
able energy development, nine of fifteen find that such deployment might provide 
natural gas bill savings in the range of $10 to $40 billion from 2003-2020 (on a na-
tional, net present value basis). These savings are often more than enough to offset 
any predicted increase in the price of electricity that is caused by greater use of re-
newable energy sources. (See Figure 4, in the Appendix). 

Results from these studies further suggest that each megawatt-hour (MWh) of 
electricity generated from a renewable resource provides, on average, national con-
sumer benefits (in the form of natural gas bill savings) that are typically in the 
range of $10 to $20/MWh. Even at the lower end of this range, these savings are 
significant relative to the current cost of supplying electricity from renewable re-
sources, which averages perhaps $30 to $70 per MWh. 

BENCHMARKING OUR RESULTS WITH OTHER RESEARCH 

These consumer gas bill savings are clearly significant. But what level of con-
fidence should be placed on these modeling results? After all, most of these results 
derive from a single energy model: NEMS. To answer this question, we sought to 
compare the results of the various modeling studies to each other, to the results of 
other national energy models, and to the empirical economics literature. We did this 
to test for model consistency over time, across models, and with economic theory. 

The details of these comparisons can be found in the full report, but to summa-
rize, we conclude that there remains significant uncertainty about the exact mag-
nitude of the natural gas price reduction. However, we also find that each compari-
son provides reason to believe that the price-suppression effect is real, and that the 
studies reviewed above have characterized this effect within reason, given the state 
of current knowledge. 

For example, four of six energy models (POEMS, CRA, E2020, MARKAL) used in 
a recent study by Stanford’s Energy Modeling Forum show results consistent with 
those of the thirteen studies reported earlier, while the two outliers (NANGAS, 
NARG) display price-reduction impacts that are greater than those of the thirteen 
studies reported previously (See Table 2, in the Appendix). Meanwhile, the energy 
model from Energy and Environmental Analysis, Inc. (EEA), which was used by the 
National Petroleum Council and the National Commission on Energy Policy in their 
recent work, suggests that the long-term impact of demand reductions on natural 
gas prices will be at least double that reported earlier (i.e., a 1% decline in demand 
will result in a 4%+ drop in natural gas prices, compared to the 0.8-2% drop re-
ported earlier). 

While more work needs to be done on this topic, in the meantime, existing mod-
eling results appear to be reasonable and should not be dismissed. 
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CONCLUSION 

Elevated natural gas prices have emerged as a key energy-policy challenge for at 
least the early part of the 21st century. While our nation will continue to rely on 
natural gas, most agree that both supply-side and demand-side actions will likely 
be necessary to moderate prices. Focusing on just the demand side, our study has 
found that increased diversification of energy supplies should help to alleviate the 
threat of high natural gas prices over the short and long term, thereby reducing con-
sumer natural gas bills. 

The thirteen studies and twenty specific modeling analyses reviewed in our report 
consistently show that increased use of renewable energy and energy efficiency can 
begin to reduce natural gas prices. Our report is the first to demonstrate that these 
results are broadly consistent with economic theory, results from other national en-
ergy models, and limited empirical evidence. 

Of course, these effects are not strictly limited to renewable energy and energy 
efficiency investments: any non-natural-gas resource that displaces gas use is ex-
pected to provide similar consumer benefits. In addition, a comprehensive analysis 
of the costs and benefits of policy efforts must consider other impacts as well, in-
cluding impacts on electricity rates, national security, environmental outcomes, and 
economic development. Nonetheless, given present concerns about natural gas prices 
and the findings reported in this testimony, I believe it is prudent to carefully evalu-
ate the cross-sector impacts of electricity-sector diversification policies on the nat-
ural gas market.

Senator BINGAMAN [presiding]. Thank you very much. 
Mr. Morgan, why don’t you go right ahead? 

STATEMENT OF RICHARD E. MORGAN, COMMISSIONER,
DISTRICT OF COLUMBIA PUBLIC SERVICE COMMISSION, ON 
BEHALF OF THE NATIONAL ASSOCIATION OF REGULATORY 
UTILITY COMMISSIONERS 
Mr. MORGAN. Good afternoon, Mr. Chairman and members of the 

committee. 
I’m Richard E. Morgan, commissioner on the Public Service Com-

mission of the District of Columbia. I’m here today representing the 
National Association of Regulatory Utility Commissioners, or 
NARUC. On behalf of NARUC, I’d like to thank you for this oppor-
tunity to share our views with you. 

NARUC is a quasi-governmental, nonprofit organization founded 
in 1889. Its membership includes the State public utility commis-
sions for all states and territories. NARUC’s mission is to serve the 
public interest by improving the quality and effectiveness of public 
utility regulation. NARUC’s members regulate the retail rates and 
services of electric, gas, water, and telephone utilities. 

NARUC has often emphasized the importance of promoting a di-
versified power generation portfolio, including renewable energy re-
sources, in light of the significant benefits that clean energy re-
sources can bring. These benefits include reducing energy price vol-
atility, increasing energy independence, increasing diversity in en-
ergy supply, improving reliability, increasing energy security, and 
reducing the impact of energy resources on the environment. 

In particular, many States are concerned by recent natural gas 
price volatility, and are looking at options, such as renewable en-
ergy, to alleviate this problem. Analyses by government, industry, 
and environmental interest groups have shown that renewable en-
ergy can provide a hedge against volatile and escalating gas prices 
by reducing exposure to gas price risk and slowing the increase in 
these prices. 

NARUC believes that States have a central role to play in en-
couraging a diverse supply of power generation and developing 
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clean power resources. To date, approximately 18 States and the 
District of Columbia have established some level of renewable port-
folio requirements. In addition, 23 States have some form of tax in-
centives for renewables, 17 States have loan or grant programs to 
provide support for capital projects, and seven States offer payment 
programs for renewables funded by system benefit charges. 

To give some idea of why States are adopting policies to promote 
renewables, I’d like to read a quote from New York Public Service 
Commission Chairman William Flynn. Chairman Flynn says, re-
garding RPS, ‘‘Not only will it help us meet our growing demand 
for electricity, but it will also provide additional benefits by in-
creasing fuel diversity from our State’s generation portfolio, reduc-
ing our exposure to fossil fuel price spikes and supply interrup-
tions, increasing economic development activity from a growing re-
newable energy industry, and improving our environment.’’

And I’d like to also—I’m sorry—NARUC has not taken a formal 
position on the necessity for a Federal renewable portfolio stand-
ard. However, we believe that the—consistent with any adopted na-
tional standards for renewable energy supply, States should be af-
forded maximum flexibility to structure, apply, and supplement 
standards within the State in a way that best promotes the unique 
resource, technology, and economic goals of each State. 

I have, for your information and review, attached an appendix 
containing a short sample of State RPS programs. 

Additionally, I would like to bring your attention to a February 
2001 report prepared on behalf of NARUC, entitled ‘‘The Renew-
ables Portfolio Standard: A Practical Guide.’’ This report has been 
widely used as a resource to governmental, industry, and environ-
mental organizations across the country. It is aimed at assisting 
State policymakers and policy analysts in defining the particular 
goals they seek to achieve with an RPS. With many of these deci-
sions there is no single right approach; rather, the option chosen 
will depend on the circumstances in each State and the intended 
goals of policymakers. Unfortunately, the report’s too lengthy to in-
clude with this testimony, but it can be accessed on the NARUC 
Website. 

I would like to take a moment to read a brief couple of excerpts 
which help explain what an RPS is and why it’s become a favored 
policy. 

This is a quote from the NARUC report, ‘‘The essence of an RPS, 
properly structured, is captured by three characteristics. First, the 
RPS advances renewable energy resources in the most efficient way 
possible by maximizing reliance on the market. This efficiency is 
enhanced if the obligation is tradable. Second, the RPS maintains 
and increases the quantity of renewables in the system over a long 
period of time. Third, noncompliance penalties ensure that retail 
sellers will act to meet the State’s renewable energy goal. These 
characteristics distinguish the RPS from other types of renewable 
energy policies, such as government subsidy programs and tax 
credits.’’

And, further, ‘‘Efficiency is maximized because, one, the RPS pol-
icy allows each retail seller to meet its renewable energy obligation 
as efficiently as possible. Efficiency is assured, because the RPS 
does not prescribe the particular technologies, resources, or projects 
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that the retailer must use to meet its obligation or provide par-
ticular levels of support to particular projects.’’

NARUC believes Congress should encourage clean energy re-
sources as a tool to achieve fuel diversity and greater energy secu-
rity. Additionally, to assist States in the promotion of expansion of 
diverse power generation resources, Congress could support policies 
that would complement State efforts to ensure that regional trans-
mission organizations and other regional bodies have sufficient au-
thority to conduct long-term planning for their regions and, work-
ing with the States and transmission owners, implement long-term 
planning. And we list a number of items here, but I won’t take the 
time; they are included in the testimony. 

So, with that, I’ll conclude my remarks and say that I would 
like—I appreciate the opportunity to appear before you. We look 
forward to working with you on this issue in the future. 

Thank you very much. 
[The prepared statement of Mr. Morgan follows:]

PREPARED STATEMENT OF RICHARD E. MORGAN, COMMISSIONER, DISTRICT OF COLUM-
BIA PUBLIC SERVICE COMMISSION, ON BEHALF OF THE NATIONAL ASSOCIATION OF 
REGULATORY UTILITY COMMISSIONERS 

Mr. Chairman and members of the Committee, I am Richard E. Morgan, Commis-
sioner on the Public Service Commission of the District of Columbia and I am here 
today representing the National Association of Regulatory Utility Commissioners 
(NARUC). On behalf of NARUC, thank you for this opportunity to share our views 
with you. 

NARUC is a quasi-governmental, nonprofit organization founded in 1889. Its 
membership includes the State public utility commissions for all States and terri-
tories. NARUC’s mission is to serve the public interest by improving the quality and 
effectiveness of public utility regulation. NARUC’s members regulate the retail rates 
and services of electric, gas, water and telephone utilities. We have the obligation 
under State law to ensure the establishment and maintenance of such energy utility 
services as may be required by the public convenience and necessity, and to ensure 
that these services are provided at rates and conditions that are just, reasonable 
and nondiscriminatory for all consumers. 

NARUC has often emphasized the importance of promoting a diversified power 
generation portfolio including renewable energy resources in light of the significant 
benefits that clean energy resources can bring. These benefits include reducing en-
ergy price volatility, increasing energy independence, increasing diversity in energy 
supply, improving reliability, increasing energy security, and reducing the impact of 
energy resources on the environment. 

In particular, many States are concerned by recent natural gas price volatility and 
are looking at options, such as renewable energy, to alleviate this problem. Analyses 
by government, industry, and environmental interest groups have shown that re-
newable energy provides a hedge against volatile and escalating gas prices by reduc-
ing exposure to gas price risk and slowing the increase in gas prices. 

To explore this issue further, this winter NARUC sponsored a two-day conference, 
entitled ‘‘The Natural Gas Crisis: Finding Clean Solutions’’, to examine State, re-
gional and federal opportunities for increased energy efficiency, renewable resources 
and clean distributed energy in response to high natural gas prices. The conference 
explored policy actions that could be implemented to encourage clean and affordable 
energy resources through State and federal regulatory actions. Conference partici-
pants included over a dozen utility regulators, environmental regulators, governors’ 
office representatives, consumer advocates, industry representatives, and environ-
mental advocates. 

NARUC believes that States have a central role to play in encouraging a diverse 
supply of power generation and developing clean power resources. To date, approxi-
mately 18 States and the District of Columbia have established some level of renew-
able portfolio requirements. In addition, 23 States have some form of tax incentive 
for renewables, 17 States have loan and/or grant programs to provide support for 
capital projects, and 7 States offer payment programs funded by system benefit 
charges. 
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NARUC has not taken a formal position on the necessity for a federal Renewable 
Portfolio Standard (RPS). However we believe that consistent with any adopted na-
tional standards for renewable energy supply, States should be afforded maximum 
flexibility to structure, apply and supplement standards within the State in a way 
that best promotes the unique resource, technology and economic goals of each 
State. 

I have, for your information and review, attached an appendix containing a short 
sample of State RPS programs. Additionally, I would like to bring to your attention 
a February 2001 report prepared on behalf of NARUC entitled ‘‘The Renewables 
Portfolio Standard—A Practical Guide.’’ This report has been widely used as a re-
source to governmental, industry, and environmental organizations across the coun-
try. The report is aimed at assisting State policy makers and policy analysts in de-
fining the particular goals they seek to achieve with an RPS. With many of these 
decisions, there is no single ‘‘right’’ approach; rather, the option chosen will depend 
on the circumstances in each State and the intended goals of policymakers. This re-
port is too lengthy to include with this testimony, however it can be accessed on 
the NARUC website at: www.naruc.org.

NARUC believes Congress should encourage clean energy resources as a tool to 
achieve fuel diversity and greater energy security. Additionally, to assist the States 
in the promotion and expansion of diverse power generation resources, Congress 
could support policies that would complement State efforts to ensure that Regional 
Transmission Organizations or other regional bodies have sufficient authority to 
conduct long term planning for their regions and, working with the States and 
transmission owners, implement long-term planning that should:

• Take into account fuel diversity including renewables resources; 
• Recognize the need for new investment in generation and transmission facilities 

that provides adequate reserve margins; 
• Assure that reliability is not compromised by resource imbalances; 
• Recognize environmental and societal risk, and associated costs with benefits; 
• Assure adequate resources in all regions of the nation.
Moreover, NARUC believes States are instrumental in moving clean energy poli-

cies and technologies forward and should therefore retain authority to impose 
charges to fund programs that promote renewable energy and other measures, and 
to implement such programs. 

NARUC has urged its member State public utility commissions to consider imple-
menting the Electric Power Research Institute recommendations as stated in the 
‘‘The Western States Power Crisis: Imperatives and Opportunities’’ and ‘‘The Elec-
tricity Enterprise Security Assessment.’’ Specifically, recommendations to ‘‘Dem-
onstrate and deploy new generating technologies for the intermediate term and be-
yond (renewables, advanced coal, fuel cells, and nuclear) to maintain a balanced 
portfolio of generation options as the backbone of the nation’s energy security.’’

State Commissions are also increasingly interested in an emerging regulatory con-
cept known as of portfolio management. Portfolio management begins with the pri-
mary objectives of a utility or default service provider obtaining electricity resources 
for customers, with the primary goals including reliability, mitigating risk, main-
taining customer equity, improving the efficiency of the generation, transmission 
and distribution system, improving the efficiency of customer end-use consumption, 
and reduction of environmental impacts and risks. Portfolio management provides 
a process for utilities to determine and implement the mix of electricity resources 
that will achieve these objectives to the greatest extent possible. 

Portfolio management is wholly consistent with efforts to create competitive 
wholesale electric markets and offers a structured approach for assembling a diverse 
mix of short-and long-term energy resources to serve retail customers at regulated 
rates, via traditional power supplies as well as energy efficiency, distributed genera-
tion, demand response, and renewable energy resources. Retail electric customers 
receiving regulated service can be protected from volatile energy markets by load-
serving electric utilities that engage in prudent portfolio management practices. 
Fourteen environmental and consumer organizations and the National Commission 
on Energy Policy, have endorsed portfolio management efforts. NARUC encourages 
State regulatory commissions to explore portfolio management techniques that may 
be applicable to their particular circumstances, under either traditional or restruc-
tured markets, and to adopt appropriate regulatory policies to facilitate effective im-
plementation of portfolio management practices by regulated utilities. 

NARUC and its members continue to investigate opportunities to develop re-
search, training, and outreach programs on portfolio management to serve the needs 
of State commissions and to further develop the regulatory community’s knowledge 
about resource management practices to minimize risk and improve system reli-
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ability and market performance. With funding from U.S. Department of Energy, 
NARUC is exploring the options available to State utility regulators to manage elec-
tricity resources in today’s diverse regulatory environments. This project will ad-
dress the role of utility regulators with regard to resource planning and risk man-
agement, particularly as they relate to the provision of default and regulated electric 
utility services. 

To kick off this project, NARUC’s Committee on Energy Resources and Environ-
ment held a workshop on February 12-13, 2005, in Washington, DC, on the subject 
of Portfolio Management. NARUC assembled a balanced group of economic regu-
lators, State energy officials, utilities, competitive sellers, consumer advocates, envi-
ronmental advocates, and consultants to address the challenges of implementing 
portfolio management strategies in the context of today’s electricity markets. 

In order to encourage the diversification of power generation resources, NARUC 
believes transmission policies should be developed that ensure that a variety of 
clean power resources can be interconnected to the electricity grid, while maintain-
ing reliability. NARUC has been actively involved in the Federal Energy Regulatory 
Commission (FERC) proceedings on generator and small generator interconnection 
agreements. On March 2, 2005, NARUC filed comments on the FERC Notice of Pro-
posed Rulemaking in the Interconnection for Wind Energy and Other Alternative 
Technologies Proceeding. NARUC’s comments suggested that reliability rules should 
apply equally to all generation resources, including renewable resources such as 
wind, if the generator can demonstrate the ability to satisfy equivalent reliability 
criteria. In addition, NARUC’s comments supported balancing the goal of maintain-
ing the reliability of the transmission system with the goal of encouraging inter-
connection of renewable resources. 

Finally, NARUC urges the Congress to approve a five-year renewal of the 1.5 cent 
per kilowatt-hour (adjusted for inflation) production tax credit for electricity gen-
erated from new facilities brought on-line after December 31, 2001, using wind, 
solar, geothermal, and energy from waste facilities. 

Thank you for your attention today and I look forward to answering any questions 
you may have. 

APPENDIX 

A SAMPLE OF STATE RPS PROGRAMS 

(Please note: this is not a comprehensive review of all State programs, but rather 
a sampling and is not intended to endorse any particular program.) 

Minnesota’s Renewable Energy Objective

• The law establishes annual targets for all utilities in the state to supply a small 
but growing percentage of their electricity from renewable energy resources. 
(10% by 2015) 

• Defined as wind, solar, biomass or low-capacity hydro. In 2003 expanded to in-
clude hydrogen and municipal solid waste burning facilities. 

Wisconsin

• Wisconsin has a Renewable Portfolio Standard. Increasing standard from 0.05% 
2001-2002 to 2.2% in 2011 and beyond. 

• They also have a credit trading/tracking Program up and running. 
• They have completed rulemaking and have a contract with Clean Power Mar-

kets to operate their trading/tracking system. 

Iowa has a ‘‘Policy’’ and the Governor has stated a ‘‘Goal″

• Iowa State Statute 476.41 provides ‘‘It is the policy of this state to encourage 
the development of alternate energy production facilities and small hydro 
facilities . . .’’

• Governor’s goal of 1000 MW of renewable energy by 2010. 
• Tax incentives 
• Green pricing program 
• Net metering rule 

North and South Dakota

• Both states rely on voluntary actions by utilities in their states. 
• Neither state has defined ‘‘renewables’’ in statutes. Utilities generally define re-

newables as solar, wind, biomass, geo-thermal and small hydro-electric. 
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• Both North and South Dakota have strong wind regimes that would facilitate 
export opportunities to other jurisdictions needing to add renewables to their 
portfolios.

(ND and SD have legislation proposed which would grant permissive authority to 
ND Public Service/SD Utilities Commission to participate in regional design and im-
plementation of credit tracking and trading system.) 
Pennsylvania

• Energy sources are split into two tiers, Tier 1 being pure renewables such as 
wind, solar, etc., while Tier 2 includes waste coal, coal gasification, and de-
mand-side management. 

• Tier 1 generation starts at 1.5% in 2007 and increments .5% a year to reach 
8% by 2020, while Tier 2 must contribute 10% by 2020. 

• In the Tier 1 category there is a set-aside percentage requirement for solar gen-
eration. The Public Utility Commission will also set up an independent entity 
to manage an alternative energy credits trading system. 

California

• This is a renewable portfolio standard requiring 20% percent of the generation 
for retail sales be sourced from eligible renewables by 2017. 

• Utility cost recovery for renewable purchases comes from two sources; (1) recov-
ery for contract costs up to the market price in retail generation rates, (2) above 
market costs covered by California’s Renewable Resource Trust Fund, a public 
benefit fund. Above-market costs are paid directly to sellers, not to utilities. 

• The California Public Utilities Commission (CPUC) will establish annual pro-
curement targets for each electrical corporation. An initial baseline for these 
targets will be based on the actual percentage of retail sales procured from eligi-
ble renewable energy resources in 2001. The CPUC will then develop a schedule 
whereby the % renewable requirement increases each year until the require-
ment reaches a 20% minimum standard for retail generation in 2017. The 
CPUC must ensure an increase of at least 1% per year. 

• The CPUC will also establish market prices for electricity. 
Texas

• This is a capacity-based standard to ensure that 2,000 megawatts (MW) of new 
generating capacity from renewable energy technologies is installed in Texas by 
2009, for a cumulative installed renewable capacity of at least 2,880 MW by 
January 1, 2009. 

• The initial goal is 400 MW for 2002. The 2000 MW goal remains constant from 
2009 through 2019. New facilities are defined as renewable energy generators 
placed in service on or after September 1, 1999. The portfolio standard affects 
all electricity retailers in competitive markets in Texas.

Senator BINGAMAN. Thank you. 
Mr. Popowsky. 

STATEMENT OF SONNY POPOWSKY, CONSUMER ADVOCATE OF 
PENNSYLVANIA, HARRISBURG, PA 

Mr. POPOWSKY. Thank you, Senator Bingaman, Senator Salazar, 
Senator Alexander. 

My name is Sonny Popowsky. I am the consumer advocate of 
Pennsylvania. I also serve as a member of the executive committee, 
and I formerly served as president of the National Association of 
State Utility Consumer Advocates, or NASUCA. NASUCA’s mem-
bers are authorized, by the laws of our respective jurisdictions, to 
represent the interests of utility consumers in 42 States and the 
District of Columbia. 

The adequacy, reliability, and cost of electric generation are all 
matters of paramount importance to electric consumers across the 
Nation. That is true whether those consumers live in States like 
Pennsylvania, that have restructured their electric industries to try 
to bring about competition among generation suppliers, or in States 
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in which generation continues to be a part of the bundled service 
provided by vertically integrated monopoly utilities. 

In my opinion, the diversification of generation resources is a 
critical, but often overlooked, element that affects the reliability, 
adequacy, and cost of our Nation’s electric generation supply. 

It is also my opinion that market forces, alone, are not likely to 
bring about the diversification in generation resources that is need-
ed to ensure that our future electricity needs are met in the most 
reliable and economic manner. Rather, I believe that State and 
Federal policymakers can take steps to avoid excessive reliance on 
a particular fuel or type of power plant to meet our future energy 
needs. 

This issue has been illustrated most recently by the headlong 
rush in the electric industry to build power plants that are fired 
exclusively by natural gas. The rapid rise in natural gas demand 
for electric generation has had extremely harmful impacts on both 
the price of natural gas and the price of electricity. In effect, this 
has been a double whammy for consumers across the nation, par-
ticularly for those who rely on natural gas for home heating pur-
poses. 

Reliability of utility service has also been called into question in 
some areas where demands for natural gas from electric generators 
during peak cold weather periods have clashed with the demands 
for more traditional natural gas seasonal usage. 

It is in this light, I believe, that one should consider Pennsylva-
nia’s decision in 2004 to become one of the most recent States to 
enact legislation that established a diverse portfolio standard for 
all generation suppliers. Even though Pennsylvania lies in the 
heart of PJM, which is generally recognized as the most successful 
regional competitive wholesale market in the nation, Pennsylvania, 
like its PJM neighbors, New Jersey and Maryland, has decided 
that it is necessary to establish mandatory enforceable portfolio 
standards to produce a diversity of resources, including renewable 
resources that the competitive wholesale generation market might 
not provide, or at least might not provide in a timely manner. 

In my view, Pennsylvania was correct in establishing portfolio 
standards. I believe that Pennsylvania consumers will benefit from 
the hedge that these standards will provide against volatile natural 
gas and other fossil fuel prices. The inclusion of non-polluting re-
newable resources in that portfolio also provides a hedge against 
the potential costs of future environmental regulation, including 
regulations to address global climate change. If and when this Na-
tion decides to take steps to address global climate change, then I 
believe consumers in Pennsylvania and the PJM region will be well 
served by the development of the alternative resources that will 
have come about as a result of our states moving forward in this 
manner. 

Pennsylvania’s legislation, I should note, is actually called an ‘‘al-
ternative energy portfolio,’’ because, in addition to typical renew-
able resources, such as wind and solar, the Pennsylvania legisla-
tion contains a second tier of resources, such as waste coal and in-
tegrated combined coal gasification technology, that attempt to use 
Pennsylvania’s indigenous resources and address Pennsylvania’s 
particular environmental concerns. Importantly, the two tiers in 
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the Pennsylvania portfolio standard must each be met independ-
ently so that, for example, the requirements for minimum levels of 
Tier I renewable resources, such as wind and solar, cannot be met 
by over-compliance from Tier II resources, such as waste coal. 

Given our progress in Pennsylvania and other States, the ques-
tion before this committee is whether a Federal portfolio standard 
is necessary. The members of NASUCA have not taken a position 
on this issue, as an organization. My own view, however, is that 
a Federal portfolio standard should be enacted, as long as it does 
not block or hinder the ability of States like Pennsylvania to con-
tinue their own programs in a manner that best meets their own 
environmental and economic needs. 

For example, a Federal portfolio standard might designate min-
imum levels for certain types of resources that, for environmental, 
economic, or national security reasons, should be met on a national 
basis. But the Federal portfolio standards should not preempt the 
ability of States to continue a second category or tier of resources 
that the State believes is important to address that State’s own 
economic and environmental needs. 

Finally, I would urge that any Federal portfolio standard include 
a trading program that will help to reduce the cost of the portfolio 
requirement by giving generation providers access to low cost solu-
tions on the widest possible geographic and market area. 

Thank you. 
[The prepared statement of Mr. Popowsky follows:]

PREPARED STATEMENT OF SONNY POPOWSKY, CONSUMER ADVOCATE OF 
PENNSYLVANIA 

Thank you for the opportunity to speak to you today on the vital issues sur-
rounding the diversification of our Nation’s electric generation resources. 

My name is Sonny Popowsky. I have served as the Consumer Advocate of Penn-
sylvania since 1990 and I have worked at the Office of Consumer Advocate since 
1979. My Office is statutorily authorized to represent the consumers of Pennsyl-
vania in matters involving their utility rates and service. I also currently serve as 
a member of the Executive Committee and Electric Committee, and formerly served 
as President, of the National Association of State Utility Consumer Advocates 
(NASUCA). NASUCA’s members are authorized by the laws of their respective juris-
dictions to represent the interests of utility consumers in 42 states and the District 
of Columbia. 

The adequacy, reliability, and cost of electric generation are all matters of para-
mount importance to electric consumers across the Nation. That is true whether 
those consumers live in states like Pennsylvania that have restructured their elec-
tric industries in order to try to bring about competition among generation sup-
pliers, or in states in which generation continues to be a part of the bundled service 
provided by vertically integrated monopoly utilities. In my opinion, the diversifica-
tion of generation resources is a critical, but often overlooked, element that affects 
the adequacy, reliability and cost of our Nation’s electric generation supply. 

It is also my opinion that market forces alone are not likely to bring about the 
diversification in generation resources that is needed to ensure that our future elec-
tricity needs are met in the most reliable and economic manner. Rather, I believe 
that state and federal policymakers can take steps to avoid excessive reliance on a 
particular fuel or type of power plant to meet our future energy needs. 

This issue has been illustrated most recently by the headlong rush in the electric 
industry to build power plants that are fired exclusively by natural gas. The rapid 
rise in natural gas demand for electric generation has had extremely harmful im-
pacts on both the price of natural gas and the price of electricity. In effect, this has 
been a double whammy for consumers across the Nation, particularly for those who 
rely on natural gas for home heating or industrial processes. Reliability of utility 
service has also been called into question in some areas, where demands for natural 
gas from electric generators during peak cold weather periods have clashed with the 
demands for more traditional natural gas seasonal usage. 
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While the impact of higher natural gas prices on gas heating customers has been 
painfully obvious, the impact of high natural gas prices on electricity costs is some-
what more subtle. In the PJM Interconnection, for example, in which most Pennsyl-
vania utilities participate, the wholesale spot price for all energy sold in any given 
hour is set at a single market clearing price. That market clearing price generally 
is determined by the cost of operating the most expensive power plant in that hour, 
which in turn, is largely determined by the cost of fuel at that unit. For many hours 
of the year, that fuel is increasingly expensive natural gas. The average locational 
marginal price of energy in the PJM market rose from $31.60 per megawatt hour 
in 2002 to $41.23 in 2003. According to the PJM State of the Market Report for 
2003, the impact of increased fuel costs on the average PJM energy price in that 
year was $12.63 per megawatt hour. In other words, were it not for the increased 
price of fuel experienced in 2003, the price of power on PJM would have been ap-
proximately $28.60 per megawatt hour. When this differential is multiplied by the 
literally hundreds of millions of megawatt hours traded on the PJM market over 
the course of a year, the impact of fuel price increases on wholesale electric prices 
can be seen to be enormous. 

It is in this light that one should consider the decision by the General Assembly 
and Governor of Pennsylvania in 2004 to make Pennsylvania the eighteenth state 
to enact legislation that established a diverse portfolio standard for all generation 
suppliers who serve the state’s retail electricity customers. Even though Pennsyl-
vania lies at the heart of PJM, which is generally recognized as the most successful 
regional wholesale market in the Nation, Pennsylvania (like its PJM neighbors, 
New Jersey and Maryland) has decided that it is necessary to establish mandatory, 
enforceable portfolio standards to produce a diversity of resources, including renew-
able resources, that the competitive wholesale generation market might not provide. 
Or at least might not provide in a timely manner. 

In my view, Pennsylvania was correct in establishing portfolio standards for fu-
ture generation. I believe that Pennsylvania consumers will benefit from the ‘‘hedge’’ 
that these standards will provide against volatile natural gas and other fossil fuel 
prices. The inclusion of non-polluting renewable resources in that portfolio also pro-
vides a hedge against the potential costs of future environmental regulations, in-
cluding regulations to address global climate change. If and when this Nation de-
cides to take steps to address global climate change, then I believe consumers in 
Pennsylvania and the PJM region will be well-served by the development of alter-
native resources that will have come about as a result of our states’ moving forward 
in this manner. 

Pennsylvania’s legislation, I should note, is actually called an ‘‘alternative energy’’ 
portfolio standard because, in addition to typical renewable resources such as wind 
and solar, the Pennsylvania legislation contains a second ‘‘tier’’ of resources such as 
waste coal and integrated combined coal gasification technology that attempt to use 
Pennsylvania’s indigenous resources and address Pennsylvania’s particular environ-
mental concerns. Importantly, the two tiers in the Pennsylvania portfolio standard 
must each be met independently, so that, for example, the requirements for min-
imum levels of Tier I renewable resources such as wind and solar cannot be met 
by overcompliance from Tier II resources such as waste coal. 

Given the progress of Pennsylvania and other states in moving forward in this 
area, one question before this Committee, of course, is whether a federal portfolio 
standard is either necessary or appropriate. The members of NASUCA have not 
taken a position on this issue as an organization. My own view, however, is that 
a federal portfolio standard should be enacted, as long as it does not block or hinder 
the ability of states like Pennsylvania to continue their own programs in a manner 
that best meets their own environmental and economic needs. For example, a fed-
eral portfolio standard might designate minimum levels for certain types of re-
sources that, for environmental, economic, or national security reasons, should be 
met on a national basis. But the federal portfolio standards should not preempt the 
ability of states like Pennsylvania to continue a second category or tier of resources 
that the state believes is important to address that state’s own economic and envi-
ronmental needs. Many states may not have the unsightly and environmentally 
harmful mountains of waste coal that mar the Pennsylvania landscape, and I would 
not suggest the inclusion of waste coal in a federal portfolio standard. But I do think 
that Pennsylvania and other states should remain free to address this issue and 
others like it through their own portfolio standards. 

Any federal portfolio standard should also be accompanied by a trading program 
that will produce a liquid market for resource credits among generation providers 
in different states. Such a market should help to minimize the costs of any portfolio 
requirements to consumers. This is because generation providers would be able to 
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achieve the lowest cost solutions to meeting the portfolio requirements over a broad-
er geographic and market area. 

I am not suggesting that portfolio standards are the only means for state and fed-
eral policymakers to support the diversification of future generation resources. Care-
fully tailored tax credits and increased research and development funding would un-
doubtedly assist the establishment of resources that are currently the farthest from 
commercial development. 

Finally, while it is not a topic of this particular hearing, I would like to take this 
opportunity to implore the members of this Committee and all members of Congress 
to reject any cuts in the federal Low Income Home Energy Assistance Program 
(LIHEAP) and instead to increase LIHEAP funding substantially in the coming 
year. The impact of high natural gas and other home heating fuel prices has been 
harmful to all consumers, but it has been devastating to low income consumers. The 
need for greater energy assistance is real and immediate. I urge that, whatever else 
Congress does with respect to energy legislation in the next several months, that 
you take steps to ensure that energy assistance programs for our neediest con-
sumers are adequately funded. 

Thank you for your attention to this testimony. I would be happy to answer any 
questions you may have.

Senator BINGAMAN. Thank you very much. 
The list I’ve been given here indicates Senator Domenici, of 

course, would be first in questions, when he returns, I’m second, 
Senator Salazar, and then Senator Alexander. So we’ll start 
through 5 minutes of questions for each of us and just go through 
this list until we run out of questions. 

Let me ask about one of the suggestions that I think Senator 
Domenici made in his opening statement there, and that was that 
we ought to consider expanding the RPS to include base load gen-
eration from nuclear power or from clean coal power, as I under-
stand it, from gasification technology. I know your position and the 
administration’s position is, Secretary Garman, that you’re opposed 
to any kind of renewable portfolio standard. Do you have any par-
ticular thoughts about what the impact would be of actually doing 
something at the Federal level on this much broader set of issues? 

Mr. GARMAN. No, sir, I don’t. While we, at this point, currently 
oppose a generation portfolio standard or a market intrusion of 
that kind, we would be happy to work with this committee, using 
the resources of the Energy Information Administration, to model 
particular impacts of what you might have in mind. But, at this 
point, I don’t have a good sense of that. Our past model, that I’m 
aware of, has been focused on renewable portfolio standards, and 
we have not modeled, to my knowledge, the impacts of variations 
on that theme. 

Senator BINGAMAN. It strikes me that the renewable portfolio 
standard was a device that was intended to take a set of tech-
nologies and abilities to generate power, which were fairly modest, 
as far as the overall mix that most utilities have for power genera-
tion, and expand that somewhat. That was the idea behind it. It 
seems to me, for the Federal Government to step in and say, 
‘‘Okay, we’re going to also have, in Federal law, provisions that try 
to influence the—what utilities nationwide do in this much broader 
area, to include other—coal gasification, nuclear’’—that seems to 
me to be a substantial expansion of Federal involvement that we 
haven’t seen advocated before. I haven’t. 

Mr. Morgan, did you have any thoughts on this? 
Mr. MORGAN. Yes, I do, Senator Bingaman. It strikes me that the 

idea of expanding the RPS to include base load technologies, like 
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nuclear and coal gasification, is really not a very good fit for this 
particular policy. I think there are some other policies that might 
be more appropriate for those technologies. 

The renewable resources that the RPSs—I guess, was originally 
conceived to address are—tend to be rather in small increments; 
whereas, the base load facilities are large, often a few hundred 
megawatts. And setting up a policy like this, you’d have a problem 
with very large chunks appearing, you know, at one time, and it—
I think it would make it much more complicated, administratively. 
And you’d have to set the bar much higher if you were going to 
have any impact at all. You’d have to have a larger percentage. 
And, as you do that, you wind up almost providing a Federal dic-
tate on how any electricity provider would have to develop a mix 
of resources. Granted, some of that would be tradable. But I think 
it—the intent of the RPS, at least as I understand it, is to help 
some technologies that are available and just need a little bit of a 
push to make them economically viable. And the idea of using an 
RPS to try to get a technology that is—really is more in need of 
a deployment phase, or something like that, just doesn’t seem to 
fit into those particular approach to me very well. 

I should qualify that I’m really giving you my own opinion. This 
isn’t something NARUC has taken a position on. But I would ex-
pect that a lot of utility regulators would have the same feeling, 
that if you go beyond, you know, the small percentages that we’re 
talking about here, that starts to sound like a rather large Federal 
dictate on how we should, you know, procure resources for elec-
tricity generation. 

Senator BINGAMAN. My time is up, Mr. Chairman. Thank you. 
The CHAIRMAN [presiding]. Thank you, Senator Bingaman. 
Now, Senator Bingaman, might I just tell you and the committee, 

I have to leave. I’ve been scheduled to be at the White House for 
a number of days, and I can’t get out of it. So, Senator Alexander’s 
going to be here. And in the event he would have to leave before 
you finish, we have an understanding that you could continue the 
meeting. 

Thank you all very much. And we will be familiarized with what 
you all are saying. We’re very interested, or we wouldn’t have 
called the meeting. Thank you for your time. 

Senator ALEXANDER [presiding]. Senator Salazar. 
Senator SALAZAR. Thank you, Senator Alexander and Senator 

Bingaman. Thank the members of the panel for your presentation 
today. 

Let me also just acknowledge Wayne Brunetti and your work in 
Colorado and your efforts on the implementation of Amendment 37. 
As you know, Amendment 37 is something that we are mutually 
supportive of in Colorado, and it does create an RPS in Colorado 
with 10 percent renewable energy required to basically be in place 
by the year 2015. And I appreciate the public comments of support 
that you have made, and look forward to seeing that program im-
plemented in the years ahead. 

I am a supporter of renewable energy, frankly, because I think 
it makes sense from an economic point of view, an environmental 
point of view, and it helps, at least to a small degree, lessen our 
over-dependence on foreign oil. 
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I would ask, Mr. Brunetti, for you to just comment to the panel 
on how it is that we are moving forward with the implementation 
of Amendment 37 in Colorado, and how your company, that deliv-
ers much of the power within our State, is moving forward to try 
to get to that 10 percent threshold. 

And then, while I’m asking—while you’re answering that ques-
tion, I would just ask a second question to Assistant Secretary 
Garman, so you can be answering it. I want to ask you why it is 
that what we have done in Colorado—has been done in many 
States, including Texas and New Mexico—isn’t really something 
that we ought to be doing at a national level. Every time that I 
have dealt with industry on natural resources and energy issues in 
my professional life, there’s always a sense that industry would 
rather be subjected to one set of regulatory standards, as opposed 
to 50 different sets of programs that we establish around our coun-
try. And so, it makes sense for us to develop something, from my 
point of view, that might be able to bring more coherence to what 
we’re doing all across the country, as opposed to leaving many of 
the RPS standards to be pushed by initiated measures, where we’re 
going to have 50 different sets of programs within each one of the 
50 States. 

So, Wayne, if you will answer my question first, and then per-
haps Secretary Garman. 

Mr. BRUNETTI. Thank you, Senator. 
For the committee’s information, Amendment 37 was a ballot ini-

tiative that was passed in November in Colorado that mandated a 
renewable standard. The legislature in Colorado, for the past al-
most 3 years now, has been dealing with a renewable portfolio 
standard which our company has supported. We’ve found ourselves 
in an awkward position of opposing Amendment 37, because it had 
some poorly drafted language. That’s the only reason. 

We have since, with the help of the environmental community, 
passed through committee some amendments to that Amendment 
37 which will make it, certainly, easier to implement, but doesn’t 
change the standard, itself, in Colorado. 

We have also announced, in Colorado, that we went out with an 
RFP for 500 megawatts. Because the production tax credit has a 
limitation by the end of this year, we were not able to secure 
enough resources to be in production by the end of the year. We’ve 
tailored that back. Hopefully—and I encourage Congress, please, to 
extend this over a longer period of time, because it takes time to 
site—get the developers in there, site these facilities; and, with a 
short window, it’s very difficult. But we will meet that standard 
there, as well as four other states that we serve that have renew-
able standards in it. 

Senator SALAZAR. Mr. Brunetti, is it, in your mind, being an ex-
pert in electrical generation, feasible to do what we’re doing in Col-
orado in other states across the country? 

Mr. BRUNETTI. Not the same kind of program, no. It would not 
work. One of the reasons I put that chart up is because you have 
to look at the resources available, by region. For instance, if we had 
a standard like that in the Southeast, I don’t—if I was running a 
utility in the Southeast, I wouldn’t know how to go about imple-
menting it, at all, unless you expand—broadly expand the defini-
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tion of what a renewable resource is. And that’s what I suggest by 
my written testimony. But you have to expand it, because they just 
don’t have the availability for wind, and even solar, if you look at 
the solar charts on it, it’s just not there. 

Where we serve—Colorado, the Dakotas, Minnesota, Texas, and 
New Mexico—there’s great resources available. So we can take ad-
vantage of that, but I don’t know how some of my colleagues could 
ever do that, without expanding the definition. 

I just want to make one comment. I think—let’s think about this 
from a business point of view. What problem are we trying to 
solve? And is it a security problem? Is it an environmental prob-
lem? Or, as was suggested, is it to help technologies develop? I 
would say—I would lean toward the first two, it’s—environmental 
and energy security is what the policy should concentrate on. 

Senator SALAZAR. Secretary Garman. 
Mr. GARMAN. Thank you, Senator Salazar. 
And my answer to that question largely follows on the heels of 

what my colleague here said. As this map illustrates, the distribu-
tion of renewable resources across the country is very uneven. And 
a single ‘‘one size fits all’’ federally-mandated standard would tend 
to create winners and losers, if you will, or wealth transfers. There 
are ways you can try to design a national standard to diminish 
those impacts; but, in general, the winners would be the regions 
that have ample renewable energy resources, and the losers would 
be those regions without. And, inevitably, you’d have some kind of 
trading mechanism where funds would flow from those that have—
or from those that don’t to those who have. It’s the short answer. 

Senator SALAZAR. If I may—I know my time is up, but just to 
push you a little bit on that question—the reality of it is that, in 
the same way that Amendment 37 has happened and the same way 
that we have an RPS in Texas and in many of these other States, 
inevitably, I think what we’re going to see across this country is 
going to be the phenomenon where groups are going to get to-
gether, they’re going to put these measures on the ballot, they’re 
going to push legislatures to move them forward. So you’re going 
to have programs that are like Amendment 37 in most of our 
States around the country, but each one of them is going to be dif-
ferent. 

Could we craft something that would be a Federal RPS that 
would provide the kind of flexibility within it that would recognize 
the diversity of renewable sources from region to region or from 
State to State? 

Put it this way, if I were in Wayne Brunetti’s shoes, and I was 
the CEO of his company, and I knew that I had to comply with one 
RPS out of Colorado and another one out of Texas and another one 
out of any of the other States that he works in, it would cause me 
some difficulty, I think, in terms of managing my compliance with 
these multiple RPS standards. 

Mr. GARMAN. That would be true, but retail electricity sales are 
largely regulated at the State level today, so he’s already having 
to deal with a multiplicity of State regulators. So I don’t know that 
this gains him a whole lot. But I would let him answer that on his 
own. 

Senator SALAZAR. Thank you. 
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Senator ALEXANDER. Thank you, Senator. 
I guess it’s my turn to ask questions, and then we’ll go to Sen-

ator Bingaman. 
Excuse me for missing the first part of your testimony. And I 

want to ask a couple of questions about wind. And, if you’ll excuse 
me, I’m going to jump ahead a little bit. 

Mr. Bowers, who will testify next, has a map that’s over there, 
about wind generation potential in the United States. And, in his 
testimony, he says that in the Southeastern United States they 
lack wind—sufficient wind speeds to support commercially viable 
wind generation, except for isolated mountain ridgetops, as shown 
in figure 3. 

Now, those isolated mountain ridgetops, as shown in figure 3, in-
clude a general area that we might call the Great Smoky Moun-
tains National Park and the Cherokee National Forest, which is 
the most visited national park in the United States, by a factor of 
three. Ten million people a year come there, as opposed to three 
million in Yellowstone. 

And I was trying to get a picture in my mind of what the Smok-
ies and the foothills would look like with these wind turbines 
spread all around. Has anyone given any thought to what a renew-
able fuel standard that gave incentives, along with tax credits, to 
wind farms is likely to do to the American landscape? And has any-
one thought about whether Congress should consider putting off 
limits certain parts of our landscape so that we could actually see 
the mountains? Most people from Ohio who drive down to the 
Smokies don’t drive down there to see windmills or water slides or 
even cell towers. They drive down to see the Great Smokies. And 
if I’m not mistaken, these wind turbines are taller than football 
fields and can be seen for miles away. 

So I’ll get to ask Mr. Bowers about that; I’m just wondering if, 
in the discussion of renewable fuel standards, there might be the 
unintended consequence of having Americans wake up 10 years 
from now and find thousands of these football-field-tall wind tur-
bines in their backyards and front yards and in front of their 
mountains, and whether anyone is thinking about that or trying to 
put that in some perspective. 

Mr. Brunetti, do you have any thoughts about that? 
Mr. BRUNETTI. I sure do, because, if you look at this map, the 

best wind in the United States is on the Continental Divide, which 
goes through Colorado and up the whole West. And it just comes 
down to the very practical, Senator, that you could never permit it. 
I mean, we could never permit it. We have seen citizens groups—
in Wisconsin, there’s a group that’s called COW. It stands for Citi-
zens Opposed to Wind, for visual reasons. There has been a Citi-
zens Opposed to Wind in Kansas; and, as you probably know, in 
the Northeast, a coastal siting of wind generators offshore have 
raised some protests. 

So it comes down to some practical—any resource has its own 
unique set of problems. And siting usually takes care of it. I think, 
from a practical standpoint, we know that we could never try to 
permit something on the Continental Divide. 

Senator ALEXANDER. Yeah. Before my time is up, if I could give 
a—I’ve got a picture there, just to—I think one of the things, as 
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we think about renewable resources—and then I’ll go to Senator 
Bingaman—is to be realistic. And I’ve tried to equate, for example, 
what one gas rig produces with how many wind turbines it would 
take to equal it. And I believe I’m correct that one gas rig offshore, 
which could be so far out that no one could see it, might produce 
enough energy for 500 megawatts, more or less. And, if I’m right, 
that—if each wind turbine is one megawatt, or a little more, that 
would be about 450 or so wind turbines. That’s 46 square miles of 
wind turbines. Or, if you wanted to compare it to a single gas plant 
or a nuclear power plant, 1,000 or 1,100 megawatt plant, then 
that’s a 1,000 or 800 or 900 wind turbines. And that’s 100 square 
miles of these, which can be seen for 5, 6, 7, 8, 10 miles away. 

We are having a very emotional debate in the U.S. Senate, or 
will have, about whether we should drill for oil in a 3 square mile 
area of the Alaska—of ANWR, in Alaska. And there is great testi-
mony about how that scars that landscape, in an area where very 
few people will ever see it; yet we’re just blithely going on, it seems 
to me, imposing Federal requirements that might have the unin-
tended consequence of—and many State requirements—of pro-
ducing thousands and thousands and thousands of—literally 
square miles of wind turbines, which produce, in the end, relatively 
little energy. 

I’d like to come back to that in my question, because my time is 
up, but my objective is to try to make sure we introduce some real-
ism into the debate about energy and to make certain that, if we’re 
talking about mandated green requirements, that we understand—
we’re not—may not be talking about just more fields of corn; we 
might be talking about something that’s going to be permanently 
on the landscape. 

Senator Bingaman. 
Senator BINGAMAN. Mr. Chairman, I didn’t have any additional 

questions for this panel. 
Senator ALEXANDER. Senator Salazar. 
Senator SALAZAR. Yes. This is just for any member of the panel 

who would wish to comment on this. But, as we talked about these 
renewable energy sources and the different kinds of renewable en-
ergy that are out there—solar, wind, biomass—do a couple of you 
want to take a stab at giving, to me and to the members of the 
panel, which ones of those are the most promising to pursue? 

I think the administration should go first. 
Mr. GARMAN. Yes, sir. And, as you know, your State is home to 

the National Renewable Energy Laboratory, where many of these 
technologies are under development, we’re quite excited about the 
potential of a number of them. 

Wind has tremendous potential. And one of the things we’re look-
ing at to ameliorate the concerns of Senator Alexander and others 
who are concerned about the aesthetic impact of wind turbines on 
hilltops, is to develop new wind turbine designs—and this work is 
underway at the National Renewable Energy Lab—to allow wind 
turbines to be placed in areas of the country with lower wind 
speeds. And this is a long-term effort. We’ll still have aesthetic 
issues, because these turbines will be even larger than the turbines 
we have today. But if they can be placed in a less sensitive spot, 
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where aesthetics are less of a concern, then wind has tremendous 
potential. 

We also think that wind has tremendous potential offshore, per-
haps even in some areas of the country out of sight of the shore-
line, so that the electricity can be generated, but without the visual 
impact. And we think that has tremendous potential, particularly 
in the Northeastern United States, where electricity prices are 
quite high and there is a tremendous wind resource offshore, much 
of it in shallow water, where we can place wind turbines and send 
that power to shore. 

And, similarly, I’m bullish on the long-term prospects of solar. If 
we are successful in our target of developing 6 cent/kWh electricity 
by 2020, which is what we’re working on at that lab in Golden, Col-
orado—if we’re successful, then I don’t know that we’ll have to 
have a lot of discussions about renewable portfolio standards or 
other mandates to force people into a behavior; I think people will 
be choosing renewable energy because it’s the cheapest source 
available to them by that time. 

So, those are our hopes. That’s what we’re bullish on. That’s 
what our R&D program is targeted for. And we’re grateful for the 
support that we’ve received for that program from this committee, 
and the Congress, as a whole. 

Senator SALAZAR. Where are you with respect to ethanol and bio-
mass energy? 

Mr. GARMAN. Ethanol, again, has potential if we start to think 
beyond the ethanol that we derive from corn. We generate about, 
I believe, 3.4 billion gallons of ethanol a year from corn, but we use 
135 billion gallons of gasoline. We can’t offset a lot of petroleum 
with ethanol from corn. However, if we are successful in bringing 
down the cost of ethanol derived from cellulosic materials and 
other waste products, such as corn stover, rice straw, wheat straw, 
other things that would normally be left in the field or thrown 
away, even some forms of municipal solid waste, if we’re successful 
in doing that—and that work is also underway at the National Re-
newable Energy Lab—then we could make a sizable dent—say, 40, 
50 billion gallons a year—in our gasoline use. 

Senator SALAZAR. I would ask your continued support of NREL 
in Colorado, because I do think it is one of the facilities that has 
great promise for showing us a future that we need to find. 

My time is not quite yet up, but does anybody have any other 
thoughts, in terms of what that portfolio of renewable energy 
sources should be, in terms of the possibility of any of the different 
components that David Garman spoke about? 

Mr. BRUNETTI. Senator, from a practical standpoint, we have to, 
once again, look at what surrounds you and what’s available to 
you. And, from our perspective, wind is—in those States that we 
serve, is the number one source. And one of the issues with wind 
is that, where the wind blows, there’s no load, so transmission is 
an incredible—an important issue. That was part of the energy bill, 
dealing with the transmission issue. I encourage you to keep that 
in the energy bill, viability—building more transmission—encour-
aging more transmission. 

But besides wind in our portfolio, conservation is a big part of 
our program approach to dealing with environment—particular en-

VerDate 0ct 09 2002 15:51 May 23, 2005 Jkt 021241 PO 10927 Frm 00036 Fmt 6633 Sfmt 6602 H:\DOCS\21241.TXT SENERGY2 PsN: PAULM



33

vironmental issues. And load control is also a very important part 
of our particular portfolio, particularly in Minnesota, growing in 
Colorado, not so much in the southern—the states that we serve. 

We’ve tried some other programmed approaches. They’re not at 
the economic point now. We work—I had my whole team down to 
NREL about 2 months ago, looking at some different program ap-
proaches. I also encourage Congress to keep supporting NREL, be-
cause it’s a terrific lab. 

Senator SALAZAR. Thank you. 
Senator ALEXANDER. Thank you, Senator Salazar. 
I have a series of questions that Senator Domenici wanted to be 

answered, and I’m going to ask the staff to submit those to you and 
ask you, if you would like to comment on them, to please do, be-
cause it’ll be a full part of our record, and we’ll play close attention 
to it. 

I’m going to ask just a couple of those questions of any of the wit-
nesses, and then we’ll wrap up this panel and go on to the next. 

First question is, If there were a national power generation di-
versity standard, should credits offered under a State program also 
count toward fulfillment of any Federal obligations? Any comment? 

Mr. Brunetti. 
Mr. BRUNETTI. The answer is yes. I mean, you have to preserve 

what the States have done. A lot of States have moved forward 
with their programs, and I think it’s very important that you don’t 
destroy what the states have done. 

Senator ALEXANDER. Mr. Popowsky. 
Mr. POPOWSKY. Yes, I would agree. In Pennsylvania, as I said, 

we have moved forward with a standard. I think some of the things 
that are included in our renewable portfolio standard may not be 
particularly relevant to the rest of the Nation, things like coal 
waste that we have. But what our utilities and other generation 
suppliers do in Pennsylvania, I think they should be given credit 
for, on a national basis, as well. 

Senator ALEXANDER. Well, if a multi-tiered approach like the 
Pennsylvania model were to be used in a national power diversity 
standard, what kinds of resources ought to be included? And should 
there be different levels of credit for different classes of resources? 

Mr. POPOWSKY. One of the things—just speaking for Pennsyl-
vania, one of the things that we’ve found is that, we do have some 
unique environmental problems in Pennsylvania. We have these 
giant mounds of coal waste that we have to get rid of. And it’s real-
ly hard for me to see that that would be included in a national 
standard. I think that there are certain resources that I believe, for 
national security, for environmental, for economic reasons, you 
probably would want to include in a national standard; and others, 
I would think that individual States may be able to pursue sepa-
rately through their own separate tier. 

Mr. MORGAN. Senator, if I could, I’d like to just add my voice, 
saying, absolutely, the Federal standard should essentially overlap 
with any State requirements that are there already that one re-
source could fulfill both at the same time; otherwise, it’s seems like 
the cost would certainly be out of hand. And I think most people 
here would agree that that would really be untenable. 
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In the District of Columbia, we’re actually the newest district to 
have an RPS. It was just passed at the end of last year, after Penn-
sylvania’s. And if there were a Federal standard, I think it would 
probably wind up, sort of, trumping what we’ve done already, and 
I wouldn’t have any problem with that, you know, with basically 
meeting the Federal standard at the same time. I think that would 
be the efficient way to do it. 

Senator ALEXANDER. And on that, as a follow-up, if there were 
a national power generation diversity standard with requirements 
of up to 10 percent diverse resources, how important would tax 
credits still be to a project’s ability to be financed? Any comment 
on the importance of tax credits? 

Mr. Brunetti. 
Mr. BRUNETTI. Once again, I think this is a consumer issue 

that—development of particular types of renewable energy—with-
out the tax credit, the price tag to consumers would be unbearable, 
and particularly with, as has been mentioned, the run-up in nat-
ural gas prices. I mean, consumers are really hurting from that 
today. So it’s really important that we—we can now price point, for 
instance, wind to match natural gas. And it competes very well 
with natural gas—with the tax credit; without it, the consumers 
would pay a price tag that I think—the question is, What’s the tol-
erance level for consumers? And particularly with this run-up in 
natural gas, I think we’ve reached the complaint point, from a 
CEO’s point of view, that’s becoming intolerable. 

Senator ALEXANDER. Anyone else? 
Well, I want to thank each of you for coming and for making 

your contribution. And we’ll submit the questions to you and look 
forward to your responses. 

We’ll now invite the second panel to come forward. 
Senator ALEXANDER. Thank you for being here. I’m going to in-

troduce each of you now, and then ask you just to proceed with 
your testimony. If you could summarize your remarks in about 5 
minutes, and Senator Salazar and I will ask questions. As other 
Senators come in and out, we would give them a chance to do the 
same. Senator Salazar, I’ll let you have the first questions, when 
we get to that. 

Don Furman is here, senior vice president, regulation and exter-
nal affairs, PacifiCorp, Portland, Oregon. Welcome. Thank you very 
much. Kerry Bowers, who’s manager of customer technologies, re-
search and environmental policy department for Southern Com-
pany, in Birmingham. I already used your map. I hope you’ll—you 
don’t mind my doing that. Alan Nogee is director of Clean Energy 
Program, Union of Concerned Scientists, in Cambridge, Massachu-
setts. Welcome. And Brian O’Shaughnessy, president and CEO of 
Revere Copper Products, Rome, New York, on behalf of the Na-
tional Association of Manufacturers. 

Why don’t we just start with you, Mr. Furman, and then we’ll 
go right down the row. 

Thank you. 
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STATEMENT OF DONALD N. FURMAN, SENIOR VICE PRESI-
DENT, REGULATION AND EXTERNAL AFFAIRS, PACIFICORP, 
PORTLAND, OR 
Mr. FURMAN. Thank you for the opportunity to appear before you 

today. 
As you said, I’m Don Furman. I’m senior vice president of regula-

tion and external affairs at PacifiCorp, which is a company with 
1.6 million electric customers in six Western States. We mainly 
rely on coal—a combination of coal and hydropower to serve our 
customers. And, as a result, we have some of the lowest rates in 
the Nation. 

The purpose of my testimony is to urge the Congress to enact na-
tional renewable portfolio standard legislation. PacifiCorp believes 
a well crafted national RPS will spur the development of renewable 
electric generation resources nationally, over both the short and 
the long term, in a manner that is most cost effective to electric 
consumers. 

Specifically, PacifiCorp supports an RPS that sets reasonably 
ambitious targets for the next 15 years, maximizes the efficiency 
for power suppliers by permitting the trading of renewable energy 
credits, and caps costs to suppliers and consumers. 

Although renewable generation outside of hydro is but a small 
part of our current resource mix, we believe that renewable energy, 
with the appropriate government incentives, can and should play 
a greater role in each utility’s generation portfolio. 

PacifiCorp believes a national RPS offers a sensible route to port-
folio diversification that is low cost and low risk to consumers. And 
we base this conclusion on several considerations. 

The first one is, portfolio diversification is in the national inter-
est. Emphasis on ‘‘national.’’ With so much of the upward pressure 
on natural gas demand coming from electric generation, it is impor-
tant for the electric sector, and the economy in general, to reverse 
this trend. Renewable energy can make a substantial contribution 
to generation diversity. Reducing the demand on gas will also re-
duce the upward pressure on prices. An RPS could help reduce nat-
ural gas costs by billions of dollars. 

Second, a national RPS is needed to address the policy patch-
work emerging across the States. And this is a problem that we, 
in particular, have with six different States regulating us. While 
state RPS laws contribute to the worthy goal of driving resource 
portfolio diversification, a State-by-State approach will never 
achieve the real efficiencies offered by a flexible national policy, 
and could be extremely troublesome to utilities that operate in 
more than one State. Federal and State policy can achieve an ap-
propriate balance of consistency and flexibility by establishing a 
national standard and giving States the ability to set policies ex-
ceeding the national standard, but without limiting how their 
power supplies meet the Federal standard. 

Third consideration is the policy—is, the current policy of stimu-
lating renewable generation development through tax incentives is 
unpredictable and not sustainable. And, for us, it’s simply not 
working. The lack of certainty around the availability of the renew-
able production tax credit has hampered utilities seeking to acquire 
renewable resources. There is no question that, over the short term 
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at least, the renewable PTC is vital to making many renewable 
projects economically viable; but the inability of developers and 
producers and, for that matter, the utilities who are relying on de-
velopers and producers, to know, with confidence, when the credit 
will be available, if it is available at all, has stalled renewable en-
ergy development. Enacting a national RPS that establishes long-
term portfolio diversification objectives will give developers and 
utilities a longer timeframe to plan, site, procure, develop, and op-
erate renewable generation. 

Fourth, and last, an RPS would deliver a range of benefits to 
consumers and the environment, establishing a national system of 
tradable renewable energy credits, would maximize cost efficiency. 
It would essentially be a market response, as opposed to just a sim-
ple subsidy, which is what the tax incentive does. 

A cap on compliance costs may also be built into the national pol-
icy to ensure minimal effect on consumers. Overall consumer costs 
could actually decline due to the reduction of natural gas prices, as 
Dr. Wiser pointed out in the last panel, resulting from greater de-
velopment of renewable generation. 

Furthermore, by adding a significant amount of new renewable 
energy generating capacity, utilities will be able to reduce the risk 
of compliance with any future limits on carbon dioxide emissions. 
This is an issue particularly important to my company, because we 
are so reliant on coal, at the current time. 

Mr. Chairman, PacifiCorp recognizes the interest in expanding 
the portfolio standard approach beyond renewable energy to in-
clude other technologies, such as clean coal and nuclear power. It 
is important to spur the development of a diverse base of tech-
nologies and fuel sources. PacifiCorp, for example, is exploring the 
addition of an Integrated Gasification Combined Cycle, IGCC, coal 
plant to our resource mix. We’re very excited about the potential, 
both in terms of the technology, but also in terms of the developing 
commercial arrangements that we think are possible with this sort 
of technology. 

Expanding a national portfolio diversification policy beyond re-
newables, though, should be approached carefully for some of the 
reasons that were mentioned in response to questions in the earlier 
panel. The inclusion of these large-scale, longer-term technologies 
should not come at the expense of maintaining incentives for re-
newable energy development. And, I guess, to summarize that 
point, it is that we ought to be doing both things; we ought not nec-
essarily be linking them into the same exact tool that we use, 
which is a portfolio standard. 

In summary, PacifiCorp believes that renewable development 
will best be achieved through a combination of tax incentives and 
resource portfolio targets over the short term. For the long term, 
PacifiCorp supports establishment of a reasonable set of national 
standards that increases the share of renewable generation in all 
power supply portfolios. 

Mr. Chairman, that concludes my prepared presentation. I’d be 
happy to respond to questions. 

Thank you. 
[The prepared statement of Mr. Furman follows:]
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PREPARED STATEMENT OF DONALD N. FURMAN, SENIOR VICE PRESIDENT, 
REGULATION AND EXTERNAL AFFAIRS, PACIFICORP, PORTLAND, OR 

Mr. Chairman and members of the Committee, thank you for the opportunity to 
appear before you today. My name is Donald N. Furman. I am Senior Vice President 
of Regulation and External Affairs for PacifiCorp, a company with 1.6 million retail 
electric customers in six western states. 

The purpose of my testimony is to urge the Congress to enact national renewable 
portfolio standard (RPS) legislation. PacifiCorp believes a well-crafted national RPS 
will spur the development of renewable electric generation resources nationally over 
both the short-and the long-term in a manner that is most cost-effective to electric 
consumers. Specifically, PacifiCorp supports a RPS that sets reasonably ambitious 
targets for the next 15 years, maximizes efficiency for power suppliers by permitting 
the trading of renewable energy credits, and caps costs to suppliers and customers. 

Today, a large portion of PacifiCorp’s power supply portfolio is comprised of base-
line coal generation. We also own and operate natural gas, hydroelectric, and a 
small set of wind and geothermal generating facilities, and we purchase power from 
other utilities, independent power producers, PURPA qualifying facilities and mar-
keters. PacifiCorp’s Integrated Resource Plan (IRP) projects substantial increases in 
demand for electricity from our customers and calls for the addition of thermal (both 
gas and coal) generating capacity, increased demand-side management and con-
servation programs and the procurement of 1,400 megawatts of renewable gener-
ating capacity (primarily wind) over the next ten years. 

The selection of such a substantial amount of renewable energy in our IRP anal-
ysis documents that renewables—with the appropriate government incentives—can 
and should play a greater role in utilities’ generation supply portfolio. PacifiCorp be-
lieves a national RPS offers a sensible route to portfolio diversification that is low-
cost and low-risk to consumers. We base this conclusion on several considerations: 

1. Portfolio diversification is in the national interest. This Committee has taken 
an in-depth look at the supply and demand challenges facing natural gas in the 
United States. With so much of the upward pressure on natural gas demand coming 
from electric generation, it is important for the electric sector and the economy in 
general to reverse this trend. According to the National Petroleum Council, North 
American natural gas production will satisfy only 75% of domestic demand by 2025. 
The greatest increase in the demand for natural gas is attributable to the electric 
generation sector. If we don’t act to enhance the diversity of our electric generation 
fuel mix, we will be forced to substantially increase gas imports. Unlike most ther-
mal and nuclear plants, renewable energy facilities, especially wind generation, may 
be constructed and placed in service relatively quickly—making an immediate con-
tribution to generation diversity. 

Reducing the demand for gas will also reduce the upward pressure on prices. A 
recently released paper prepared by the Lawrence Berkeley National Laboratory en-
titled: ‘‘Reducing National Gas Prices through Increased Deployment of Renewable 
Energy and Energy Efficiency’’, analyzed fifteen studies examining the impact of a 
national RPS on gas prices. These studies all concluded that a RPS will reduce nat-
ural gas costs by billions—nine of the fifteen studies predict savings in the $10-$40 
billion range by 2020. The Energy Information Administration has on several occa-
sions examined the impact of federal RPS proposals and concluded that the small 
increase in electricity costs would be offset by the reductions in gas prices. 

2. A policy patchwork is emerging across the states. Eighteen states and the Dis-
trict of Columbia have adopted renewable portfolio standards. Several others have 
a RPS under active consideration. While these laws contribute to the worthy goal 
of driving resource portfolio diversification, these state-by-state approaches will 
never achieve the real efficiencies offered by a flexible national policy and could be 
extremely troublesome to utilities that operate in more than one state. For example, 
some states make certain technologies eligible for their RPS policy that others do 
not. Some count only renewable energy that is generated inside their state bound-
aries even though so much electricity is bought and sold in interstate markets. 
Some states may allow credit trading while others may restrict it or prohibit it alto-
gether. For multi-state utilities, a series of inconsistent requirements and regulatory 
frameworks will make planning, building and acquiring generating capacity on a 
multi-state basis confusing and contradictory. Federal and state policy can achieve 
an appropriate balance of consistency and flexibility by establishing a national 
standard and giving states the ability to set policies exceeding the national standard 
but without limiting how their power suppliers meet the federal standard. 

3. The current policy of stimulating renewable generation development through tax 
incentives is unpredictable and not sustainable. PacifiCorp has issued procurement 
solicitations for renewable resources to meet our IRP targets over the next several 
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years. But the lack of certainty around the availability of the renewable production 
tax credit has hampered our ability to meet these targets. There is no question that 
over the short term, at least, the renewable PTC is vital to making many renewable 
projects economically viable. But the inability of developers and purchasers to know 
with confidence when the credit will be available—if it is available at all—has 
stalled renewable energy development, created supply scarcity for turbines, towers, 
related equipment, and skilled labor, and ultimately raised development costs. 

Consequently, PacifiCorp strongly encourages the Congress to adopt a two-track 
approach to promoting development of renewable energy. Enacting a national RPS 
that establishes long-term portfolio diversification objectives will give developers 
and utilities a longer time frame to plan, site, procure, develop, and operate renew-
able generation. In the near term, extension of the renewable energy production tax 
credit is essential to the continued development of renewable generation resources, 
however, until meaningful RPS targets kick in. 

4. A market-driven RPS policy would deliver a range of benefits to consumers and 
the environment. Establishing a national system of tradable renewable energy cred-
its would maximize cost-efficiency. A cap on compliance costs may also be built into 
the national policy to ensure minimal effect on consumers. Overall consumer costs 
could actually decline due to the reduction of natural gas prices resulting from 
greater deployment of renewable generation. 

By adding a significant amount of new renewable energy generating capacity, util-
ities will be able to reduce the risk of compliance with any future limits on carbon 
dioxide emissions. For utilities with growing customer demand, this risk-reduction 
element is a particularly important. 

Mr. Chairman, PacifiCorp recognizes the interest in expanding the portfolio 
standard approach beyond renewable energy to include other technologies, such as 
clean coal and nuclear power. It is important to spur the development of a diverse 
base of technologies and fuel sources. PacifiCorp, for instance, is exploring the addi-
tion of an Integrated Gasification Combined Cycle (IGCC) coal plant to our resource 
mix. 

Expanding a national portfolio diversification policy beyond renewables should be 
approached carefully. Including the significantly larger (in terms of both generating 
capacity and actual output) size of coal and nuclear facilities would warrant a recon-
sideration of the targets and timeframes of the RPS proposals that have been intro-
duced in previous sessions. And the inclusion of these large-scale, longer-term tech-
nologies should not come at the expense of maintaining incentives for renewable en-
ergy development. If Congress desires to expand a portfolio standard requirement 
to include technologies beyond non-hydro renewable energy, it may be wise to estab-
lish separate tiers for renewable and non-renewable sources. 

In summary, PacifiCorp believes renewable generation resources are moving clos-
er to economic viability such that they will become a growing part of many utilities’ 
resource portfolios over the next two decades. Renewable energy development will 
best be achieved through a combination of tax incentives and resource portfolio tar-
gets over the short term. For the long term, PacifiCorp supports establishment of 
reasonable, economically viable standards that increase the share of renewable gen-
eration in all power supply portfolios. 

Mr. Chairman, this concludes my prepared presentation. I am happy to respond 
to any questions you and members of the Committee may have.

Senator ALEXANDER. Thank you, Mr. Furman. 
Mr. Bowers. 

STATEMENT OF KERRY H. BOWERS, TECHNOLOGY MANAGER, 
SOUTHERN COMPANY, BIRMINGHAM, AL 

Mr. BOWERS. Well, good afternoon, Senator Alexander and Sen-
ator Salazar. 

My name is Kerry Bowers, and I am a technology manager for 
Southern Company. I am responsible for evaluating emerging tech-
nologies related to the generation, delivery, and end use of electric 
energy. It’s my pleasure to present our views on renewable energy 
to you this afternoon. 

Southern Company operates over 39,000 megawatts of electric 
generation using a diverse fuel portfolio that includes coal, nuclear, 
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natural gas, and hydro. We provide low-cost electric energy to over 
ten million people in the Southeastern United States. 

We support the development and use of cost effective renewable 
energy resources. The Southeast lacks sufficient resources from 
which to cost-effectively generate the amount of energy that a re-
newable mandate would require. Therefore, Southern Company 
does not support a mandatory renewable portfolio standard. 

I will address the major options for utility-scale renewable power 
generation—hydroelectric, solar, wind, and biomass—and comment 
on the ability to use these resources cost effectively in the South-
east. 

Southern Company obtains about 4 percent of our annual energy 
output from the 2,400 megawatts of existing hydro capacity. This 
renewable resource continues to serve an important role in our gen-
erating mix, providing a low-cost means of energy storage that 
helps us meet peak demands on our system. 

Solar energy is less available in the Southeast. This chart that’s 
provided shows solar energy reaching the Earth’s surface is highest 
in the Southwest, as indicated by the dark red colors. Solar energy 
in the Southeast is represented by the lighter greens and yellows, 
and is about one-half that amount observed in the Southwest. We 
have tested solar technologies in the Southeast, and we’ve con-
cluded that solar generation will be prohibitively expensive in our 
region, and is not practical as a utility-scale power generation. 

We have also evaluated wind resources. The second chart—it’s 
already been referred to today—shows how wind resources vary 
across the country from class one to class seven, with class four or 
higher being required for cost-effective wind generation. The purple 
color shows that, except for the few isolated mountain ridgetops, 
the Southeast lacks sufficient wind speeds to support commercially 
viable wind generation. Consequently, our assessment is that wind 
energy is not commercially viable in the Southeast, and could not 
support a mandated renewables portfolio at any significant level. 

Biomass resources are available in the Southeast. We have been 
evaluating the co-firing of forestry wood wastes and agricultural 
crops in our existing coal-fired generating plants, and we have 
proven that biomass can be successfully co-fired with coal. How-
ever, our testing concludes that co-firing will be limited to about 5 
percent of the energy input to a coal-fired plant. Moreover, the ash 
residue left from combusting biomass will have a negative impact 
on the technologies being used to reduce nitrogen-oxide emissions 
from coal plants; thereby, offsetting a major environmental benefit. 
Thus, we do not plan widespread use of biomass co-firing tech-
nology in Southern’s fleet of generating plants. 

However, there is an alternative approach to using biomass for 
power generation. It may be possible to apply gasification tech-
nology to biomass to form a synthetic fuel gas. Southern Company 
has extensive experience with coal gasification, having worked with 
the U.S. Department of Energy for over 10 years to develop this 
technology. We’ve recently initiated R&D efforts in our company to 
apply our knowledge of gasification to biomass. This R&D program 
is in its initial stages and will require several years of technology 
development to prove commercial viability. Pressurized biomass 
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gasification has the potential to be a cost-effective utility-scale re-
newable option in the Southeast, and we are pursuing it. 

In summary, Southern Company has a long history of utilization 
of renewable energy. Not every renewable technology will be well 
suited to every region of the country. Hydro is available in the 
Southeast, and we use it. Solar and wind are not commercially via-
ble renewable technologies for the Southeast. Some biomass is pos-
sible, but continued research and development will be needed to es-
timate its long-term potential. 

We are concerned about a ‘‘one size fits all’’ mandate that would 
require us to use more costly renewable resources or to pay pen-
alties so that renewable technologies can be built elsewhere; there-
by, increasing costs to our customers. 

We continue to seek cost-effective additions to our generation 
portfolio based on technology maturity, technical performance, and 
economic viability. We will continue to work to facilitate generation 
technology options, including coal, nuclear, natural gas, and renew-
able energy options that ensures a reliable, affordable, and environ-
mentally sound supply of energy to meet the growing demands for 
electric power in our region. 

Thank you for the opportunity comment, and I’ll be happy to ad-
dress any questions you have. 

[The prepared statement of Mr. Bowers follows:]

PREPARED STATEMENT OF KERRY W. BOWERS, TECHNOLOGY MANAGER,
SOUTHERN COMPANY, BIRMINGHAM, AL 

RENEWABLE ENERGY OPTIONS FOR THE SOUTHEASTERN UNITED STATES 

INTRODUCTION 

My name is Kerry Bowers and I am a Technology Manager for Southern Company 
responsible for the assessment of emerging technologies in generation, transmission, 
distribution and end-use of electric energy. I am a Chemical Engineer by training 
and I have over 25 years of experience in the energy industry in technology assess-
ment and evaluation. I am testifying today concerning Southern Company’s experi-
ence with and outlook for renewable energy options in the Southeastern United 
States. 

Southern Company supports the use of cost-effective renewable energy. Southern 
Company operates over 39,000 MW of electric generating capacity—including more 
than 8,000 MW of non-emitting hydro and nuclear capacity—to provide low-cost 
electric energy to over 10 million people in the Southeast. We continually assess re-
newable generation technologies available to augment our generation portfolio. I will 
address the major options for utility-scale renewable power generation—hydro-
electric, solar, wind, and biomass—and provides comments on the ability to use 
these resources in the Southeast. 

HYDROELECTRIC GENERATION 

Southern Company has operated hydroelectric plants for over 70 years. We have 
2,400 MW of hydro which supplies about 4% of our annual energy output. Hydro 
continues to serve an important role in our generating mix, providing a low-cost 
means of energy storage that helps us meet peak demands on our system. We have 
identified up to 125 MW of incremental renewable hydroelectric generation that 
could be obtained from enhancing existing hydro facilities with advanced tech-
nologies. 

SOLAR GENERATION 

The amount of solar energy reaching the earth’s surface in the Southeast is ap-
proximately one-half that observed in the southwestern U.S. due to variable cloud 
cover and humidity levels in the South that diffuse solar energy and reduce its in-
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* All figures have been retained in committee files. 

tensity. Figure 1* below indicates where solar insolation levels are highest in the 
United States. 

This reduced insolation level—compared to more favorable Southwest locations, 
clearly reduces the amount of usable electricity that can be generated from solar 
technologies in the Southeast. Moreover, there is obviously no solar generation pos-
sible at night which accounts for over one-half of the year. In addition, early morn-
ing and late evening solar intensities are reduced, although tracking systems at-
tempt to compensate. Southern Company has evaluated numerous solar options over 
the past 20 years, including operation of thermal solar collectors, Solar Dish/Stirling 
technology, and photovoltaic arrays of the types shown in Figure 2. 

These technology evaluations were performed at the Georgia Power operated 
Shenandoah Solar Center. In addition, Georgia Power, Georgia Institute of Tech-
nology and the U.S. Department of Energy installed a 340 kW photovoltaic roof-top 
generating system on the roof of the Georgia Tech Natatorium used as the Swim-
ming Venue for the 1996 Summer Olympic Games in Atlanta. Southern Company 
has monitored the energy production from this facility—which at the time it was 
completed was the largest roof-top solar PV array in the world. The data derived 
from these technology evaluations, coupled with the moderate amounts of solar inso-
lation in the Southeast along with concerns over intermittency have lead us to con-
clude that solar energy will be expensive in our region and not practical as a utility-
scale power generation option. 

WIND GENERATION 

Wind generation technology continues to evolve and Southern Company is evalu-
ating installations by other utilities closely. Wind resource evaluations performed by 
the NREL and others conclude that the Southeastern U.S. lacks sufficient wind 
speeds to support commercially viable wind generation except for isolated mountain 
ridge tops, as shown in Figure 3. 

Mountain ridge-top locations are remote, requiring incremental costs for devel-
oping access roads and power transmission infrastructure. Moreover, the hilly ter-
rain increases the complexity of installation and the overall costs of wind energy 
due to variations in wind flows observed in mountainous regions compared to flatter 
landscapes. This variation is depicted in Figure 6, below which illustrates the vari-
able directional wind flow that can exist in mountainous areas. This variation tends 
to decrease the amount of usable energy that can be extracted from the wind, result-
ing in lower capacity factors. Reduced capacity factors increase overall cost per kilo-
watt-hour of energy generated. 

Use of mountain ridge tops is of additional concern in the Southeast due to con-
cerns over land use for aesthetic reasons. Southeastern mountain locations are en-
joyed for recreation by a large percentage of the public. Scenic vistas are important 
and Southern Company considers that there would be a considerable public resist-
ance to the use of mountainous areas for the location of wind farms in the South-
east. 

In addition, the intermittency and uncertainty of wind adds to the cost of wind 
installations. Southern Company is a summer peaking utility, but wind energy is 
at a minimum in the Southeast in the summer months. Consequently, wind genera-
tion requires redundant power generation resources to meet seasonal peak loads. 

These factors taken together lead us to conclude that wind resources in the South-
east, unlike other areas of the country, are limited, costly and not of sufficient qual-
ity to support large amounts of utility-scale wind generation. 

BIOMASS GENERATION 

Commercially available biomass-based options include landfill gas and co-firing 
biomass in existing power plants. We have surveyed landfill sites in the Southeast 
and have concluded that, at a maximum, there may be a total of 200 MW of avail-
able capacity scattered throughout our region. Landfills lack the necessary power 
transmission capability to export electricity and must secure environmental permits 
to use reciprocating engines for power generation. These factors constrain landfills 
as cost-effective generation resources. 

The Southeast does have abundant biomass resources in the form of wood and 
other agricultural crops. For over 10 years, we have been evaluating these resources 
by co-firing biomass fuels in our existing coal-fired generating plants. While we have 
proven that biomass can be successfully co-fired with coal, it is not without technical 
challenges. Biomass is much less dense than coal, requiring a large volume of fuel 
to be handled. Figures 9 and 10, below, indicate the impact of co-firing on power 
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plant operations. Large areas of biomass storage and handling are required to ac-
commodate the low mass density materials. We believe co-firing will be limited to 
no more than 5% of the energy input to a coal-fired power plant as shown in Figure 
11. 

Moreover, the ash residue left from combusting biomass contains alkali and alka-
line earth elements, such as sodium, potassium and calcium. These compounds bind 
irreversibly with the catalysts being used in Selective Catalytic Reduction (SCR) re-
actors that have been installed on Southern Company’s large, coal-fired generating 
plants. See Figure 12. These compounds can lead to increased catalyst plugging and 
cause deactivation of SCR catalysts, thus reducing or eliminating the ability of this 
technology to reduce NOX emissions. Thus, current biomass co-firing technology can-
not be deployed on the majority of Southern’s fleet of generating plants. 

NEW TECHNOLOGY APPROACHES 

An alternative technical approach to co-firing is the gasification of biomass to 
form a synthetic fuel gas. Southern Company has extensive experience with coal-
gasification having worked with the U.S. Department of Energy for over 10 years 
to bring Transport Reactor gasification technology to commercialization based on re-
search conducted at the Power Systems Development Facility, managed and oper-
ated by Southern Company. This research culminated in 2004 with an announce-
ment to construct the first commercial plant using Transport Reactor technology. 
We have recently initiated R&D efforts in our company to use this knowledge for 
the pressurized gasification of biomass. This R&D program is just starting in a part-
nership with TVA and EPRI and will require several years of technology develop-
ment to prove its commercial viability. However, we believe, of all the renewable 
energy technology choices available to us, pressurized biomass gasification has the 
best chance to be a cost-effective, utility-scale renewable option in the Southeast and 
we are pursuing it. 

IMPLICATION OF RENEWABLE PORTFOLIO STANDARDS 

Against this backdrop of the renewable resources available to us, we are con-
cerned about mandates that would require us to utilize fixed amounts of renewable 
resources. We prefer to seek cost-effective additions to our generation portfolio based 
on technology maturity, technical performance, and economic viability. As natural 
gas prices continue to rise, renewables can be an important hedge against fuel cost 
increases and provide additional stimulus to pursue advanced biomass gasification. 

CONCLUSION 

Southern Company has a long history of utilization of renewable energy. We con-
tinually assess our generation options—including renewable options—to provide 
low-cost, reliable energy to meet the growing demands for electric power in our re-
gion. Not every technology will be well-suited to every region of the country. We will 
continue to work to facilitate generation technology options—including renewable 
options—that ensures a reliable, affordable and environmentally sound supply of en-
ergy to meet the growing demands for electric power in our region.

Senator ALEXANDER. Thank you, Mr. Bowers. 
Mr. Nogee. 

STATEMENT OF ALAN NOGEE, DIRECTOR, CLEAN ENERGY 
PROGRAM, UNION OF CONCERNED SCIENTISTS, CAM-
BRIDGE, MA 

Mr. NOGEE. Thank you very much, Senator Alexander, Senator 
Salazar. I appreciate this opportunity. My name is Alan Nogee, the 
energy program director for the Union of Concerned Scientists. 

Since you have my written comments, I’ll use my limited time 
here to respond to some of the arguments against a renewable elec-
tricity portfolio standard we’ve heard today, that it’s expensive, 
that it’s unfair to some regions, and that it’s an unnecessary man-
date. 

As Dr. Wiser testified earlier, a wide range of studies has found 
that increasing renewable energy will reduce the demand for nat-
ural gas and the price of natural gas. Those studies have also 
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found that a renewable portfolio standard will save money for con-
sumers. 

Even when gas prices were low, EIA found that a 10 percent re-
newable standard would break even for electricity customers and 
create savings for natural gas customers. With today’s gas price 
forecasts, EIA’s model, even with very pessimistic assumptions 
about renewable energy costs, finds that a 20 percent renewable 
standard would reduce both electricity and gas prices when we run 
that model out of the box, saving consumers $25 billion. Using our 
assumptions about renewable energy costs, we find that a 20 per-
cent renewable standard would save consumers $49 billion. In ad-
dition, a 20-percent standard would give a major boost to the econ-
omy. It would produce 157,000 net additional jobs, $16 billion in in-
come to farmers, and $5 billion in new property tax revenues for 
local communities. 

Now, of course, renewable resources do vary in quantity and 
quality by region. Some regions would gain more of those benefits 
than others. Some have, therefore, criticized the RPS as creating 
winners and losers among regions. But this criticism ignores the 
fact that today most States have to import fossil and nuclear fuels 
from other States, and nationally we’re increasingly dependent on 
importing natural gas from unstable and unfriendly countries. 
Under a national RPS, every region of the country will be able to 
increase its use of clean, local energy resources. 

Additionally, the manufacturing jobs for those renewables are 
spread throughout the country. A recent study by the Renewable 
Energy Policy Project found that some of the leading States to gain 
from renewables development would be Rust Belt States like Ohio, 
Michigan, Illinois, Indiana, Pennsylvania, and Wisconsin, and 
Southern States, like South Carolina, North Carolina, Tennessee, 
Alabama, Georgia, Virginia, and Florida. 

No one prefers mandates if they’re not necessary, but the renew-
ables standards in 18 States plus the District of Columbia proved 
that such standards can be effective, affordable, and popular. Even 
with those standards, however, EIA projects that non-hydro renew-
ables will increase from only 2 percent today to about 3 percent by 
2025, a far cry from the 10 or 20 percent that EIA’s studies, as well 
as ours, has found would be cost effective. That means, simply, 
without a national standard, the American people will pay higher 
electricity bills, higher gas bills, have fewer jobs, poorer commu-
nities, dirtier air, and be more dependent on overseas imports of 
natural gas. 

Moreover, utilities and their customers will bear the risks of 
much higher costs of reducing carbon emissions down the road if 
we forego the 59-percent reduction in projected power plant carbon 
emissions that a 20-percent renewables standard would provide 
while saving consumers money. 

Many of the RPS’s benefits aren’t captured in utility cost-benefit 
decisions. Renewables save money over a 20- to 30-year operating 
life of a renewable plant, but utilities are increasing—in an in-
creasingly competitive environment look for much shorter pay-
backs. The benefits to natural gas customers are off electric utility 
balance sheets, as are the benefits to rural communities and the 
manufacturing jobs and the national energy security. Utilities sim-
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ply will not invest, they are not investing, and they will not invest 
in the level of renewables that are cost effective for our economy, 
as a whole. 

Finally, we note that a renewable fuels mandate has been sup-
ported by the House, by the Senate and the White House, even 
though EIA shows that a renewable fuel standard would cost con-
sumers money, while a renewable electricity standard would save 
consumers money. And even though, if regional equity is a concern, 
these maps demonstrate the map of existing and proposed renew-
able electricity projects widely dispersed around the entire country, 
as opposed to renewable fuels facilities, which are highly con-
centrated in the Midwest and Upper Midwest, as on this map over 
here. 

Now, that doesn’t mean that there’s necessarily a problem with 
a renewables fuel standard. But if you like a renewables fuel 
standard for its fuel diversity, energy security, and potential envi-
ronmental benefits, as we would without an MTBE liability waiver, 
you should love our renewable electricity standard. 

Renewable energy is still——
Senator ALEXANDER. The 5 minutes is up, Mr. Nogee, but go 

ahead, please finish your thoughts, and we’ll—so we can get on to 
our questions. 

Mr. NOGEE. Thank you. It’s my last two sentences, Senator. 
Renewable energy is still trying to break into a market skewed 

by tens of billions of dollars of Federal subsidies for fossil and nu-
clear sources over many decades. We need an effective national pol-
icy to promote renewable energy, rather than leaving the critical 
national price-stability, energy-security, job-creating, clean-energy 
benefits of renewable energy to the states and to individual volun-
teers. 

Thank you. 
[The prepared statement of Mr. Nogee follows:]

PREPARED STATEMENT OF ALAN NOGEE, DIRECTOR, CLEAN ENERGY PROGRAM,
UNION OF CONCERNED SCIENTISTS, CAMBRIDGE, MA 

I. INTRODUCTION 

The Union of Concerned Scientists (UCS) is a nonprofit organization of more than 
60,000 citizens and scientists working for practical environmental solutions. For 
more than two decades, UCS has combined rigorous analysis with committed advo-
cacy to reduce the environmental impacts and risks of energy production and use. 
Our Clean Energy Program focuses on encouraging the development of clean and 
renewable energy resources, such as solar, wind, geothermal, and bioenergy, and on 
improving energy efficiency. 

We favor the adoption of policies to increase the use of renewable energy re-
sources in our nation’s electricity generation mix. Such policies are needed to meet 
our future electricity needs, diversify our electricity supply, reduce the vulnerability 
of our energy system, stabilize electricity prices, and protect the environment. Spe-
cifically, we endorse a renewable electricity standard, also known as a renewable 
portfolio standard (RPS)—a market-based mechanism that requires utilities to 
gradually increase the portion of electricity produced from renewable resources. 

The United States is blessed by an abundance of renewable energy resources from 
the sun, wind, and earth. The technical potential of good wind areas, covering only 
6 percent of the lower 48 state land area, could theoretically supply more than one 
and a third times the total current national demand for electricity. We have large 
untapped geothermal and biomass (energy crops and plant waste) resources. Of 
course, there are limits to how much of this potential can be used economically, be-
cause of competing land uses, competing costs from other energy sources, and limits 
to the transmission system. The important question is how much it would cost to 
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* Figures 1-3, and all additional attachments, have been retained in committee files. 

supply a specific percentage of our electricity from renewable energy sources. As this 
testimony will show, analyses by both UCS and Energy Information Administration 
(EIA) demonstrate we could generate at least 20 percent of our electricity from renew-
able energy sources by 2020, in addition to our existing hydro resources, while reduc-
ing prices for both electricity and gas customers. 

In this testimony, I will review the evidence that shows that increasing renewable 
energy will save money for consumers, improve energy and national security, create 
jobs and income for American farmers and workers, improve the environment and 
reduce financial risks for utilities. I will also address why an RPS, along with other 
policies, is necessary to achieve these benefits, and why continuing to rely only on 
voluntary and state efforts will impose higher costs on families and businesses, 
weaken energy security, and harm the environment for all Americans. 

II. RENEWABLE ENERGY CAN REDUCE NATURAL GAS AND ELECTRICITY PRICES 

Energy is critical to our economy. Stephen Brown, director of energy economics 
at the Dallas Federal Reserve Bank, notes that ‘‘nine of the 10 last recessions have 
been preceded by sharply higher energy prices.’’

Today’s high natural gas prices, caused in part by a boom in natural gas power 
plant construction, are causing economic harm. In the February 11, 2005 release on 
the Short-Term Energy Outlook, the Energy Information Administration (EIA) 
found that the average Henry Hub natural gas spot price was $6.32 per Mcf in Jan-
uary. EIA estimates spot prices at Henry Hub will average $5.45 per Mcf in 2005 
and $5.77 in 2006. These natural gas prices today are more than double their 1990’s 
levels. 

Because natural gas accounts for about 90 percent of the costs of fertilizer, esca-
lating prices have put farmers under a severe economic hardship. Some manufac-
turing facilities and industrial users that rely heavily on natural gas have already 
had to reduce operation or move their factories overseas. On February 17, 2004, The 
Wall Street Journal reported that the U.S. petrochemical industry, which is heavily 
dependent on natural gas for a primary feedstock as well as for fuel, has lost ap-
proximately 78,000 jobs to foreign plants where the natural gas is much cheaper. 

Natural gas prices show no signs of returning to historic levels. EIA has raised 
its forecast of long-term natural gas prices for each of the last seven years. More-
over, a recent Lawrence Berkeley Lab study has found that EIA’s gas forecasts have 
been and continue to be at least 50 cents/mmBtu lower than market forecasts, based 
on gas futures contracts. 

Renewable energy can help reduce the demand for natural gas and lower gas 
prices. On January 5, 2005, the Lawrence Berkeley National Laboratory (LBL) re-
leased a review of 13 studies and 20 specific analyses using different computer mod-
els and different assumptions. The analyses all confirmed that renewable energy 
(and energy efficiency) can reduce gas demand and put downward pressure on nat-
ural gas prices and bills by displacing gas-fired electricity generation. They found 
that the higher the level of renewable energy penetration, the more gas is saved, 
and the more gas prices are reduced. The LBL study also shows how these results 
are broadly consistent with economic theory, with results from other energy models, 
and with limited empirical evidence. Many of the analyses LBL reviewed were con-
ducted by EIA and by UCS. 

Even in 2002, when gas prices and price projections were considerably lower than 
they are today, an EIA analysis conducted at the request of Senator Frank Mur-
kowski (R-AK) showed that a 10 percent renewable electricity standard like the one 
that subsequently passed the Senate would have a negligible impact on electricity 
prices. EIA found only a one mill (one tenth of one cent) per kWh increase in 2020 
with a 10 percent RPS, and no impact in most years. When gas savings were consid-
ered, total electricity and gas bills were found to be as much as $13.2 billion lower 
with the 10 percent RPS (2000 dollars, 8 percent discount rate). 

In April 2004, with the assistance of the Tellus Institute, we ran NEMS with no 
changes to the model, using all EIA assumptions. Because of the higher EIA gas 
price projections, the results showed that even an RPS of 20 percent by 2020 would 
reduce electricity and gas prices. Cumulative savings to electricity customers under 
a 20 percent RPS totaled $11 billion (net present value) by 2025, with cumulative 
savings to gas consumers of an additional $14 billion, for a $25 billion total savings 
(Figure 2).* 

EIA uses very pessimistic projections of renewable energy technology costs. The 
model also imposes artificial limits on renewable energy penetrations, and arbi-
trarily high costs at increasing levels of renewable penetration. We have therefore 
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tested the result of using cost projections closer to (but still somewhat more conserv-
ative than) those used by the national energy labs, and penetration limits and cost 
estimates based on utility studies and experience. 

In our analysis, the consumer savings nearly doubled to $49 billion, with $35 bil-
lion in electricity savings, and $14 billion in gas savings (Figure 3). 

The most important conclusion, however, is that whether you believe that EIA’s 
pessimistic projections of renewable energy costs are more likely, or the national lab 
projections, the analyses show that a 20 percent RPS would save both electricity 
and natural gas consumers money in either case. 

A 10 percent renewable standard would save money too, but not as much. In our 
analysis we found that with a 10 percent renewable standard by 2020, electricity 
and gas consumers would save almost $20 billion, compared to $49 billion under the 
20 percent standard. Residential consumers could save an estimated $5.8 billion on 
their energy bills by the year 2025. Commercial and industrial customers would be 
the biggest winners saving a total of $13.8 billion between them. 

III. RENEWABLE ENERGY CAN IMPROVE ENERGY AND NATIONAL SECURITY 

In response to rising gas prices, and the declining productivity of North American 
gas wells, imports of LNG are projected to increase by sixteen fold over the next 
20 years. This trend—assuming that the LNG infrastructure can be expanded suffi-
ciently—threatens to push America down the same troubled road of rising depend-
ence on imported gas that we have followed for oil. By reducing the demand for nat-
ural gas, renewable energy can reduce the pressure for increasing imports. Energy 
from the wind, sun, and heat of the earth are America’s most abundant resources. 
They can never be depleted. 

Renewable energy can increase energy and national security in other ways as 
well. Lacking long fuel supply chains, renewable energy facilities are not vulnerable 
to supply disruptions, and the price shocks they can cause. Because they do not use 
volatile fuel or produce dangerous wastes, renewable energy facilities (except large 
hydropower dams) do not present inviting targets for sabotage or attack. 

IV. RENEWABLE ENERGY CAN CREATE JOBS AND INCOMES FOR AMERICAN
FARMERS AND WORKERS 

Renewable energy can help improve our national economy. Investments in indige-
nous renewable energy sources keep money circulating and creating jobs in regional 
economies. Renewable energy can greatly benefit struggling rural economies, by pro-
viding new income for farmers and rural communities. It can also benefit manufac-
turing states, even those with less abundant renewable resources, by providing 
them the opportunity manufacture and assemble components for renewable energy 
facilities. And renewable energy can create enormous export opportunities, given the 
growing commitment of the rest of the world to expand use of renewable energy. 

With the assistance of consultant Marshall Goldberg, we ran the results of our 
NEMS runs through the IMPLAN input-output model of the U.S. economy, and 
found that a 20 percent RPS by 2020 would produce:

• More than 355,000 new jobs in manufacturing, construction, operation, mainte-
nance, and other industries, nearly twice as many jobs as producing the same 
amount of electricity from fossil fuels—a net increase of nearly 157,500 jobs by 
2020; 

• An additional $8.2 billion in income and $10.2 billion in gross domestic product 
in the United States’ economy; 

• $72.6 billion in new capital investment; 
• $15 billion in payments to farmers and rural areas for producing biomass en-

ergy; 
• $5 billion in new property tax revenues for local communities; and 
• $1.2 billion in wind power land lease payments to farmers, ranchers, and rural 

landowners.
Since renewable resources vary in quantity and quality among states, some states 

will obviously reap more of these economic development benefits than others. Some 
have therefore criticized a federal RPS for creating ‘‘winners and losers’’ among 
states. This criticism ignores the fact that most states are currently energy losers, 
importing fossil and nuclear fuels from other states and increasingly from other 
countries. 

Renewable energy resources are much more broadly dispersed than fossil fuel re-
sources. A national renewable standard would therefore greatly broaden the number 
of states that are energy winners. Virtually every state should be able to increase 
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its use of its own resources for generating electricity, build its local economy, and 
be less dependent on importing energy from other states and countries. 

Additionally, recent analysis by the Renewable Energy Policy Project (REPP) 
found that the economic benefits are not localized to the states that have the most 
renewable energy resources. REPP examined the capability of the manufacturing in-
dustries in each state to supply components for wind and solar facilities. They found 
that the top 20 states for wind component manufacturing would be California Ohio, 
Texas, Michigan, Illinois, Indiana, Pennsylvania, Wisconsin, New York, South Caro-
lina, North Carolina, Tennessee, Alabama, Georgia, Virginia, Florida, Missouri, 
Massachusetts, Minnesota, and New Jersey. The top 20 states for solar manufac-
turing would be California, Texas, Arizona, New York, Pennsylvania, Massachu-
setts, Illinois, Ohio, Oregon, Florida, North Carolina, New Jersey, Colorado, Wash-
ington, Virginia, Indiana, Michigan, Minnesota, New Mexico, and Missouri. 

Interestingly, some have criticized a national RPS for electricity on ‘‘regional eq-
uity’’ grounds while supporting a national Renewable Fuels Standard (RFS). As the 
maps in Attachment I show, renewable energy resources are much more broadly dis-
tributed than ethanol production resources. In addition, EIA studies have found that 
the RFS would cost consumers money, while the RPS would save consumers money. 
This is not to argue that the energy security and potential environmental benefits 
of renewable fuels are not worth those costs. But anyone who likes a renewable 
fuels standard—as UCS would without an MTBE liability waiver—should love a re-
newable electricity standard, with its overall consumer savings and broader dis-
tribution of benefits, as well as energy security and environmental benefits. 

V. RENEWABLE ENERGY CAN IMPROVE OUR ENVIRONMENT AND REDUCE FINANCIAL 
RISKS TO UTILITIES 

Electricity use has a significant impact on the environment. Electricity accounts 
for less than 3 percent of U.S. economic activity. Yet, it accounts for more than 26 
percent of smog-producing nitrogen oxide emissions, one-third of toxic mercury emis-
sions, some 40 percent of climate-changing carbon dioxide emissions, and 64 percent 
of acid rain-causing sulfur-dioxide emissions. Renewable energy can reduce these 
emissions, thereby reducing the cost of hitting any emission caps. 

Our analysis found that a 20 percent renewable electricity standard could reduce 
the projected growth in power plant carbon dioxide emissions by 59 percent by 2025. 
Because the 20 percent renewable standard would save money for electricity and 
gas consumers, these are free (or negative cost) carbon reductions. They represent 
free insurance against the risk that power plants—the largest source of carbon 
emissions in the U.S. economy—may have to reduce those emissions someday. 

Even most utility executives believe that they will have to implement carbon re-
ductions eventually. Yet in response to the increase in natural gas prices, more than 
100 new coal-fired power plants have been proposed. These plants will expose their 
owners, power purchasers, and customers to the risk of future price increases that 
could be avoided by investing in renewable energy instead. Indeed, under an econ-
omy-wide cap-and-trade approach, the carbon reductions from increasing renewable 
energy will save money for every sector of the economy. 

Whether you think that the risk of climate change is great or small, increasing 
renewable energy can reduce the risk of responding to it. And renewable energy re-
duces emissions of sulfur dioxide, nitrogen oxides, particulates, and mercury, reduc-
ing the cost of complying with emission reduction requirements for these pollutants 
as well. 

VI. WHY A RENEWABLE PORTFOLIO STANDARD? 

If increasing renewable energy would save consumers money, why aren’t utilities 
switching to renewables? In fact, a few are beginning to invest in wind, energy as 
a purely economic proposition. Others are financing renewable energy development 
by allowing customers to volunteer to pay a little more for renewable energy. But 
the reality is that about three-quarters of the renewable energy developed in recent 
years, and projected to be developed in the next decade, is the result of state renew-
able electricity standards. 

Renewable energy has made great strides in reducing costs, thanks to research 
and development and growth in domestic and global capacity. The cost for wind and 
solar electricity has come down by 80-90 percent over the past two decades. How-
ever, like all emerging technologies, renewable resources face commercialization bar-
riers. They must compete at a disadvantage against the entrenched industries. They 
lack infrastructure, and their costs are high because of a lack of economies of scale. 

Renewable energy technologies face distortions in tax and spending policy. Studies 
have established that federal and state tax and spending policies tend to favor fos-
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sil-fuel technologies over renewable energy. A 2003 study by the Renewable Energy 
Policy Project showed that between 1943 and 1999, the nuclear industry received 
over $145 billion in federal subsidies vs. $4.4 billion for solar energy and $1.3 billion 
for wind energy. Another study by the non-partisan Congressional Joint Committee 
on Taxation projected that the oil and gas industries would receive an estimated $11 
billion in tax incentives for exploration and production activities between 1999 and 
2003. In addition to these subsidies, conventional generating technologies enjoy a 
lower tax burden. Fuel expenditures can be deducted from taxable income, but few 
renewable technologies benefit from this deduction, since most do not use market-
supplied fuels. Income and property taxes are higher for renewable energy, which 
require large capital investments but have low fuel and operating expenses. 

Many of the benefits of renewable resources, such as reduced pollution and great-
er energy diversity, are not reflected in market prices, thus eliminating much of the 
incentive for consumers to switch to these technologies. Other important market 
barriers to renewable resources include: lack of information by customers, institu-
tional barriers, the small size and high transaction costs of many renewable tech-
nologies, high financing costs, split incentives among those who make energy deci-
sions and those who bear the costs, and high transmission costs. 

Some have called for future support of renewable energy through ‘‘green mar-
keting,’’ selling portfolios with a higher renewable energy content (and lower emis-
sions) to customers who are willing to pay more for them. We strongly support green 
marketing as a means to increase the use of renewable energy and reduce the envi-
ronmental impacts of energy use. Surveys show that many customers are willing to 
pay more for renewable energy, and pilot programs have shown promising, but not 
overwhelming results. 

Green marketing is not a substitute for sound public policy, however. There are 
many barriers to customers switching to green power, not the least of which is iner-
tia. More than fifteen years after deregulation of long-distance telephone service, 
half of telephone customers still had not switched suppliers, even though they could 
get much lower prices by doing so. A 2003 study by the National Renewable Energy 
Laboratory projects that in an optimistic scenario, green marketing could increase 
the percentage of renewable energy in our electricity mix from about 2 percent today 
to only about 3 percent in ten years. 

With green electricity, the benefits of any individual customer’s choice accrue to 
everyone, not the individual customer. Green customers gets the same undifferen-
tiated electrons and breathe the same air as their neighbors choosing to buy power 
from cheap, dirty coal plants, creating a strong incentive for people to be ‘‘free rid-
ers’’ rather than pay higher costs for renewable resources. People recognize this pub-
lic benefits aspect of green power. While they consistently say they are willing to 
pay more for electricity that is cleaner and includes more renewable energy, they 
overwhelmingly prefer everyone paying for these benefits to relying on volunteers. 
A deliberative poll by Texas utilities found that 79 percent of participants favored 
everyone paying a small amount to support renewable energy, versus 17 percent fa-
voring relying only on green marketing. 

Fortunately, 18 states plus the District of Columbia have enacted renewable port-
folio standards. The RPS is a market-based mechanism that requires utilities to 
gradually increase the portion of electricity produced from renewable resources such 
as wind, biomass, geothermal, and solar energy. It is akin to building codes, or effi-
ciency standards for buildings, appliances, or vehicles, and is designed to integrate 
renewable resources into the marketplace in the most cost-effective fashion. 

By using tradable ‘‘renewable energy credits’’ to achieve compliance at the lowest 
cost, the RPS would function much like the Clean Air Act credit-trading system, 
which permits lower-cost, market-based compliance with air pollution regulations. 
Electricity suppliers can generate renewable electricity themselves, purchase renew-
able electricity and credits from generators, or buy credits in a secondary trading 
market. This market-based approach creates competition among renewable genera-
tors, providing the greatest amount of clean power for the lowest price, and creates 
an ongoing incentive to drive down costs. 

The states have proven that renewable electricity standards are popular and can 
be effective. We project that state RPS laws and regulations will provide support 
for more than 25,550 megawatts (MW) of new renewable power by 2017—an in-
crease of 192 percent over total 1997 U.S. levels (excluding hydro). This represents 
enough clean power to meet the electricity needs of 17.2 million typical homes. We 
estimate that by 2017 these state RPS programs will also reduce carbon dioxide 
emissions—the heat-trapping gas primarily responsible for global warming—by 65.2 
million metric tons annually. This is equivalent to taking 9.7 million cars off the 
road or planting more than 15.6 million acres of trees—an area approximately the 
size of West Virginia. 
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As encouraging as these state developments have been, they are not enough to 
capture renewable energy’s potential benefits to the national economy. Under a 10 
percent RPS, we would have approximately 100,000 MW of non-hydro renewables. 
Under a 20 percent RPS, we would have 180,000 MW of non-hydro renewables—
and save consumers money. 

Many people forget that we have given voluntary measures and incentives more 
than a fair try. The Energy Policy Act of 1992 called for increasing our renewable 
energy supplies by 75 percent, and enacted the production tax credit. Unfortunately, 
these measures have not been successful at stimulating more than very limited re-
newable energy development outside of states that have implemented renewable 
portfolio standards. It is time for a national minimum standard, on which states and 
volunteer efforts can continue to build. 

Energy production creates national economic and environmental problems that 
need national solutions. A national renewables standard would establish uniform 
rules for the most efficient trading of renewable energy credits. This uniformity 
would reduce renewable energy technology costs by creating economies of scale and 
a national market for the most cost-effective resources. 

The RPS enjoys widespread bipartisan political support. In 2002, 143 members of 
the House, including 21 Republicans called for including a Renewable Portfolio 
Standard in an energy bill. In a September 2003 letter to the conferees, a bipartisan 
group of 53 Senators supported including a strong RPS in the energy bill conference 
report. The U.S. Senate has twice passed an RPS and the majority of Senators on 
the energy bill conference supported the Bingaman RPS amendment. 

The RPS is the surest mechanism for securing the public benefits of renewable 
energy sources and for reducing their cost to enable them to become more competi-
tive. It is a market mechanism, setting a uniform standard and allowing companies 
to determine the best way to meet it. The market picks the winning and losing tech-
nologies and projects, not administrators. The RPS will reduce renewable energy 
costs by:

• Providing a revenue stream that will enable manufacturers and developers to 
obtain project financing at a reasonable cost and make investments in expand-
ing capacity to meet an expanding renewable energy market. 

• Allowing economies of scale in manufacturing, installation, operation and main-
tenance of renewable energy facilities. 

• Promoting vigorous competition among renewable energy developers and tech-
nologies to meet the standard at the lowest cost. 

• Inducing development of renewables in the regions of the country where they 
are the most cost-effective, while avoiding expensive long-distance transmission, 
by allowing national renewable energy credit trading. 

• Reducing transaction costs, by enabling suppliers to buy credits and avoid hav-
ing to negotiate many small contracts with individual renewable energy 
projects.

Some people have asked why hydropower is not eligible to earn renewable energy 
credits in most RPS proposals. The difference with hydro is that it is a mature re-
source and technology. In most cases, it is already highly competitive. It will not 
benefit appreciably from the cost-reduction mechanisms outlined above, and an RPS 
that included hydro would likely produce small, if any, increases in hydro genera-
tion. Additionally, new dams are unlikely to be built and are environmentally ques-
tionable. Nevertheless, we have supported RPS’s that include incremental hydro 
generation from existing dams. Now that a Low Impact Hydro Institute (LIHI) cer-
tification process with broad stakeholder support is operating, we recommend that 
the definition of incremental hydro refer to incremental generation at LIHI-certified 
facilities. 

Some people have also expressed concerns about the variable output of renewable 
sources like solar and wind, and believe that an RPS would affect the reliability of 
our energy system. However, the electric system is designed to handle unexpected 
swings in energy supply and demand, such as significant changes in consumer de-
mand or even the failure of a large power plant or a transmission line. Solar energy 
is also generally most plentiful when it is most needed—when air-conditioners are 
causing high electricity demand. There are several areas in Europe, including parts 
of Spain, Germany, and Denmark, where wind power already supplies over 30 per-
cent of the electricity with no adverse effects on the reliability of the system. In ad-
dition, several important renewable energy sources, such as geothermal, biomass, 
and landfill gas systems can operate around the clock. Studies by the EIA and the 
Union of Concerned Scientists show these non-intermittent, dispatchable renewable 
energy plants would generate about half of the nation’s non-hydro renewable energy 
under a 10 percent RPS in 2020. Renewable energy can increase the reliability of 
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the overall system, by diversifying our resource base and using supplies that are 
not vulnerable to periodic shortages or other supply interruptions. 

A summary of studies presented at the European Wind Energy Conference in 
June 2003 indicate that the impacts and costs for large scale wind generation on 
the power grid are relatively low at penetration rates that are expected over the 
next several years. At the relatively low penetration levels we see today, the cost 
is only 0.2 to 0.3 cents per kWh. A 2003 study by PacifiCorp estimated that the ad-
ditional costs of integrating 2,000 MW of renewables—nearly 20 percent of its sys-
tem capacity—were between 0.5 and 0.6 cents per kWh. In fact, the PacifiCorp 2003 
least cost plan included 1,400 MW of wind capacity. 

VII. ADDITIONAL POLICIES ARE NEEDED 

A number of complementary policies should be enacted to reduce market barriers 
to renewable energy development:

• Extending production tax credits of 1.8 cents per kWh and expanding them to 
cover all clean, renewable resources (excluding hydropower); 

• Adopting national net metering standards, allowing consumers who generate 
their own electricity with renewable energy systems to feed surplus electricity 
back to the grid and spin their meters backward, thus receiving retail prices 
for their surplus power production; and 

• Increasing spending on renewable energy research and development.
The deployment of all these policy solutions will be required to truly level the 

playing field for renewable energy. It is especially important that the Production 
Tax Credit be extended for a period of at least five to ten years to provide predict-
ability and price stability in the renewables industry and avoid the costly boom-bust 
cycles created by the recent history of short-term extensions. 

The PTC should be extended for all renewable energy technologies. The Adminis-
tration’s recent budget assumed that the geothermal energy credit included in the 
last extension would now be dropped. Geothermal can play an important near-term 
role in reducing the demand for gas, especially in the Western states that have ex-
perienced significant price volatility in recent years. 

Net metering is essential to ensure that customers who invest their own money 
in renewable energy in their buildings get fairly compensated for excess electricity 
they produce. Net metering is not sufficient to promote renewable energy develop-
ment, but it is essential to promote the use of clean, distributed resources like solar 
energy. 

Additionally, we urge Congress to pass a suite of policies to improve energy effi-
ciency, including both demand-side efficiency and supply-side efficiency, such as pro-
viding incentives for combined heat and power plants. The LBL study and many 
others have found that energy efficiency is the least expensive way to reduce nat-
ural gas demand and natural gas prices. 

VIII. CONCLUSION 

Survey after survey has shown that Americans want cleaner and renewable en-
ergy sources, and that they are willing to pay more for them. A survey conducted 
in 2002 by Mellman Associates found that when presented with arguments for and 
against a 20 percent RPS requirement, 70 percent of voters support an RPS, while 
only 21 percent oppose it. 

The combination of EIA and UCS studies demonstrate that with appropriate poli-
cies, renewable energy technologies can provide Americans with the clean and reli-
able electricity they desire, while also saving them money, contributing to our na-
tion’s energy security, and achieving significant reductions in harmful emissions. 

The net metering and renewable energy production incentive provisions included 
in the current draft bill before the committee are laudable and deserving of support. 
But by themselves, these provisions will not get the job done. A strong, market-
friendly renewable energy standard is required to realize the full potential of Amer-
ica’s renewable energy resources. 

For all of these reasons, we respectfully urge that as the Committee moves for-
ward with its development of national energy legislation, you support inclusion of 
a renewable portfolio standard. 

Thank you.

Senator ALEXANDER. Thank you, Mr. Nogee. 
Mr. O’Shaughnessy. 
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STATEMENT OF BRIAN O’SHAUGHNESSY, PRESIDENT AND 
CHIEF EXECUTIVE OFFICER, REVERE COPPER PRODUCTS, 
INC., ROME, NY, ON BEHALF OF THE NATIONAL ASSOCIA-
TION OF MANUFACTURERS 
Mr. O’SHAUGHNESSY. Good afternoon, Senator Alexander and 

Senator Salazar. 
I’m Brian O’Shaughnessy, president of Revere Copper Products. 

My company was founded by Paul Revere in 1801, and may be the 
oldest manufacturing company in the United States. Our mission 
is to be the best in the world at what we do, and have fun doing 
it. This means using, to the fullest extent, the talents of all Revere 
people, working as a team in a safe, environmentally sound, and 
ethical manner to achieve absolute customer satisfaction through 
superior quality and reliability. I’d point out, this statement is 17 
years old, ‘‘environmentally sound, ethical, and having fun.’’

But if the RPS provisions in the Senate Energy bills of the past 
two Congresses were enacted and fully implemented several years 
ago, the extra costs would have caused Revere to violate its bank-
ing covenants and driven us out of business, or led to a reduction 
of capital expenditures over the years that would have made con-
tinuing in business problematic. 

My background stretches from manufacturing to energy genera-
tion, transmission, distribution, regulation, and consumption, to 
natural resources and reserves, to environmental research based on 
sound science. So I’d like to share some observations on the subject 
of renewable power with you. 

Since the potential for increasing other sources of renewable 
power is modest, let’s assume that wind energy would provide the 
bulk of a Federal renewable energy requirement. Germany, Den-
mark, and Great Britain have all recognized the practical and cost 
limitations of large wind power programs. A recent study by the 
Royal Academy of Engineering in England determined that wind 
power in Great Britain would be approximately three times the 
cost per kilowatt hour of pulverized coal or nuclear power plants. 
The estimate considered the cost of adequate standby generation to 
provide power when the wind did not blow, but their estimate did 
not consider the cost of additional transmission facilities to connect 
remote wind farms to consumers. The PUC of Texas estimates that 
cost would be one billion to meet half of your requirements, or 20 
billion on a national level. 

Since wind, at best, averages to generate electricity only 35 per-
cent of the time in the United States, roughly three times as many 
windmills would have to be built in order to meet the RPS sales 
requirement, yet transmission lines have to be built to accommo-
date the maximum loads. 

Both in Texas and Great Britain, combined cycle gas generation 
is the preferred peaking power to back up wind power. So, instead 
of building the least expensive, but more difficult to permit coal 
and nuclear generation capacity, a Federal RPS requirement could 
have the unintended consequence of actually increasing gas use in 
electricity generation, rather than reducing it, as some proponents 
claim. 

A 1.5-cent penalty fee would simply be paid by generators and 
passed on to consumers and manufacturing companies given: one, 
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the cost of building three times as many windmills in order to meet 
the requirement that 10 percent of sales be from renewable energy; 
two, building transmission to remote areas; three, dealing with 
matching dispatch and load harmonization; four, building the re-
quired backup generation; and, five, acknowledging the lack of ac-
cess to wind in many regions of the country. 

Accordingly, many industry experts expect that the majority of 
electricity generators would simply pay the fee and attempt to pass 
the tax through to the consumer and, of course, manufacturing 
companies. 

Some argue that wind power is necessary to save natural gas re-
sources for other uses or for future generations. We are seeing an 
unprecedented buildup of natural gas supply from foreign resources 
that are scarcely tapped and will be available for generations to 
come. Is it wise to have a national policy that saves this low-cost 
gas for Chinese manufacturing companies while American manu-
facturing companies and their workers and taxpayers are forced to 
pay the higher cost of renewable wind power? 

A number of States are pursuing mandated RPS, including, un-
fortunately, my home State. Frankly, there are enough experi-
ments in the United States going on with wind power and other 
RPS sources that our Nation will gain the benefits or reap the fail-
ure of these experiments without putting our whole country at risk. 

One pretty good clue is that if a government program is man-
dated, subsidized, and surcharged, it’s probably not good economic 
policy. In my opinion, no such wasteful economic policy is sustain-
able, and will only have a negative impact on the environment in 
the long run. 

Manufacturing in the United States is under assault like never 
before. I believe that providers and jobs in the United States are 
taxed, sued, and screwed to death by what are largely unintended 
consequences of government action. All too often, the focus in the 
U.S.A. is protection of the factory worker, while the endangered 
species is a factory job with a good wage in the safest, cleanest en-
vironment in the world. 

Please, don’t hit us with another mandate. Let the midnight ride 
continue. 

Thank you for this opportunity, and I look forward to answering 
any questions you may have. 

[The prepared statement of O’Shaughnessy follows:]

PREPARED STATEMENT OF BRIAN O’SHAUGHNESSY, PRESIDENT AND CHIEF EXECUTIVE 
OFFICER, REVERE COPPER PRODUCTS, INC., ROME, NY, ON BEHALF OF THE
NATIONAL ASSOCIATION OF MANUFACTURERS 

Good morning, Mr. Chairman and members of the committee. I am Brian 
O’Shaughnessy, President and Chief Executive Officer of Revere Copper Products, 
Inc. Today, I am pleased to have the opportunity to testify on behalf of the National 
Association of Manufacturers (NAM) in opposition to proposals to mandate a federal 
Renewable Portfolio Standard (RPS) for electricity generators. 

As you undoubtedly are aware, the NAM is the nation’s largest industrial trade 
association representing small and large manufacturers in every industrial sector 
and in all 50 states. The NAM’s mission is to enhance the competitiveness of manu-
facturers and improve American living standards by shaping a legislative and regu-
latory environment conducive to U.S. economic growth. In light of our dedication to 
that mission, the NAM commends the Chairman and ranking Democrat for your ef-
forts to produce comprehensive energy legislation again this Congress. Since the 
President’s energy proposals in 2001, the NAM has been very active in support of 
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comprehensive energy policies that will increase the supply of affordable and reli-
able energy from all sources, to improve the nation’s energy infrastructure, and to 
support energy efficiency and innovative energy technologies. At the same time, the 
NAM has just as actively opposed federal imposition of Carter-era types of command 
and control energy mandates, such as arbitrarily high CAFE standards, fossil en-
ergy rationing through carbon regulation or one-size-fits-all renewable portfolio 
mandates. 

My company was founded by Paul Revere in 1801 and may be the oldest manufac-
turing company in the U.S.A. Our headquarters and principal manufacturing plant 
are in Rome, N.Y., plus we have a smaller operation in Massachusetts. Our annual 
sales are over $200 million and we employ about 500 people. 

Everyone who works at Revere owns a piece of Revere and no one outside of Re-
vere owns any of Revere. We do not pay dividends and reinvest every cent of cash 
flow above that needed to meet bank covenants to sustain the business. 

Our mission is ‘‘to be the best in the world at what we do and have fun doing it. 
This means using to the fullest extent the talents of all Revere people working as a 
team in a safe, environmentally sound and ethical manner to achieve absolute cus-
tomer satisfaction through superior quality and reliability.’’ (This statement is 17 
years old!) 

Revere delivers its goods anywhere, anytime as the midnight ride continues. We 
produce copper and copper alloy sheet, strip, coil and industrial plate as semi-fin-
ished products, which we ship to other manufacturing companies mostly in the 
U.S.A. This means the health of manufacturing in the U.S.A. is of paramount im-
portance to our future. Revere competes with other similar facilities in the America 
and throughout the world. In recent years, our biggest competition is the competi-
tion our customers face from imported manufactured goods, largely from China, that 
are sold by large retailers. 

You can imagine in such a fiercely competitive world that cost control is critical, 
along with quality and reliability concerns. It is for that reason that the NAM and 
my company have steadfastly opposed mandatory renewable portfolio standards leg-
islation. 

Indeed, if the RPS provisions in the Senate energy bills of the past two Con-
gresses were enacted and fully implemented several years ago, the extra costs would 
have caused Revere to violate its banking covenants and driven us out of business, 
or lead to a reduction of capital expenditures over the years that would have made 
continuing in business problematic. 

You might think mandating such RPS provisions in the future would not be harm-
ful to Revere since New York State has a RPS program and Revere would avoid 
most of the penalty. But Revere is part of a supply chain of other U.S. based manu-
facturing companies. Any burden placed on one member of that supply chain is a 
burden on all other members in that it makes the supply chain for that product less 
competitive with foreign sourced product. According to a recent study by the Manu-
facturing Institute and the Manufactures Alliance, U.S. based manufacturing is 
shrinking rapidly because the cost of manufacturing in the U.S.A. is 22 percent 
higher than the costs of manufacturing within the borders of our nine largest trad-
ing partners. This is not due to wages but to the burden of social costs imposed on 
manufacturing in the U.S.A. This is a result of the cumulative impact of largely un-
intended consequences of federal, state and legal actions over the years that are 
driving costs to manufacture in the U.S.A. to noncompetitive levels. Electric power 
costs are a key component of most manufacturing and must be competitive with for-
eign power. 

Revere is the largest consumer of electricity in the Mohawk Valley of New York 
State, with peak demand of 15 MW and annual gas consumption of 575,000 
decatherms. Sometimes we switch to oil which drops our gas demand by 250,000 
decatherms. Fortunately, New York State has recognized the importance of elec-
tricity costs to Revere and provides Revere (through the New York Power Authority) 
with Economic Development Power at competitive rates allowing us to stay in busi-
ness. 

In New York State, I serve on the Board of Directors of three industrial energy 
users’ groups and chair two of them. One intervenes before the State Public Service 
Commission in opposition to filings by utilities and other groups. In addition, I serve 
on the Board of Directors of a public utility that provides transmission and distribu-
tion of electricity and gas in Massachusetts and New Hampshire. Of course, this en-
tity applies before the public service commissions of those states to support utility 
initiatives. 

Eight years ago, I championed the formation and then chaired, for seven years, 
the world-wide, world class copper industry’s Environmental Program. This program 
employs a staff of seven scientists with an annual budget of $6 million to fund inde-
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pendent, peer reviewed research on environmental issues at leading academic and 
scientific institutions throughout the world. The first 20 years of my career were 
spent in mining where I gained a strong understanding of natural resources and re-
serves. 

The point is my background stretches from manufacturing to energy generation, 
transmission, distribution, regulation and consumption to natural resources and re-
serves to environmental research based on sound science. So I’d like to share some 
observations on the subject of renewable power with you. 

My company and the NAM are strongly opposed to a federally mandated RPS be-
cause it would increase the cost of electricity to consumers including the manufac-
turing sector and do little to improve the environment. It is unclear whether ad-
vances in renewable technologies will increase their economics enough to outstrip 
improvements in conventional power technologies. Since the potential for increasing 
other sources of renewable power is modest, let’s assume that wind energy would 
provide the bulk of a federal renewable energy requirement. 

At the outset, it is important to note that the NAM does not oppose wind power 
or other alternatives to fossil, nuclear and hydro energy sources. In fact, NAM mem-
bers manufacture some of the best renewable energy equipment in the world. What 
concerns the NAM and my company is when the federal government in Washington 
decides it knows that a one-size-fits-all renewable energy portfolio is the best energy 
mix for electric utilities whether they are located in New York State, California, 
Montana or Georgia. 

With all due respect, Mr. Chairman, a federal mandate for wind power makes lit-
tle economic or energy policy sense. Germany, Denmark and Great Britain have all 
recognized the practical and cost limitations of large wind power programs. A recent 
study by the Royal Academy of Engineering in England determined that wind power 
in Great Britain would be approximately three times the cost per kilowatt hour of 
pulverized coal or nuclear power plants. This estimate considered the cost of ade-
quate standby generation to provide power when the wind did not blow, but their 
estimate did not consider the cost of additional transmission facilities to connect re-
mote wind farms to consumers. Although often omitted by wind power supporters, 
new transmission requirements are not an inconsequential cost, particularly be-
cause most wind farms will be located in very remote areas rather than, say, just 
off of Nantucket. 

In fact, often it is the potential transmission costs for wind and geothermal that 
completely ruins the economics of a proposed wind program. If we assume that, 
somehow, half of a 10 percent federal RPS were to be met by new wind power by 
2020, that would be about 20,250 MW of new wind generating capacity [using ETA’s 
projected energy consumption from electric utilities in that year of 405,000 MW.] 
However, past RPS proposals have required that 10 percent of sales be from renew-
able powered electricity. Since wind at best averages to generate electricity only 35 
percent of the time in the U.S., roughly three times as many windmills (or about 
60,000 MW of new generating capacity) would have to be built in order to meet the 
RPS sales requirement. And, since transmission lines have to be built to accommo-
date the maximum loads, the transmission system would have to be able to handle 
all the wind from a farm generating at once (which it reasonably would); trans-
mission lines would have to be built to accommodate all 60,000 MW of wind gener-
ating capacity. 

One state with a RPS is Texas where 2,000 MW of renewable energy are to be 
built by 2009. The Public Utility Commission of Texas estimates that it will cost 
over $1 billion in new transmission to bring a proposed 3,000 MW of new wind 
power from wind farms in west Texas to consumers in the rest of Texas. This $1 
billion was for just 3,000 MW of new wind power. If that proves to be an average 
national price, new transmission for all the future wind farms would require $20 
billion in new transmission by 2020, just to meet half of a 10 percent RPS require-
ment. By contrast, most nuclear, coal and natural gas generation proposals are rel-
atively close to consumers or to current facilities and would require much less addi-
tional transmission investment. 

Another unfortunate consequence of the intermittent nature of wind power is that 
on a stifling hot August afternoon when air conditioners are powered up, the wind 
is not blowing and wind power simply may not be available. The consequences of 
that are greater than you may expect. First, most states have a requirement for re-
serve generation capacity to meet not only peak needs but also to meet unusual de-
mands arising from unexpected events, such as supply disruptions or demand 
swings. For example, that reserve generation requirement may be 18 percent above 
the prior year’s peak demand. But if wind power cannot be counted on when it is 
needed the most, it should not be counted toward the total generation capacity re-
quirements under state regulations. So, wind power would make almost no contribu-
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tion to fulfilling the need for building conventional generation to meet the reserve 
margin requirements. 

That means that when wind power is available, other conventional capacity would 
have to be shut down for the duration of the wind power generation and started 
up again as the wind power dies down. Such back-up power must be able to come 
on and shut down quickly. Due to varying wind patterns around the country, up 
to 75 percent of the wind generating capacity may need to be backed-up during peri-
ods when the wind is not blowing. In some states that have high reserve margins, 
that back up capacity is already in place. In other states, this reserve may not be 
in place which would require new generation, most likely in the form of new natural 
gas units. Both in Texas and Great Britain, combined cycle gas generation is the 
preferred peaking power to back-up wind power. So, instead of building the least 
expensive but more difficult to permit, coal and nuclear generating capacity, a fed-
eral RPS requirement could have the unintended consequence of actually increasing 
natural gas use in electricity generation, rather than reducing it as some proponents 
claim. 

It also seems that most of the models for the cost of wind power do not add in 
the load balancing cost which every other generation source must absorb. Wind 
power proponents seem to want the consumer to absorb that cost, which would be 
significantly higher for wind power than for virtually any other kind of power. 

The RPS requirement in previous Senate bills contained a 1.5 cent per kilowatt 
hour fee that could be paid to the government if a utility fails to reach its renewable 
sales requirement. However, for many generators, this 1.5 cent fee will be for less 
than the costs of building three times as many windmills in order to meet the re-
quirement that 10 percent of sales be from renewable energy, building transmission 
to remote areas, dealing with matching dispatch and load harmonization, building 
the required back-up generation and acknowledging the lack of access to wind or 
geothermal in many regions of the country. Accordingly, many industry experts ex-
pect that the majority of electricity generators would simply pay the fee and attempt 
to pass that tax through to the consumer. In summary, unless this fee is ratcheted 
up by a Congress eager to force a one-size-fits-all renewable energy requirement on 
the nation, the RPS will not really do much to increase renewables or significantly 
decrease natural gas demand, but it will certainly increase the cost of electricity to 
manufacturers and other consumers. 

Some argue that wind power is necessary to save natural gas resources for other 
uses or for future generations. The new reality is that natural gas is a global com-
modity. My company is the world’s largest producer of end plates for heat exchang-
ers used to liquefy and allow transportation of natural gas on LNG container ships. 
We are seeing an unprecedented buildup of natural gas supply from foreign re-
sources that are scarcely tapped and will be available for generations to come. The 
rest of the world is rushing to build facilities to receive these ships and gas pipelines 
to transport that gas to the consumer. Is it wise to have a national policy that 
‘‘saves’’ this low cost gas for Chinese manufacturing companies while American 
manufacturing companies and their workers are forced to pay the higher cost of re-
newable wind power? 

As a broad-based, experienced and educated environmentalist with a prejudice 
based on sound science, I believe that nuclear power is the best source of sustain-
able power. So does France, which generates 82 percent of its power from such 
sources. More importantly, so does China, which is rapidly building power genera-
tion from diverse sources including natural gas and clean coal as well as nuclear. 
The U.S.A. should do the same. Again, please understand that I am not against 
wind power in those cases where its use is aesthetically acceptable and market driv-
en. 

A number of states are pursuing mandated RPS, including, unfortunately, my 
home state. Frankly, there are enough experiments in the U.S.A. going on with 
wind power and other RPS sources that our nation will gain the benefits or reap 
the failure of these experiments without putting our whole country at risk. I re-
spectfully request that you consider letting these state efforts precede without fed-
eral interference or additional mandates. Maybe I’m wrong and the RPS policy of 
my state will be shown to be correct, but let’s find out as we will over time before 
enacting a national mandate. 

Finally, the NAM is strongly opposed to a federally mandated RPS because it 
would start the federal government back down the perilous road of dictating fuel 
choices to the electricity industry. The history of federal interference with energy 
markets has not been pretty. In the 1970s the federal government asserted control 
over price and allocation of petroleum products, resulting in a complex regulatory 
regime that subsidized crude oil imports, penalized domestic production and gave 
economic favors to preferred groups such as small refiners and rural gas stations. 
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In the 1978 Natural Gas Policy Act, the federal government responded to natural 
gas shortages in the Midwest by clamping price controls on unregulated intrastate 
natural gas and setting up a matrix of some 32 different prices for domestic natural 
gas. Both the oil regulations and the Natural Gas Policy Act were acts of market 
interference plagued by temptations to cheat and economic favoritism doled out by 
Congress to influential groups. 

We should not go down this road again. Even the most well-meaning RPS nec-
essarily picks winners and losers among energy sources—what can be a ‘‘renewable’’ 
and what can’t. And, it necessarily picks winners and losers among the regions of 
the United States. Only four Western states have any significant geothermal re-
sources, and the entire South has minimal wind power potential. We note that there 
may be efforts in the Congress to broaden the base of what energy sources may 
qualify for the RPS, such as adding nuclear, combined heat and power units, and/
or clean coal generation. While the NAM supports this emphasis on new and effi-
cient technologies, it is far better policy to provide incentives, research and dem-
onstration assistance, and remove regulatory and political barriers rather than to 
try to improve on the RPS’s flawed command and control approach. Once estab-
lished, a federal energy regulatory framework such as an RPS will present a great 
temptation to the federal government to amplify the program’s politically correct 
goals over economic realities, increase its burden on the economy and increase the 
economic advantages of some entities over others. 

One pretty good clue is that if a government program is mandated, subsidized and 
surcharged, it’s probably not good economic policy. In my opinion, no such wasteful 
economic policy is sustainable and will only have a negative impact on the environ-
ment in the long run. 

Manufacturing in the United States is under assault like never before. I believe 
that providers of jobs in the U.S.A. are taxed, sued and screwed to death by what 
are largely unintended consequences of government action while foreign govern-
ments revere (pun intended), subsidize and support anyone who provides a good job. 
All too often, governmental policymakers and politicians in America support trendy 
environmental voyages instead of sound science and basic economics that lead to 
truly sustainable development. All too often, the focus in the U.S.A. is protection 
of the factory worker while the endangered species is a factory job with a good wage 
in the safest, cleanest environment in the world. Please, don’t hit us with another 
mandate, let the midnight ride continue. 

Thank you for this opportunity and I look forward to answering any questions you 
may have.

Senator ALEXANDER. Thank you, Mr. O’Shaughnessy. 
And thanks to all four of you. And I never anticipated I would 

meet the president of a company founded by Paul Revere. That is 
a pretty—that is impressive. 

Senator Salazar. 
Senator SALAZAR. Thank you very much, Senator Alexander. 
And thank you, as well, to the panelists for giving us such di-

verse perspectives on the issue of the RPS. 
My question is to you, Don Furman. Mr. Furman, you heard the 

comments from another energy producer, Mr. Bowers, where he 
comments that we ought not to have a national renewable energy 
portfolio standard. And, as his argument goes, and the argument 
of Mr. O’Shaughnessy and some of the panelists from before, the 
view is that we have such diversity across the Nation, in terms of 
what is available for renewable energy sources, that it would make 
no sense to have this national standard that has been dealt with 
by this Senate before. How would you respond to Mr. Bowers, Mr. 
Furman? 

Mr. FURMAN. Thank you, Senator Salazar. 
A couple of ways. One is, while there is a lot of diversity across 

the country, there are renewable resources in almost every part of 
the country. The Southeast has a lot of renewable resources in the 
form of biomass. And I’m not just talking about the potential of 
burning—co-firing biomass in large power plants; there are, you 

VerDate 0ct 09 2002 15:51 May 23, 2005 Jkt 021241 PO 10927 Frm 00060 Fmt 6633 Sfmt 6602 H:\DOCS\21241.TXT SENERGY2 PsN: PAULM



57

know, specifically—specific designed plants that will burn biomass 
much more efficiently. 

I think the other thing that is frequently missed is the concept 
of a national trading system. If you were to put in place—I mean, 
from our standpoint, the benefits of an RPS are that it creates a 
platform in which you can allow market forces to work. And if 
every utility has a requirement to either acquire renewable re-
sources or acquire the credits from others who do, you create a 
market-based solution where only the most cost-effective, the most 
environmentally sound projects will get built. That’s in contrast to 
the system we have right now with tax credits, which, besides the 
fact that they’re politically undependable—let me just put it that 
way—the other problem is, every—you know, a wind plant on top 
of the Smoky Mountain National Park is going to get the same tax 
credit as a wind plant in the middle of Wyoming that nobody’s 
going to see. And I think one of the thing is that we would see in 
a—with an RPS and combined with a trading system is that you 
would be able to smooth out those inequities across the country. 

Senator SALAZAR. And, Mr. Furman, how would you respond to 
this notion and reality that we’re dealing with that we have 18 
States that have already passed a renewable energy standard? And 
I’m sure there are many more States on the way. Mr. 
O’Shaughnessy’s own State is pursuing that. So how—what are the 
practical implications of having 50 different sets of those kinds of 
standards around the country to a power generating company like 
yours? 

Mr. FURMAN. For us, it’s particularly difficult. And we’re a little 
bit different from some of the other multi-state utilities, in that 
we’re not a holding company with operating companies. And I won’t 
go into the technical aspects of that. But, essentially, we are sub-
ject to an RPS currently imposed by the State of California. We 
serve northern California. We don’t have an RPS in the State of 
Utah. Utah considered an RPS, but they’ve made a policy decision 
not to require that. And yet our six State system serves all six of 
those States, and we recover our costs through State regulation in 
all six of those States. 

We have not faced this yet, but one of the nightmares that we 
are concerned about is, we comply with an RPS mandate in one 
State, and another State says, ‘‘Wait a minute, I didn’t tell you to 
do that. I’m not going to allow you to recover those costs.’’ And, 
again, I want to emphasize, we haven’t gotten to that point with 
our State commissions, but it’s not hard to imagine that sort of a 
situation emerging. 

I guess a corollary to that, if I could continue, is that I think this 
is a national issue. And that’s what I tried to emphasize in the be-
ginning of my remarks. And, for that matter, the whole issue of 
carbon is a global issue. And it is something that I think is suitable 
to national policy. And rather than having 50 different State legis-
latures making 50 different polices, it just makes a lot of sense to 
me, from a public policy standpoint, in adhering to principles of 
federalism, that the Federal Government would, you know, be the 
one to step forward and establish policy. 

Senator SALAZAR. Mr. Bowers, to make sure that we give you 
equal time, from your point of view, why are the comments that 
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Mr. Furman talked about in error? You don’t believe we ought to 
have a national RPS, and you talk about the uniqueness of the 
Southern, or Southeastern, part of the Nation. Tell us why you 
think he’s wrong. 

Mr. BOWERS. Well, I would add that the transference of credit 
trading—our job, in the Southeast, is to add generation resources 
that provide power for our local customers. And to pay penalties 
under—or buy credits from other parts of the country transfers 
funds to those regions without adding a single kilowatt to serve our 
customers. 

We do believe that local—in contrast to a national issue, we 
think the whole renewables discussion should be done at the State 
level. It’s about a regional availability of the regional resources 
available to a local utility company, and, I think, best served at the 
State level. 

Senator SALAZAR. Does it bother you that perhaps—and this’ll be 
my last question, Mr. Alexander; I see my time is up—that, within 
your own region of service, that, over time, you may end up having 
three or four different sets of standards that you’re having to deal 
with, based on what happens within the respective states that you 
serve? 

Mr. BOWERS. Sir, we already operate across four States, and we 
have to deal with four state commissions. And so, we’re pretty ac-
customed to dealing with the issues in different states. 

Senator SALAZAR. Okay. 
Thank you. 
Senator ALEXANDER. Thank you, Senator Salazar. 
Mr. Furman, in your testimony you said that your company is 

mainly coal and hydro, which works pretty well. But you urge more 
renewable fuels. And you say renewable energy facilities, especially 
wind generation, can be placed in service relatively quickly. And 
then you cite some studies about renewable energy that will reduce 
natural gas costs by billions, $10 to $40 billion by 2020. Since wind 
generation is a major part of that, about—do you have any rough 
estimate of how many megawatts of energy wind generation will 
produce, under this plan, by the year 2020 in the United States? 

Mr. FURMAN. Thank you, Senator. 
I don’t. And the reason is, I didn’t conduct that study. I was 

quoting Dr. Wiser’s study. 
I can tell you what I do know, though. And that is, our experi-

ence with wind changed dramatically during the California energy 
crisis. My company wrote off a billion dollars of excess power costs 
that we—we recovered a small amount of that eventually, through 
rates, but most of that our shareholders ate, frankly. It would have 
been worse had we not had wind resources available to us. What 
we learned in that experience is how quickly you can put together 
and put up a wind resource. And I will concede that——

Senator ALEXANDER. How many wind turbines do you have avail-
able to you? 

Mr. FURMAN. We have, in our integrated resource plan—over the 
next 10 years, we plan to acquire 1,400 megawatts of renewable re-
sources, which we expect to be predominantly wind, simply because 
of where we operate. 
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Senator ALEXANDER. So that’s equal to one gas plant or one nu-
clear power plant or one coal gasification—one coal plant, right? 

Mr. FURMAN. One really big one, yes. 
And I don’t mean to say we’re going to place all of our reliance 

on renewables. To the contrary, we have, just in the last 3 years, 
either built or acquired or contracted for three major gas-fired 
plants, and we are looking very seriously, as I said in my com-
ments earlier, at an IGCC or other clean coal technology solution. 

Senator ALEXANDER. If I may interrupt, what is your, just, 
thumbnail response to the commercial viability of this coal gasifi-
cation—the IGCC? Because we have a bipartisan—we’re all tanta-
lized by it, and wonder if we’re being realistic about it, or wonder 
what we can appropriately do to encourage it. 

Mr. FURMAN. The technology’s been around for a long time. 
Senator ALEXANDER. Right. 
Mr. FURMAN. There’s nothing really new about the technology. I 

think the big change was when General Electric, and then others, 
have acquired access to the technology and really changed the 
terms and conditions under which they’re willing to develop and 
provide that sort of a resource to a utility. In the past, the risk was 
simply too great for a regulated entity to undertake. 

Beyond that, I can’t really answer it definitively, because we 
have not committed to it. We are putting a lot of our own resources 
into exploring this. And it seems to have—what’s interesting about 
it is the bipartisan support that we get for it from Rocky Mountain 
States, which are largely coal-based, to our West Coast States, 
which are much more interested in environmental issues. And it 
seems to be a place where everybody comes together. And as long 
as the cost is not prohibitive, it seems to make sense. 

Senator ALEXANDER. I wonder if any of the witnesses have an an-
swer. I’m just trying to get a rough idea in my mind where—we’re 
going from a situation where most renewable power is produced by 
hydroelectric power, right? And what we’re talking about there 
today are standards that would mandate that we would—the non-
hydro part of renewable power, which is 1 or 2 percent of the total 
energy, would go to 10 or 12 or 15 or 20. And all of the testimony 
suggests that wind is an important part of that, so I wonder if any-
one has a wild guess, if we were to adopt the policies being rec-
ommended today, about how many megawatts of wind power we 
could expect to be produced in the United States in the next 10, 
15, 20 years. How can we get a sense of that? 

Mr. BOWERS. Well, I’ll take a crack at that. 
Senator ALEXANDER. Yes, sir. 
Mr. BOWERS. As we pointed out, we lack the sufficient wind re-

sources of the—elsewhere in the country. Our wind resources are 
lower in the Southeast. But we have tried to estimate how many 
wind turbines we would have to install, as a company, to meet a 
10-percent RPS. Using the lower wind speeds, it would take us 
about 5,000 wind turbines, just for our company. It’s an enormous 
undertaking for us. We don’t think it’s practical. 

Senator ALEXANDER. Now, 5,000——
Mr. BOWERS. 9,900 megawatts worth of wind turbines would be 

required, Senator, for us to comply with the 10-percent RPS. 
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Senator ALEXANDER. If each wind turbine is a little over one 
megawatt, that’s about 500 square miles of wind turbines. 

Mr. BOWERS. It’s a lot. 
Senator ALEXANDER. Washington D.C. is about 61 square miles, 

just to give an idea of size. 
Mr. Nogee, do you have any idea of what we could reasonably an-

ticipate, under standards like the ones you suggest, of the amount 
of megawatts that might be produced by wind in the United States, 
as we look ahead? 

Mr. NOGEE. It depends on quite a number of different assump-
tions, and I would have to check back at our analyses to get the 
outputs from our analyses. But on a rough—as a rough benchmark, 
you could expect that a 10-percent national standard would lead to 
about—between 90,000 and 100,000 megawatts of renewables. So 
perhaps two-thirds of that—of a 10-percent standard—would be 
wind. 

Now, I would point out that we’re looking at about 11⁄2-megawatt 
turbines typically going in today, and larger sizes on the horizon, 
particularly for offshore use, where we’re looking at 31⁄2-megawatt 
turbines in the Cape Wind proposal, and they’re already looking at 
5-megawatt turbines offshore in Europe. 

Senator ALEXANDER. Mr. Nogee, shouldn’t we be also looking to 
encourage conservation in this discussion of portfolio standards? 
And, if so, how should we do it? Customer premises technologies, 
like fuel cells and photovoltaic systems and inherently clean gen-
eration sources, like IGCC and nuclear, as Senator Domenici was 
suggesting—why should these resources not be included as eligible 
resources under renewable policies—a portfolio standard? 

Mr. NOGEE. I think we need to look at what the various re-
sources need for their development, and issues around what kind 
of policies make the most sense for different resources. We cer-
tainly need to promote energy efficiency in this country. And one 
policy that could do that would be an energy efficiency performance 
standard. We are seeing that now being experimented with in a 
few states. That’s certainly a positive direction. 

In terms of combining that in one standard with renewables, 
however, I think there’s a mismatch, in terms of combining policies 
like energy efficiency, where each technology is cost effective on its 
own, and combining that with supply options, like biomass, geo-
thermal, wind, and solar, where you want to promote a diversity 
of energy resources, not each of which is cost effective on its own, 
if you don’t count the natural gas savings. We think that it would 
be best to pursue those independently. 

Similarly, for the other technologies, if you’re looking at coal gas-
ification, certainly a promising technology, it needs more research 
and development, we believe. And I think the most interesting 
ideas to come out of this discussion are that one could diversity 
one’s portfolio, which is, I think we all agree, a major objective of 
this policy. You diversity one’s portfolio by adding more of the re-
sources that already comprise 70 percent of your portfolio. I think 
that most Wall Street analysts would not consider that policy di-
versification. 

Additionally, there’s issues with different levels of subsidies that 
these resources already get. If you were to eliminate all of the sub-
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sidies for fossil and nuclear fuels, and have them all compete, re-
newables would do very well. But, in fact, renewables are strug-
gling to find market share in an industry where nuclear and fossil 
fuels have taken the lion’s share of subsidies, historically, and con-
tinue to get very, very significant subsidies. In that environment, 
we should treat them separately. 

Senator ALEXANDER. Thank you. 
Any other comment on that from—Mr. Furman? And then we’re 

going to wrap the hearing up by 4:30. 
Mr. FURMAN. Senator, I just wanted to come back on the issue 

of how much wind is available. There have been estimates—and I 
think Mr. Nogee already hit the statistic I was going to give—but 
there have also been estimates of as much as 100,000 megawatts 
of wind capacity. 

The point I really want to make, though, is that a lot of that is 
in the West. But with a trading system, you can simply over-com-
ply, or you could over-comply with the RPS system in the West, 
simply because there isn’t—I guess I’m responding to Mr. Bower’s 
comment about how much acreage it would take for them to comply 
in the Southeast. That’s using Southeast wind speeds. But if cred-
its were available for them to comply, they would be able to, essen-
tially, take advantage of the wind in the West. And the wind re-
source in the West, in the Upper Midwest, is tremendous. It’s very 
large. 

Senator ALEXANDER. If we’re going to have 100,000 wind tur-
bines, or 80,000 or 90,000, covering, I guess, 10,000 square miles 
of land, would you agree that it might be wise to consider a policy 
of saying that at least some parts of our country are off limits, so 
that we could have some parts of the United States where we can 
look at the landscape and not see a wind turbine? 

Mr. FURMAN. Absolutely. And I think wind turbines aren’t for 
every place and every environment. And I think that, in certain sit-
uations, visually, they’re not desirable. I would agree with that. 

Senator ALEXANDER. I want to thank each of you for taking the 
time to be here and for providing such excellent testimony, both in 
your written statements and in your oral comments. I can assure 
you that we’ll take it very seriously. Senator Domenici has us 
working hard on these issues, and we are working in a bipartisan 
way to try to produce a sensible energy bill this year. 

The staff may have some extra questions that they could provide 
to you quickly. And if you have any comment to them, we’d like to 
have them. Or if you think of anything else you’d like to say to us, 
if you can get it in within a few days, we’d appreciate that. We’d 
appreciate that very much. 

Mr. O’Shaughnessy. 
Mr. O’SHAUGHNESSY. Well, I just wanted to say that I don’t have 

an oar in the water, as far as these different sources of energy. I 
don’t gain or lose from any one of them. I have a pretty good under-
standing of the economics of all of them, all of the major ones. To 
me, it’s a major disappointment that wind power doesn’t work, 
aside from the aesthetics problems. It’s a major disappointment 
that the economics are as disastrous as they are, because, when 
you want to talk about subsidies and understanding about the true 
economics, you’d better understand who wrote the study that you’re 
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reading. You want to look at independent studies where people 
don’t have an oar in the water concerning the proposals that 
they’re supporting. 

I think that you have to look globally. You have to understand 
that people who talk about ergonomic models on commodities and 
resources have never got it right. Not ever. And if they ever did, 
and they gave me the results of those studies, within 2 years I 
would put Soros to shame in the amount of money that I would 
control through my ability to trade commodities in this world. 

So, there’s a lot of uncertainty here. I think the model of having 
different States doing different things on their own, and containing 
the disasters that this is leading to, is good economic policy for the 
United States and for manufacturing. 

Senator ALEXANDER. Thank you, Mr. O’Shaughnessy. 
And, on that, we’ll conclude the hearing. Thank you very much 

for coming. The hearing is adjourned. 
[Whereupon, at 4:30 p.m., the hearing was adjourned.] 
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APPENDIX 

Responses to Additional Questions 

RESPONSES OF MR. O’SHAUGHNESSY TO QUESTIONS FROM SENATOR DOMENICI 

Question 1. Does greater reliance on renewables affect our competitiveness with 
other manufacturing nations? 

Answer. First, Revere Copper Products and the NAM support a diversified port-
folio of energy sources for the generation of electricity that includes affordable re-
newable power. Renewable power can make a contribution to increasing energy di-
versity, but in most cases will require federal and state tax support for expansion. 
Rather than command and control programs such as a portfolio mandate, we strong-
ly believe that the market, assisted by incentive policies and removal of regulatory 
roadblocks, are far superior allocators of resources for electricity generation that will 
bring the lowest-cost electricity to consumers. 

The answer to question #1, is ‘‘yes,’’ but the reasoning is somewhat different de-
pending on whether you project there will be a reduction in natural gas demand be-
cause of the RPS (a view is held by most of NAM members who have on-site steam 
and electric generation); or whether you anticipate, as Revere Copper Products and 
the majority of NAM members do, that an RPS that depends on wind power would 
have the perverse consequence of encouraging more future natural gas fired capac-
ity than would otherwise be built (see the answer provided to your question 2. b., 
below). 

One problem in answering this question is that not only do we do not know 
whether an RPS will reduce domestic gas demand, but how much downward pres-
sure such a demand reduction will have. Generally, lower natural gas demand 
would mean a lower natural gas price, which would help not only gas-intensive 
manufacturers and homeowners, but also would have a marginal impact on the 
price of electricity, which would help all manufacturers. Nevertheless, this tradi-
tional model may not be appropriate in the future. During the time frame of the 
next 15 years, the time proposed to meet the traditional federal RPS of 10 percent, 
LNG imports into the U.S. will increase and LNG is expected to have become a glob-
ally traded commodity. If U.S. powerplants use less natural gas to generate elec-
tricity as a result of an RPS, there will be a marginal reduction in the domestic de-
mand for natural gas, which will in turn reduce marginal supply of natural gas—
which may be imported LNG. However, it is unclear just how much impact lower 
LNG imports will have on the domestic natural gas price. In theory, it should, but 
we simply do not know yet whether in the next decades LNG will set the domestic 
U.S. natural gas price (so that the domestic natural gas price would not be affected 
by shifts in domestic demand) and whether or not the LNG market would be so 
large that the international price will not respond to modest shifts in U.S. demand. 

Accordingly, even if an RPS would act to lower natural gas use in electricity gen-
eration, no one has a sense how much impact that will have on overall domestic 
natural gas prices in 10 or 15 years. Certainly, any program that lowers natural 
gas prices would be a great help to natural gas-dependent manufacturing. But the 
benefits of any such program could be outweighed by the economic harm caused if 
that same program raised electricity prices, which would affect all manufacturers 
and the entire economy. Thus, an RPS or other program must not trade the real 
risk of raising electricity prices in exchange for perceived benefits, whether that is 
to increase energy diversity or reduce domestic demand for natural gas in electric 
generation. 

The competitiveness of U.S. manufacturers would be hurt to the extent that a tra-
ditional RPS or more diversified portfolio option raises the cost of electricity by man-
dating technologies or fees that are more expensive than currently idle excess capac-
ity or the lowest priced electricity source options, usually pulverized coal. Such a 
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program would allow Chinese factories to benefit from the lower cost clean tech-
nologies available and use more gas in their combined cycle gas generators. U.S. 
workers will not be able to compete. Jobs will be lost. Power needs to come from 
economic, low cost, clean sources such as nuclear, clean coal and gas in order for 
U.S. based manufacturing to compete. 

If the goal of an RPS or other portfolio option is to reduce demand for natural 
gas in the electricity sector, then it must also ensure that the lowest priced elec-
tricity is available to domestic manufacturers. If an RPS cannot keep electricity 
prices as low as possible, then the better polices to reduce natural gas demand 
would be to engage in federal policies that ensure more natural gas supply through 
increasing domestic production and LNG, incentivizing energy efficiency in the pub-
lic and residential sector as well as the manufacturing sector, and facilitating con-
struction of affordable coal and nuclear facilities, as well as providing incentives for 
increased use of alternative and renewable energy sources. 

Question 2a. Will the intermittent nature of renewable mean poor reliability? 
Answer. Yes. There are two kinds of reliability and both will suffer. The first has 

to do with having generation capacity available whenever it is needed. Intermittent 
sources by their nature are not always there when they are needed. The second oc-
curs as the shortage will cause generators to feed lower voltages into the trans-
mission lines and power quality and reliability will suffer. This causes manufac-
turing equipment to trip out, damaging the products being produced. Revere experi-
enced an example of the costs of power failures in the summer of 2003, as area resi-
dents turned on air conditioners and quickly reached the limit of the supposed ex-
cess power generation capacity in this mid-state region of New York. Although the 
utility suggested this was caused by Revere equipment, it’s funny how it only hap-
pens when the weather is hot and generation capacity is severely strained. Revere 
had no such incidents in the cooler summer of 2004. Reliability of electricity supply 
is vital to most manufacturers. 

Voltage will also drop as wind velocity drops. Reactive power will be needed to 
bring up voltage and to modulate fluctuations in voltage. These characteristics of 
wind power run counter to a growing need for increased power quality and reli-
ability for the digital world. Manufacturing needs this to operate ever increasingly 
sophisticated electronic controls and equipment. The future of competitive manufac-
turing will depend on the availability of quality power at competitive prices. (Of 
course, it will also depend on having a tax and legal system conducive to manufac-
turing.) 

Question 2b. Will the intermittent nature of renewable mean greater reliance on 
natural gas for back-up generation? 

Answer. Yes, Revere Copper Products and many NAM members believe that adop-
tion of an RPS will actually increase demand for natural gas in the electricity sector. 
When the wind stops, demand for electricity does not go down, especially on a sti-
fling hot summer afternoon which is all the more uncomfortable because of the lack 
of wind. Consumers turn on air conditioners to compensate. Then, some other con-
ventional capacity that has been shut down must come up to replace the wind 
power, as well as to meet the peak demand. Of course, natural gas would be saved 
if it is a natural gas combined cycle plant that was the conventional power source 
that had been idled when the wind blows. The real point is that federal policy needs 
to increase the deployment of pulverized and affordable clean coal and nuclear facili-
ties, so that natural gas is not the least cost option for electricity generators. 

The type of generating capacity that is most suited for limited periods of high de-
mand and providing peaking capacity is single-cycle gas turbines. I am aware that 
natural gas is the preferred back-up power to the wind units in Texas, California 
and Great Britain. It is possible that in areas with large reserve margins there may 
be some opportunity to utilize extra coal-fired generation to back-up wind, but that 
would mean that often the turbines would have to be spinning all the time, just in 
case the wind drops. This would effectively double the real cost of generating the 
wind power, and therefore appears to be a less likely choice by generators compared 
to using natural gas backup power. 

Any fair and impartial study of the cost of wind power or other intermittent 
sources should include the cost of that stand-by power that is not required for con-
ventional sources. Think about that conventional power source having to shut down 
whenever the wind dies. Much, if not most, of those costs to build, operate and 
maintain those conventional units continue while the windmills turn. And that cost 
should also be fairly ascribed to wind power’s real costs. Moreover, utilities cannot 
count wind power or any other intermittent source toward its capacity to meet peak 
demand unless there is the back up power behind it. 

Nevertheless, while an RPS does include several technologies, it is wind that ap-
pears to have the most potential to meet a traditional RPS. And, some NAM mem-
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bers believe that mandating even wind power will reduce—the use of natural gas 
units that will be used otherwise for peaking and non-peaking purposes. The ability 
of wind to be relied on to meet peaking requirements is suspect, but when the wind 
does blow during peak demand, wind would back out natural gas use. This analysis 
appears to have particular merit in cases where an electric generator has over-built 
its natural gas peaking capacity or has not been able to build coal or nuclear capac-
ity to meet base load growth. Revere and other NAM members believe that the bet-
ter solution for electricity consumers over all is for the Congress to pass the Clear 
Skies Act and provide other initiatives to promote new coal and nuclear generation. 
However, once again, an overall increase in electricity costs may outweigh for most 
manufacturers any benefits the reduced natural gas demand in the electricity sec-
tor. 

In conclusion, in many cases, an RPS will cause electric generators to build addi-
tional natural gas generation or utilize now idle gas generators to provide the nec-
essary back-up power for the mandated intermittent renewable generation. This 
natural gas fired generation capacity will be in addition to the normal natural gas 
peaking capacity the generator needs to meet those peak demands on August after-
noons. Thus, instead of reducing natural gas demand, an RPS could actually in-
crease it natural gas use in cases where an electric generator can build adequate 
coal or nuclear generation capacity. 

HOW TO IMPROVE THE TRADITIONAL RPS 

As indicated in my testimony, Revere Copper Products and the NAM strongly op-
pose the concept of a federal mandate on energy choice for electric generators, man-
ufacturers and other consumers. Intrusions into the marketplace by previous Con-
gresses and Administrations should be proof enough that such intrusions distort 
markets, have unintended consequences, waste consumers’ money and prove dif-
ficult to turn off or improve as favored parties lobby for more rather than less regu-
lation. Accordingly, we urge the Congress to refrain from mandating a nationwide 
portfolio for electricity sales or generation. The individual states are much better 
positioned to tailor the political and economic balances for electricity generation 
power sources particular to their own situation, including current infrastructure and 
access to renewable or other energy resources. 

However, if Congress deems it necessary to pass a one-size-fits-all fuels mandate, 
then inclusion of every factor that moves the traditional RPS closer to a free market 
mechanism would be an improvement. From the Revere Copper Product’s and the 
NAM’s perspective as consumers of electricity with little ability to pass through ad-
ditional manufacturing input costs, we would like to see such a federal fuels man-
date require that all net direct and indirect real costs (after state and federal tax 
credits and other incentives) incurred by electricity generators to install and operate 
qualifying generation be compared to that utility’s lowest cost incremental power op-
tion, as determined by the local PUC, with full consideration of federal and state 
emission requirements. If the qualifying generation exceeds the lowest-cost alter-
native, there should be relief from the mandate to the extent that new sales or gen-
eration capacity is built with units that meet all Clean Air Act requirements. 

Such an escape value would be a vast improvement over the 1.5 cent K/w tax in 
earlier RPS proposals, as this new approach would encourage compliance with the 
very expensive new Clean Air rules with coal while not burdening manufacturers 
and other electricity consumers with unnecessary costs. In fact, the new Clean Air 
rules will already raise the cost of pulverized coal electricity generation, thereby in-
creasing the economic attractiveness of renewables, nuclear and advanced coal tech-
nologies. 

In summary, the Revere Copper Products and the NAM believe a federal RPS or 
even Generation Diversity Standard (GDS) is an outdated and unnecessary concept 
that is not only economically harmful, especially in the context of today’s competi-
tive world marketplace, it is not needed in light of state and federal tax and other 
incentive programs and the stringent new Clean Air regulations. 

Question 3. What about applying the Federal mandate to incremental generation 
only? 

Answer. Certainly, the smaller the RPS or GDS requirement, the less impact it 
will have on the economy. Even if the RPS were only applied to the nation’s incre-
mental electricity requirements, and even if the percentage stayed at 10 percent, all 
of the sound arguments against a federal RPS would still obtain. Yes, there would 
be somewhat less unnecessary additional electricity costs, unfair treatment of some 
states compared to others and distortion of rational economic decisions. But, does 
the mere reducing of the economic harm of an RPS turn this lemon into lemonade? 
And, once this framework is in the federal law, history demonstrates that it would 
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be significantly easier for future Administrations and Congresses to amplify its size 
and its faults. 

Again, the NAM and Revere Copper Products, believe the new Clean Air rules 
will increase the cost of pulverized coal electricity generation, and that will be a suf-
ficient incentive, combined with state and local tax incentives, to increase the mar-
ket penetration of renewables, nuclear and advanced coal technologies for incre-
mental electricity needs. 

Question 4. Should credits offered under State programs count toward a Federal 
mandate? 

Answer. The closer a federal mandate approaches state requirements, the better. 
The individual states are much better positioned to tailor the political and economic 
balances for electricity generation power sources particular to their own situation, 
including current infrastructure and access to renewable resources. In fact, imposing 
a federal mandate as an overlay over the state’s inherently more informed decisions 
is bound to lead to economic waste and unfairness between various states and the 
manufacturers and other electricity consumers within them. 

Question 5. What resources should be included in a GDS if a multi-tier approach 
is used? 

Answer. More choices will always improve the mandate by moving toward the real 
marketplace. If Congress were to mandate a one-size-fits-all GDS that allows nu-
clear and clean coal facilities to qualify in a GDS, then that would be an improve-
ment over a traditional RPS. However, the consequence would be that Congress 
would be favoring every type of electricity generation energy except the most afford-
able in the near term—most importantly new or renovated pulverized coal facilities. 
Since such facilities are now required by the EPA under the Clean Air Interstate 
Rule and the Mercury Rule to meet dramatically lower emissions requirements, 
Congress would be steering electricity generators away from very clean and very af-
fordable power options, to the detriment of our competitiveness and standard of liv-
ing. 

Question 6. Should there be different levels of credit for different classes of re-
sources? 

Answer. Rather than impose a new federal regulatory framework where Congress 
decides what is best for the marketplace and has to guess about circumstances and 
technologies many years into the future, it would be highly preferred if the Congress 
instead encouraged through tax incentives and RD&D efforts the widest variety of 
energy sources that could then be adjusted as circumstances and technologies 
change. Changing a GDS, on the other hand, would involve a major political strug-
gle involving many now-advantaged parties, and would always be a political rather 
than an economically sound program. 

Question 7. What should be the States’ role in determining resources, tiers and 
credits? 

Answer. A Federal GDS could only be improved if the several states were given 
the autonomy to use their individual judgment based on their particular cir-
cumstances. Accordingly, the NAM would respectfully suggest that the best GDS is 
a statement that the federal government will not preempt state RPS and GDS pro-
grams, and will not impose either on any state that has chosen not to adopt them. 

Question 8. Should transmission improvements, storage facilities and demand-side 
management gains be credited? 

Answer. Yes, definitely. If there has to be a GDS, in many cases these factors 
would be more affordable ways to use energy more efficiently and reduce the de-
pendence on generation. 

Question 9. Should the payment of RPS credits by a retail supplier to the DOE 
be changed to make the DOE pay the retail supplier credits for qualifying invest-
ments? 

Answer. This is an excellent idea, and would have all the benefits of incentivizing 
whatever politically correct energy sources Congress chooses at a given time, with-
out increasing electricity costs to the consumer. Perhaps the money to fund this 
DOE credit program could be raised from new on-shore federal oil and gas receipts 
or OCS revenues from production off the coasts of states that are willing to accept 
it, such as Virginia. This concept loses support from consumers like the NAM, how-
ever, if the funding source for the DOE credits were to come from some tax on en-
ergy. 

Question 10. If there is a mandated GDS of 10 percent, how important would tax 
credits still be to a project’s financing? 

Answer. It is unclear whether the question refers to today’s renewable energy pro-
duction tax credit or the DOE credit proposed in question 9. If the GDS definition 
of qualifying generation energy source is very broad, then perhaps wind and bio-
mass would only be built where it makes economic sense to do so. Today, wind 
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power is rarely being built voluntarily without the federal and sometimes a similar 
state, tax credit. Thus, it is likely that federal outlays to the renewable energy tax 
credit will be considerable if there is an RPS, but less in the future if there is no 
RPS or if a GDS mandate included nuclear and other more affordable technologies. 

RESPONSE OF MR. O’SHAUGHNESSY TO QUESTION FROM SENATOR SALAZAR 

Question 1. It is very clear from your testimony that you are against a renewable 
portfolio standard, but I don’t believe you have thought this through. First, let me 
get this straight: your company is already subsidized by the government of New 
York State, which allows you to buy electricity at a rate less than the average con-
sumer. If you are already subsidized by the state government, why do you think 
that would change under a renewable portfolio standard? Secondly, I dispute your 
claim that a federally mandated RPS would increase the cost of electricity to con-
sumers. Mr. Nogee, sitting on this same panel, has hard numbers to prove that costs 
will not go up, and he is not alone. Models being used by the Union of Concerned 
Scientists, the Rocky Mountain Institute, and others are modeling oil at about 35 
dollars a barrel today and dropping to 25 dollars a barrel by 2010. Natural gas 
prices follow a similar trend. These numbers are so low that you will have to admit 
something is wrong with them. Yet even under those models, the price of electricity 
and the price of natural gas would go down with a renewable portfolio standard. 
Why are you against cheaper electricity and gas prices? 

Answer. Revere is not subsidized by the government of New York State but it was 
allowed to buy power, at cost-based rates, from a state owned power plant as part 
of an economic development program. Fortunately, this program has had the effect 
of protecting manufacturing companies like Revere from the costly transition to de-
regulated markets in New York and the stranded costs that resulted from the fail-
ure of mandated state energy programs of many years ago. 

The irony is that the low cost power available to Revere as part of this arrange-
ment is nuclear. Several years ago, the state sold its nuclear generation plants and 
no longer can supply low cost power outside of a narrow geographic band around 
its hydro plants. In about two years, the contract that Revere has for competitive 
cost power will run out and it is not clear that the state will be able to replace it. 
If I believed for a minute that wind power was truly low cost, you couldn’t find any-
one who would be more excited because they are being built all around my Rome, 
New York plant. 

By the way, the local utility believes there is excess power available in this area 
(mid-state) and that a transmission line should be built to transport the alleged ex-
cess power available in this region to downstate New York where there is clearly 
a shortage. This is a perfect example of having to build wind power in locations that 
are not close to where the shortage occurs. A clean coal or gas plant located closer 
to New York City would not require anywhere near the same investment for trans-
mission lines to serve those locations from mid-state New York. Of course, as stated 
in my earlier testimony, the additional transmission costs that are unique to wind 
power because of its site specific attributes are not included in wind power genera-
tion costs as they should be in any fair comparison. 

I am also concerned about Revere’s customers who are other manufacturing com-
panies located throughout the United States. For example, Revere ships to a manu-
facturing customer in Tennessee who may ship to a final product manufacturing 
plant in Alabama. Now that product must compete with a similar product made in 
China. A federal mandated program burdening them with high cost power just 
makes it all the more difficult for them to survive. 

Putting Revere aside for a moment, consider that the impact on Revere would be 
similar to the impact on many of the thousands of manufacturing companies located 
throughout the U.S.A. Most of these are small manufacturing companies like Revere 
and usually even smaller. However, many of our customers are the large manufac-
turing companies whose names are familiar to you. We don’t want to see the com-
petitive position of their manufacturing facilities in the U.S.A. harmed either. 

There are several categories of groups that perform economic and feasibility stud-
ies of energy sources . . . all lay claim to developing hard numbers. One group con-
sists of environmental groups who are generally well intentioned but hardly inde-
pendent since economic realities are not their first priority. A second group consists 
of manufacturing companies who benefit from alternative energy sources because 
they produce materials or equipment or fuels used in this sector. The third are utili-
ties. The third group has many players with quite different agendas and are difficult 
to classify. Utilities will differ based on whether they are generators or transmission 
and distribution (t&d) companies. Is the generation regulated or ‘‘deregulated’’? (In 
fact, deregulation should be termed reregulation.) The same utility or generator can 
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have different objectives in different states. A ‘‘deregulated’’ generator could be very 
interested in wind power if the costs are subsidized and its use is mandated so that 
t&d companies must build transmission lines to their sites. The t&d regulated utili-
ties may not mind that since they are in the business of building lines and recov-
ering the costs in their rates. Finally the ISO must dispatch such power not on an 
economic basis but to meet the mandate. Yet other utilities may feel that the utter 
impracticality of renewable power is not good for their local economies but may be 
inhibited in speaking out because they do not want to appear to be politically incor-
rect. 

The long and short of it is that most of the parties who advocate for renewable 
power have interests that are not the same as a manufacturing company such as 
mine which can examine dispassionately the true economics of alternative sources 
and understand what is real and what is highly improbable. Based on pure econom-
ics, renewable power today unfortunately incurs costs much higher than conven-
tional sources. If their costs were lower, governments would not have to mandate, 
subsidize and surcharge it into use. You would find people like me and my company 
doing it without you, thank you. 

Whenever Revere or any other well-run company that must compete in the real 
world does an economic analysis, one of the first things we do is list the assump-
tions made in the analysis. This list grows as the study proceeds. For example, a 
study that has five pages of data might have one full page of assumptions . . . say 
20 items. Hard numbers as a result are extremely rate but what is clear is that 
in any economic analysis, it is easy to product a biased result. So you look at the 
source. What is the self-interest of that source? If you want to know what is good 
for manufacturing and manufacturing jobs in the U.S.A., ask me or NAM, not the 
Union of Concerned Scientists or the Rocky Mountain Institute or even a public util-
ity. 

My examination of the true economics of wind power is that it (in most cases) rep-
resents an economic disaster that cannot be sustained. I further believe that any 
economic model that cannot be sustained is harmful to the environment. I’ve come 
to believe that since the evolution of renewable power is at a very early stage in its 
development, mandating renewable power with today’s technology is like trying to go 
the moon in the 1950’s. Someday a country that has a highly industrialized economy 
that supports a strong military will develop a new technology for renewable power 
that is clean and economic. This conclusion is based on a belief that only a strong 
economy can support the research effort that will be required to develop such a 
source and that it will be the result of a spinoff of military (and space) programs. 
Whimsical solutions like windmills are hallucinations. Don Quixote need not apply. 

Think about the wind blowing and the wind turbines generating. Then the wind 
stops and conventional power must kick in to replace it. Then the wind starts up 
again and the conventional power shuts down. Do you send the people at the con-
ventional plant home? Do you dismantle the plant and sell the scrap to recover the 
capital cost of construction? In the real world, you include the back up costs that 
are uniquely required (to such an extent) for wind power as part of the wind power 
costs. This is what the Royal Academy of Engineers considered in its fairly unbiased 
study that I quoted. The irony is that the most efficient plants to shut down and 
start up for back up power are gas fired generation plants and not the lower cost 
large scale nuclear or clean coal plants. Having said all that, there is a place for 
wind power and the market will find that place if it is not mandated or subsidized 
or surcharged into an uneconomic application. 

RESPONSE OF MR. O’SHAUGHNESSY TO QUESTION FROM SENATOR TALENT 

Question 1. If there is a mandated RPS, how would transmission from remote lo-
cations be paid for? 

Answer. If the RPS is built within a non-competitive state, and the electric util-
ity’s rates are regulated by the Public Utility Commission, then the commission 
would have to presume a federal mandated costs of an RPS, including the back-up 
power and the transmission as well as the renewable generation facilities, as ‘‘just 
and reasonable’’ and pass those costs through to the ratepayers. Added to this rate 
increase for consumers presumably would be a standard rate of return on the cap-
ital invested—insult to injury for beleaguered electricity consumers. 

Question 2. How should nuclear energy and clean coal through coal gasification 
be factored into a national RPS? 

Answer. The NAM strongly supports federal encouragement of additional nuclear 
power, including aggressive RD&D of advanced nuclear technologies, and a broad 
exploration of new technologies to use the nation’s abundant and affordable coal re-
serves. Since the NAM strongly opposes mandating a nation-wide portfolio for elec-
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tricity sales or generation, we believe the better policy is for the federal government 
to encourage all potential sources of energy for electricity generation independently 
of some arbitrary portfolio requirement. 

Of course, if the Congress were to mandate a one-size-fits-all RPS, allowing nu-
clear and clean coal facilities to quality would be an improvement, but the con-
sequence would be that the Congress would be favoring every type of electricity gen-
eration energy except the most affordable in the near term—most importantly new 
or renovated pulverized coal facilities. Since such facilities are now required by the 
EPA under the Clean Air Interstate Rule and the Mercury Rule to meet dramati-
cally lower emissions requirements, the Congress would be steering electricity gen-
erators away from very clean and very affordable power options. 

Question 3. Should full costs of adding renewable resources and efficiencies, as 
compared to other sources of energy, be factored into any RPS? 

Answer. As you are aware from our testimony, the NAM is very concerned that 
the proponents of an RPS do not appear to take into account the ‘‘hidden’’ costs of 
the additional transmission, back-up power, balancing, load following and dispatch 
costs, and of course, the cost of building three times as much wind power generating 
capacity as is needed to meet the sales requirement. We found the testimony of the 
Union of Concerned Scientists to be especially oblivious to these real costs. 

The NAM urges the Congress to refrain from mandating a nation-wide portfolio 
for electricity sales or generation. The individual states are much better positioned 
to tailor the political and economic balances for electricity generation power sources 
particular to their own situation, including current infrastructure and access to re-
newable resources. 

However, if there must be a mandated, one-size-fits-all RPS, then of course, inclu-
sion of every factor that moves the RPS closer to a free market mechanism would 
be an improvement. From the NAM’s perspective as consumers of electricity with 
little ability to pass through additional costs, we would like to see such a federal 
RPS require that all net direct and indirect real costs (after state and federal tax 
credits and other incentives) incurred by electricity generators to install and operate 
the renewable generation be compared to that utility’s lowest cost incremental 
power option, as determined by the local PUC, with full consideration of federal and 
state emission requirements. 

In our view, the most appropriate ‘‘escape valve’’ to prevent an RPS from hurting 
the economy would be to excuse compliance with the RPS if all qualifying genera-
tion options exceed the lowest-cost alternative available in the marketplace—wheth-
er that is CHP, pulverized coal or demand-side management. 

Such an escape value would be a vast improvement over the 1.5 cent K/w tax in 
earlier proposals, as this new approach would encourage compliance with the very 
expensive new Clear Air rules with coal while not saddling manufacturers and other 
electricity consumers with unnecessary costs. In fact, the new Clean Air rules will 
already raise the cost of pulverized coal electricity generation, thereby increasing 
the economic attractiveness of renewables, nuclear and advanced coal technologies. 

In summary, the NAM believes a federal RPS is an outdated and unnecessary 
concept that is not only economically harmful especially in the context of today’s 
competitive world marketplace, it is not need to responsibly encourage renewables 
in light of the stringent new Clean Air regulations. If the goal of an RPS is really 
to decrease natural gas demand in electricity generation, then the NAM believes 
there are more appropriate polices to accomplish that goal that do not have the risk 
of raising the cost of electricity to all consumers. Better polices to reduce natural 
gas demand would be to engage in federal policies that ensure more natural gas 
supply through increasing domestic production and LNG, incentivizing energy effi-
ciency in the public and residential sector as well as the manufacturing sector, and 
facilitating construction of affordable coal and nuclear facilities, as well as providing 
incentives for increased use of alternative and renewable energy sources.: 

Question 4. Would it be more appropriate to apply any national RPS only on gen-
eration needed to meet load growth? 

Answer. Certainly, the smaller the RPS requirement, the less impact it will have 
on the economy. Even if the RPS were only applied to the nation’s incremental elec-
tricity requirements, and even if the percentage stayed at 10 percent, all of the 
sound arguments against a federal RPS would still obtain. Yes, there would be 
somewhat less unnecessary additional electricity costs, unfair treatment of some 
states compared to others and distortion of rational economic decisions. But, does 
the mere reducing of the economic harm of an RPS turn this lemon into lemonade? 
And, once this framework is in the federal law, history demonstrates that it would 
be significantly easier for future Administrations and Congresses to amplify its size 
and its faults. 

VerDate 0ct 09 2002 15:51 May 23, 2005 Jkt 021241 PO 10927 Frm 00073 Fmt 6601 Sfmt 6621 H:\DOCS\21241.TXT SENERGY2 PsN: PAULM



70

Again, the NAM , the believes the new Clean Air rules will be increasing the cost 
of pulverized coal electricity generation, and that will be a sufficient incentive, com-
bined with state and local tax incentives, to increase the market penetration of re-
newables, nuclear and advanced coal technologies for incremental electricity needs. 

RESPONSES OF MR. NOGEE TO QUESTIONS FROM SENATOR DOMENICI 

Question 1. Shouldn’t other clean energy sources be eligible for inclusion in a port-
folio standard—State or Federal? 

Would you agree with the statement that support for renewables should fit within 
a much larger public policy objective of:

• diversifying our sources of electric generation; 
• reducing environmental impact; 
• reducing reliance on oil and natural gas; and 
• helping ensure that consumers pay no more than is necessary for their elec-

tricity.
If you agree with this statement, shouldn’t we also be looking to encourage con-

servation; customer premises technologies like fuel cells and photovoltaic systems; 
and inherently clean generation sources like IGCC and nuclear? Should these re-
sources be included as eligible resources under a RPS? If not, why not? 

Answer. I would agree that support for renewables should fit with the policy ob-
jectives outlined above, along with the objective of increasing use of domestic re-
sources to enhance energy security and economic development, especially in rural 
areas. 

Customer-sited renewable generation, such as fuel cells using renewable fuels and 
photovoltaic systems, should continue to be eligible in a federal RPS, and continue 
to be eligible for triple credits, as enacted twice by the Senate. While I would agree 
that IGCC, advanced nuclear generation, and non-renewable customer sited genera-
tion should be encouraged, other mechanisms should be used to encourage these 
technologies, and they should not be included as eligible resources in an RPS, for 
the reasons discussed below. 

Each of the technologies listed in the question could somewhat reduce reliance on 
oil and gas. As Dr. Ryan Wiser testified, by reducing the demand for natural gas, 
they would help reduce its price, as he found that efficiency and renewable energy 
would do. Dr. Wiser also testified that the price impact from reducing demand is 
larger in the short-term than it is in the long-term. 

Over the long-term, however, the most important economic benefit of the RPS is 
that it would diversify the fuel sources in our energy portfolio, reducing consumer 
and industrial energy bills by creating new competitors to the coal, gas and nuclear 
resources that currently constitute about 90 percent of our fuel sources for elec-
tricity. Developing advanced technologies that use existing fuels is also important, 
but does not contribute to the objective of diversifying energy sources.

Any new or minimally used fuel whose price is independent of existing fuels 
would help accomplish that objective. The more that new competitors are available 
to be rapidly deployed, the less vulnerable our economy is to potential energy supply 
shortages or interruptions, price spikes, price increases or price manipulation as a 
result of our current dependence on a limited supply of a limited number of fuels. 
Renewable resources—including wind, solar, biomass, geothermal, tidal, and wave 
power—are especially valuable in this respect because they are also domestic, non-
interruptible, and nondepletable; because they do not present attractive targets for 
terrorists; because they avoid the risk of high future environmental and safety regu-
latory costs; and because they each have the potential for significant expansion as 
competitors to existing fuels. 

Improving the efficiency, the environmental performance, and the safety of tech-
nologies that utilize currently dominant fuels is also a very important objective, but 
accomplishing that objective cannot satisfy the critical national need to develop new 
competitors to current fuels. Because both objectives—developing new fuel sources, 
and developing advanced technologies using dominant fuels—are important, one pol-
icy, such as the RPS, should not be used to create a zero-sum game where achieving 
one objective competes with achieving the other objective. 

Proposals that would maintain or increase even other subsidies for the dominant 
resources, and potentially phase out the production tax credit for renewables, com-
pound the concern that including other technologies in the RPS could limit or pre-
clude its effectiveness in developing new competitors. Nuclear generation, for exam-
ple, continues to receive significant subsidies for fuel enrichment, insurance, secu-
rity, and waste disposal. A Cato Institute paper found that the insurance subsidy 
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* The graphs in this statement have been retained in committee files. 

alone conferred by the Price-Anderson Act is worth as much as $3.4 billion per year 
to the nuclear industry.1 

Improving energy efficiency is also a critical national objective, but one that 
should not compete with or displace the need to develop new supply-side competitors 
to coal, nuclear and gas. The U.S. needs both improved energy efficiency and new 
supply options. There are many very inexpensive efficiency options that are not 
being implemented because of market barriers in the electricity industry. Sound en-
ergy policy should ensure that those cost-effective efficiency options are imple-
mented without putting them in competition with and compromising the objective 
of developing new supply options. 

The RPS is designed to help emerging renewable technologies cross over the so-
called ‘‘valley of death’’ between R&D and commercial deployment. The RPS lets the 
market place determine winners and losers by creating a national market with com-
petition among new commercially ready technologies to gain critical field installa-
tion and operating experience and achieve initial economies of scale, the RPS helps 
drive down the costs of the technologies to enable them to increasingly compete with 
established fuels. 

To the extent that Congress wants to utilize competition to meet a standard to 
further the objectives of developing new renewable energy sources, improve end-use 
efficiency, or developing advanced technology to utilize today’s dominant energy 
sources, it should create entirely separate standards to meet each of the three objec-
tives. In that way, similar technologies will compete with each other to achieve each 
of the three objectives, without trading one important objective for another. 

Before considering such a competitive mechanism for advanced technologies using 
today’s dominant energy sources, however, we recommend that Congress consider:

• While there are now a number of states that have demonstrated successfully 
that a renewable standard can work, there is not yet one working state example 
of an advanced technology standard. Pennsylvania’s standard, with a separate 
tier for non-renewable advanced technologies, is still in the regulatory develop-
ment phase. 

• The RPS creates competition among renewable projects and options because 
many small projects can compete to fulfill a relatively small piece of the overall 
load. As Commissioner Richard Morgan pointed out in his oral testimony, it is 
not clear whether such a mechanism would work effectively with much larger 
projects. Larger projects would create lumpy additions to utility rates, and are 
not likely to be financeable using a market-based mechanism such as tradable 
credits, especially for initial deployment of new technologies. 

• We are not aware of any analyses that would help determine appropriate per-
centages, costs and benefits, or cost cap levels for a standard for advanced tech-
nologies. 

• To be on a level environmental playing field with renewables, which have very 
low or zero net carbon emissions, IGCC would have to be coupled with carbon 
capture and storage. 

• An early deployment mechanism, like a portfolio standard, is not a substitute 
for R&D. Carbon capture and storage still requires significant R&D to deter-
mine if it can be effective and economical. Advanced nuclear technologies re-
quire considerable R&D to resolve safety, security, waste disposal and economic 
issues before they are ready to consider for deployment. 

• Nothing will foreclose future nuclear options faster and surer than another nu-
clear accident. The highest nuclear funding priority should be increasing the 
Nuclear Regulatory Commission’s budget for inspection and enforcement. 

• While R&D on advanced fossil and nuclear technologies is very important, the 
paltry sums expended on R&D by the mature energy industries in comparison 
to other industries2 suggests that Congress may be perpetuating an unneces-
sary and expensive expectation and dependence on federal R&D support. While 
the graph below* from 1995, the R&D situation, particularly in the electricity 
industry in the wake of restructuring, has become only worse. Congress may 
want to consider how to induce greater R&D spending by the energy industry 
itself, rather than simply increasing subsidies for the well-established fossil and 
nuclear industries. 
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Question 2. Are higher prices in store for consumers whose utilities have little 
ability to generate electricity from renewables? 

You make a strong ‘‘big picture’’ case for a national RPS citing job creation, manu-
facturing opportunities, creating fuel diversity among other advantages. However, 
there are still states and companies that oppose a renewable mandate because they 
do not have sufficient solar, wind or biomass sources to meet such a mandate and 
they believe that it will force ratepayers in their jurisdictions to pay higher rates 
for electricity because credits must be purchased to meet the mandate. How do you 
respond to those concerns? 

Answer. Thank you. A national renewable electricity standard would not only 
save money for U.S. consumers as a whole, but would most likely reduce energy 
bills in every region of the country. The following table illustrates the savings, by 
census region, from our analyses utilizing the NEMS model, in each of the three 
scenarios we have run using EIA’s 2004 natural gas price projections. The graph 
shows the definition of the census regions, along with the savings from a 20 percent 
national RPS, using UCS assumptions.

CUMULATIVE ENERGY BILL SAVINGS BY U.S. CENSUS REGION 
[In billions of dollars] 

Census Region 

20 Percent by 2020 RPS 10 Percent by 
2020 RPS 

UCS
Assumptions 

EIA
Assumptions UCS

Assumptions 

New England ............................................... 1.4 0.7 1.1 
Mid-Atlantic ................................................ 5.7 2.0 4.0 
East North Central ..................................... 8.4 5.3 6.1 
West North Central .................................... 2.2 1.2 1.8 
South Atlantic ............................................. 2.9 0.1 4.0 
East South Central ..................................... 1.6 0.9 1.6 
West South Central .................................... 13.3 8.1 10.5 
Mountain ..................................................... 5.0 3.1 2.8 
Northwest .................................................... 2.6 1.7 1.7 
California ..................................................... 6 4.2 4.3 

Results are in cumulative net present value 2002$ using a 7 percent real discount rate. Ex-
cludes transportation. 

Source: UCS, 2005. Based on results from Renewing America’s Economy. 

The reasons that all regions can benefit from a national RPS are that a) all re-
gions would see lower natural gas prices for electricity generation as well as for 
other direct gas consumers b) all regions have some renewable resources, and would 
likely see an increase in using local resources for generation, c) the national credit 
trading market created by a national RPS means that all regions can buy renewable 
energy credits for the same price, and give utilities negotiating leverage over local 
renewable generators; and d) by achieving economies of scale, the national RPS will 
reduce the cost of renewable energy technologies throughout the country. 

Additionally, while the Southeast may not have as rich a renewable resource base 
as some other regions, the dearth of renewable resources in that region has some-
times been exaggerated. 

For example, Mr. Bower’s testimony for the Southern Company neglected to men-
tion the potential for off-shore wind energy resources. Recent research has found 
commercially significant wind resources—including the very strongest class 7 
winds—off-shore in the Gulf of Mexico and the South Atlantic.3 

The Southeast also has significant existing hydropower resources. According to 
the National Hydro Association, the Southeast as the potential to add 2,941 MW 
of incremental hydropower at existing dams—second only to the Northwest/Rocky 
Mountain region.4 Mr. Bower’s testimony also neglected other ocean resources, such 
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5 e.g., Leonard Anderson and Timothy Gardner, ‘‘Cities Eye Ocean Waves for Power Supplies,’’ 
Reuters, Feb 13, 2005. http://www.reuters.com/newsArticle.jhtml?type= 
businessNews&storyID=7611884

6 http://www.nrel.gov/ncpv/documents/pvlutil.html
7 http://www.eia.doe.gov/cneaf/coal/quarterly/t28p01.txt

as wave and tidal power, which are proving to be increasingly promising.5 Since in-
cremental hydro, as well as off-shore wind, tidal and wave resources are not in-
cluded in EIA’s NEMS data bases, they are not included in either EIA or UCS anal-
yses. Were these resources included, the analyses would show even greater benefits 
for the Southeast region. 

Mr. Bower’s testimony included a map of solar resources intended to demonstrate 
that such resources in the Southeast pale in comparison to the Southwest. In deter-
mining the value of solar energy, however, the effective load carrying capability 
(ELCC)—which reflects the match between solar output and peak electricity de-
mand—can be more important than the measure of direct solar radiation in a re-
gion. The ELCC in most of the Southeast is very high, and in some areas of the 
Southeast is among the highest in the country.6 

Southeast states currently import fossil fuels from other states and countries. Is 
it more of a problem for Georgia to import some wind energy from, say, the Midwest 
or Texas than to continue importing coal from Kentucky, Virginia, Wyoming, and 
Venezuela? Is it more of a problem for Florida to import some renewable energy 
from neighboring states than to continue importing coal from nine states plus Co-
lumbia, Poland, Venezuela and South Africa?7 

A national RPS will have other benefits for the Southeast and other regions. By 
giving utilities the option of buying locally produced renewable resources or import-
ing renewable credits from other states, utilities have more leverage over local pro-
ducers to help keep costs to a minimum. By creating a national market for renew-
able energy credits, and encouraging development of each renewable technology 
where it is most cost-effective, a national RPS maximizes learning effects and econo-
mies of scale, driving down renewable energy costs. By improving technology faster, 
the national RPS makes renewable resources in every region cost-effective sooner 
than they would be without the RPS. 

As noted in my oral testimony, the Southeast, and every region of the U.S., has 
more renewable electricity potential than most regions have renewable fuels poten-
tial. Anyone who likes a national renewable fuels standard should love a national 
renewable electricity standard. 

Question 3. Are other Federal initiatives needed to make a Federal RPS work? 
Mr. Nogee, the Energy Information Administration estimates that renewables will 

meet approximately 3.2 percent of the nation’s demand for electricity in 2025. If the 
federal government mandated a 20 percent standard of electricity from renewables 
by the end of the next decade, what additional federal incentives may be needed to 
assist the states and electric utilities to meet the mandate? 

Answer. It is important to extend the production tax credit for at least five to ten 
years, whether the RPS is enacted or not. The financial industry needs predict-
ability and stability in a familiar mechanism to continue to invest in renewable en-
ergy, and make the forward investments in manufacturing capability and infrastruc-
ture needed to sustain continued growth in the renewable energy industry. The PTC 
should also be tradable, so that it can be utilized by entities that may not have the 
tax situation needed to take advantage of the current PTC. 

The RPS is intended to be sufficient to accomplish the objective of helping the 
most commercially ready, cost-effective renewable technologies ramp up deployment 
and reduce costs. It is not sufficient to accomplish all critical objectives for encour-
aging the development of new renewable technologies. As recommended by PCAST, 
R&D on renewable technologies should double over five years. National net meter-
ing and interconnection standards are necessary to ensure fair treatment of cus-
tomer-sited renewables. A national system benefit charge that provided matching 
funds for state programs would provide an incentive for more states to fund such 
programs, and more resources to ensure diversity within the renewable resource 
portfolio of each region. Transmission policies and prices are needed that do not un-
fairly penalize renewables for their unique characteristics, such as variable output. 
And to the extent that Congress considers support for traditional infrastructure, 
such as pipelines or transmission, Congress should consider support for trans-
mission initiatives to regions with particularly rich renewable resources. These ini-
tiatives are not absolutely necessary for the RPS to work, but they would enable 
it to produce even more consumer savings, more economic development benefits, and 
more diversity of fuel sources. 

Question 4. Are EIA’s estimates of future use of renewables too pessimistic? 
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8 GPRA assumptions are online at www.eere.energy.gov/ofceleere/gpralestimatesjy05.html. 
These assumptions are an update to assumptions originally made in NEMS by the Interlabora-
tory Working Group of the five national energy laboratories in Scenarios for a Clean Energy Fu-
ture. The renewable energy cost and performance assumptions were originally developed by the 
Electric Power Research Institute (EPRI) and recently updated by the National Renewable En-
ergy Laboratory (NREL) in the Power Technologies Databook 2003 and in the GPRA analysis. 

9 EIA set the limit at 12% in the AEO 2001 and AEO 2002 versions of the model, raised to 
20% in AEO 2003, and 40% in AEO 2004 along with higher economic penalties at higher levels 
of penetration. 

10 Soder, L. (2004) ‘On limits for wind power generation’, Int. J. Global Energy Issues, Vol. 
21, No. 3, pp. 243-254. 

You suggest in your testimony that EIA uses very pessimistic projections of re-
newable energy costs. Would you explain for the Committee why you believe those 
projections to be pessimistic? 

Answer. We discuss below thy most analysts believe that EIA’s projections for re-
newable energy costs and performance are pessimistic. Please note, however, that 
the question in the header, whether EIA’s estimates of future use of renewables are 
too pessimistic, is a different question, that is more difficult to answer. On the one 
hand, to the extent that EIA’s cost projections are pessimistic, EIA’s model will tend 
to underforecast the use of renewables in the reference case. This problem is com-
pounded by pessimistic forecasts of the likely result of state RPS programs. On the 
other hand, the NEMS model ‘‘builds’’ the new capacity that is most cost-effective 
over the life of that capacity. Since most utilities have much shorter planning hori-
zons and payback criteria, particularly since restructuring began, the model will 
tend to over forecast the extent to which utilities will invest in capital-intensive re-
sources, like renewables, under business as usual. 

It is very difficult to know how these tendencies offset each other, and the extent 
to which EIA’s business as usual forecasts of the use of renewables are too high or 
too low. However, because they utilize pessimistic assumptions about renewable en-
ergy costs, we believe that EIA significantly overstates the cost of achieving any 
given state or federal renewable electricity standard, where the minimum level of 
renewable use is determined by the standard, not by modeling assumptions. 

EIA’s projections of renewable energy technology costs and performance are overly 
pessimistic compared with projections made by the national energy labs, the Electric 
Power Research Institute, and other renewable energy experts. For example, EIA’s 
cost projections for wind, geothermal, and solar energy technologies are considerably 
higher than projections recently made by the U.S. Department of Energy (DOE) Of-
fice of Energy Efficiency and Renewable Energy (EERE) to examine the impact of 
their renewable energy R&D programs for the FY05 Government Performance Re-
view Act (GPRA).8 

EIA’s projections for wind power in good wind regimes are 1-2 cents/kilowatt-hour 
higher than the DOE/GPRA projections, as shown in the figure below. EIA also 
projects that costs for wind will be relatively flat over time, because they assume 
wind is commercial technology and that modest improvements in performance will 
be more than offset by higher financing costs. In contrast, DOE/GPRA assumes that 
wind power will follow the historic trend of continued cost reductions due to in-
creased volumes in manufacturing and research and development that lead to tech-
nology advances and improved performance. The figure also shows that the assump-
tions we used in our most recent national RPS analysis are closer to (but slightly 
more conservative than) the DOE/GPRA projections. 

EIA’s model has also been criticized for artificially constraining the growth of re-
newable energy technologies. For example, EIA has assumed that there is an abso-
lute limit on the penetration of wind energy in any region to ensure reliable grid 
operation. While EIA has raised this limit several times, EIA’s maximum penetra-
tion limit has been below levels actually achieved in regions in the European 
Union.9 Recent European research indicates that there are only economic limits to 
penetration, as the cost of balancing the system increases at higher wind penetra-
tion levels, but no absolute limit.10 

Analysts have also critiqued EIA’s model for applying unfair economic penalties 
to renewable energy technologies as their penetration increases. For example, EIA 
increases the capital cost of wind power by up to 200 percent to reflect resource deg-
radation, transmission network upgrades, and competition with other uses (see fig-
ure). EIA’s applies the highest cost penalty (a 200 percent increase) to over 90 per-
cent of the total class 4-6 wind potential in the U.S. We do not believe there is any 
empirical support for this severe of an increase. 

In contrast, we assumed a maximum capital cost increase of 50 percent as the 
penetration of wind increases to 30 percent of a region’s electricity. This includes 
a 20 percent cost increase for integrating wind into the broader electricity system 
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11 A more complete description of the assumptions we changed in NEMS for our most recent 
national RPS analysis is available at: http://www.ucsusa.org/cleanlenergy/renew-
ablelenergy/page.cfm?pageID=1504.

based on a recent analysis for PacifiCorp’s Integrated Resource Plan and a 30 per-
cent increase for additional siting and transmission costs based on estimates from 
wind developers, utilities, and other studies. PacifiCorp’s wind integration cost esti-
mate is at the high end of the range of studies that have been completed to date 
for several utilities.11 

EIA also does not include several advanced renewable energy technologies that 
could be economically viable over the next 20 years. Perhaps, most importantly, they 
do not include class 3 or offshore wind potential. DOE goal is to develop a low wind 
speed turbine that is capable of producing electricity for 3 cents/kilowatt-hour by 
2012 in class 4 wind areas, without incentives or transmission costs. This low wind 
speed turbine would also increase the competitiveness of class 3 wind areas, which 
are available in nearly every state in the U.S. and are often located close to load 
centers. Wind development is already occurring in class 3 areas in a few places in 
the Midwestern and Eastern U.S. and in Europe countries like Germany and Den-
mark. Several European countries are also aggressively pursuing offshore wind de-
velopment. In addition, EIA does not include potential from enhanced geothermal 
systems, wave and tidal power, and incremental hydropower expansion at existing 
dams, and advanced biomass crops that can produce significantly greater yields 
than today. These resources and technologies could make a contribution to long-
term U.S. electricity needs. 

EIA has also consistently underestimated natural gas prices over the past decade. 
The impacts of their gas forecasts are discussed in response to Senator Salazar’s 
question #2. 

Question 5. Does a traditional RPS—limited to solar, wind and biomass—impose 
excessive costs on utilities and their customers? 

According to the Electric Power Research Institute, impacts of RPSs can be sig-
nificant, especially for those companies that depend on coal and other fossil fuels 
to supply the power delivered to their customers. For example, under a 10% renew-
able portfolio standard, a large utility with 20,000 megawatts of generation deliv-
ering 140,000 gigawatt hours per year of power to customers would need to replace 
up to 14,000 gigawatt hours per year with renewable energy. If wind was the only 
economical choice, it would be necessary to build and operate or purchase power 
from 5000 to 7000 megawatts of wind generation, depending on the wind resource 
strength. Thus, a single utility’s wind energy requirement would approximately dou-
ble the installed wind capacity in the United States today. This example could also 
require an investment of about $5 to $7 billion in wind facilities; and an additional 
investment in transmission and control facilities, which would be required to inte-
grate the intermittent wind generation into the grid. Other significant issues in-
clude public acceptance, land use, and noise, visual, and avian impacts. 

Do you think EPRI’s example accurately describes what could happen under a 
limited traditional RPS? 

Answer. Detailed studies by the EIA and by UCS show that a traditional national 
RPS would not impose costs, let alone excessive costs, on utilities and their cus-
tomers, but results in savings on both natural gas and electricity bills. 

With respect to the hypothetical EPRI example, it is first important to note that 
a 20,000 MW utility would be a very large utility, equivalent to a utility covering 
the entire New England region, or the entire state of California. 

While the EPRI assumptions might apply in an extreme case, EPRI uses conserv-
ative assumptions that exaggerate the amount of wind development that would typi-
cally be required to meet the traditional RPS outlined in their example. First, EPRI 
assumes that the 20,000 MW of capacity belonging to the utility would be operating 
at an 80 percent load factor. This load factor is considerably higher than the aver-
age would likely be for a large utility that has a portfolio with both a mix of electric 
generation technologies, and baseload and peaking plants. As a result, the overall 
amount of renewable generation required to meet the standard is high. 

Second, the EPRI example assumes that the utility has no existing renewable en-
ergy resources that could be used to either meet its requirement (wind, bioenergy, 
solar) or reduce its baseload (hydroelectric). And utilities in all regions would have 
the opportunity to import renewable energy credits from other regions. 

Third, EPRI assumes that wind resources would be the only renewable energy 
technology developed by the utility. However, our analyses and EIA find that wind 
would likely constitute 57 to 66 percent of the renewables developed to meet a na-
tional 10 percent RPS, with the remaining development coming from bioenergy, geo-
thermal, landfill gas, and solar technologies. In regions with above-average wind re-
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sources, which would also mean having a large number of above-average wind sites, 
the percentages would be higher. 

Fourth, EPRI assumes that the wind resources developed would have a capacity 
factor ranging from just 23 percent to 32 percent. Both EIA and the National Re-
newable Energy Laboratory assume that wind capacity factors, particularly in areas 
with class 4 to 6 wind speeds, would range from 35 percent to 45 percent. The more 
pessimistic capacity factors assumed by EPRI result in greater amounts of wind de-
velopment needed to meet the requirement. 

With more realistic assumptions, UCS finds that a utility with a 20,000 MW port-
folio would need 1,500 MW to 2,300 MW of wind, either in that utility’s territory 
or somewhere else in the U.S. from which it would import credits, to meet a 10% 
national RPS. An additional 800 MW to 1,000 MW of other renewable energy 
sources would be needed to fulfill the utility’s RPS requirement. This also conserv-
atively assumes that the utility has no existing renewable energy development that 
could be used to meet the RPS. 

The investment needed to meet these targets depends greatly on projections of re-
newable technology costs. Using EIA projections, they would remain close to $1,000/
kW. As discussed in question 4, however, we believe those projections are very pessi-
mistic. (EPRI itself, in its Technical Assessment Guide, uses much more optimistic 
projections of future wind costs than EIA, however.) Some additional investment in 
transmission and control facilities would be required. These investments are in-
cluded in the EIA and UCS analyses that find that there would still be net con-
sumer savings from the RPS. 

Finally, after all is said and done, the EPRI publication quoted in the question 
recommends: ‘‘Consider Support of Federal RPS: Proactively Develop Resource Defi-
nitions and Standards.’’ (p. 4-6) 

Public acceptance. Public acceptance is an issue that affects all energy tech-
nologies, including coal fuel cycle and power plant siting; gas plants, pipelines, stor-
age facilities and LNG terminals; nuclear power plants and waste storage facilities, 
and renewables. In some regions, like the northeast, it is difficult to build any type 
of energy facility. The public acceptance of wind has varied by region, state and spe-
cific locality. In general, areas that have been less accepting of other energy facili-
ties, like the northeast, have been less accepting of wind as well. 

If the public in the hypothetical utility territory did not accept the full amount 
of wind needed to meet the full requirement in the in the hypothetical utility terri-
tory, the utility would have the choice of either utilizing other locally available re-
newable resources or of importing wind or other renewable energy credits from re-
gions where public acceptance is higher. 

Land use. In a recent analysis, UCS examined the amount and types of renewable 
energy resources that would be developed under both a 10 percent and 20 percent 
by 2020 national RPS. We used the National Energy Modeling System (NEMS), de-
veloped and maintained by the U.S. Department of Energy’s Energy Information 
Administration (EIA), and examined the range of costs and benefits for each RPS 
proposal using EIA projections of renewable energy costs and performance, and 
using UCS projections for renewable energy costs and performance. The UCS as-
sumptions are close to (but somewhat more conservative than) projections from the 
Department of Energy’s national labs.

Table 1.—COMPARISON OF WIND RESULTS, NATIONAL RPS PROPOSALS 

20 Percent by 2020 RPS 10 Percent by 2020 RPS 

UCS
Assumptions 

EIA
Assumptions 

UCS
Assumptions 

EIA
Assumptions 

Total wind power capacity 
(MW) ................................. 132,990 105,480 82,036 56,015

Estimated number of wind 
turbines* .......................... 88,660 70,320 54,691 37,343

Land area requirement**
Square miles ................. 7,900 6,266 4,873 3,327
Acres ............................. 5,055,776 4,009,950 3,118,703 2,129,482
Circle of radius = 

(miles) ........................ 50.1 44.7 39.4 32.6
Percent of contiguous 

U.S. land area ........... 0.26% 0.21% 0.16% 0.11%
Actual Footprint***

Square miles ................. 104 82 64 44

VerDate 0ct 09 2002 15:51 May 23, 2005 Jkt 021241 PO 10927 Frm 00080 Fmt 6601 Sfmt 6621 H:\DOCS\21241.TXT SENERGY2 PsN: PAULM



77

12 Musial, W., Overview: Potential for Offshore Wind Energy in the Northeast, Offshore Wind 
Energy Collaborative Workshop February 10-11, 2005. National Renewable Energy Laboratory. 
Available online at http://www.mtpc.org/renewableenergy/Oweclpdfs/OWEC-%20Musial.pdf. 

13 Paul Brophy, ‘‘Environmental Advantages to the Utilization of Geothermal Energy,’’ Renew-
able Energy, Vol 10:2/3, Table 3, pp. 374, (1997). 

Table 1.—COMPARISON OF WIND RESULTS, NATIONAL RPS PROPOSALS—
Continued

20 Percent by 2020 RPS 10 Percent by 2020 RPS 

UCS
Assumptions 

EIA
Assumptions 

UCS
Assumptions 

EIA
Assumptions 

Acres ............................. 66,495 52,740 41,018 28,008
Circle of radius = 

(miles) ........................ 5.75 5.11 4.51 3.74
Percent of contiguous U.S. 

land area 0.003% 0.003% 0.002% 0.001%

* Assumes average wind turbine size of 1.5 MW. 
** Assumes wind power development land density of 6.5 MW per square kilometer, based on 

U.S. EIA documentation for the Annual Energy Outlook 2004. 
*** Actual footprint includes wind turbines, transmission tie-ins, and access roads. Source: 

Personal communication with Tom Gray, American Wind Energy Association, 3/10/2005, and 
based on input from wind power developers. 

In all four scenarios, wind power plays a dominant role in the renewable energy 
mix. Table 1 lists the total wind power capacity by 2020 under both the 10 percent 
and 20 percent RPS for each set of assumptions. Table 1 also lists the estimated 
number of wind turbines needed to reach these capacity levels, the amount of land 
needed to build these turbines, and the actual footprint (including turbines, trans-
mission line tie-ins, and access roads) of the wind development. Only a small frac-
tion of the contiguous United State’s land area—ranging between approximately 
0.11 percent and 0.26 percent—would be required for the level of wind development 
that could occur as a result of a national RPS. The actual footprint would be far 
less based on current experience, with more than 98 percent of the land area re-
quired for a wind facility still available for other uses such as farming and ranching. 
Figure 1 (see Appendix) illustrates the land area requirements for wind power de-
velopment under a national RPS compared to the land area of the 48 contiguous 
states. 

The results presented above do not account for the potential of offshore wind 
power development in the United States, as EIA does not currently include offshore 
wind resources in NEMS. The U.S. National Renewable Energy Laboratory (NREL) 
estimates the total offshore wind resource potential to be 908,000 MW (excluding 
the Gulf of Mexico, Alaska and Hawaii, and Great Lakes).12 To the extent that off-
shore wind resources can be developed, the amount of land-based area required for 
wind development under a national RPS would be reduced. 

Additionally, the land use area of fossil plants are often underestimated when the 
entire fuel cycle, including extraction, refining, transport, generation and waste dis-
posal. At least one study calculates the lifetime fuel-cycle land-use impacts of a coal 
plant as exceeding the land use of the comparable generation from wind turbines.13 
Because almost the entire fuel cycle impacts (except manufacturing) for a wind 
plant are in one location, however, whereas the fuel cycle impacts of a fossil fuel 
plant are spread over a number of different locations far from each other, the appar-
ent impact of wind energy can be higher. Also, because the wind resource also tends 
to be higher on ridgelines, the overall visual impact of wind can be higher. Those 
impacts need to be balanced against the overall impacts of other energy sources, of 
course. 

Avian impacts. There have been significant impacts on raptors at the Altamont, 
CA wind facility, and unexpected impacts with bats at a few Mid-Atlantic wind 
farms. Extensive research and mitigation efforts are underway at these sites. The 
avian impacts of wind energy facilities at most sites, and overall in the industry are 
very small, especially in comparison with other human sources of bird mortality, 
such as vehicle collisions, tall buildings, cell phone towers, transmission lines, and 
house cats. On average, there are 2.3 bird deaths per turbine per year, and that 
number has been decreasing with more experience and larger turbines. Overall, 
wind facilities today are responsible for approximately one of every 30,000 bird fa-
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talities from human causes. The fossil fuel cycle also cause enormous impacts on 
wildlife. 

HOW TO IMPROVE THE TRADITIONAL RPS 

As you know, there are efforts underway to craft a new kind of RPS that goes 
beyond the limited boundaries of a few favored traditional renewables and answers 
the need to increase of fuel diversity for power generation needs. There are many 
who favor allowing States to proceed to develop their own resource plans without 
federal interference, but there is also support for a nationalized program. 

The following questions explore new approaches to promoting Generation Diver-
sity Standards. 

Question 6. In setting target levels for diverse generation resources, one proposal 
is to place any new resource obligation on new load growth—the ‘‘incremental basis’’ 
approach.’’ The main benefit of this approach is that it allows the supplier and mar-
ket to adjust as generation demand increases. Do you support this approach and 
why? 

Answer. As noted above in question 1, we do not support making different re-
sources eligible for the RPS. 

We do not support setting the target level for an RPS based on new load growth, 
as opposed to the traditional approach of a percentage of overall sales. The objec-
tives of more diversity of fuel supplies, lower environmental impacts, more domestic 
energy sources and choices, are important in areas where load is growing slowly, 
or even not at all, as well as for areas in which load is growing quickly. The impact 
of an RPS based on total sales is already scaled to an extent to be higher in terri-
tories where load is growing more quickly. 

An optimal scenario, from the perspective of minimizing energy bills, minimizing 
environmental impacts, and maximizing fuel diversity, would be to utilize energy ef-
ficiency to offset all load growth (or perhaps even reduce energy demand) and still 
utilize an RPS to diversify fuel sources. A scenario in which energy use continues 
to grow, and an RPS is used to meet some of the load growth, is likely to lead to 
continued growth in emissions, especially carbon emissions. Such a scenario is in-
compatible with United States obligations under the Rio Treat signed by President 
H.W. Bush and with the need to reduce carbon emissions to stabilize carbon con-
centrations in the atmosphere. 

Question 7. If there was a National Power Generation Diversity Standard, should 
credits offered under a State program also count towards fulfillment of any federal 
obligations? 

Answer. As noted in question one, we do not support adding technologies to a na-
tional RPS or creating a national power generation diversity standard. In a federal 
RPS, credits retired to meet state RPS programs should count towards fulfillment 
of any federal obligations. Likewise, in a state accepting alternative compliance pay-
ments to meet a state credit obligation, the state alternative compliance payments 
should count towards fulfillment of the same number of federal credit obligations. 

Question 8. If a multi-tier approach like the Pennsylvania RPS model was to be 
used in a National Power Generation Diversity Standard, what kinds of resources 
should be included? 

Answer. As noted in question one, we do not support adding technologies to a na-
tional RPS or creating a national power generation diversity standard. Eligible re-
sources should only include renewable resources, as in the two previous renewable 
portfolio standards that were approved by the Senate. 

Question 9. Should there be different levels of credit for different classes of re-
sources? 

Answer. As noted in question one, we do not support adding technologies to a na-
tional RPS or creating a national power generation diversity standard. We continue 
to support providing multiple credits to renewable facilities sited in customer facili-
ties. Such distributed generation projects face additional market barriers not faced 
by bulk power renewables, and generally require more support to be implemented. 

Question 10. What should the States’ roles be in determining what resources are 
assigned to what tiers and how much credit each should receive? 

Answer. As noted in question one, we do not support a national power generation 
diversity standard. Congress could consider a separate tier for renewable distributed 
generation facilities, as some states have done. That option would provide greater 
certainty that such facilities would be built than providing credit multipliers would, 
although at potentially higher cost. 

Question 11. Should improvements to transmission constraints and new storage 
facilities, like compressed wind facilities, also be credited under a National Power 
Generation Diversity Standard if they result in more efficient use of energy? Simi-
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larly, should demand-side management gains and other efficiency and conservation 
efforts be credited? 

Answer. As noted in question one, we do not support a national power generation 
diversity standard. We do not think that storage technologies should receive credit 
in a renewable portfolio standard. At least with RPS’ of 20 percent or lower, it 
should not be necessary to add storage for either reliability or economic reasons. De-
velopers already have to pay any ancillary service costs imposed by their facilities, 
which should be cost-based charges developed by independent system operators. 
Eventually, it may be economic for projects to propose storage as an alternative, or 
to consider adding system storage, but this is not an issue for the near future. Of 
course, we support continued R&D for advanced storage technologies, as they will 
eventually be needed to facilitate higher penetration levels of variable output tech-
nologies. 

Question 12. Under a traditional RPS, a supplier might be obliged to purchase re-
newable credits from the Secretary of Energy to meet his obligation if he could not 
generate the requirement or if found that buying it cost more than buying a credit 
from the Secretary. 

What if instead of spending the money on purchasing credits from the Govern-
ment, which does nothing to increase diversity, the supplier was credited with meet-
ing that obligation through investments in developing new diverse resources that 
equal the amount of money he would have paid the Government? In other words, 
should a retail supplier be able to receive credit for investments in renewable or 
other eligible resources? 

Answer. Under a traditional RPS, a supplier has the option of purchasing renew-
able energy credits from generators, either under long-term contracts or in spot pur-
chases, or of building and owning eligible generation facilities, and using the credits 
they generate for compliance, or of purchasing credits from the Government at a 
fixed price. The supplier thus already has the option of investing the developing new 
renewable resources. 

If the question is whether the supplier should receive credit according to dollars 
invested, rather than according to the megawatt hour output of the eligible facility, 
I would respond in the negative. In order to create as level a playing field as pos-
sible among the potential developers of renewables, all should receive credits annu-
ally according to the output of the facility. Awarding credits according to investment 
is a particularly weak concept, because it would reward non-performing or poorly 
performing projects. Awarding credits according to facility output is not only fairer, 
it rewards and incentivizes good facility performance. 

With respect to the purchase of credits from the Government, I would not agree 
that this option does nothing for diversity. The Government should recycle the funds 
from alternative compliance into the development of renewable facilities, either 
through purchasing credits in the market to resell as needed, or by auctioning funds 
to potential developers, or by distributing the money to state renewable energy 
funds in the state served by the supplier. 

Question 13. If there was a National Power Generation Diversity Standard with 
requirements of up to 10% diverse resources, how important would tax credits still 
be to a project’s finance-ability? 

Answer. As noted in Question 1, we do not support adding technologies to a na-
tional RPS or creating a national power generation diversity standard. With respect 
to tax credits and the RPS, please see the response to Question 3 above. 

RESPONSES OF MR. NOGEE TO QUESTIONS FROM SENATOR TALENT 

Question 1. If we mandate a national renewable portfolio standard, how would the 
transmission needed to get wind from remote locations, onshore or offshore, to load 
centers be paid for? 

Answer. While new transmission lines and upgrades would be needed to deliver 
wind power from remote locations to load centers under a national renewable port-
folio standard, this situation is not unique to renewable energy or the RPS. Other 
resources, particularly new coal plants and many natural gas plants, will also need 
new transmission lines and upgrades. 

As discussed above, our national RPS analysis increased the capital cost of wind 
by up to 50 percent as the penetration of wind increases to 30 percent of regional 
electricity use to account for the costs of new transmission lines and upgrades and 
for integrating wind into the electricity system. An additional cost is also applied 
to interconnect wind to the existing electricity system. These costs are applied on 
top of a generic cost that EIA applies to all new generation for expanding the trans-
mission system. 
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14 Assessing the State of Wind Energy in Wholesale Electricity Markets, FERC Staff Briefing 
Paper, Docket No. AD-04-13-000, November 2004. 

15 National Wind Coordinating Committee, Transmission Planning Principles, February 2004, 
http://www.nationalwind.org/publications/transmission/TransmissionlPlanningl Prin-
ciples.pdf. Christopher Ellison, et. al., A Review and Update Regarding the 2000 AWEA Trans-
mission Access Priority Issues Report, December 2002, online athttp://www.awea.org/policy/
documents/Transmissionwhitepaper12-2002.pdf.

Our analysis conservatively allocates 100 percent of the additional capital costs 
for new bulk transmission lines and upgrades to wind. In reality, other resources 
(both new and existing power plants) will likely use these lines to transmit power 
to electricity consumers and should therefore share in the cost of paying for them. 

The answer to the question of who pays for new transmission for wind and other 
resources is likely to vary by region. FERC has been using this approach in trying 
to implement its standard market design (SMD). For example, the Midwest Inde-
pendent System Operator (MISO) is developing a methodology that they are plan-
ning to file with FERC in May that will likely be a combination of: 1) everyone with-
in the MISO footprint paying for higher voltage ‘‘highway’’ type transmission facili-
ties (345 or 500 kV) that have broader regional grid benefits and 2) specific load 
paying for lower voltage transmission facilities (115kV) that supply load serving 
needs. ERCOT is proposing to spread the costs of new transmission to all rate-
payers. These approaches provide a relatively equitable approach for allocating costs 
for new lines to wind and other resources. 

In contrast, we do not support proposals requiring ‘‘participant funding’’ of trans-
mission upgrades, which could severely restrict the growth of wind power for years. 
It would doom hope of building major new power lines, as developers of 50-100 MW 
wind projects with six month lead times could not hope to finance a $500 million, 
1,000+ MW transmission line with a six-year or more lead time needed to export 
wind from a windy region. It would also create higher transmission costs for devel-
opers of all new projects, but especially for variable output resources like wind. In 
addition, it would undermine efforts to improve electricity reliability, making it dif-
ficult and more expensive to site transmission, expand and improve the grid, and 
finance new power plants. 

We also believe that fair transmission rules are needed to level the playing field 
for wind power and other renewable resources. This includes eliminating unfair im-
balance penalties, allowing for scheduling flexibility, removing multiple charges for 
transmitting wind over long distances (i.e. pancaked rates), using methods that rec-
ognizes the full capacity value of wind, and developing broader regional trans-
mission organizations to optimize dispatch and grid expansion. A recent FERC staff 
briefing paper shows that effective transmission charges for wind generators under 
current transmission rules are more than twice as high as high as natural gas com-
bined cycle plants in some parts of the country.14 The FERC paper, along with pa-
pers from AWEA and the National Wind Coordinating Committee, identify some so-
lutions to this problem.15 

Question 2. How should nuclear energy and clean coal through coal gasification 
be factored into a national renewable portfolio standard? 

Answer. As discussed extensively in response to Chairman Domenici’s first ques-
tion, nuclear energy and coal gasification should not be factored into a national port-
folio standard. 

Question 3. We heard testimony from Mr. Brian O’Shaughnessy, CEO of Revere 
Copper Products, as to the potentially extraordinary cost of adding wind generation 
(additional transmission, three times the capacity requirements to meet the sales 
requirements, plus balancing and load following costs), particularly in areas of the 
country with low wind speeds. To what extent should the cost of adding renewable 
resources as compared to other resources, be factored in to any renewables require-
ment? Should economic dispatch of more efficient generating units also play a role? 

Answer. Mr. O’Shaughnessy did not present or cited any specific analyses to back 
up his claims. Costs for transmission, meeting capacity requirements, balancing and 
load following costs, and economic dispatch are all already included in the analyses 
using EIA’s NEMS model discussed in my testimony that find that an RPS of 10% 
by 2020 or 20% by 2020 will reduce both natural gas and electricity bills. As dis-
cussed in response to Chairman Domenici’s Question 4 above, we believe that EIA’s 
cost assumptions are generally quite pessimistic in these categories. 

Question 4. Would it be more appropriate to apply any national renewable port-
folio standard requirements only on generation needed to meet load growth? 

Answer. As discussed in response to Chairman Domenici’s Question #6 above, we 
do not believe it would be more appropriate to apply any national renewable port-
folio standard requirements only on generation needed to meet new load growth. 
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16 Virinder Singh, The Work that Goes Into Renewable Energy, Renewable Energy Policy 
Project, November 2001. http://repp.org/articles/static/1/binaries/LABORlFINALlREV.pdf 
George Sterzinger and Matt Svrcek, Wind Turbine Development: Location of Economic Activity. 
Renewable Energy Policy Project, Washington, DC, September 2004. http://repp.org/articles/
static/1/binaries/WindLocator.pdf George Sterzinger and Matt Svrcek, Solar PV Development: 
Location of Economic Activity, Renewable Energy Policy Project, Washington, DC, January 2005. 
http://repp.org/articles/static/1/binaries/SolarLocator.pdf

RESPONSES OF MR. NOGEE TO QUESTIONS FROM SENATOR SALAZAR 

Question 1. Mr. Nogee, I am very interested in the economic benefits of renewable 
power. The Union of Concerned Scientists has recently released a report stating that 
if only 10% of our energy demands came from renewable sources, this would create 
91,000 new jobs and would save industrial, business, and home energy consumers 
$28.1 billion dollars. Would you please comment on how new American jobs are cre-
ated and how the country could save money by investing in renewable energy? 

Answer. New jobs are created by investment in renewable energy in several ways. 
First, there are direct jobs in manufacturing renewable energy technologies, as well 
as in installing and operating them. The Renewable Energy Policy Project has per-
formed a number of analyses breaking down the specific types of jobs created by re-
newable energy investments and where they will likely be located.16 Secondly, jobs 
are created when the renewable energy workers spend their additional income, sup-
plying them with goods and services. Third, jobs are created when energy bill sav-
ings are spent in the economy. Our jobs analysis calculates the net jobs created by 
all three such types of spending. 

Renewable energy technologies tend to create more jobs than fossil fuel tech-
nologies because they are capital-intensive. Almost all the money for renewable en-
ergy is spent on manufacturing equipment, installing it and maintaining it. With 
biomass, money is spent on fuel, but usually from sources that are within 50 miles 
of a biomass plant, because it is too expensive to transport biomass electricity fuels 
for long distances. Renewables thus avoid the need to export cash to import fuel 
from other states, regions, or countries, keeping the money circulating in the local 
economy, creating more local jobs. 

A renewable standard saves consumers money in several ways. First, some renew-
able sources, especially wind energy at good sites, is now less expensive than nat-
ural gas or coal-fired power plants over the expected lifetimes of the plants. But in 
an increasingly competitive industry, utilities are reluctant to invest in capital-in-
tensive renewable energy facilities that have long payback periods, even if they 
eventually pay for themselves. Second, by reducing the demand for fossil fuels, and 
creating new competitors for the dominant fuel sources, renewables help reduce the 
price of fossil fuels and restrain the ability of fossil fuel prices to increase in the 
future. Natural gas therefore costs less for electricity generation, as well as for other 
purposes, thus benefiting both electricity and natural gas customers. Third, renew-
able standards will reduce the cost of renewable energy technologies, by creating 
competition among renewable sources and projects to meet the standard, and by cre-
ating economies of scale in manufacturing, installation, operation and maintenance. 
As small manufactured technologies, renewables are much more susceptible to such 
economies than are large power plant construction projects. 

Question 2. Mr. Nogee, I note with some interest that your organization has run 
an economic model using the EIA’s forecast natural gas prices and found that a 20% 
renewable portfolio by 2020 would save consumers money and reduce the price of 
electricity and gas. This is even more fascinating if we take into account the fact 
that EIA forecast prices are unrealistically low. For example, the EIA projects a bar-
rel of oil to be about $35 this year when in fact the cost of oil is above $53 dollars 
today. Have you examined the benefits of a renewable portfolio if oil is at 50 or even 
just 40 dollars per barrel? If not, how much improvement do you think we would 
see? 

Answer. We have not examined alternative oil price forecasts, because outside of 
a few regions, very little oil is used for electricity generation any more. Oil prices 
tend to be correlated with natural gas prices, however. As illustrated below, EIA has 
increased its 20-year natural gas price projection, as published in Annual Energy 
Outlook (AEO), each of the last nine years to conform to new data. EIA and other 
state and federal agencies regularly use these forecasts to evaluate the costs and 
benefits of proposed energy policies. Companies also use EIA projections to evaluate 
long-term investment and technology decisions. 

Low natural gas prices make investments in energy efficiency and renewable en-
ergy appear more expensive than they really are. For example, a 2001 EIA analysis 
projected that a national renewable electricity standard of 20 percent by 2020 con-
sumers would cost consumers $14 billion on their energy bills by 2020. By compari-
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17 Mark Bolinger and Ryan Wiser, Berkeley Lab, ‘‘Comparison of AEO 2005 Natural Gas Price 
Forecast to NYMEX Futures Prices,’’ Memorandum, December 13, 2004. 

son, a 2004 UCS analysis of a 20 percent standard using EIA’s assumptions and 
model projected that consumers would save nearly $27 billion on total energy bills 
by 2020. EIA has changed a number of its assumptions between 2001 and 2004, 
however, most of the difference in energy bill savings is due to changes in natural 
gas prices. 

EIA now projects that natural gas prices will come down to the $3.50 range over 
the next five years or so, before gradually increasing again. However, it is also pos-
sible that gas prices will remain at current levels. The mid-term price declines are 
in part premised on opening new sources of supply, like LNG terminals. New LNG 
terminals could be delayed or canceled however, as a result of public opposition or 
other factors, which would tend to keep gas prices high. 

While EIA has steadily increased its long-term gas forecasts, it’s most recent pro-
jection in Annual Energy Outlook 2005 (released in December 2004) is still well 
below where NYMEX natural gas futures contracts were trading at the time EIA 
finalized its gas price forecast. According to a recent analysis by Lawrence Berkeley 
National Lab, NYMEX futures prices are $1.11 per million Btu higher than the 
AEO 2005 reference case over the next six years.17 This is the largest spread be-
tween EIA and the futures market that LBL has seen over the past five years. They 
go on to say that one would have to pay this premium ‘‘in order to lock in natural 
gas prices over the coming six years to replicate the price stability provided intrinsi-
cally by fixed-price renewable generation. Fixed-price renewables obviously need not 
bear this added cost, and moreover can provide price stability for terms well in ex-
cess of six years.’’

Finally, almost all fuel forecasts project relatively smooth average price trajec-
tories for all fuels, while in reality, gas and oil prices are subject to large short-term 
fluctuations as a result of many factors, such as weather, storage conditions, tem-
porary supply disruptions, price manipulation and other factors. These conditions 
have led to many periodic, temporary spikes in gas prices that will certainly con-
tinue in the future. By locking in fixed prices over an extended period of time, re-
newables avoid excess costs imposed by short-term volatility and price spikes, which 
are not reflected in either our or EIA analyses. 

RESPONSES OF MR. POPOWSKY TO QUESTIONS FROM SENATOR DOMENICI 

Question 1. Why have a Federally-mandated credit and trading program? Mr. 
Popowsky, your testimony highlights the benefits of the Pennsylvania RPS model 
and praises its state-tailored design. Yet, you suggest that a minimum federal re-
newable portfolio standard is needed. Is that because a national minimum standard 
is necessary for a national credit and trading program to work? 

Answer. My testimony addressed the need for a federal RPS because I believe 
there are certain key resources that potentially have significant national benefits. 
There are two factors that these technologies have in common. First, they advance 
America’s energy independence and security because they are not dependent on im-
ported fuel. Second, their relatively small size lends to the distribution of these tech-
nologies at many points on the electricity grid thereby enhancing reliability and grid 
security. Most of these resources are just at or near to being commercially competi-
tive. We can ensure that these technologies become fully realized options in states 
that are either vertically regulated or restructured by including them in a national 
RPS. 

For example, there is one resource, solar electric or photovoltaic (PV) generation, 
which has significant security and environmental benefits but is unlikely to be cost-
competitive with typical generation costs in the near term. Inclusion in a national 
portfolio standard would likely bring down the unit costs and improve the ability 
of this resource to meet long-term needs. This is the type of resource that can and 
should be part of a national portfolio standard. 

In addition, in my view, Pennsylvania consumers will benefit if renewable or 
other non-fossil fuel resources are used to reduce the growing demand—and result-
ing increased price—for natural gas. The wholesale natural gas market is obviously 
not confined to Pennsylvania or the mid-Atlantic region, and a reduced reliance on 
natural gas for electric generation throughout the Nation would benefit both natural 
gas and electricity consumers. Also, to the extent that renewable resources reduce 
our reliance on greenhouse gas emitting fossil fuel resources, the rapid development 
of those alternative resources on a national basis will reduce the potential cost of 
our future efforts to address global climate change. Clearly, this is not an issue that 
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is limited to Pennsylvania or that can be fully addressed by Pennsylvania or other 
states on a stand-alone basis. 

On the other hand, as I noted in my written testimony, there are resources such 
as waste coal that are a particular major environmental concern in Pennsylvania, 
but are probably not relevant to most states. By allowing states to include resources 
such as waste coal in a separate tier of resources, a state and federal program could 
work together. 

I would also note that there is value to a national credit and trading system for 
both state and federal RPS programs. The value of a national credit and trading 
system is that it is efficient and that it can improve market liquidity by standard-
izing credit labeling. At present, tracking/trading systems are in place in New Eng-
land and under development in New York and NM. A national system has the po-
tential for substantial efficiencies by eliminating the need for regional trading sys-
tems. Further, a national system that objectively registers all useful generation 
characteristics will eliminate the potential confusion of differing regional designs. 
This will facilitate the broadest possible markets so that prices are minimized and 
choices are maximized. 

The point of a national generation credits tracking and trading system is that it 
facilitates liquid markets and reduces costs to consumers. Such a system makes 
trading simple because all important generation attributes can be listed for buyers 
to see. Buyers and sellers can establish a price based on the generation attributes 
that are important to them. What is important may vary from state to state depend-
ing on market dynamics or environmental and renewable portfolio compliance re-
quirements. For example, Pennsylvania has tens of thousands of consumers buying 
green power products from the retail competitive market. Liquidity in the market 
for renewables is enhanced through a common, trusted labeling of generation at-
tributes. 

One model for a national system is the trading systems used in New England and 
under development in PJM. This is based on the tracking of generation ‘‘attributes.’’ 
Under such a system, a ‘‘tag’’ is created for each megawatt-hour. These tags support 
regulatory reporting and can be sold to utilities and other entities serving retail load 
where, for example, renewable energy resources are a valued retail product. From 
either perspective, attributes like quantities of emissions of specific chemicals (SOX, 
NOX, CO2, etc.) can be listed. Other attributes that are expected to have market 
value include fuel sources (coal, nuclear, wind), fuel quantities and fuel mix, etc. 

To permit flexibility in complying with state requirements, tags can also be 
banked by generators or purchasers. This permits the purchaser to use credits from 
current generation to comply with future requirements. Again, the single tracking 
system will support differing state choices regarding the time over which credits 
may be used for compliance. In addition, the cost of a national credit trading system 
should be substantially lower than for a series of regional systems. 

Question 2. Would a Federal credit and trading program create a double subsidy? 
Many of the eligible resources under most RPS programs also qualify for the federal 
production tax credit, which is equal to approximately 1.8 cents per kWh. If we were 
to adopt a federal RPS with a 1.5 cent per kWh cost cap, dually eligible renewable 
resources could receive over 3 cents per kWh of subsidies. This is roughly the cost 
of generating electricity from coal or nuclear plants in many parts of the country. 
How can this double subsidy be justified and does it best serve consumers? 

Answer. Congress has established tax credits for several resources, including some 
resources not currently contemplated for inclusion in portfolio requirements, due to 
their economic or strategic importance. The continued need for tax credits for se-
lected resources will depend on whether a portfolio requirement causes the selected 
resources to actually be purchased. In some cases, it may be appropriate to continue 
both tax credits and portfolio requirements for particular types of resources of great 
national interest. Put another way, a portfolio requirement that includes a wide va-
riety of resources, including resources that are already competitive in the market, 
may do little to encourage the competitiveness of more expensive resources like 
solar energy or hydrogen fuel cells. This realization was one of the factors in Penn-
sylvania’s creation of two tiers under its portfolio system. Accordingly, I recommend 
that Congress utilize both tax credits and portfolio requirements on a coordinated 
basis. 

Question 3. How do we allow maximum flexibility for State programs? In your tes-
timony about the Pennsylvania Alternative Energy Portfolio and its multi-tier ap-
proach to eligible resources you emphasize that each tier carries its own percentage 
requirement. If a national standard were to be set, such a limitation would be very 
difficult to justify because every state has unique resources. Allowing each state to 
mix and match from a broad menu of eligible resources from multiple tiers would 
create needed flexibility. 
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What do you think of such an approach? 
Answer. I agree that states should be afforded the maximum flexibility under any 

national RPS. However, a national RPS that includes too broad a list of resources 
would have only a limited impact on each resource. I would urge that any national 
standard be based on a fairly limited set of critical resources as discussed in my 
answer to Question 1. 

As I emphasized in my written testimony, a national RPS should complement, 
rather than supplant, individual state decisions. For example, a national RPS could 
establish a requirement related to solar, wind and hydrogen-fueled distributed gen-
eration equipment but explicitly not limit any state’s ability to establish more exten-
sive requirements for those resources and for any additional resources that the state 
believes are worthy of inclusion under an additional tier determined by state law. 

Question 4. Would it be useful to have a general Federal directive to formulate 
programs in lieu of a Federal mandate? Some argue that given the interesting and 
creative steps some states, like Pennsylvania for example, are taking to ensure a 
diversification of generation resources, it would be better to let States and regions 
develop their own resource plans before a national mandate was imposed. What if 
there was a PURPA-like requirement on States to develop generation resource di-
versification standards by a date certain? Do you see drawbacks to that idea? 

Answer. The focus on state decisions is consistent with my preference for max-
imum flexibility. I believe, however, that Congress should consider whether there 
are some resources of such. great national importance that they should be included 
in a ‘‘baseline’’ federal portfolio standard. The individual states could then build on 
that baseline, for example, through a second tier of state or regional requirements 
in the manner I described above. 

In my experience, the PURPA approach of requiring states to consider various 
policy issues has not been particularly useful. If Congress were to mandate actual 
implementation of a resource diversification standard, rather than just consider-
ation of such a standard, it would have a greater impact. It would probably be nec-
essary, however, for Congress to give at least some guidance to states on the type 
and level of resources that should be included in the state standards. 

HOW TO IMPROVE THE TRADITIONAL RPS 

As you know, there are efforts underway to craft a new kind of RPS that goes 
beyond the limited boundaries of a few favored traditional renewables and answers 
the need to increase of fuel diversity for power generation needs. There are many 
who favor allowing States to proceed to develop their own resource plans without 
federal interference, but there is also support for a nationalized program. 

The following questions explore new approaches to promoting Generation Diver-
sity Standards. 

Question 5. In setting target levels for diverse generation resources, one proposal 
is to place any new resource obligation on new load growth—the ‘‘incremental basis’’ 
approach.’’ The main benefit of this approach is that it allows the supplier and mar-
ket to adjust as generation demand increases. Do you support this approach and 
why? 

Answer. No, I do not support this approach. Load growth can have a variety of 
impacts on the electrical system. Depending on these impacts, only certain types of 
generating resources can satisfy the additional needs. If only used to meet load 
growth, the expansion of portfolio resources is likely to be slow and will certainly 
be unpredictable. This will continue to hamper the development of market competi-
tiveness for these technologies and will reduce the security benefit of key resources. 
On the other hand, portfolio resources will not always be suitable to meet those 
needs but are almost always suitable for meeting some portion of existing demand. 

Not all load growth is the same. The specific requirements created by load growth 
naturally limit which type of generation is built. In practice, new generation re-
quirements fall into one of three performance categories, depending on which spe-
cific demands that load growth place on the network. These three categories are 
baseload, intermediate or peaking. It is reasonably accurate to generalize that base-
load generation runs almost all of the time, intermediate generation supports load 
during on-peak periods and peaking generation only operates at times of extreme 
demand. In general, different types of generation are used to satisfy these separate 
operating requirements. It is extremely inefficient to meet a specific performance re-
quirement, such as a need for new peaking resources, with a plant designed as a 
baseload or intermediate resource. Thus, portfolio-eligible resources can only fill cer-
tain roles just as is the case with any other generating technology. The conclusion 
of this must be that portfolio resources will be introduced only slowly and on an 

VerDate 0ct 09 2002 15:51 May 23, 2005 Jkt 021241 PO 10927 Frm 00088 Fmt 6601 Sfmt 6621 H:\DOCS\21241.TXT SENERGY2 PsN: PAULM



85

irregular cycle if they are just used to meet load growth because they can also only 
be added where their operating characteristics meet specific system requirements. 

Question 6. If there was a National Power Generation Diversity Standard, should 
credits offered under a State program also count towards fulfillment of any federal 
obligations? 

Answer. Yes. To the extent that a particular resource qualifies under both a fed-
eral and state RPS that resource should be counted toward meeting both standards. 
I do not believe that it would be appropriate for a federal RPS to create a double 
compliance requirement for generation providers. Thus, for example, if both a state 
and national RPS required that 1% of all generation be from solar energy sources, 
then that requirement should be met by a total resource of 1%, not 2%

Question 7. If a multi-tier approach like the Pennsylvania RPS model was to be 
used in a National Power Generation Diversity Standard, what kinds of resources 
should be included? 

Answer. As I have indicated, I believe that a national RPS should focus on a small 
number of key resources that have particular environmental and security benefits. 
If Congress finds that a two or more tier system is appropriate, I would also suggest 
that subsequent tiers include a limited compliance requirement covering only a lim-
ited number of core resources. Within each tier I also urge that states be provided 
with the discretion to both increase the requirement related to the core resources 
and include additional generating technologies. 

I suggest that the first tier include only technologies that are not fully competitive 
in the energy market or have particular value as distributed resources. These would 
include solar, wind, and hydrogen fuel cells. The logic of a second tier is to establish 
a requirement for resources that have other values. For example, Pennsylvania in-
cluded waste coal generation because it addresses a particular environmental prob-
lem in this state. I suggest that the resources in a second tier be determined on 
a state or regional basis. 

Question 8. Should there be different levels of credit for different classes of re-
sources? 

Answer. The simplest approach is to have every credit represent one megawatt-
hour of generation. I urge that any national RPS be based on a one megawatt-hour 
to one credit system to make market transactions easy to understand and easily 
subjected to comparative analysis by market participants. 

There is an alternative approach in which some RPS methods propose that spe-
cific resources, photovoltaic energy in New Jersey’s case, receive multiple credits. 
While such a choice may be appropriate for an individual state, I would not urge 
that this be done within a national RPS. 

Question 9. What should the States’ roles be in determining what resources are 
assigned to what tiers and how much credit each should receive? 

Answer. As I mentioned elsewhere, I believe Congress should set a minimum level 
of standards and credits for a basic set of resources that Congress determines 
should be part of the national portfolio standard. Beyond that, it should be up to 
the states to determine whether to require additional amounts of the nationally des-
ignated resources and/or to establish a second tier of resources that are important 
to that state or region. Pennsylvania has huge amounts of waste coal and an under-
developed solar market. Pennsylvania has determined that it is important to sup-
port energy development in both of these areas. In contrast, Florida has substantial 
existing solar thermal resources and no coal waste whatsoever. Florida, or other 
southern states, may decide to promote development of a completely different re-
source mix. Thus, the decision as to which resources are to be included in a second 
tier and how much credit they should receive should be left to the states. 

Question 10. Should improvements to transmission constraints and new storage 
facilities, like compressed wind facilities, also be credited under a National Power 
Generation Diversity Standard if they result in more efficient use of energy? Simi-
larly, should demand-side management gains and other efficiency and conservation 
efforts be credited? 

Answer. I do not believe that removal of transmission constraints should be in-
cluded in a generation diversity. standard. While removal of such constraints can 
certainly be beneficial to consumers, I do not see this as the sort of resource that 
should be considered in conjunction with the critical generation resources that logi-
cally fall within a portfolio standard. Transmission issues, I believe, are better ad-
dressed through the type of regional transmission expansion planning model that 
is in place in PJM. 

Storage facilities could qualify for inclusion in a federal generation diversity 
standard if Congress concludes that this is the type of resource that should be en-
couraged on a national basis. Storage facilities can provide ancillary services such 
as quick-response reserves or voltage support. On the other hand, as energy re-
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sources, some storage systems may consume more electricity than they produce. To 
the extent that these technologies either provide a unique security value or require 
support to further develop their markets, they could fall be in the same categories 
as other generation technologies that fall under a portfolio requirement. 

As to the inclusion of demand side response, this may be the type of resource that 
is better addressed on a state-by-state basis. Pennsylvania, which has never had 
substantial state-wide demand response programs, has included energy efficiency 
and demand response within the second tier of its portfolio requirement. Other 
states may have more effectively developed their demand markets and will not see 
the sort of additional value that warrants inclusion of demand programs in their 
portfolio requirements. It might also be difficult to measure and trade demand re-
sponse resources in one state against generation resources in another. 

Having said that, I continue to believe that, from a consumer perspective, the 
cheapest kilowatt hour is the kilowatt hour that is not used. I also believe that we, 
as a Nation, have done far too little to take advantage of low-cost conservation and 
energy efficiency methods that are vastly less expensive and more environmentally 
beneficial than construction and operation of virtually any power plant. That is why, 
for example, I testified in favor of new appliance efficiency standards in Pennsyl-
vania and would do the same at the federal level. The question is not whether con-
servation and energy efficiency are the most economic way to reduce energy costs; 
I believe they are. The question is whether they fit well into a national generation 
portfolio standard and, if so, how that will work. 

Question 11. Under a traditional MPS, a supplier might be obliged to purchase 
renewable credits from the Secretary of Energy to meet his obligation if he could 
not generate the requirement or if found that buying it cost more than buying a 
credit from the Secretary. 

What if instead of spending the money on purchasing credits from the Govern-
ment, which does nothing to increase diversity, the supplier was credited with meet-
ing that obligation through investments in developing new diverse resources that 
equal the amount of money he would have paid the Government? In other words, 
should a retail supplier be able to receive credit for investments in renewable or 
other eligible resources? 

Answer. I agree that it may be more useful to promote direct energy investment 
rather than require alternative compliance payments made in lieu of purchasing 
credits simply go to a government agency. In Pennsylvania, in fact, alternative com-
pliance payments under our portfolio standard will be paid to our state sustainable 
energy development funds, along the lines suggested in your question. The dif-
ference is that under the Pennsylvania program, the supplier turns the money over 
to an independent sustainable energy fund, rather than allowing the money to be 
invested directly by the non-complying supplier. I think it would be preferable to 
have the money paid to an independent entity, as is done in Pennsylvania, which 
can then direct the payments to development of resources that are of the greatest 
public value. 

Question 12. If there was a National Power Generation Diversity Standard with 
requirements of up to 10% diverse resources, how important would tax credits still 
be to a project’s ability to secure financing? 

Answer. Only if the portfolio is designed to ensure that all included resources are 
purchased is the portfolio as likely have an impact that is as great as a direct, tar-
geted tax credit. As I indicated in my response to Question 2 above, the inclusion 
of a generating resource in a portfolio requirement does not guarantee that resource 
will be purchased. If a national RPS is established, I suggest that Congress examine 
the overall benefits of the resources that are included plus the extent to which those 
resources will actually be purchased and consider these factors to determine wheth-
er tax credits are also appropriate. 

RESPONSES OF MR. POPOWSKY TO QUESTIONS FROM SENATOR TALENT 

Question 1. If we mandate a national renewable portfolio standard, how would the 
transmission needed to get wind from remote locations, onshore or offshore, to load 
centers be paid for? 

Answer. I support an approach under which generation developers pay the costs 
of interconnection, including costs that are incurred to upgrade the grid because of 
the additional flows of power, except to the extent that grid reliability is improved 
by the interconnection. That said, there is a need for standard interconnection pro-
cedures to ensure that interconnecting generators pay only what is necessary for 
safety and reliability. 

The allocation of transmission costs in areas that fall within Regional Trans-
mission Organizations is in the process of being resolved. For example, in PJM, all 
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generation that requests interconnection must pay all costs that would not other-
wise occur. This ‘‘but for’’ test is an approach that I support because it protects con-
sumers from absorbing certain transmission system costs that do not directly benefit 
them. 

On the other hand, I believe all entities that use the transmission system and all 
consumers should share in the costs of transmission improvements that are nec-
essary to ensure reliability or other benefits to the system as a whole. Again, I 
would point to the PJM Regional Transmission Expansion Plan as a successful, co-
ordinated method of addressing reliability and economic transmission needs on a 
systematic basis. Under the PJM methodology, the costs of transmission improve-
ments that are intended to relieve economic congestion in specific areas are assigned 
to the customers who benefit. 

Question 2. How should nuclear energy and clean coal through coal gasification 
be factored into a national renewable portfolio standard? 

Answer. In Pennsylvania, integrated combined coal gasification is included as a 
Tier Two resource. Coal has long been a vital indigenous resource in Pennsylvania, 
and the state’s desire to encourage development of this important type of clean coal 
technology justifies its inclusion in the Pennsylvania portfolio standard. 

I would not, however, recommend the inclusion of large baseload units such as 
coal gasification or nuclear units in a national resource diversification standard. 
Rather, as I noted earlier, I would confine the national standard to smaller dis-
persed generation resources that Congress concludes have particular value to the 
Nation as a whole and have not traditionally been part of the resource mix. 

In any case, I do not think the problems of nuclear power would be resolved by 
inclusion in a portfolio standard. The greatest problem, I believe, is the enormous 
financial risk involved in developing such a project, particularly in a competitive 
generation market. To the extent that Congress wishes to encourage the develop-
ment of a new generation of nuclear power plants, then I think that direct tax cred-
its would make more sense than including such resources in a nationwide portfolio 
standard. 

Question 3. We heard testimony from Mr. Brian O’Shaughnessy, CEO of Revere 
Copper Products, as to the potentially extraordinary cost of adding wind generation 
(additional transmission, three times the capacity requirements to meet the sales 
requirements, plus balancing and load following costs), particularly in areas of the 
country with low wind speeds. To what extent should the cost of adding renewable 
resources as compared to other resources, be factored in to any renewables require-
ment? Should economic dispatch of more efficient generating units also play a role? 

Answer. There is no question that wind power is limited as to which sites are ap-
propriate, though this is true of several other types of generation as well. In prac-
tice, while Pennsylvania has more wind generation in service or under construction 
than any other eastern state, most areas of the state are unsuitable for siting wind. 
One critical factor restricting where wind is sited is the available wind resource. 
Wind resource simply refers to the consistency and strength with which the wind 
blows in a location. I do not expect wind generation to be sited in areas where wind 
resources are poor because that would result in such low production that the wind 
farm would be uneconomic no matter what the alternative energy price. On the 
other hand, many areas in the mid-west have broad areas in which the wind re-
source is very robust and will exceed local requirements. Thus, I anticipate that, 
rather than siting wind where it doesn’t make economic sense, portfolio require-
ments will be satisfied through the purchase of credits from areas where wind re-
sources are plentiful. In this spirit,. the requirements that Pennsylvania imposes on 
utilities may be satisfied from anywhere in the applicable Regional Transmission 
Organization. 

With respect to cost, the benefit of a robust regional or national portfolio stand-
ard, with a credit and tracking system, is that it makes it more likely that suppliers 
and consumers will have access to the lowest cost resources that are available in 
a wider market area. As I indicated above, I believe that interconnection costs for 
wind or any other generation resource should be paid by the developer. This will 
tend to raise the costs of wind. However, the logic of a portfolio system is that re-
quirements must be met from among the resources accepted in that portfolio. If 
wind is too expensive, compared to other qualifying generation sources, then wind 
will not be used. 

Economic dispatch is the norm in both Regional Transmission Organizations and 
in states that continue to be vertically integrated. Most resources will continue to 
be purchased from an energy market where prices are set through economic dis-
patch or where prices in private energy contracts are guided by that market price. 
Unless portfolio requirements expand to cover a substantial portion of generation 
delivered to customers, overall energy costs, including portfolio costs, will tend to-
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ward the market price. There are two reasons for this. First, the average cost of 
some portfolio resources might not be significantly different from the average cost 
of energy, particularly in those regions in which energy prices have been driven up 
by high natural gas prices. For example, wind generation has become increasingly 
competitive with other types of energy. Second, even where some portfolio resources 
like solar energy are substantially more expensive than typical market prices, the 
total price differs only slightly because the amount of high priced solar energy is 
only a tiny fraction of the total energy. Further, I anticipate that portfolio resources 
will be subject to selection on the basis of economic efficiency so that the least ex-
pensive qualifying resources will be used to satisfy the requirements. 

Question 4. Would it be more appropriate to apply any national renewable port-
folio standard requirements only on generation needed to meet load growth? 

Answer. As I discussed in my response to Senator Domenici’s Question 5, I do not 
think it would be appropriate to have portfolio resources used only to meet load 
growth. If this were the only area in which portfolio resources could qualify, the re-
sult is likely to be that their growth will be slow and volatile. 

The specific requirements created by load growth naturally limit which type of 
generation are built. In practice, new generation requirements fall into one of three 
performance categories, depending on which specific demands that load growth 
place on the network. These three categories are baseload, intermediate or peaking. 
It is reasonably accurate to generalize that baseload generation runs almost all of 
the time, intermediate generation supports load during on-peak periods and peaking 
generation only operates at times of extreme demand. In general, different types of 
generation are used to satisfy these separate operating requirements. It is extremely 
inefficient to meet a specific performance requirement, such as a need for new peak-
ing resources, with a plant designed as a baseload or intermediate resource. Thus, 
portfolio-eligible resources can only fill certain roles just as is the case with any 
other generating technology. The conclusion of this must be that portfolio resources 
will be introduced only slowly and on an irregular cycle if they are only used to 
meet load growth because they can also only be added where their operating charac-
teristics meet specific system requirements. 

RESPONSES OF DR. WISER TO QUESTIONS FROM SENATOR DOMENICI 

Question 1. What is the mix of energy savings expected from renewables and effi-
ciency improvements? Dr. Wiser vast improvements in energy efficiency have been 
realized in our economy since the mid-1970’s. EIA has shown that energy use per 
dollar of GDP has declined significantly. Between 1973 and 2000 energy consump-
tion fell from 13,910 Btu to 6,580 Btus per $1 dollar of GDP—more than a 50% in-
crease in energy efficiency. Can you describe for the Committee exactly what further 
improvements in energy efficiency can be realized and how? Also, can you describe 
where and to what extent renewable energy can reduce demand for conventionally 
generated electricity? 

Answer. There is little doubt that our nation has seen substantial improvements 
in energy efficiency over the course of the last three decades. These improvements 
have come from a variety of sources including, for example, state programs to sup-
port energy efficiency and federal programs that have established minimum effi-
ciency standards for new appliances. Energy intensity (energy use per dollar of 
GDP) has also fallen as our economy has shifted away from more energy-intensive 
sectors. On a going forward basis, it is difficult to estimate with precision how much 
incremental energy efficiency is technically or economically feasible. However, it is 
evident that this potential is significant. 

As just one example, in its Fifth Power Plan, the Northwest Power and Conserva-
tion Council (NWPCC) notes that energy efficiency investments have saved the 
Northwest (Oregon, Washington, Idaho, Montana) 10-12% of the region’s electricity 
needs since 1978, or nearly 2500 average megawatts of capacity (aMW), at an aver-
age cost of just 2.5 cents/kWh. Much of this has come from state and regional pro-
grams, but a significant amount also derived from federal appliance efficiency stand-
ards. On a going forward basis, the NWPCC identifies 4600 aMW of additional tech-
nically available potential, of which 2800 aMW is estimated to be cost effective. This 
represents approximately half of all otherwise-expected load growth over the next 
20 years. Those 2800 aMW are predicted to be available at an average cost of just 
2.4 cents/kWh. The most significant savings are expected to come from residential 
and commercial lighting, as well as industrial energy savings. 

Similar studies have been conducted in other regions. Though the exact savings 
potential varies, as does the source of those savings, most studies reveal significant 
additional potential. A study completed in 2003 for the New York State Energy Re-
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search and Development Authority, for example, found that even with low energy 
costs assumed, the economic potential for energy efficiency would be over 50,000 
GWh by 2022, representing over 12,000 MW of summer peak capacity. Studies in 
California have found that aggressive investment in energy efficiency could cut load 
growth in half over the next two decades. I would be happy to point the Committee 
to studies that have been conducted on these matters. 

Most would agree that achieving these savings, or even a fraction of these sav-
ings, will require policy intervention. Standard options include state and local finan-
cial incentives, building codes and standards, federal efficiency standards, federal 
and state tax incentives, and changes in utility rate design that breaks the link be-
tween electricity sales and utility profits. More recently, as the Committee knows, 
there has been some exploration of energy efficiency portfolio standards. 

On renewables potential and costs, I would direct the Committee to the National 
Renewable Energy Laboratory, the nation’s premier research institute on this topic. 
As with energy efficiency, there is uncertainty over exactly how much technical and 
economic potential exists in the U.S. If transmission expansion needs can be met, 
however, it is clear that the technical potential for wind power alone is vast. It is 
true that wind power resources are not spread evenly across the United States, but 
all regions have at least some potential to utilize local sources of renewable energy. 

Use of renewable energy will offset conventional fuels. Recent analysis by the En-
ergy Information Administration shows that renewable generation will displace both 
natural gas and coal generation, in approximately equal fractions. For natural gas 
specifically, assessments of federal RPS proposals have shown that gas displacement 
could be as high as 3 to 4 quadrillion Btu (Quads) a year by 2020, or 10% of pro-
jected national gas consumption. Less aggressive levels of national deployment are 
found to reduce gas consumption by as much as 1.5 Quads, or 4% of total projected 
demand in 2020, with a mean reduction across studies of 0.7 Quads (2%). Of course, 
achieving significant growth in renewable energy supply (in the 10-20% range for 
non-hydro renewables) will require transmission investments to access the nation’s 
most robust resource areas. 

Question 2. In setting target levels for diverse generation resources, one proposal 
is to place any new resource obligation on new load growth—the ‘‘incremental basis’’ 
approach.’’ The main benefit of this approach is that it allows the supplier and mar-
ket to adjust as generation demand increases. Do you support this approach and 
why? 

Answer. This approach has not been used in any U.S. state, or in any other coun-
try that has developed a renewables portfolio standard (UK, Italy, Belgium, Aus-
tralia, Japan, Sweden). That is not to say that the idea is without merit, and I do 
see some advantages to this approach. The key difficulty, in my view, comes in those 
states that have moved or are moving towards retail electricity competition. In these 
states, individual electricity suppliers experience substantial changes in load growth 
from one year to the next. Application of a standard to ‘‘incremental’’ load may be 
challenging in this instance because load for any single retail supplier could in-
crease from one year to the next, only to then decrease the following year (as load 
switches to a different competitive supplier), and then increase again the next year. 
Applying a portfolio standard to load growth in this instance may be an administra-
tive challenge, and would certainly require additional thought. It perhaps should 
also be noted that applying a standard to load growth ensures that the standard 
cannot increase annually by more than the underlying growth in load, which may 
limit the impact of a standard especially if the standard includes non-renewable 
sources such as coal gasification and nuclear power. 

Question 3. If there was a National Power Generation Diversity Standard, should 
credits offered under a State program also count towards fulfillment of any federal 
obligations? 

Answer. I am not prepared to take a policy position on this topic. However, I 
would note that states have designed their RPS policies differently, in part reflect-
ing different regional circumstances and goals. Some states clearly want to take an 
aggressive stance on renewable energy deployment, while others want to encourage 
preferred, local renewable resources (e.g., solar). In any case, states may wish to go 
above and beyond any federal standard. In previously proposed federal RPS legisla-
tion, the federal RPS would effectively establish a national ‘‘floor’’ for renewable en-
ergy development. In many cases, these proposals would allow states to go above 
and beyond the federal requirement or to tailor a local requirement towards specific 
locally-desired resources. In this instance, state credits might, by default, count to-
wards the fulfillment of the federal RPS. However, states would be allowed the flexi-
bility to go beyond the federal standard. This approach would seem to have merit 
and, with the approval of my sponsors at the Department of Energy, I would be 
happy to work with the Committee in considering this and other approaches. 
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Question 4. If a multi-tier approach like the Pennsylvania RPS model was to be 
used in a National Power Generation Diversity Standard, what kinds of resources 
should be included? 

Answer. It seems to me that at least three standards should apply to decisions 
about resource inclusion. First, does the resource provide important public benefits 
to the United States that are not otherwise being recognized in electric supply deci-
sions. Second, does the resource need additional policy assistance to achieve signifi-
cant levels of deployment. Third, is inclusion in a portfolio standard the most effec-
tive means to support the resource in question. Of course, it is up to this Committee 
to determine what ‘‘public benefits’’ are sought under a diversity standard, and 
therefore what specific resources deserve support under this policy (or an alter-
native policy best suited to those resources). Under a multi-tiered diversity stand-
ard, it is also important that resources be appropriately separated from one another. 
For example, if there is unique interest in renewable energy generation, then a spe-
cific tier that only includes renewable generation would be warranted. Decisions on 
this score are ones of policy, not of analysis. 

Question 5. Should there be different levels of credit for different classes of re-
sources? 

Answer. Several states have developed such ‘‘extra-credit-multipliers,’’ e.g., Ari-
zona, Nevada, New Mexico, Washington D.C., Maryland, etc. Typically, such multi-
pliers are intended to ‘‘level the playing field’’ among technologies that are at dif-
ferent stages of commercialization and cost. Ultimately, it is a policy decision as to 
whether the goal of the diversity standard is to require competition among all eligi-
ble resources (and to thereby minimize the cost of achieving the target), or to pro-
vide an extra incentive for certain preferred, higher-cost resources (ensuring more 
diversity within the target, but presumably coming at a higher cost). Of course, es-
tablishing different resource bands or multiple tiers can have a similar effect. Fi-
nally, I might also note that if states are allowed to go beyond the federal standard 
and apply their own preferences for certain resources, then it may be less necessary 
for a federal policy to develop such tiers or multipliers. With the approval of my 
sponsors at the Department of Energy, I would be happy to work with the Com-
mittee in considering the various options. 

Question 6. What should the States’ roles be in determining what resources are 
assigned to what tiers and how much credit each should receive? 

Answer. Presumably, a federal diversity standard would legislatively establish eli-
gibility guidelines as well as tiers and/or multipliers. Though state bodies and oth-
ers would have the ability to weigh-in in advance of the legislation, it is not evident 
to me that those same states would have a role in determining these rules ex post. 
That said, if states are offered the flexibility to exceed the federal standard, then 
they might develop their own rules for renewable purchases above the federal re-
quirements, as highlighted in an answer to a previous question. 

Question 7. Should improvements to transmission constraints and new storage fa-
cilities, like compressed wind facilities, also be credited under a National Power 
Generation Diversity Standard if they result in more efficient use of energy? Simi-
larly, should demand-side management gains and other efficiency and conservation 
efforts be credited? 

Answer. Whether such resources are included in a diversity standard is a matter 
of policy. Energy efficiency has been included in the Pennsylvania portfolio stand-
ard, and is also referenced in the portfolio standards established in Colorado and 
Hawaii. Dedicated energy efficiency portfolio standards are also underway in a lim-
ited fashion in Europe. 

The key technical difficulties in including energy efficiency under a diversity 
standard come down to measurement and attribution: how to measure energy sav-
ing (i.e., it is easier to measure electricity generation than electricity savings, and 
it can be challenging to identify ‘‘incremental’’ savings beyond some baseline), and 
how to allocate those savings to obligated parties under a diversity standard (i.e., 
who initially owns the credits). These difficulties are surmountable, but will require 
serious effort. No U.S. state has yet to grapple with these specific difficulties, 
though there has been work done on this topic in Europe and Australia. I might 
recommend a further exploration of the nascent international experience with en-
ergy efficiency portfolio standards, and associated trading, to assess lessons learned 
(several nations are considering energy efficiency portfolio standards and initial im-
plementation has begun in a subset of these countries—Italy, France, UK, Aus-
tralia). I would also note that an International Energy Agency project involving five 
European countries is currently exploring the issues of energy efficiency portfolio 
standards and associated trading; the U.S. DOE is monitoring the progress of this 
effort. 
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Improvements in transmission efficiency may be considered a form of energy effi-
ciency, and its inclusion (or not) in a diversity standard could be discussed in what-
ever regulatory proceedings would be necessary to define the rules for the participa-
tion of energy efficiency under a diversity standard. Similar measurement issues 
would arise here, as with more traditional forms of energy efficiency investments. 
Wind power would, presumably, qualify whether used in a compressed air applica-
tion or not. 

Question 8. Under a traditional RPS, a supplier might be obliged to purchase re-
newable credits from the Secretary of Energy to meet his obligation if he could not 
generate the requirement or if found that buying it cost more than buying a credit 
from the Secretary. What if instead of spending the money on purchasing credits 
from the Government, which does nothing to increase diversity, the supplier was 
credited with meeting that obligation through investments in developing new di-
verse resources that equal the amount of money he would have paid the Govern-
ment? In other words, should a retail supplier be able to receive credit for invest-
ments in renewable or other eligible resources? 

Answer. Federal RPS proposals have almost universally applied a ‘‘cost cap’’ in 
the form described above. States, however, have often used alternative approaches. 
In some cases, funds collected from the credit cost-cap are used by a state govern-
ment entity to directly encourage renewable energy production (e.g., Massachusetts, 
Connecticut, Washington D.C., New Jersey, Pennsylvania, Rhode Island, and oth-
ers). Such an approach ensures that funds are used to encourage diversity, but puts 
the state in charge of the use of such funds. In Arizona, meanwhile, electricity utili-
ties are allowed to meet a small portion of their RPS by investing in renewable en-
ergy R&D. 

The question here proposes a different approach: the ability of the retail elec-
tricity supplier to directly invest in renewable or other eligible resources using the 
amount of money that otherwise would have been spent on purchasing credits from 
the Department of Energy. This is a creative option, though its details would need 
to be further developed. For example, what kinds of investment would ‘‘count’’: only 
investment in renewable or diverse electricity supply, or also investments in re-
search and development or manufacturing capability? If the latter, rules for how to 
define eligible and ineligible investments would be required. If the former, one 
would need to develop rules that would not allow a retail supplier to dedicate all 
of its diversity standard resources to an excessively costly generation source that 
would supply little electricity. Though the sentiment behind this approach is sound 
(ensuring that funds are truly used to encourage diversity), it is unclear whether 
workable mechanics could be developed. A variety of other approaches might also 
be considered and, with the approval of my sponsors at the Department of Energy, 
I would be happy to work with the Committee in considering the various options. 

Question 9. If there was a National Power Generation Diversity Standard with re-
quirements of up to 10% diverse resources, how important would tax credits still 
be to a project’s finance-ability? 

Answer. Federal tax incentives are—very clearly—currently critical to the expan-
sion of renewable energy markets. Though much is said about the role that states 
currently play in encouraging renewable energy development, it is often forgotten 
just how important federal tax incentives have been. A review of the history of re-
cent wind installations in the United States, which fluctuate wildly with the avail-
ability of the federal production tax credit, demonstrates this to be the case. It is 
also clear, however, that with the level of renewable energy deployment possible 
under a national portfolio standard, the cost of indefinitely continuing federal tax 
incentives would be substantial. 

In theory, under a well-functioning national portfolio standard, federal tax incen-
tives would no longer be necessary. Electricity suppliers would be required to pur-
chase renewable energy credits, and thereby pay for any above-market cost of re-
newable electricity. However, one would also expect that a transition period would 
be needed between the current tax-incentive regime and a possible future, fully 
functional portfolio standard. This might call for a gradual phase-out of federal tax 
incentives as a national portfolio standard takes effect. 

RESPONSES OF DR. WISER TO QUESTIONS FROM SENATOR TALENT 

Question 1. If we mandate a national renewable portfolio standard, how would the 
transmission needed to get wind from remote locations, onshore or offshore, to load 
centers be paid for? 

Answer. This question points out one of the important implementation issues for 
any policy that would greatly expand renewable energy deployment, whether imple-
mented at the state or federal level. But, as has been acknowledged by many, lack 
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of transmission is a key issue that affects not only wind power, but also other en-
ergy resources that are often located remotely, such as coal and geothermal power. 
There is also widespread concern that lack of transmission may affect electric reli-
ability in some regions of the country. Ultimately, new transmission will have to be 
built if reliability is to be preserved. 

Building new transmission may allow access to remote but perhaps ultimately 
less expensive energy sources such as wind, geothermal, and coal. Several regions 
have undertaken studies not only to examine whether transmission expansion is 
necessary, but what the cost savings would be over time if lower cost but remote 
energy sources were able to be accessed. The Midwest ISO’s 2003 transmission ex-
pansion plan, for example, determined that adding 10,000 MW of wind could be cost 
effective if transmission was expanded to accommodate it. More recently, the Rocky 
Mountain Area Transmission Study (RMATS), an ad hoc planning process encom-
passing Colorado, Idaho, Montana, Utah, and Wyoming, determined that three 
transmission expansion projects, at a cost of $970 million, could deliver annual net 
savings of between $61 million and $531 million (by supporting 1880 MW of incre-
mental wind and 2200 MW of incremental coal). The actual net savings will depend 
critically on natural gas prices and hydroelectric conditions. I would be happy to di-
rect the Committee to these and other recent transmission studies. 

Under present circumstances, additional transmission is paid for through a vari-
ety of means. Transmission cost recovery and allocation is often overseen by FERC, 
but is also affected by local public utility commissions, regional transmission organi-
zations, and perhaps, regional collaboratives such as RMATS. The market benefits 
of adding new transmission to access remote energy resources may be significant 
enough that state regulators or, if applicable, regional institutions such as regional 
transmission organizations, may determine that ratepayers should finance the new 
transmission. Akin to interstate highways, major new transmission of this type 
(often providing reliability and economic benefits) will tend to be ‘‘socialized’’—that 
is, paid for by ratepayers on a regional basis. In contrast, smaller transmission 
projects triggered by specific project developers will typically be paid for, at least 
initially, by the generation owner. In these instances, cost allocation may follow 
FERC policy of having the generator pay for transmission improvements up front, 
and then be reimbursed over time with transmission credits. Alternatively, FERC 
may allow regional transmission organizations to require generators to pay for 
transmission expansion as a condition of interconnection. The existence of a diver-
sity standard may ease transmission financing, by providing longer-term contracts 
for eligible generators and by signaling policy direction. Nonetheless, lack of clarity 
on how transmission costs are to be allocated is clearly slowing transmission invest-
ment in our nation. 

A promising development is the emergence of transmission infrastructure authori-
ties. Wyoming was the first state to do this by creating the Wyoming Infrastructure 
Authority (WIA) to own, operate, and maintain high-voltage transmission facilities. 
A five-member board, appointed by the Governor, directs the WIA. The WIA can 
issue revenue bonds to raise capital to build transmission infrastructure that it will 
own, with no limit on bonding authority. These bonds would be exempt from state 
taxation and may reduce the cost of transmission projects as compared to private 
equity and debt financing. The bonds cannot be backed by the faith and credit of 
the State of Wyoming, meaning that the bonds must be secured by a revenue 
stream if the financial community is to support the bonds (as such, certainty of 
transmission cost allocation and payment is still required). At least three other 
states—New Mexico, North Dakota, and South Dakota—are also considering estab-
lishing transmission infrastructure authorities. 

In summary, significant new wind expansion will necessitate transmission invest-
ments, and this expansion will have costs. Recent regional studies show that these 
costs are not insignificant, but neither do they eliminate the potential benefits of 
wind power. Of course, this is not an issue unique to wind, and the broader issue 
of expanding transmission to meet the nation’s desire for low-cost, reliable power 
is an important one. 

Question 2. How should nuclear energy and clean coal through coal gasification 
be factored into a national renewable portfolio standard? 

Answer. Whether nuclear, coal gasification, or any other resource should be in-
cluded in a national portfolio standard is question of policy that I am not prepared 
to address. As I noted in response to an earlier question, however, it seems to me 
that at least three standards should apply to decisions about resource inclusion. 
First, does the resource provide important public benefits to the United States that 
are not otherwise being recognized in electric supply decisions. Second, does the re-
source need additional policy assistance to achieve significant levels of deployment. 
Third, is inclusion in a portfolio standard the most effective means to support the 
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resource in question It is up to this Committee to determine what ‘‘public benefits’’ 
are sought under a diversity standard, and therefore what specific resources deserve 
support under this policy (or an alternative policy best suited to those resources). 

Only one state currently allows a broad range of so-called ‘‘traditional’’ energy 
sources into their portfolio standard: Pennsylvania. In that instance, waste coal, dis-
tributed generation, energy efficiency, large-scale hydropower, and coal gasification 
compete for a second tier of the state’s portfolio standard, a tier that grows to 10% 
by 2020. The more typical renewable energy sources compete within a separate tier, 
which rises to 8% by 2020. Other states have also created resource tiers (e.g., Ari-
zona, Colorado, Connecticut, Washington D.C., Maryland, Minnesota, Nevada, New 
Jersey, New York, Rhode Island), but in these instances the tiers only reflect dif-
ferent renewable resource eligibility rules. Creating separate tiers of this type has 
the benefit of allowing resources to compete only within their specific tier (and 
thereby ensuring some diversity in results), but as the number of tiers increases so 
does the complexity of the policy for the regulator and for obligated electricity sup-
pliers. 

An alternative approach is to use credit multipliers. Several states have developed 
such ‘‘extra-credit-multipliers,’’ e.g., Arizona, Nevada, New Mexico, and others. Typi-
cally, such multipliers are intended to ‘‘level the playing field’’ among technologies 
that are at different stages of commercialization and cost, or to place a preference 
on certain resources. This approach might also be explored if additional energy 
sources were to be considered under a national diversity standard. 

Question 3. We heard testimony from Mr. Brian O’Shaughnessy, CEO of Revere 
Copper Products, as to the potentially extraordinary cost of adding wind generation 
(additional transmission, three times the capacity requirements to meet the sales 
requirements, plus balancing and load following costs), particularly in areas of the 
country with low wind speeds. To what extent should the cost of adding renewable 
resources as compared to other resources, be factored in to any renewables require-
ment? Should economic dispatch of more efficient generating units also play a role? 

Answer. I would first like to address the comment that wind power is enormously 
expensive. With the currently available federal tax incentives, my review of recent 
wind power sales agreements shows that utilities are purchasing wind power under 
long term contracts at prices that average -3 cents/kWh (real $2003). There is con-
siderable range around this average value, with the least costly projects selling 
power at -2 cents/kWh (real $2003) and the higher cost projects selling at over 4 
cents/kWh (real $2003). This compares to the cost of new gas-or coal-fired genera-
tion that the Energy Information Administration projects to be -5 cents/kWh (real 
$2003). Even without the federal production tax credit, wind generation costs—at 
the busbar—would be similar to those for new coal and natural gas at least in favor-
able wind resource areas. 

It is true that wind power is a variable resource, and cannot be flexibly dis-
patched in the same way as gas-fired generation. The science of understanding the 
costs of this variability has grown considerably in recent years led, in part, by the 
U.S. Department of Energy and the National Renewable Energy Laboratory. Studies 
have been conducted by various utilities and consulting firms, by GE, and by the 
National Renewable Energy Laboratory. Study after study is finding that at even 
significant wind penetrations, the cost of managing wind’s variability is likely to be 
relatively modest, perhaps 0.2 to 0.5 cents/kWh. In large part this is because the 
variability of wind is found to not be correlated with the variability of demand for 
electricity. In addition, as wind forecasting has improved, the cost of managing vari-
able wind generation has decreased. Newer studies are being designed and carried 
out to explore the impact of even higher levels of wind penetration. 

Though one should not dismiss or ignore the real costs that wind imposes on the 
electrical system, it is also important to understand that other generation units also 
have their drawbacks. Older coal plants and nuclear plants, for example, generally 
ramp up and down very slowly and are designed to run flat out, meaning that these 
plants are not likely to be good candidates for load following or spinning reserves; 
hydropower and gas-fired plants, on the other hand, are quick to start up and are 
very good at providing spinning reserves. These characteristics and traits of each 
technology can balance each other out nicely. 

As noted in response to an earlier question, the incremental cost of transmission 
may also be significant, as it is for certain other resources. However, in addressing 
all of these costs in a comprehensive fashion, a growing number of utilities are find-
ing that wind power can be an important part of a low-cost, low-risk electricity sup-
ply portfolio. I would be happy to direct the Committee to relevant studies that 
cover the above points. There are, of course, real limits to the degree to which a 
supply portfolio can economically include wind power, and these limits are more sig-
nificant in areas with less attractive wind resources. However, on a national basis, 
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many recent studies are finding that wind power can be an attractive option, even 
at significant levels of penetration. 

Finally, in considering a federal diversity standard, a careful accounting of all of 
the possible costs and benefits of wind power, and other eligible energy sources, 
would be desirable. In that regard, I would simply note that the DOE’s Energy In-
formation Administration has, in the past, evaluated the potential cost-impacts of 
federal RPS proposals. Though there are always limits to energy models and the re-
sults derived from such models, the Committee might chose to avail itself of the 
EIA’s services in evaluating different possible diversity standards. 

Question 4. Would it be more appropriate to apply any national renewable port-
folio standard requirements only on generation needed to meet load growth? 

Answer. This approach has not been used in any U.S. state, or in any other coun-
try that has developed a renewables portfolio standard (UK, Italy, Belgium, Aus-
tralia, Japan, Sweden). That is not to say that the idea is without merit, and I do 
see some advantages to this approach. The key difficulty, in my view, comes in those 
states that have moved or are moving towards retail electricity competition. In these 
states, individual electricity suppliers experience substantial changes in load growth 
from one year to the next (as load switches to a different competitive supplier). Ap-
plication of a standard to ‘‘incremental’’ load may be challenging in this instance be-
cause for any single supplier load could increase from one year to the next, only to 
then decrease the following year, and then increase again the next year. Applying 
a portfolio standard in this instance may be an administrative challenge, and would 
certainly require additional thought. It perhaps should also be noted that applying 
a standard to load growth ensures that the standard cannot increase annually by 
more than the underlying growth in load, which may limit the impact of a standard 
especially if the standard includes non-renewable sources such as coal gasification 
and nuclear power. 

RESPONSES OF MR. MORGAN TO QUESTIONS FROM SENATOR DOMENICI 

Question 1. Do current Federal policies constrain State RPS programs? 
Are there instances where utilities have examined opportunities to improve their 

efficiency or include technologies as part of an overall energy portfolio only to find 
themselves constrained by federal policies? If so, how might we change those policies 
to offer utilities more flexibility? 

Answer. I am not aware of any such instances. 
Question 2. Are State RPS programs successful? 
Many States have mandated that utilities draw a specific percentage of their gen-

eration from renewable energy according to a firm schedule. How are these State 
programs working? 

Answer. Among the 19 jurisdictions that have adopted some form of renewables 
portfolio standard, these policies are in various stages of implementation. Some 
States like Texas, Maine, and Arizona have a few years of experience with RPS. 
Others like Colorado, Maryland, Pennsylvania, and my own District of Columbia are 
still in the early stages of implementation. The viability of RPS as a policy for en-
couraging diversity in energy supplies is attested to by its growing popularity at the 
State level. Many RPS design and implementation issues are addressed in NARUC’s 
report ‘‘The Renewables Portfolio Standard—A Practical Guide’’ which I quoted in 
my oral statement. I have attached excerpts from the NARUC report (Executive 
Summary and Chapter One). The report can be downloaded from NARUC’s website: 
www.naruc.org.

Question 3. Should some suppliers be exempt from a Federal RPS? 
If a federal RPS mandate is imposed, do you believe that it should apply to all 

electricity suppliers? If not, wouldn’t exemptions skew the electricity market by fa-
voring some suppliers over others? 

Answer. Yes, any RPS should be applicable to all retail electricity suppliers with-
out exception. Otherwise, consumers will have an artificial incentive to switch sup-
pliers, and the result would be economically inefficient. 

Question 4. How should utilties be allowed to recover costs for transmission for 
intermittent sources? 

The intermittent nature of wind generation makes it difficult to upgrade trans-
mission lines solely to handle new wind generation capacity because the increased 
capacity is likely to be un-used 60-70 percent of the time. How should regulators 
treat cost recovery for utilities that expand transmission capacity to carry intermit-
tent alternative resources like wind generation? 

Answer. All State regulatory commissions have established procedures for cost re-
covery of new or upgraded transmission facilities, and I see no reason why upgrad-
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ing transmission facilities for wind should require any special regulatory treatment. 
Furthermore, wind-generated power typically shares transmission facilities with 
power generated by other resources, and it generally displaces power from fossil 
fuels that otherwise would have required transmission capacity for delivery. 

Question 5. Will ‘‘build it in-State’’ requirements hinder a Federal RPS? 
Some State RPS programs require suppliers to derive the renewable power from 

facilities in that State. If a National Power Generation Diversity Standard was to 
be developed, how should such State requirements be dealt with? Are these ‘‘build 
it in-State’’ requirements violations of the commerce clause? 

Answer. I personally do not support a ‘‘build it in State’’ requirement, which I be-
lieve defeats one of the purposes of an RPS. One advantage of an RPS is its flexible, 
market-based approach which takes advantage or resource diversity among the 
States, thereby minimizing costs. However, because ‘‘build it in State’’ provisions are 
not widespread in State RPS requirements, I am not convinced that a federal legis-
lative fix is needed. I have no opinion regarding whether or not such requirements 
violate the ‘‘Commerce Clause ‘‘. 

Question 6. Should the Federal Government impose utility efficiency performance 
requirements? 

Some have suggested that utilities should be encouraged to adopt energy effi-
ciency performance standards or that such standards be imposed on public utilities 
as part of an overall energy portfolio. 

How would your organization react to a national efficiency performance standard 
for public utilities? 

Answer. End-use energy efficiency should be encouraged by federal and State pol-
icy, but not necessarily through performance standards. Because energy efficiency 
cannot be directly measured in the same sense as renewable generation, it is dif-
ficult to establish criteria for documentation of energy savings. Any energy efficiency 
performance standard would need explicit criteria for measurement and verification. 
If an energy efficiency performance standard were to be pursued, I would rec-
ommend it as an option, not a requirement. That is the approach taken by Pennsyl-
vania in its new Alternative Energy Portfolio Standard, and many observers are 
anxious to see how well it works. 

Question 7. Can State programs be harmonized with a Federal RPS? 
Close to 20 States have adopted renewable resource goals or renewable ‘‘must 

offer’’ programs. These programs differ in a number of ways such as:
• what qualifies as an eligible renewable resource; 
• whether the resources must be developed within the region; 
• what the compliance dates are; 
• whether tradable certificates can be bought and sold; 
• what baselines are set; 
• how existing resources are treated; and 
• whether alternative compliance payments can be made in lieu of procuring the 

required amount of renewables.
Do you believe that it is possible to harmonize a federal RPS mandate with these 

existing State programs? If so, how? 
Answer. Yes, a federal RPS can be harmonized with existing RPS requirements 

at the State level, without preempting State RPS requirements. In most cases, the 
majority of energy resources that comply with a State RPS could comply with the 
federal RPS at the same time. The fact that some States might include additional 
resource types or set a higher percentage threshold would not necessarily interfere 
with the federal RPS. Furthermore, the existence of RPS requirements in a number 
of States would make the goals of a federal RPS easier and cheaper to achieve. 

HOW TO IMPROVE THE TRADITIONAL RPS 

As you know, there are efforts underway to craft a new kind of RPS that goes 
beyond the limited boundaries of a few favored traditional renewables and answers 
the need to increase of fuel diversity for power generation needs. There are many 
who favor allowing States to proceed to develop their own resource plans without 
federal interference, but there is also support for a nationalized program. 

The following questions explore new approaches to promoting Generation Diver-
sity Standards. 

Question 8. In setting target levels for diverse generation resources, one proposal 
is to place any new resource obligation on new load growth—the ‘‘incremental basis’’ 
approach.’’ The main benefit of this approach is that it allows the supplier and mar-
ket to adjust as generation demand increases. Do you support this approach and 
why? 
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Answer. This approach of applying a portfolio obligation to incremental resources 
seems workable, provided the required percentage is adjusted upward accordingly. 

Question 9. If there was a National Power Generation Diversity Standard, should 
credits offered under a State program also count towards fulfillment of any federal 
obligations? 

Answer. Yes, to the extent that the same types of resources are eligible for both 
standards. 

Question 10. If a multi-tier approach like the Pennsylvania RPS model was to be 
used in a National Power Generation Diversity Standard, what kinds of resources 
should be included? 

Answer. I recommend applying the standard to renewable resources including 
solar, wind, geothermal, and biomass, as with the majority of State RPS require-
ments. These resources offer the greatest benefits in terms of fuel diversity and re-
duced environmental impacts. I do not recommend including baseload technologies 
such as emerging nuclear technologies and coal gasification, which would not en-
hance the nation’s fuel diversity. Because these technologies come in large size in-
crements and are not yet commercially available, they would likely add substantial 
complications to an RPS. These technologies, are better suited for other public policy 
tools such as RD&D and loan guarantees. 

Question 11. Should there be different levels of credit for different classes of re-
sources? 

Answer. In general I prefer the simplicity and flexibility of a single standard. 
However, a case can be made for a separate standard for solar because of its par-
ticular benefit and cost characteristics. 

Question 12. What should the States’ roles be in determining what resources are 
assigned to what tiers and how much credit each should receive? 

Answer. The States’ role should apply to the State’s RPS requirements, if any, not 
to a federal RPS. 

Question 13. Should improvements to transmission constraints and new storage 
facilities, like compressed wind facilities, also be credited under a National Power 
Generation Diversity Standard if they result in more efficient use of energy? Simi-
larly, should demand-side management gains and other efficiency and conservation 
efforts be credited? 

Answer. Electricity storage facilities may offer important capacity benefits. How-
ever, energy storage generally entails substantial losses of energy and cannot be 
considered an efficiency device. While it may be possible for an RPS to provide cred-
it for efficiency and conservation efforts, this raises some challenging issues. Be-
cause energy efficiency cannot be directly measured in the same sense as renewable 
generation, it would be necessary to establish complex criteria for documentation of 
energy savings. Any energy efficiency performance standard would need explicit cri-
teria for measurement and verification. 

Question 14. Under a traditional RPS, a supplier might be obliged to purchase re-
newable credits from the Secretary of Energy to meet his obligation if he could not 
generate the requirement or if found that buying it cost more than buying a credit 
from the Secretary. 

What if instead of spending the money on purchasing credits from the Govern-
ment, which does nothing to increase diversity, the supplier was credited with meet-
ing that obligation through investments in developing new diverse resources that 
equal the amount of money he would have paid the Government? In other words, 
should a retail supplier be able to receive credit for investments in renewable or 
other eligible resources? 

Answer. I would not recommend this approach which would be difficult to enforce 
and would invite gaming and perverse behavior by energy suppliers. If suppliers are 
able to choose their own compliance options, there is no assurance that public goals 
would be achieved beyond a ‘‘business as usual’’ approach. 

Question 15. If there was a National Power Generation Diversity Standard with 
requirements of up to 10% diverse resources, how important would tax credits still 
be to a project’s finance-ability? 

Answer. A well designed diversity standard that requires a minimum level of re-
newable generation might over time obviate the need for existing tax credits for re-
newable generation. A diversity standard that includes baseload technologies as well 
as renewables is less likely to achieve that goal. 

RESPONSES OF MR. MORGAN TO QUESTIONS FROM SENATOR TALENT 

Question 1. If we mandate a national renewable portfolio standard, how would the 
transmission needed to get wind from remote locations, onshore or offshore, to load 
centers be paid for? 
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Answer. This is a matter that should properly be determined by utility regulators 
in the State where the transmission facilities are located. Utility regulators are ac-
customed to addressing cost implications of new generation and transmission facili-
ties. 

Question 2. How should nuclear energy and clean coal through coal gasification 
be factored into a national renewable portfolio standard? 

Answer. I believe the need for incentives for new baseload generation technologies 
can be better addressed through other policy options such as loan guarantees and 
RD&D. At this time, emerging nuclear and coal gasification technologies probably 
have not advanced commercially to the point the where they can benefit from an 
RPS, and they would not enhance the nation’s fuel diversity. Furthermore, RPS is 
better suited for smaller generation increments than for the large baseload facilities 
represented by nuclear and clean coal facilities. Inclusion of large baseload facilities 
would necessitate raising the percentage obligation for each company’s portfolio. If 
a portfolio standard becomes too large and too inclusive, it begins to resemble a fed-
eral mandate for resource acquisition rather than a market-based incentive for fuel 
diversity. I believe a portfolio standard that is too inclusive would needlessly con-
strain future investment in power facilities to the detriment of consumers. 

Question 3. We heard testimony from Mr. Brian O’Shaughnessy, CEO of Revere 
Copper Products, as to the potentially extraordinary cost of adding wind generation 
(additional transmission, three times the capacity requirements to meet the sales 
requirements, plus balancing and load following costs), particularly in areas of the 
country with low wind speeds. To what extent should the cost of adding renewable 
resources as compared to other resources, be factored in to any renewables require-
ment? Should economic dispatch of more efficient generating units also play a role? 

Answer. The market-based features of an RPS will ensure that incremental trans-
mission costs are properly taken into account in selecting new generation resources 
and that facilities are located where they are most cost effective. 

System operators such as regional transmission organizations (RTOs) can assure 
that generating facilities are optimally dispatched. The option for energy suppliers 
to purchase credits at a fixed price from the government limits the cost of new re-
newables facilities. 

Question 4. Would it be more appropriate to apply any national renewable port-
folio standard requirements only on generation needed to meet load growth? 

Answer. Applying an RPS to incremental load growth may be a viable approach 
worth considering. The percentage requirement would need to be adjusted upward 
accordingly. 

RESPONSES OF MR. BRUNETTI TO QUESTIONS FROM SENATOR DOMENICI 

Question 1. Should some suppliers be exempt from a Federal RPS? 
If a federal RPS mandate is imposed, do you believe that it should apply to all 

electricity suppliers? If not, wouldn’t exemptions skew the electricity market by fa-
voring some suppliers over others? 

Answer. All electricity suppliers should be included. Exempting some suppliers, 
such as electric cooperatives or municipal providers, for example, would indeed sig-
nificantly skew the market. 

Question 2. Would a Federal credit and trading program create a double subsidy? 
Many of the eligible resources under most RPS programs also qualify for the fed-

eral production tax credit, which is equal to approximately 1.8 cents per kWh. If 
we were to adopt a federal RPS with a 1.5 cent per kWh cost cap, dually eligible 
renewable resources could receive over 3 cents per kWh of subsidies. This is roughly 
the cost of generating electricity from coal or nuclear plants in many parts of the 
country. How can this double subsidy be justified and does it best serve consumers? 

Answer. We believe that a production tax credit could be phased out consistent 
with the timing of a federal RPS ‘‘phase-in.’’ This would provide a certain continuity 
in support for renewable energy development and help smooth the transition to the 
RPS. Again, this answer assumes that these programs would apply to all suppliers. 

HOW TO IMPROVE THE TRADITIONAL RPS 

As you know, there are efforts underway to craft a new kind of RPS that goes 
beyond the limited boundaries of a few favored traditional renewables and answers 
the need to increase of fuel diversity for power generation needs. There are many 
who favor allowing States to proceed to develop their own resource plans without 
federal interference, but there is also support for a nationalized program. 

The following questions explore new approaches to promoting Generation Diver-
sity Standards. 
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Question 3. In setting target levels for diverse generation resources, one proposal 
is to place any new resource obligation on new load growth—the ‘‘incremental basis’’ 
approach.’’ The main benefit of this approach is that it allows the supplier and mar-
ket to adjust as generation demand increases. Do you support this approach and 
why? 

Answer. We would generally not support this approach, both from a practical 
standpoint and from a fairness perspective. Load growth varies over time, from area 
to area, and from utility to utility. Serving load growth also involves a mix of both 
regulated and unregulated electricity suppliers. It is also very difficult to distinguish 
between horizontal growth (use per customer) and vertical growth (additional use 
by existing customers). The ability of a utility to project growth precisely and to 
apply a renewable requirement only to that portion of demand would be complex 
and exceedingly difficult under these circumstances, and we would be concerned 
about the cost recovery risk for a regulated utility trying to meet the standard. 
Equally important, we believe such an approach would penalize rather than reward 
utilities that have been aggressively pursuing renewable energy development al-
ready. 

Question 4. If there was a National Power Generation Diversity Standard, should 
credits offered under a State program also count towards fulfillment of any federal 
obligations? 

Answer. Yes, to the extent the type of generation included under the state pro-
gram is consistent with the generation included in the federal program, since these 
credits represent actual generation of the energy that is desired. To do otherwise, 
would create unnecessary complexity under this type of program. The Federal legis-
lation could provide some broad parameters under which the state could issue the 
credits to allow flexibility and recognize differences but still provide some standard-
ization of the market. 

Question 5. If a multi-tier approach like the Pennsylvania RPS model was to be 
used in a National Power Generation Diversity Standard, what kinds of resources 
should be included? 

Answer. Generally, non-emitting resource options should be included in this type 
of standard e.g. wind, solar, conservation. 

Question 6. Should there be different levels of credit for different classes of re-
sources? 

Answer. In concept we would support different levels of credit, recognizing that 
the cost of entry and environmental benefits vary from one form of energy to an-
other. However, more policy analysis is probably warranted to ensure that any sys-
tem implemented is simple to administer and does not unduly reward or penalize 
one class or type of resource over another. 

Question 7. What should the States’ roles be in determining what resources are 
assigned to what tiers and how much credit each should receive? 

Answer. In our view, assuming establishment of a National Power Generation Di-
versity Standard, states would participate in a national rulemaking process under-
taken to implement the federal legislation. In this rulemaking the individual inter-
ests of the states would be recognized and given significant deference in the develop-
ment of the national policy. 

Question 8. Should improvements to transmission constraints and new storage fa-
cilities, like compressed wind facilities, also be credited under a National Power 
Generation Diversity Standard if they result in more efficient use of energy? Simi-
larly, should demand-side management gains and other efficiency and conservation 
efforts be credited? 

Answer. Assuming passage of a National Power Generation Diversity Standard, 
we would support this approach for energy transmission and storage. Clearly, both 
of these components are becoming more and more critical to our electrical system’s 
capability to accommodate additional renewable energy in a cost-effective manner. 
Some amount of credit should probably be given to transmission improvements and 
new energy storage, at least initially to facilitate entry on the part of renewable en-
ergy resources. In the longer term, it is likely that investments in these facilities 
would be captured in the value of a renewable energy (or generation diversity) cred-
it. Credit for DSM, conservation, and efficiency is a yet more difficult matter. While 
we also support this concept, we recognize there is a vast array of governmental pro-
grams encouraging these kinds of measures, and implementing a credit program 
with corresponding tracking and accounting will require additional analysis and 
consideration. 

Question 9. Under a traditional RPS, a supplier might be obliged to purchase re-
newable credits from the Secretary of Energy to meet his obligation if he could not 
generate the requirement or if found that buying it cost more than buying a credit 
from the Secretary. 
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What if instead of spending the money on purchasing credits from the Govern-
ment, which does nothing to increase diversity, the supplier was credited with meet-
ing that obligation through investments in developing new diverse resources that 
equal the amount of money he would have paid the Government? In other words, 
should a retail supplier be able to receive credit for investments in renewable or 
other eligible resources? 

Answer. We believe this idea has merit and is likely preferable to involving the 
Department of Energy in the credit market. 

Question 10. If there was a National Power Generation Diversity Standard with 
requirements of up to 10% diverse resources, how important would tax credits still 
be to a project’s finance-ability? 

Answer. We feel that tax credits would remain important initially but could 
gradually be phased out as requirement levels associated with a new standard be-
come effective. 

RESPONSES OF MR. BRUNETTI TO QUESTIONS FROM SENATOR TALENT 

Question 1. If we mandate a national renewable portfolio standard, how would the 
transmission needed to get wind from remote locations, onshore or offshore, to load 
centers be paid for? 

Answer. Provision of transmission would appear to depend on the circumstances 
(e.g. state versus interstate transmission requirements). Certainly, sufficient new 
transmission capacity would be needed to support expansion of renewable energy re-
sources. The FERC is considering RTO pricing and participant funding rules that 
could dictate how transmission funding needs are accommodated, depending on the 
situation. 

Question 2. How should nuclear energy and clean coal through coal gasification 
be factored into a national renewable portfolio standard? 

Answer. We believe these forms of energy should be included in a generation di-
versity standard, but may not necessarily be appropriate for a renewable energy 
standard, depending on the policy Congress wishes to establish. 

Question 3. We heard testimony from Mr. Brian O’Shaughnessy, CEO of Revere 
Copper Products, as to the potentially extraordinary cost of adding wind generation 
(additional transmission, three times the capacity requirements to meet the sales 
requirements, plus balancing and load following costs), particularly in areas of the 
country with low wind speeds. To what extent should the cost of adding renewable 
resources as compared to other resources, be factored in to any renewables require-
ment? Should economic dispatch of more efficient generating units also play a role? 

Answer. It is our view that there are ancillary costs associated with incorporating 
additional renewable energy into our nation’s energy grid and that these costs need 
to be taken into account. We would expect such costs to be reflected and imbedded 
in the value of renewable energy credits, and establishing a cost cap may be one 
effective way to help ensure that the cost of the renewable energy (and cor-
responding credits) remain within reasonable economic parameters. A well-designed, 
market-based credit system should also encourage development and utilization of 
more efficient generating units. 

Question 4. Would it be more appropriate to apply any national renewable port-
folio standard requirements only on generation needed to meet load growth? 

Answer. We would generally not support this approach, both from a practical 
standpoint and from a fairness perspective. Load growth varies over time, from area 
to area, and from utility to utility. Serving load growth also involves a mix of both 
regulated and unregulated electricity suppliers. The ability of a utility to project 
growth precisely and to apply a renewable requirement only to that portion of de-
mand would be complex and exceedingly difficult under these circumstances, and we 
would be concerned about the cost recovery risk for a regulated utility trying to 
meet the standard. Equally important, we believe such an approach would penalize 
rather than reward utilities that have been aggressively pursuing renewable energy 
development already. 

RESPONSE OF WAYNE BRUNETTI TO QUESTION FROM SENATOR BUNNING 

Question 1. Mr. Brunetti, Kentucky does not have many sources of renewable en-
ergy. It would be very difficult to put a wind turbine or solar panels in the state 
and obtain sufficient amounts of energy from them. Since many states are in the 
same boat as Kentucky, how would a national RPS affect ratepayers in states with 
low amounts of renewable energy? What would a company in a low renewable state 
have to do in order to comply with a national RPS as the one suggested in last Con-
gress’ energy bill? 
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Answer. These issues would seem to emphasize the importance of a well-designed 
national renewable energy credit trading program. We feel that Congress would 
want to establish the most effective goals for the nation as a whole, and then look 
to the marketplace to achieve these goals most efficiently. Depending on the nature 
and intent of the standard enacted, e.g. a Diversity Generation Standard, conserva-
tion and efficiency programs implemented in a state could also be included in the 
achievement of the national goal. These are objectives to which Kentucky could con-
tribute. 

RESPONSES OF MR. BRUNETTI TO QUESTIONS FROM SENATOR SALAZAR 

COLORADO AMENDMENT 37 PROVISIONS 

Question 1. Xcel Energy has acknowledged that its customers supported Colo-
rado’s Amendment 37, which requires a 10% renewable portfolio by 2015, by a sig-
nificant margin in the November election, and your company has stated its willing-
ness to work cooperatively to implement this new law. Will you do everything you 
can to achieve the goals of Amendment 37 in Colorado, and especially the solar en-
ergy component of this law? Will Xcel Energy agree not to delay the solar implemen-
tation schedule in Colorado’s Amendment 37? 

Answer. With due consideration of the rate impact cap established in Amendment 
37, the company will work hard and cooperatively to achieve the targets set by the 
new law. Xcel Energy has aggressively pursued development of renewable resources 
in the past and will continue to do so in the future. We are now engaged in the 
rule-making process, which is important to ensuring that the measures we initiate 
to meet the solar and other new portfolio standards are also consistent with the Col-
orado PUC’s requirements implemented to protect the interests of company’s cus-
tomers. 

REDUCING GREENHOUSE GAS EMISSIONS 

Question 2. In August of last year, Mr. Brunetti, you were quoted in a Business 
Week cover article on global warming. Speaking about cutting greenhouse gas emis-
sions, you said: 

‘‘Give us a date, tell us how much we need to cut, give us the flexibility to meet 
the goals, and we’ll get it done.’’

I appreciate your willingness to embrace greenhouse gas reductions and your rec-
ognition of the very real problem of global warming. 

1) I would very much appreciate your input into how these reductions can best 
be achieved. What would your strategies be for making the cuts, and how can the 
government help you implement them? 

2) How would your actions to reduce carbon emissions affect the diversity of your 
power supply? 

Answer. We believe that the best means to achieve greenhouse gas (GHG) reduc-
tions will vary from company to company, and thus pursuing a voluntary approach 
to achieving those reductions is the preferable policy. Xcel Energy has been ex-
tremely pro-active in managing its GHG emissions for over a decade. The company 
was a charter member of DOE’s Climate Challenge Program in 1993 and is now 
participating in the new GHG reduction agreement signed between DOE and the 
Edison Electric Institute just this last December. Acting on its own initiative, Xcel 
Energy announced voluntary corporate GHG targets and a Carbon Management 
Plan in April, 2004. This Plan includes objectives addressing both emissions inten-
sity and total CO2 emissions. In the case of emissions intensity, the target is to re-
duce the emissions rate from our overall energy supply portfolio by 7 percent by the 
year 2012. In terms of total emissions, our goal is to reduce the volume of our CO2 
emissions by 12 million tons through 2009. The company will be reporting progress 
toward these targets publicly beginning this Spring. 

To date, the company has been able to obtain the majority of its reductions 
through energy conservation programs, lower-emitting generating facilities, effi-
ciency improvements, and renewable energy. For example, Xcel Energy is the na-
tion’s second-largest retail provider of wind energy, with 884 MW in the current 
supply portfolio and plans to expand to over 2500 MW by 2012. .The company has 
so far been able to achieve reductions cost-effectively without increasing costs to its 
customers. However, we expect this advantageous situation to become harder to 
maintain over time, as each incremental amount of reduction becomes more difficult 
and potentially more expensive. Looking ahead, therefore, we believe it is important 
to promote market-based approaches, greater planning certainty, and newer, cleaner 
technologies. We believe the government could do more to support development and 
deployment of integrated gasification combined cycle (IGCC) technology through R 
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& D funding and IGCC project tax incentives. We also feel it is vital to the nation’s 
environmental interests for the federal government to ensure the continued oper-
ation of the country’s nuclear power plant fleet and to respect its obligation to pro-
vide a repository for spent nuclear fuel. 

RESPONSES OF MR. BOWERS TO QUESTIONS FROM SENATOR DOMENICI 

Question 1. How would a Federal RPS affect consumer prices in areas with little 
opportunity to generate from renewables? 

Mr. Bowers, you make it fairly clear in your testimony that the Southern Com-
pany believes the amount of electricity Southern can generate from traditional re-
newables—like solar, wind, and biomass—is significantly constrained. You argue 
that the imposition of a national RPS with a credit and trading system would gen-
erally require your company to purchase credits to meet its requirements. What 
would the impact of such a policy be on consumers in your service territory? 

Answer. While Southern Company supports the use of cost-effective renewable en-
ergy, we do not support mandated standards or mandated credit trading. If forced 
to purchase credits, the impact on our consumers will depend on the amount we are 
required to purchase, the availability and cost of the credits. 

For example, we would address a mandated 10% national RPS using our tradi-
tional ‘‘least-cost planning’’ approach. Depending on the cost and availability of cred-
its, we would likely first deploy the limited amount of renewable generation that 
we have available in the Southeast (please refer to my previous written testimony). 
We believe that this would add less than 500 MW of new generation to our 39,000 
MW system—far less than needed to meet a 10% mandate. 

Southern would then be required to purchase credits in the amount of 80 to 90% 
of the total 10% requirement to meet the remaining portion of the mandate. If the 
credits were purchased from the DOE, we estimate that this would cost us an addi-
tional $1.1 to $2.3 billion by 2020. These costs would increase prices to Southern’s 
customers, but add zero incremental generation resources as a benefit for customers. 

Question 2. Does a traditional RPS—limited to solar, wind and biomass—impose 
excessive costs on utilities and their customers? 

According to the Electric Power Research Institute, impacts of RPSs can be sig-
nificant, especially for those companies that depend on coal and other fossil fuels 
to supply the power delivered to their customers. For example, under a 10% renew-
able portfolio standard, a large utility with 20,000 megawatts of generation deliv-
ering 140,000 gigawatt hours per year of power to customers would need to replace 
up to 14,000 gigawatt hours per year with renewable energy. If wind was the only 
economical choice, it would be necessary to build and operate or purchase power 
from 5000 to 7000 megawatts of wind generation, depending on the wind resource 
strength. Thus, a single utility’s wind energy requirement would approximately dou-
ble the installed wind capacity in the United States today. This example could also 
require an investment of about $5 to $7 billion in wind facilities; and an additional 
investment in transmission and control facilities, which would be required to inte-
grate the intermittent wind generation into the grid. Other significant issues in-
clude public acceptance, land use, and noise, visual, and avian impacts. 

Do you think EPRI’s example accurately describes what could happen under a 
limited traditional RPS? 

Answer. Yes. EPRI’s analysis and approach is reasonable. The case for Southern 
Company is very nearly the same—only the numerical values are larger. Southern 
operates 39,000 MW of generation (a mix of coal, nuclear, natural gas and hydro). 
Our annual sales at Retail level (i.e. not including wholesale generation sold to 
other retail electricity providers) in 2004 were approximately 150,000 gigawatt-
hours. We forecast continued growth in Retail sales. By 2020, we anticipate we 
would need 22,000 gigawatt-hours of renewable credits to meet a 10% RPS. The low-
wind speeds in the Southeast limit the amount of generation achieved by any wind 
turbine. We estimate no more than 25% of the possible generation of a wind turbine 
could be achieved on an annual basis in the Southeast—compared to capacity fac-
tors in Texas and the Mid-West of 35 to 40%. Moreover, the 25% capacity factor in 
the Southeast could only be achieved by installations on mountain ridge tops—as 
evidenced by the Tennessee Valley Authority’s 29 MW wind farm on Buffalo Moun-
tain, Tennessee. 

Assuming Southern built wind turbines with 25% capacity factors, to generate 
22,000 gigawatt-hours with wind energy would require Southern Company to install 
9,900 MW of wind turbines—over 5,500 individual 1.8 MW machines. At an in-
stalled capital cost of $1250/kW, this would represent a significant capital require-
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ment of over $12 billion, not counting transmission investment. We consider this an 
excessive cost imposition on retail consumers in the SE. 

It should also be noted that wind generation adds very little generation capacity 
to meet system peak demands. Southern is a summer peaking utility and wind gen-
eration is likely to be non-existent in the summer months. Thus, in the above exam-
ple, while Southern would be installing $12 billion in new wind generation, there 
would be little to no benefit for meeting peak loads. Southern would need to make 
incremental investments in dispatchable, peaking generation that would be needed 
under future load growth forecasts over and above wind generation investments. 
Thus, wind generation adds incremental capital costs that will not off-set peaking 
generation. 

The issue of public acceptance and land use is very much of concern. To install 
5,500 new wind turbines on mountain ridge tops would require an enormous 
amount of land. As noted in my original written testimony—and as pointed out by 
Senator Alexander in the March 8, 2005 hearing, mountain vistas in the Southeast 
are enjoyed by a large portion of the public for recreational purposes. We think the 
likelihood of gaining public acceptance of 5,500 wind turbines located on mountain 
ridge tops in the Southeast is zero. 

HOW TO IMPROVE THE TRADITIONAL RPS 

As you know, there are efforts underway to craft a new kind of RPS that goes 
beyond the limited boundaries of a few favored traditional renewables and answers 
the need to increase of fuel diversity for power generation needs. There are many 
who favor allowing States to proceed to develop their own resource plans without 
federal interference, but there is also support for a nationalized program. 

The following questions explore new approaches to promoting Generation Diver-
sity Standards. 

Question 3. In setting target levels for diverse generation resources, one proposal 
is to place any new resource obligation on new load growth—the ‘‘incremental basis’’ 
approach.’’ The main benefit of this approach is that it allows the supplier and mar-
ket to adjust as generation demand increases. Do you support this approach and 
why? 

Question 4. If there was a National Power Generation Diversity Standard, should 
credits offered under a State program also count towards fulfillment of any federal 
obligations? 

Question 5. If a multi-tier approach like the Pennsylvania RPS model was to be 
used in a National Power Generation Diversity Standard, what kinds of resources 
should be included? 

Question 6. Should there be different levels of credit for different classes of re-
sources? 

Question 7. What should the States’ roles be in determining what resources are 
assigned to what tiers and how much credit each should receive? 

Question 8. Should improvements to transmission constraints and new storage fa-
cilities, like compressed wind facilities, also be credited under a National Power 
Generation Diversity Standard if they result in more efficient use of energy? Simi-
larly, should demand-side management gains and other efficiency and conservation 
efforts be credited? 

Answer. We choose to answer these questions as a group, since they deal with 
a proposed National Generation Diversity Standard. We believe that power genera-
tors should be allowed to responsibly select generation resources based on prudent 
decision criteria consistent with regional resource availability, environmental re-
sponsibility, local regulatory oversight and lowest costs. 

At Southern Company, we continuously evaluate our generating mix in order to 
balance fuel risk and generation technology risk in an environmentally responsible 
manner to achieve the lowest overall cost to our consumers. In some of the states 
where we operate, some of our regulated affiliate companies do this review under 
State regulatory oversight through an Integrated Resource Planning (IRP) process. 
In other states where we operate without a State-regulated IRP process, we continu-
ously evaluate our resource mix. We maintain a diverse generation mix today, with 
coal, nuclear, gas and hydro all playing important roles. We are aggressively pur-
suing Integrated Gasification Combined Cycle technology. We are performing R&D 
on biomass gasification technology. We are pursuing a diverse generation portfolio 
consistent with prudent operations, environmental responsibility and lowest cost. 

Investments in transmission and/or energy storage should be considered as part 
of the overall cost of adding any generation resources and included in the cost anal-
ysis described above. 
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Demand side management gains and other efficiency and conservation programs 
should be considered only to the extent that they can be shown to be cost-effective 
means to impact future generation supply without causing cost increases for por-
tions of our customer base. 

Question 9. Under a traditional RPS, a supplier might be obliged to purchase re-
newable credits from the Secretary of Energy to meet his obligation if he could not 
generate the requirement or if found that buying it cost more than buying a credit 
from the Secretary. 

What if instead of spending the money on purchasing credits from the Govern-
ment, which does nothing to increase diversity, the supplier was credited with meet-
ing that obligation through investments in developing new diverse resources that 
equal the amount of money he would have paid the Government? In other words, 
should a retail supplier be able to receive credit for investments in renewable or 
other eligible resources? 

Answer. Again, we do not support the mandated purchase of credits or mandated 
investment in the development of specific generation resources. Investment in gen-
eration resources should be based on technology review, risk analysis and prob-
ability of achieving commercially viable, cost-effective generation that does not in-
crease costs to consumers. 

Question 10. If there was a National Power Generation Diversity Standard with 
requirements of up to 10% diverse resources, how important would tax credits still 
be to a project’s finance-ability? 

Answer. This question seems to pre-suppose that cost-effective renewable re-
sources are available to take advantage of tax credits. Tax credits are likely to be 
important to the degree any emerging technology is immature or not cost-effective 
compared to traditional generation. If tax credits are used to incentivize market 
adoption of new technologies, the credits should apply to multiple generation re-
sources, including wind, solar, all forms of biomass gasification, Integrated Gasifi-
cation Combined Cycle (using coal), advanced nuclear, etc. 

RESPONSES OF MR. BOWERS TO QUESTIONS FROM SENATOR TALENT 

Question 1. If we mandate a national renewable portfolio standard, how would the 
transmission needed to get wind from remote locations, onshore or offshore, to load 
centers be paid for? 

Answer. Additional transmission facilities required by wind generators and not 
otherwise needed by the local utility being asked to build the facilities should be 
paid for by the wind generators or their customers. 

Question 2. How should nuclear energy and clean coal through coal gasification 
be factored into a national renewable portfolio standard? 

Answer. We do not believe that there should be a mandated national renewable 
portfolio standard. We believe that the addition of generation technologies to a utili-
ties’ generation mix should be based the cost-effectiveness of the technology, re-
gional resource availability, environmental responsibility and suitability to manage 
risk in an overall generation portfolio in such a way that minimizes costs to con-
sumers while assuring adequate energy supply. 

Question 3. We heard testimony from Mr. Brian O’Shaughnessy, CEO of Revere 
Copper Products, as to the potentially extraordinary cost of adding wind generation 
(additional transmission, three times the capacity requirements to meet the sales 
requirements, plus balancing and load following costs), particularly in areas of the 
country with low wind speeds. To what extent should the cost of adding renewable 
resources as compared to other resources, be factored in to any renewables require-
ment? Should economic dispatch of more efficient generating units also play a role? 

Answer. We are very concerned that the costs of renewable resources should be 
considered when making decisions about generation portfolio mix. Renewable re-
sources should not be mandated irrespective of cost. 

Question 4. Would it be more appropriate to apply any national renewable port-
folio standard requirements only on generation needed to meet load growth? 

Answer. Incremental generation should be added to meet load growth on the basis 
of an evaluation of cost-effectiveness, environmental responsibility and suitability to 
meet load growth demands. 

[Responses to the following questions submitted to the Department of Energy 
were not received at the time this hearing went to press.] 

QUESTIONS FROM SENATOR DOMENICI 

Question 1. Would a Federal credit and trading program create a double subsidy? 
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Many of the eligible resources under most RPS programs also qualify for the fed-
eral production tax credit, which is equal to approximately 1.8 cents per kWh. If 
we were to adopt a federal RPS with a 1.5 cent per kWh cost cap, dually eligible 
renewable resources could receive over 3 cents per kWh of subsidies. This is roughly 
the cost of generating electricity from coal or nuclear plants in many parts of the 
country. How can this double subsidy be justified and does it best serve consumers? 

Question 2. Will expanded use of intermittent sources harm system reliability? 
Will reliability suffer as a result of increasing reliance on generation sources like 

wind and solar that are intermittent, meaning they may not be available when 
needed? Will additional natural gas peaking capacity have to be added to deal with 
this problem? 

Question 3. Does impending U.S. reliance on imported LNG have a beneficial ef-
fect on renewables, nuclear and domestic coal? 

Recently, Cambridge Energy Research Associates’ Senior Director of North Amer-
ican Power Larry Makovich said that future LNG supplies in North America are 
critical in all scenarios for future electric power generation. CERA estimates that 
power sector needs will cause natural gas market demand to expand between 14% 
and 36% by 2020. CERA predicts an increased risk of higher costs, on-going uncer-
tainty surrounding natural gas supply, a drive to bring new sources of gas supply 
to market and an opportunity for other power generation fuels and technologies—
especially coal, renewables and even nuclear—to grow. Do you agree with this anal-
ysis? 

HOW TO IMPROVE THE TRADITIONAL RPS 

As you know, there are efforts underway to craft a new kind of RPS that goes 
beyond the limited boundaries of a few favored traditional renewables and answers 
the need to increase of fuel diversity for power generation needs. There are many 
who favor allowing States to proceed to develop their own resource plans without 
federal interference, but there is also support for a nationalized program. 

The following questions explore new approaches to promoting Generation Diver-
sity Standards. 

Question 4. In setting target levels for diverse generation resources, one proposal 
is to place any new resource obligation on new load growth—the ‘‘incremental basis’’ 
approach.’’ The main benefit of this approach is that it allows the supplier and mar-
ket to adjust as generation demand increases. Do you support this approach and 
why? 

Question 5. If there was a National Power Generation Diversity Standard, should 
credits offered under a State program also count towards fulfillment of any federal 
obligations? 

Question 6. If a multi-tier approach like the Pennsylvania RPS model was to be 
used in a National Power Generation Diversity Standard, what kinds of resources 
should be included? 

Question 7. Should there be different levels of credit for different classes of re-
sources? 

Question 8. What should the States’ roles be in determining what resources are 
assigned to what tiers and how much credit each should receive? 

Question 9. Should improvements to transmission constraints and new storage fa-
cilities, like compressed wind facilities, also be credited under a National Power 
Generation Diversity Standard if they result in more efficient use of energy? Simi-
larly, should demand-side management gains and other efficiency and conservation 
efforts be credited? 

Question 10. Under a traditional RPS, a supplier might be obliged to purchase re-
newable credits from the Secretary of Energy to meet his obligation if he could not 
generate the requirement or if found that buying it cost more than buying a credit 
from the Secretary. 

What if instead of spending the money on purchasing credits from the Govern-
ment, which does nothing to increase diversity, the supplier was credited with meet-
ing that obligation through investments in developing new diverse resources that 
equal the amount of money he would have paid the Government? In other words, 
should a retail supplier be able to receive credit for investments in renewable or 
other eligible resources? 

Question 11. If there was a National Power Generation Diversity Standard with 
requirements of up to 10% diverse resources, how important would tax credits still 
be to a project’s finance-ability? 
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QUESTIONS FROM SENATOR CRAIG 

Question 1. Do you see the need for the federal government to take an active role 
to bring demonstrated technologies—such as Iogen’s cellulose ethanol production 
technology—out of the ‘‘valley of death’’ where they are languishing because com-
mercial lenders will not finance the first-of-a-kind technologies? If so, do you think 
that loan guarantees could be a useful part of this strategy? 

Question 2. Our farmers produce quite a bit of wheat straw, corn stover and bar-
ley straw, rice straw and rice hulls as agricultural waste products. United States 
biotechnology companies are developing enzymes (cellulases) that will convert those 
waste products to energy and other products. What programs has DOE undertaken 
to help these companies move these biotech ethanol productions processes forward? 
What has DOE done to help speed the development of cellulase enzymes to convert 
wheat straw to bioethanol? 

Question 3. We have solved many of the technical problems in using biotech en-
zymes to convert crop residues to bioethanol. The big remaining problem is the cost 
of constructing commercial scale biorefineries. How is DOE going to help our compa-
nies build these first generation biorefineries in the U.S.? What type of loan guaran-
tees or financing mechanisms can DOE provide? 

Question 4. The New York Times has reported that Vice President Cheney is sup-
porting clean energy production methods that use enzymes to convert waste prod-
ucts to energy. In the past, President Clinton had signed an Executive Order to 
begin a biobased products and bioenergy initiative. What will the Bush Administra-
tion do under your leadership to build on these efforts to help us develop a carbo-
hydrate-based economy? 

Question 5. The USDA and DOE have been required by the Lugar/Udall legisla-
tion to set up a technical Advisory Committee made up of industry people to advise 
these agencies on advanced biomass conversion technologies. This biomass advisory 
committee has been in existence for few years. What kind of work product has it 
produced? Has DOE and USDA implemented the recommendations of this citizen’s 
advisory panel? 

Question 6. The president has focused a great deal of effort on the hydrogen initia-
tive. Has that effort come at the expense of bioethanol energy technologies? Is it 
possible that since bioethanol is a source of hydrogen it should be included in the 
national hydrogen initiative? 

QUESTIONS FROM SENATOR TALENT 

Question 1. If we mandate a national renewable portfolio standard, how would the 
transmission needed to get wind from remote locations, onshore or offshore, to load 
centers be paid for? 

Question 2. How should nuclear energy and clean coal through coal gasification 
be factored into a national renewable portfolio standard? 

Question 3. We heard testimony from Mr. Brian O’Shaughnessy, CEO of Revere 
Copper Products, as to the potentially extraordinary cost of adding wind generation 
(additional transmission, three times the capacity requirements to meet the sales 
requirements, plus balancing and load following costs), particularly in areas of the 
country with low wind speeds. To what extent should the cost of adding renewable 
resources as compared to other resources, be factored in to any renewables require-
ment? Should economic dispatch of more efficient generating units also play a role? 

Question 4. Would it be more appropriate to apply any national renewable port-
folio standard requirements only on generation needed to meet load growth? 

QUESTIONS FROM SENATOR BUNNING 

Question 1. Kentucky does not have many sources of renewable energy. It would 
be very difficult to put a wind turbine or solar panels in the state and obtain suffi-
cient amounts of energy from them. Since many states are in the same boat as Ken-
tucky, how would a national RPS affect ratepayers in states with low amounts of 
renewable energy? What would a company in a low renewable state have to do in 
order to comply with a national RPS as the one suggested in last Congress’ energy 
bill? 

Question 2. What possible negative effects, if any, would adding clean coal as a 
qualifying energy in a national RPS have on utilities and ratepayers? 

Question 3. Would the Administration continue to oppose a national RPS if other 
types of energy sources such as coal and nuclear were added as qualifying energy? 
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QUESTION FROM SENATOR SALAZAR 

Question 1. Assistant Secretary Garman, reducing electrical transmission losses 
over long distances would mean an increase in energy efficiency, and could result 
in significant energy savings. Could you comment on how combining renewable en-
ergy sources with a distributed generation system would positively benefit rural 
areas?

Æ
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