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Marguerite McLean 

From: Marguerite McLean 

To: Patsy White ~-AdminLhrbive_Plrb'cs_Consumer 

Subject: Quarterly Confidential Reports - DivisionlOfke 

~-- QLO&-=EZ 

Sent: Thursday, October 09, 2008 10:20 AM FPSC, (3-K - CORREspoMilENCE 

cc: Karla Barnes DoCUMENTNO.09SYI - 01 
DISTRIBUTION: 

Patsy, 
on the ECR inventory of confidential documents by Responsible Division/Office as of 10/06/2008, 
Karla noted that the following confidential documents are SGA and not ECR. Please hand-write 
them on your report. I will change the responsible Division to SGA for these documents. 
thanks, 
Marguerite. 

Dkt NO. 06081 1 -El 
DN 07744-08 

Dkt NO. 070650-El 
DN 09469-07 

Dkt NO. 080148-El 
DN 01 806-08 

04148-08 
04667-08 

Dkt NO. 080159-GW 
DN 01 856-08 

Dkt NO. 080203-El 
DN 04849-08 

05009-08 
051 56-08 
05527-08 
05624-08 
05859-08 

Dkt NO. 080445-E1 
DN 05624-08 

Dkt NO. 080246-El 
DN 05624-08 

10/9/2008 



STATE OF FL 
COMMISSIONERS: 
MATTHEW M. CARTER 11, CHAIRMAN 
LISA POLAK EDGAR 
KATRMA J. MCMURRIAN 
NANCY ARGENZIANO 
NATHAN A. SKOP 

ORIDA 
OFFICE OF COMMISSION CLERK 

ANI4 COLE 
COMMISSION CLERK 

(850) ,113-6770 

June 13,2008 
~psc, CLK - CIORRESPONDENCE 
\ - AdmlnistrRftVS-Plr(lerlC~umer 

Jessica Cano, Esquire DOCUMENT NO.=- 
DISTRIBUTIONI: -!&!?* Florida Power & Light Company 

215 South Monroe Street, Suite 810 
Tallahassee, Flonda 32301 

Re: Return of Confidential Document to the Source, Docket No. 070650LEI 

Dear Ms. Cano: 

Commission staff have advised that confidential Document No. 10888-07. filed on behalf of 
Florida Power & Light Company, can be returned to the source. The document is enclosed. 

Please do not hesitate to contact me if you have any questions concenung retum of this 
material. 

Sincerely, 

Ann Cole 
Commission Clerk 
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i Documents to the Source, Docket No. 070650-E1 

Commission staffhave advised that coniidential Document Nos. 10890-07,11142-07, 
00847-08, and 01008-08, filed on behalf of Florida Power & Light Company, can be returned to the 
source. The documents are enclosed. 

Please do not hesitate to contact me if you have any questions concerning return of this 
material. 

Sincerely, 

Ann Cole 
Commission Clerk 
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cc: Shevie Brown, Division of Economic Regulation 
Katherine Fleming, Office of the General Counsel 
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State of Florida D O C I J E ~ T T  NO. 
RE.CilVE5-FpSC 

COMMISSION 

118 flAR -5 y#$tfjcS& 
CIRCLE OFFICE CENTER 2540 SWMARD OAK BOULEVARD 

TALLAHASSEE, FLORIDA 32399-0850 

cL ERH -M-E-M-O-R-A-N-D-U-M- 

DATE: March 5,2008 

TO: 

FROM: 

RE: 

Ann Cole, Commission Clerk - PSC, Office of Commission Clerk 

Bridget M. Groom, Assistant to Commissioner Skop 4 
Communication Received in Docket No: 070650-E1 - FPL Turkey Ponit 6 and 7. 

Commissioner Skop's Office has received the following correspondence from Bany Parsons, 
Consumer. 

"he correspondence has not been viewed or considered in any way by Commissioner Nathan A. 
Skop. Under the terms of the advisory opinion from the Commission on Ethics (issued July 24, 
1991 as CEO 91-31-July 19, 1991), the following correspondence does not constitute an ex uarte 
communication by virtue of the fact that it was not shown to the Commissioner. Because it is 
not deemed to be an ex uarte communication, it does not require dissemination to parties 
pursuant to the provisions of section 350.042, Florida Statutes. However, in such cases 
Commissioner Skop has requested that a copy of the correspondence and this memo be, as a 
matter of routine, placed in the correspondence side of the file in this docket. 

Attachment 

Cc: William Gamer 
Roberts Bass 
Lorena Holley 
Larry Harris 



Bafiy  G. pare on^ 
lo// n/w Bobwhite Terrance. Madison, Florida 32340 PHONE: (850) 973 - 3351 

~~ 

re. Docket No. 070650-E1 FPL Turkey Point 6 and 7 

Dear Commissioner : 

To make amends for my not having enough copies of the booklet, "Why a Future 
for the Nuclear Industry is Risky" booklet (Exhibit #92,  I believe), I am 
enclosing your own personal copy of it. 

I have written a summary of footnoted items and a few comments that I suspect 
may be more salient items for your purposes. But I strongly urge you to read 
the whole booklet, if you haven't yet had a chance. 
an aasy read. 

Let me reiterate that most of the information in this booklet was taken from 
a series of speeches by Peter Bradford (noted on the front cover) with whom 
the publisher, the Southern Alliance for Clean Energy, toured a few years ago. 
All of the information, as you can see, is extensively documented. 

Mr. 
the former chair of two state PSCs but also a former commissioner with the 
U . S .  Nuclear Regulatory Commission. 
his take on many of the nuclear power issues with that of another ex-NRC 

It is well written and 

Bradford, as you'll recall --and can see on the front cover-- is not only 

You might find it informative to compare 

FPL witness, Dr. Diaz. 

Ahead of this one-page summary and booklet, please find my OPEN LETTER to 
you, to the Florida PSC. I wanted to share with you and with others a few of 

impressions of the recent hearing. 

Thank you for your hard (and incredibly tedious ! ),hard work for the people 
of Florida. 

Open Letter tb PSC 
booklet & one page summary 

honus: January, 2008 publication of Science for Democratic Action, 

Enc. 

by Arjun Makhijani, Ph.D. 

Sincerely, 

PLEASE RECYCLE 



PRESS CONTACT 
Steve Simon 
S&S Public Relations, Inc. 
8471955-0700 ext. 9347 
steve@).smr.com 

STEMTech Debuts StemEnhance”, 
The Natural Adult Stem Cell Breakthrough 

Botanical Extract Shown Clinically to Promote Natural Release ofAdult Stem Cells 
From Bone Marrow, Optimizing Tissue and Organ Function Throughout the Body 

SAN CLEMENTE, CA -June 9,2006 - For nearly twenty years, medical science has recognized the 

role of antioxidant nuhition in prolonging human life and increasing vibrant health. Now, new research 

has uncovered a dietary strategy that may even eclipse antioxidants for maintaining proper organ and 

tissue function throughout the body: adult stem cell enhancement. 

STEMTech HealthSciences, Inc., a pioneer in nutrsceutid development and marketing, today 

announced the availability of StemEnhancem, the first natural dietary supplement proven to support adult 

stem cell circulation. A brealdhrough in its field, StemEnhance has been shown to support and in-e 

naturally-occurring adult stem cell release fkom bone marrow, within normal ranges. 

Adult stem cells are without a doubt one of the most exciting fkonts in health sciences today. 

While human embryos were once thought to be the only source of these “super cells” that could 

regenerate a wide range of human tissue, research in recent years has generated a growing body of 

evidence that adult stem cells have the same remarkable ability to develop and replicate in a wide variety 

of forms, a property known to health science as pluripotence. 

The New England Journal of Medicine, in one recent example, published a study suggesting that 

the number of circulating stem cells has a direct correlation to overall heart health (September 8,2005, 

353(10): 999-1007). There is clear and convincing evidence that adult stem cells are involved in 

maintaining homeostasis (natural physiological equilibrium) and normal body function. 

In human beings, stem cells are most abundantly found in bone marrow fiom birth onward. 

However, over a lifetime, there is evidence that in some people, the number and quality of these cells 

circulating through the body gradually decreases. STEMTech’s groundbreaking diswvery is that a 

patented blend of extracts fiom the widely consumed aquatic botanical Aphanizomenonflos-aquae can 
actually support the release of these cells, improving the body’s ability to maintain optimal health. With 

StemEnhance, individuals can help to slow the age-related decline of normal processes like stem cell 

release and cell repair. 

-more- 



Open Letter to the Florida Public Service Commission and the People of Florida, from Barry G. Parsons, Madison 

,This is a personal opinion from this member of the public regarding the recent PSC hearing on the application (Docket 
No. 070650-El) of Florida Power and Light Co. for needs determination for two new nuclear power plants (Turkey Point 6 
& 7) in Dade County, held January 30 -February 1, the first two days of which I attended. 

I .  Thin Assumptions. 
t 

Here are just a few of the more troubling examples of assumptions and speculation, copiously and prejudicially 
number-crunched by FPL and only minimally challenged. 

1. That this most expensive of all energy choices ($12 to 24 billion) is somehow “cost effective.” 
2. That the increased use of lower quality uranium due to the disappearing stocks of high-grade uranium ore 

won’t be a problem because it can be enriched - only not in the USA (fear of public reaction?). Rather, it will 
be shipped to Britain or France for enrichment, across the Atlantic Ocean and back. And that somehow this 
won’t raise costs significantly. Or increase the probability of being hit by natural disasters or a terrorist 
attack. 

3. That the intractable and ominous problem of handling and containment of long-term hazardous nuclear 
waste --which may, again, be shipped across the Atlantic, this time for reprocessing in France-will 
somehow by solved (it hasn’t forthe last half century). And that this somehow won’t eventuallydrive the 
cost of nuclear power even higher. 

4. That the problem-plagued history of nuclear energy, including “permissible” low level radiation emissions, 
isn’t anything to worry about. This ignores the heightened rates of leukemia associated with such routine 
emissions right now, as recorded in France and Germany. We are to presume that this won‘t happen here, 
driving up medical costs from the resulting excess cancer morbidity. 

5. That the failure of the first nuclear era in America was mostly political. I lived through that period. I 
observed that the politics came mostly from the powerful combination of government and industry, in favor 
of nuclear power. In fact, that’s the main reason the early build-out moved too fast, compromising safety 
such that events like Three Mile Island were more likely. 

6. And specific to Florida, that the dramatic slowdown of growth (87% in the last two years) is just part of an 
economic cycle. How do they know that those with other explanations, like climate change and the long- 
running environmental destruction in this state, are wrong? 

7. That the deepening back-to-back droughts in Florida are also “cyclical” and will soon reverse. This 
assumption is as much a hope, a prayer, on the part of FPL as it is fact. Because if global warming renders 
drought permanent and progressive, it would constrict the crucial ability to use water to cool dangerously 
radioactive material. This implication goes beyond cost to the sheer existence of the nuclear industry. 

These concerns contribute to the disinclination of investors to go nuclear. Latest examples: the state of Utah‘s recent 
canceling of a new nuclear plant proposal; and Germany’s decision to decommission two (and possibly more) of their 
functioning nuclear plants and not plan any new ones. Italy, too, is ceasing construction of new nuclear plants. 

As I have said before and will say again at  every opportunity: How does it make sense to subsidize and promote the one 
energy choice that is the MOST polluting, the MOST hazardous and the MOST expensive? Especially when other 
countries are proving that solar and wind can and do provide reliable electric power without all these negatives? 



(open letter, FPL nuclear, Parsons) 

”11. The Arrogance of the “in advance” mentality. 

The proof of the frailty behind the techno-bravado of FPL and i ts  associated promoters of nuclear power lies in the 
unusual list of special favors that this industry, so well represented by FPL, want in advance ofthe completion of the 
permitting process. 

This industry is not only unapologetically holding out its hand for taxpayer supported subsides, loan and insurance 
guarantees, tax breaks and the limiting of liability in cases of catastrophic radioactivity releases. It is also, in the case of 
FPL, making the following incredible demands of the state of Florida. 

1. That FPL be allowed to bill ratepayers in advance for the costs of nuclear power plant construction. Have we 
forgotten the still fresh lessons of the TECO and OUC coal gasification plant projects? 

2. That they get from the PSC, in advance, a statement of “explicit and unwavering support” overthe next ten 
E (!), in the words of FPL head, Armando Olivera. 

3. That they get from the PSC (“Issue# 9”) an acknowledgement, a judgement, of the “prudence” of FPL 
shelling out $16 million of ratepayer money to buy a place in line with the Japanese steel works that builds 
the huge nuclear plant vessels. In advance, of course. 

4. That they want all of the above before even settling on the final design, which may not come until as late as 
the end of this year. 

Taken together, these actions would constitute a premature PSC approval that FPl will surely use to its political 
advantage in approaching other regulatory entities and the court of public opinion. These machinations are striking in 
their hubris, and amount to a set-up, a gaming of the needs determination process. My impression is that FPL i s  
attempting to back the PSC into a corner from which it will be uncomfortable in the future, given the investment that 
will have been made, in denying FPL any subsequent favors it requests, as cost overruns mount. And if successful, surely 
others, like Progress Energy, may follow suit. 

The checks and balances, therefore, of the proposed PSC “annual reviews” of FPL‘s nuclear construction progress -or 
lack thereof-. would become markedly compromised if not moot. 



(open letter, FPL nuclear, Parsons) P. 3 

-Ill. A Summarv Perspective. 

I believe PSC Commissioner Edgar was justified in her lengthy expression of frustration (January 30) with these demands, 
specifically "Issue # 9" (item I1.3., above) regarding advance approval for FPL expenditures related to this as yet 
unpermitted project. I shared her frustration with all of that, including the confusing legalese so pathetically put forth 
by FPL in response. 

Similarly, I believe that Commissioner Argenziano's concerns held traction on the issues of: 

, 1. The large water use by nuclear power plants, so critical for cooling, in this era of declining water body 
depths and minimum flow levels across the state. 

2. The fact of Germany decommissioning two of their existing nuclear plants, and maybe more. The 
explanation given by the FPL witness, Dr. Diaz, that the original decision by the German government to shut 
down all 16 of i t s  nuclear plants (1/4 of the nation's electrical power) was made merely for purposes of 
political accommodation, is preposterous on the face of it. 

Regarding the conduct of the PSC hearing, I admit to concern, as a member of the public, about the unlevel playing field 
wherein an intervenor unable to afford an attorney was pummeled by a veritable football team of lawyers for FPL. It 
seems to me that the process should provide for a sort of "public defender'' for such intervenors, arranging for the 
services of counsel for the public rather than lawyers that, in this case, represented other utility companies and the 
legislature and appeared to be just along for the ride. 

That said ---and despite other moments that appeared to be biased in favor of FPL and my own confusion over possibly 
non-uniform guaranteed rates of return for coal and nuclear energy compared to solar and other clean renewables- it 
i s  my overall sense that the Public Service Commission process, via this hearing, still demonstrated its value to the 
people of Florida. For in my opinion, it revealed to those with some knowledge of the subject and who paid attention 
that nuclear power is not only NOT ready for a "renaissance" but is inappropriate by i ts  very nature to continue to be 
taken seriously as a rational energy choice for Florida. 

The bottom line is that no matter how hard the nuclear industry strains to explain away their history and convince us 
that this time things will be different, and even given the improvements in nuclear technology, things really haven't 
changed much. As a Florida citizen and taxpayer, I know that we will have to pony up some serious tax and ratepayer 
dollars to implement whatever energy options the state decides on. I am one citizen who is ready to pay those taxes 

nd cleanest renewable energies are chosen. 

1 NW Bobwhite Terrace, Madison, FL 32340 850 973-3351 barrvandiudvfi3hotmail.com 

cc. Governor's office 

various environmental groups 

abstracts to select media outlets 



Footno-am, Exhibit# 92: “Whv a Future for the Nuclear lndustrv is Riskv“ 

First, the following series of references t o  STANDARD & POORS studies, and my comments. 

- Page 2, footnote 3; p.3, f. 9; p. 3, f. 15; and p. 4, f. 16. 

The upshot from S&P is that federal assistance programs for the nuclear industry (the 2005 EPACT legislation is 
the example) do not really help nuclear‘s credit worthiness (new construction or expansion); that any given 

nuclear power plant may never actually begin operation; that as recently as 01/06, S&P believes “cost 
overruns are highly probable;” and that S&P apparently finds disturbing that “a regulatory process cannot 

provide recovery for underfunding.” 

Unless, of course, the nuclear industry can convince regulators t o  find ways to  cover that, too, along with all 

the other special treatment requested. 

Other major reports or studies. 

Page 2, footnote 2. The UNlVERSlN OF CHICAGO’S study for the DOE, 08/ 04, finding that the cost of 
recent new nuclear plants in Japan - a nation for which FPL witnesses expressed admiration for their nuclear 

programs-were much higher than anticipated. 

p. 3, f. 8. A RAND CORP study that billion dollar “mega-projects“ go way over first cost estimates and 
that “only one in three meets i ts  profit goals.” Florida’s mega-examples: the TECO and OUC IGCC coal plants. 

p. 3, f. 10. The DOE’S annual Energy Outlook for 2005, stating their skepticism about new nuclear 

plants being economical. 

p. 3, f. 11. The MIT study that finds the real levelized cost o f  electricity from nuclear reactors would be 
“more expensive than from pulverized coal or natural gas.” Wasn’t cost involved with the Glades decision? 

Finally, p. 8, f. 41. MIT’s report on the 2002 sale o f  a majority interest in the Seabrook nuclear power 

plant. It led MIT to  say that “the market value of a fully licensed and oDerational nuclear power alant with 2 
Rood performance record is less thon holfof the most optimistic cost estimates for .. a new nuclear..plant.” 

And accordingly, that “the market value of nuclear plants is far below their replacement costs..” 

This booklet concludes that the last 50 years o f  subsidies t o  the nuclear industry ( $145 billion ) amounted t o  
more than all other energy sectors combined. What does this say about FPL’s contention that their huge 

investments in nuclear energy will not drain funding from their truly renewable energy projects? Maybe it’s 
because their solar projects in Florida are so small, relative t o  the MW need, that it wouldn’t make much 

difference. 

The conclusion also notes on page 8 that the growth in wind, solar and micropower in 2006 outperformed 
existing nuclear power, and was “mostly financed by private risk capitol.“ No bribing with loan guarantees or 

liability protection there. 



INTRODUCTION 
of a "nuclear renaissance" abounds. The accidents at 

memory. Promises of improved safety and performance are 
coupled with billions of dollars of subsidies. However, the 
claims that nudear power is a necessary energy source for 
displacing greenhouse gases hasn't convinced investors that 
new nudear power plants will be safe and profitable invgnnents. 

New nuclear power plants will not be cost competitive 
with other electricity generating alternatives. Wind power 
and other renewable technologies, combined with energy 
efficiency, conservation and cogeneration can be much more 

T"" Chernobyl and Three Mile Island are receding in public 
cost effective and can be deployed much sooner than new 
nuclear power plants. Building expensive new nuclear plants 
will divert private and public investment from the cheaper 
and readily available renewable and energy efficiency options 
needed to protect our dimate. 

In competitive markets, new nudear power plants will be bad 
investments At the same time, worldwide private equity and 
venture capital investments in dean energycontinue to grow. 
Worldwide investment in renewable energy capacity was 
almost $40 billion in 2005 and the renewable energy markets 
continue to grow robustly.' 

DESPITE THE SIGNIFICANT SUBSIDIES PROVIDED 
IN THE ENERGY POLICY ACT OF 2005 (EPACT 2005), 

INVESTMENTS IN NEW NUCLEAR PLANTS REMAIN VERY RISKY 

The estimated wst of $1,500-$2,000 per KW for new 
nuclear plants is unlikely to be achieved and has recently 
been revised upward for some companies. 

The prices of recently built nuclear power plants in Japan 
were much higher, ranging between $1,796 and $2,827 
per KW, in 2003 dollars@ 

The subsidies provided in EPACT 2005 are limited to a few 
plants and some require Congressional appropriations which 
are not guaranteed. Moreover, Standard & Pwr's analysis of 
EPACT 2005 has conduded that the bill has few implica- 
tions for the credit quality of nudear developers and that the 
regulatory risk for new nuclear construction remains high, 
given the possibility that a plant for which construction 

has started may never actually commence operation@ 

None of the new nudear power plant designs under 
consideration in the U.S. have actually been built. The 
industry's optimistic construction time and cost estimates 
are unproven and theoretical. 

Despite massive subsidies and R&D investments, there 
has not been a n  order for a new nuclear power plant in 
the U.S. for almost three decades? 

Even with the subsidies in EPACT 2005, the U.S. 
Department of Energy has moved its target for 
bringing a new nuclear unit online from 2010 to 2014.5 

2 



A recent article in The Energy Journal, published by 
the International Association for Energy Economics, 
concluded that in current liberalized markets, investors 
have no incentives to hack the construction of new nuclear 
power plants because of their capital intensity, “engineer- 
ing difficulties” and “regulatory creep.”6 

Nudear construction cost estimates in the US. have been 
notoriously inaccurate. In fict, the estimated costs of 
some existing nudear units were wrong by facrors of two 
or more. n e  t o d  estimated cost of 75 of today’s nudear 
units was $45 billion (in 1990 dollars).7 The actual cost 
turned out to be $145 billion (also in 1990 dollars). Thii 
$100 billion cost overrun was more than 200 percent 
above initial cost estimates. 

of wind and gas-fired capacity and energy efficiency 
measures.12 Additional mdies have also concluded 
that overnight capital costs, lead construction times 
and interest rate premiums are l i l y  to place the cost 
of electricity from any future nudear p e r  plants 
within the range of $06 to $07 per kilowatt h 0 ~ r . l ~  

Nuclear utilities have acknowledged that there are 
significant economic risks associated with the operation of 
nudear power plants. 

- Plant O&M and capital expenditures could increase 
or the nudear plant(s) could experience outages as 
a result of events at other operating nuclear power 
plants, new rules or regulations issued by the U.S. 
Nuclear Regulatory Commission (NRC), or as the 

- New billion dollar mega-projects traditionally cost result of deficiencies identified hy the NRC.“ 

plants are not expected to be economical.”10 

- A 2003 study by the Massachusetts Institute of Tech- 
nology forecasted that rhe base case real levelized cost 
(present value of building and running a plant for 
its lifespan) of electricity from new nudear reac- 
tors with an estimated 85 p e m t  capacity would be 
$.067 per kilowatt hour over a projected forty year 
operating life more expensive than from pulverized 
coal or natural gas.‘l 

- A 2005 assessment by Synapse Energy Economics, 
Inc showed that the Ievdized cost of electricity from 
a new nudear power plant would he $.068 per kilo- 
watt hour, which was significantly higher than obtain- 
ing the same amount of energy from a combination 

Restructuring of the electric utility industry brings 
additional uncertainty to the ownership of new nudear 
power plants. Without captive customers from whom 
increased costs can be recovered, plant owners are exposed 
to the risks of higher O&M expenses, higher decommis- 
sioning costs, and the lost revenues and higher costs of 
extended unit outages. 

- For example, Standard & Poor‘s stated that 
“Decommissioning risk remains an important factor 
in determining uedit quality of U.S. firms and we& 
more in the analysis of competitive nudear generators. 
?his is the case because, again, a regulato~~ p‘oces 
cannot provide recovefy for ~nderhmnding.“‘~ 



WML STREET HAS EXPRESSED SERIOUS CONCERNS ABOUT 
THE CREDITWORTHINESS OF COMPANIES 

THAT PURSUE NEW NUCLEAR PLANTS 

Standard & Poor‘s Rahgs Services found that “an electric 
utility with a nuclear exposure has weaker credit than one 
without and can expect to pay more on the margin for 
credit. Federal support of construction costs will do little 
to change that reality. Therefore, were a utility to embark 
on a new or expanded nuclear endeavor, Standard & 
Poor’s would likely revisit its rating on the utility.@ 

m Standard & Poor’s has also expressed concern that “from 
a credit perspective, [ZOOS Energy Policy Act] provisions 
may not be substantial enough to sustain credit quality 
and make [nudear generation] a practical strategy.”” 

?he credit rating service Fitch reminds potential investors 
that “the overarching concern [regarding nudear power 
generation] is the financial effect of an extended outage, 
forcing the generating company to buy potentially more 
expensive replacement power on the spot market to honor 
any existing supply commitments.”” 

NUCLEAR POWER PLANTS ARE STATED TERRORIST TARGETS: 
A SUCCESSFUL ATTACK COULD HAZT NEW CONSTRUCTION 

EVEN AFTER SIGNIFICANT EXPENDITURE 

n testimony before the Select Committee on Intelligence I in the U.S. Senate in February 2005, FBI director Robert 
S. Mueller stated that, “Another area we consider vulnerable 
and target rich is the energy sector, particularly nuclear power 
plants. AI-Qa’ida planner W i d  Sheikh Mohammed had 
nudear power plants as part of his target set and we have no 
reason to believe that AI-Qa’ida has recon~idered.”’~ 

In October 2001, the Federal Aviation Administration 
temporarily restricted alJ private aircraft from flying over 
86 nuclear facilities due to threats of terrorist attacks?’ 

Over 53,000 metric tons of highly radioactive spent 
nuclear fuel is stored at commercial reactors in the U.S. 
Nearly 90% of this fuel is stored in cooling pools without 
adequate protection?’ According to a recent study by the 
National Academy of Sciences, a terrorist attack on a spent 
fuel pool could lead to the release of large quantities of 
radioactive materials to the environment?‘ Such an event 
could result in thousands of cancer deaths and economic 
damages in the range of hundreds of billions of dollars. 

In the event of a major radioactive release from a nudear 
power plant, public opinion would likely react strongly 
against nudear power (as occurred after the Chemobyl 
and Three Mile Island accidents), resulting in the halting 
of construction of any new planned reactors. 

4 



WEAKNESSES IN NUCLEAR REGULATORY COMMISSION (NRC) 
OVERSIGHT OFFER TROUBLESOME INDICATIONS THAT 

THE NRC IS PUTTING THE NUCLEAR INDUSTRY 
AHEAD OF SAFETYAND PUBLIC CONFIDENCE 

In recent yars, the NRC appears to have retreated into a simi- 
lar pro-industry mindset that was described in the assessment of 
the March 1979 accident at the Three Mile Island nuclear p w e r  
plant that was prepared by a Presidential Commission: "We find 
that the NRC is so preoccupied with the licensing of plants 
that it has not given primary consideration to overall safety issues. 

and the NRC staffallowed the Davis-Besse plant to operate with- 
out performing important inspections, and that this situation was 
driven in large part by a desire to lessen the financial impact that 
would result from an early shutdown14 A loss of coolant accident 
at Davis-Besse might well have eliminated al l  discussion of a 
nudear revival in the U.S. - .  

[...I With its present organization, stafTand attitudes, the NRC is 
unable to fulfill its responsibility for providing an acceptable level 
ofsafety for nudear pwet plants."23 

NRC surveys have showed that almost half of all NRC employees 
thought that their ca~ers would s& if they raised safety concems 
and nearbone-third ofthose who had raised safety concerns &It they 

For example, shortcomings in the U.S. nudear regulatory process had s&ed harassment and/or intimidation as a result. 25 
wete d&ly implicated io the 2001 near-accident at the Davis- 
Besse plant in Ohio. The NRC Inspector General's report on 
that incident found that there was a dear connection between cost 
considerations and NRC laxity in the fact that the licensee sought 

Streamlined licensing procases for construction and operating 
permits eviscerate public involvement as a check on laxity in the 
licensing process. 

NUCLEAR POWERWILL NOT REDUCE U.S. DEPENDENCE 
ON ENERGY SUPPLIES FROM ABROAD 

The U.S. is importing more oil each year - most of it from 
the world's most unstable regions - increasing our coun- 
try's economical and political vulnerability and making 
oil dependency among the largest threats to our economy 
and national security. 

Indeed, transportation is the sector that accounts for 
most of U.S. oil consumption - about two-thirds of the 
country's oil consumption is used by vehicles, which 
corresponds to roughly 13 millions barrels a day?' Thus, 
possible nudear power development would not have any 

Increasing reliance on nudear power will not reduce our 
nation's dependency on foreign sources ofoil -only about 
3% of the electricity produced in the U.S. is from petro- 
leum and almost none of that petroleum coma from the 
Middle 

Nuclear power's only substantial contribution to oil 
displacement in the U.S. comes in regions in which 
M N ~  gas displaced by nuclear power can penetrate 
further into oil's share of the markets, such as space heat- 
ing in New England. 27 

influence over these statistics. 



PERMANENT STORAGE OF SPENT NUCLEAR FUEL 
REMAINS UNRESOLVED 

ne of the riskiest elements of building new nuclear plants 0 is that the long-term disposition of the waste is far from 
being resolved. The planned Yucca Mountain repository in 
Nevada is almost 20 years behind schedule and may never 
open. The projected opening date for this permanent spent 
fuel repository has been delayed countless times and, accord- 
ing to the Department of Energy, the current target date of 
20 17 is a "best-achievable schedule."29 

A plan proposed by the Bush Administration, the Global 
Nudear Energy Partnership (GNEP), that would allow 
the reprocessing of spent nudear fuel, will face significant 
technical, legal, and political challenges and cannot be 
counted on as a realistic solution. Reprocessing results in 
large amounts ofwaste still needing disposal, and much of the 
technology essential to GNEP is unproven and undeveloped. 
Indeed, similar attempts to reprocess spent fuel in the past 
have been unsuccessful and the DOE does not have a lifecyde 
cost analysis for the program. 

Interim storage of waste at Idaho National Engineering 
& Environmental Laboratory 

Reprocessing would be a dangerous shift in U.S. global 
nonproliferation policy and would increase the likeli- 
hood that a terrorist could obtain fissile material to build 
a nudear bomb. Moreover, DOE is trying to build 
momentum for the program before deliberations have 
been conducted by Congress to determine whether this 
path is in the best interests of U.S. national and energy 
security, as well as fiscally sound, even if it should eventu- 
ally prove technically feasible. 

Reprocessing would increase the number of nuclear waste 
streams to be managed and secured and is the most pol- 
luting part of the nudear fuel cycle. It would not alleviate 
the problem of used (spent) fue1 storage on reactor sites or 
the need for a permanent waste repository.% 

US. taxpayers are still paying several billinn dollars each 
year to dean up contamination from reprocessing pro- 
grams in the 1960s and 1970s for nudear weapons at the 
Hanford Site (WA) and the Savannah River Site (SC), as 
well as the reprocessing of naval irradiated fuel at the Idaho 
National Laboratory (ID) and commercial reprocessing at 
West Valley ow), which all make this new reprocessing 
push unlikely and illogical. 
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WHAT ABOUT GLOBAL GLOBAL WARMING? 
BETTER SOLUTIONS EXIST 

Climate change is one of the m a r  pressing threats of our 
time and it is imperative that we take swift and decisive 
action to avert its most swere impacts. However, building 
more nudear power plants is not the answer. 

The daim that "we need all energy options" to face 
growing energy needs is disingenuous. O n  the contrary, 
we cannot afford all energy options. Further investment 
in nudear power would squander the limited financial 
resources that are available to implement meaningful 
climate change mitigation policies. 

Nudear power's role in mitigating climate change (and in 
reducing oil dependence) is constrained because its impact 
is limited to the electric sector. 

md power and other renewables, such as solar and Wb ioenergy, coupled with energy efficiency, conservation 
and cogeneration are much more cost effective and can be 
deployed much faster. Building new nudear power plants 
will divert private and public investment from the cheaper, 
readily available options needed to protect our climate. Each 
dollar invested in electric efficiency in the U.S. displaces nearly 
swen times as much carbon dioxide as a dollar invested in 
nuclear power, and nuclear power saves as little as half as 
much carbon per dollar as wind power and cogeneration?' 

Recent studies analyzing the potential of nudear power 
to combat global warming have concluded that between 
1,000 and 2,000 new nudear reactors would have to be 
built around the globe in the next decades to achieve a 
meaningful impact on CO, emissions?' These projec- 
tions point to a dearly infeasible schedule, as new reactors 
would have to come online every few weeks. 

A 2005 study by Synapse Energy Economics, Inc. showed 
that the U.S. can substantially reduce global warming 
pollution through efficiency improvements in power 
generation. In fact, the report condudes that modest 
investments in efficiency and renewable energy would 
reduce global warming pollutants from the electricity 
sector by4796 by 2025.= 

IMPACTS OF GLOBAL WARMING INCREASE 
RISKS OF OPERATING NUCLEAR POWER PLANTS 

Heat waves in the summer of 2006 forced US. and 
European utilities to shut down some reactors and reduce 
operations at others. Some companies in Europe also 
had to secure exemptions from regulations in order to 
discharge overheated water into the environment and 
others were forced to buy electricity on the spot market?' 

Rise in fI.s.ulcy and intensity of catastrophic weather 
events pose additional risks to nudear plants' safety 
because reactors are particularly vulnerable to the effects 
of flooding, hurricanes, and tornados, as severe storms 
can disable the on and off-site power systems necessary to 
operate the plants' safety mechanisms. 



RENEWABLE ENERGY INVESTMENTS ARE BOOMING 
WHILE PRICES FOR CONSUMERS KEEP DROPPING 

Worldwide investment in renewable energy capacity was 
almost $40 billion in 2005. In the U.S., renewable power 
capacity expanded to 23 GW.35 

In the global marketplace, nudear power is already losing 
to its faster, cheaper, less financially risky competitors that 
are NOT centdized power stations. 

In 2005, wind energy in the U.S. grew by almost 2,500 
M W  of installed capacity - a 35% increase in just one 
year?' Total wind-generating capacity in the United 
States now stands at over 9,000 MW, enough to power 
more than 2.3 million average American homes?' 

Venture capital investment in U.S. based solar companies 
totaled more than $150 million in 2005 - double the 
investment from the previous year.38 

'Ihe International Energy Agency predicts a cost reduction 
up to 25% for wind power and 50% for solar photovolta- 
ics from 2001 to 2020.40 

- In 2005, micropower (low-carbon fossil-fueled 
cogeneration, 2/3 of it gas-fired, plus decenttatid 
renewables) added 4 times as much output and 
8 times as much capacity as nuclear power. 

- 'Ihese alternatives have eclipsed nudear power in 
both capacity (in 2002) and output (in 2006) . 

- In 2005, miaopower pmvided 32% of the additional 
global electrical output and was mostly financed 
by private risk capitol. 'Ihus, investors focusing on 
actual market behavior must conclude that nuclear 
power is not preferred?' 

HOW THE EVOLUTION OF POWER SUPPLY MARKETS 
AFFECTS NUCLEAR POWER 

*the li~ture of nudear pow begm by u n k k  A& e past. Nudear power is a technology force fed into 
an unsophisticated power supply selection process at a pace 
too fast for the nudear industry to assimilate the lessons of 
operating experience. Moreover, the evolution occurred 
in ways that concealed or understated the real costs and 
problems, assuring a series of unpleasant surprises, deepening 
public mistrust, and, ultimately, reform of the power supply 
selection processes under which nudear power had momen- 
tarily thrived. 

m A real nuclear revival will not exist until private capital is 
available to build plants, which will require market prices 
that assure competitive success and profitability. How- 
ever, even with their ability to compete on the basis of 
operating costs, the most recent sales of nuclear units have 
not been at prices that would support the building of a 
new p h Q  

m In short, nudear power's comebadt rests not on a 
newfound competitiveness in power plant construction, 
but on an old formula: massive government subsidies 
and licensing shortcuts, and perhaps, guaranteed pur- 
chases with risks borne by customers. Climate change 
has replaced oil dependence as the bogeyman from which 
supposedly only nudear power can save us. 

a 



CONCLUSION 
he genesis of nudear power was the “Atoms for Peace 

T P  rogram” which was intended to make the public 
more comfortable with the horrifying destruction of the 
nuclear bomb. Originally, the promise was that the 
technology would provide energy that would be “too cheap 
to meter.” However, in the last 50 years, nuclear energy 
subsidies have totaled dose to $145 billion and amount ro 
more taxpayer dollars for R&D than for all other energy 
sectors combined. In fact, nudear power became the energy 
that is “too expensive to matter.’’ 

A nuclear revival is financially risky. The likelihood of large 
numbers of new nudear units being built on the basis of 
favorable economics is very unlikely. Nuclear power is not 
competitive today and for nuclear power to succeed it must 
achieve major cost cuts, avoid even one serious accident, resolve 
the nuclear waste storage and disposal issue in an enduring 
way, sever its links to proliferation of nudear weapons, and 
get the benefit of irs status as a lower carbon-emitting power 
source. However, even if all of these things occur over the 
next decade, success will not be guaranteed. Nuclear power 
may still be more expensive and offset much faver green- 
house gas emissions than a portfolio of renewable and energy 
efficiency options. 

.,. . ,  
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Science =Democratic Action 
Nuclear Power Costs: Hyh ana Hqher 
B Y  A R J U N  M A K H I J A N I .  P h . D .  

fter the spectacular crash of the 1950s propaganda 
of nuclear power that would be 'too cheap to 
meter;" evidenced in dozens of cancelled nuclear A power plantr because they were too costly to 

build or complete, there is a new push for nuclear power 
in the United States. Some advocates of a nuclear power 
"renaissance" are basing their appeals on the notion that 
nuclear power will, be an inexpensive way to get new 
baseload capacity and to combat global warming. Othen 
believe that it may become economical if there is a high 
enough price on carbon dioxide emissions. 

Cost estimates of nuclear power 

power is the capital cost of the plant Operating costs 
consist of fuel, which is generally low enriched uranium; 
other operating and maintenance costs constitute a 
relatively small fraction of the total cost of nuclear power. 
The costs of spent fuel management and disposal as well as 

The principal cost associated with commercial nuclear 

- 
decommissioning costs would be in addition to these two 
items. 

Capital costs of nuclear power consist mainly of two 
components: - The "ovemight cost" of the power plant - this is the cost 

that would be incurred ifthe plant could be built at once. 
* Additional costs incurred during construction, notably 

interest costs. 

The ovemight cost of nuclear power is a matter 
of some debate. A 2003 MIT report which advocates 
building nuclear power plants, estimated it at $2,000 per 

kilowatt (kw). while a 2004 University of Chicago study 
estimated it at $1,500 per kW.' Cumnt US. estimates and 
actual experience in Westem Europe with the European 
Pressurized Water Reactor are much higher. 

For instance. the CEO of Duke Energy which wants to 
build nuclear power plants, gave his estimate ofthe capita 
cost of $2,500 to $2,600 per kW.' Using $2,500 per kW 
as the starting point, the ovemight capital cost contribution 
to electricity cost alone is over 4 cents per kilowatt-hour 
(kWh). Interest during construction would add I to 2 cents 
per kWh (depending on borrowing rates, risk premium, 
and construction time). Fuel costs and other operating and 
maintenance costs are I S to 2 cents? Adding 0. I cent per 
kWh for spent fuel disposal (the cumnt federal charge) and 
a m a l l  charge for decommissioning4 gives a total cost of 
about 7 cents to over 8 cents per kWh. 

These are costs based on industry figures and the . 

___ ~ .~ 
PI as tnose more skept ca of a reneweo role for nuclear 
po.ver. p. .Its 

The resultant cost estimates are shown in Table I ,  on the 
following page, reproduced from Table 6 of the Keystone 
Centeis report - 

S E E  NUCLEAR POWER C O S T S  ON PAGE 2 ENDNOTES PAGE 4 

~~ ~~~~~ .......................................................................................................................... ... 
Solar Grove, San Diego, California. The parking lot of Kyocera's North American headquarters is a 25-panel,235-kilowatt solar 
electric generating &em that also proides shade for I86 vehicles. (Copyright 2007 KyoceraSolar, Inc. All rights resewed.) 



NUCLEAR POWER COSTS FROM PAGE I 

~~ ~~~ ~~.~~ .............. 
Table 1: Estimated nuclear electricity costs from new power plants in 
the United States 

cos catsgoly Low Case High Case 
Capital Costs 4.6 6.2 

Fuel 1.3 1.7 

Fixed OEM 1.9 2.7 
Variable OEM 0.5 0.5 
Total [Levalhed CentdkWH) 8.3 11.1 

Source: Keystone Center 

Real world experience is proving to be even more problematic.The only 
nuclear power plant being constructed in the West that is well along in its 
construction is a European Pressurized Water Reactor (EPR) being built in 
Finland by AREVA. the French reactor vendor and reprocessing company. 
The cost ofthe reactor, which is rated at 1,600 megawatts, was originally 
estimated at 3 billion euros, but it has now escalated to 4.5 billion euros. At 
the present rate of exchahge, this amounts to about $4,000 per kW. which 
is at the high end of the capital cost estimate made by the Keeone Center 
report. Moreover, the reactor is not yet complete. So far, there has been a 
two year delay? 

Wall Street casts a skeptical eye on nuclear power 
plants and no company is ready to order one 

without federal loan guarantees. 
Notably, AREVA made a tumkey contract with Finland, agreeing to 

absort, all costs more than 3.2 billion euros.6 Since the company is about 85 
percent owned by the French govemment. French taxpayers will pick up 
most of the cost overrun. Evidently, the hidden hand of the nuclear power 
industry is to be found in the pocketbooks of taxpayers' or ratepayers, or 
both. 

Wall Street and nukes 

States since 1978. The last one that was actually completed and put into 
operation was ordered in October 1973. 

The risk, of nuclear power are such that Wall Street casts a skeptical 
eye on nuclear power plants and no company is ready to order one 
without federal loan guarantees.That is why despite all the talk of a "nuclear 
renaissance," no company in the United States has as yet ordered a nuclear 
pow& plant, though some have applied for vanous kjnds of licenses that 
will be necessary to build one.The nuclear industry is waiting with a large 
hat in hand for IO0 percent loan guarantees from the federal govemment, 
which would lower interest costs. 

The Wall Street firm Moody's estimated in October 2007 that the "all- 
in" capital nuclear costs of new nuclear plants (including interest during 
construction and upgrades to existing sites with nuclear power plants 
needed for construction) were being underestimated and that they would 
likely be in the range of $5,000 to $6,000 per kW. Using the latter figure 
would increase the Keystone Center report's upper end estimate of nuclear 

No new nuclear power plants have been ordered in the United 
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N U C L E A R  P O W E R  C O S T S  FROM PAGE 2 

electricity from new plants to about 14 cents per kWh 
(since the capital cost would increase from 6.2 cents per 
kWh to about nine cents per kWh). 

Views from the industry 
Many in the industry. such as the Duke Energy CEO, 

understand that nuclear power is risky, which is why they 
are pressing for govemment loan guarantees. However, 
some would-be nuclear entrepreneurs are still promoting a 
retro- 1950s fantasy of cheap nuclear power. 

For instance, the 2007 Integrated Resource Plan of the 
westem US. electricity producer PacifiCorp estimates that 
a new nuclear power plant can be built for $2.635 per kW. 
including interest during construction. Using a low effective 
rate for interest and d u m  on equity, the annual capital 
charges are estimated at only $2 10.97 per kW.' At an 85 
percent capacty factor, this means that the capital cost of 
nuclear power would amount to only 2.8 cents per kWh in 
2006 dollar,.This is lowerthan the MIT study, which was 
done in 2003 - and costs have escalated for nuclear as 
well as coal-fired and wind power plants since that time. 

PacifiCorp further estimates operating and maintenance 
costs of about 2.3 cents per kWh, for a total cost of 
electricity of about 5. I cents per kWh. Given the trends in 
costs, this is far lower than any realistic estimate of nuclear 
electricity. such as that in the Keystone Center study or 
the actual costs being incurred in the Finnish EPR project. 
It would be interesting to know if PacifiCorp would stand 
behind its estimate and provide a turnkey project to, for 
instance, the State of Utah along the same lines that AREVA 
provided to Finland -that is, a fixed total installed cost, 
including all construction and interest costs.8 

Inc., proposes to build the European Pressurized Water 
Reactor in Owyhee County in southwestem Idaho. In a 
radio interview on July 30, 2007? the following interchange 
took place between the host and the company's CEO. Don 
Gillispie: 

As a more extreme example, AItemate Energy Holdings, 

Interviewer. And it's a 3.5 billion dollar plant 
Mr. Gillispie: Yeah.They'rr not cheap. New plants produce 
electricity power very cheaply but they have high capita cost 
Normally the capital cost as you may know, in any invextment 
is not bome by the, it's really bome by the tnvestors petty 
much and the lenden, but essentially we can produce electric- 
ity between I and 2 cerrts a kilowatt-hour.Thee is nothing in 
the United States that can do that.The only thing that comes 
close to that is hydro. Of course. we're dying on hydro. Hydro's 
down to six percent of our power souTce in the US 

While part of Mr. Gillispie's statement is realistic -that 
expanding hydropower significantly is not a viable option 
-the rest of the exchange is misleading. First. fuel and 
non-fuel operating costs are very unlikely to be as low as 
one cent per kWh.The higher estimate of 2 cents would 
be more typical of current costs. into which the recent 
run-up in uranium prices has not been factore 

SCIENCE FOR DEMOCRATIC A C T I O N  

to 4.9 cents per kWh Even PacifiCorp estimated them at 
about 2.3 cents per kWh. 

Second, while investon and lender, normally provide 
the capital, they do not do th i s  as a publi 
They do it to get a retum on investment 

is, the people and businesses in Idaho who would purchase 
the power and those outside the state who may choose to 
buy it.These costs, including interest during construction. 
would be on the order of 4 to 6 cents per kWh. and 
possibly more. 

Alternatives to nuclear 
Besides all this, there is the real risk that nuclear power 

plants will be economically obsolete before they are built 
Wind energy is already more economical than nuclear 
energy. Expansion of wind capacity is taking place rather 
rapidly, especially in some parts of the United States. 

distribution costs will be incumd. since investments to 
upgrade distribution systems will likely be needed.Typically, 
that cost might be I to 2 cents per kWh. 

sector is in the 5 to I O  cents per kWh range and if that to 
If the delivered cost of solar electricity to the commercial 
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NUCLEAR P O W E R  C O S T S  FROM PAGE 3 4. The Nuclear Replator/ Commission estimates that rhm'ng down 
and decommissioning a reactor"may cost $300 million or more., .," 
See ~.nK.govi r rad ing-rm~asic- ref /s tudentJde~~mmi~~i~~i~g.  
html.The Keystone report assumed a decommissioning cost of 
$500 million. Based on this the cost would be less than 0. I cent 
per kWh. See Keystone Center, Nuclwear PowerJoiot Fact-Flndmg 
(Keystone,CO Keystone CentecJune 2007). on the Web a t  w. 
keystone.orglrpp/dacumenWFinalRepohNJFF6- I2-2007( I).pdf 

form of "stranded costs" in the 1990s when nuclear utilities 

l l i s  time the stakes are much higher than just money. 
were deregulated. 

We have precious l i e  time to waste on pursuing false 
economic trails, particularly ones that create more nuclear 
waste and proliferation headaches than we already have. 
Those who say that nuclear power should "remain on 
the table" as an option should have the burden of proof, 
since IEER has already shown that a reliable electricity 
system can be built without it and without fossil fuels (see 
accompanying article on page 9)." 
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prance's Nuclear Fix? 
B Y  A R j U N  M A K H I J A N I .  P h . D . '  

he nuclear establishment regularly points to France 
as the model nuclear energy state. Almost eighty 
percent of its electricity comes from nuclear power " T  plants. It reprocesses its spent nuclear fuel to 

recover the plutonium. which it makes into mixed oxide 
fuel - a mixture of plutonium dioxide and depleted uranium 
dioxide called MOX fuel.This supplies 30 percent of the 
fuel for 20 of i t s  58 reacton. 

This "recycling" is held up as the solution to nuclear 
waste problems - with the implication that France has 
solved them. All this is supposed to help solve the problem 
of reducing carbon dioxide emissions (and there is near 
general agreement that this is a global imperative of 
considerable urgency). Finally, the French public is said to be 
more sensible in that they support clean nuclear energy as 
distinct from the skepticism ofthe US. public. 

Let us disentangle the fairy tales from the facts. First 
the fa& from the side of the ledger that the nuclear 
establishment loves: 

I. France does get nearly 80 percent of its electricity from 
nuclear power. 

2. It does reprocess most of its uranium spent fuel at the 
largest commercial reprocessing facility in the world, . 
located on the Normandy Peninsula at La Hague. France 
has two reprocessing units there, one for reprocessing 
domestic spent fuel and the other for foreign spent 
fuel.The Site also stores highly radioactive liquid waste 
arising from reprocessing and highly radioactive glass logs 
that rewit from mixing the high-level liquid waste with 
motten glass.The volume ofthese radioactive glass logs 
is about a third of the volume of the spent fuel that is 
reprocessed. 

3. France imports all of its uranium requirements. 

4. MOX fuel generates less than ten percent of France's 

Now for some ofthe inconvenient realities. 
nuclear electricity. 

Pollution from reprocessing 
Like every other country that has nuclear power plants, 

France has a large and complex nuclear waste problem that 
it is nowhere close t o  solving. Reprocessing and vitrification 
do reduce the volume of high-level radioactive waste, but 
they create other problematic waste streams. 

For instance, the La Hague plant uses a pipeline to 
discharge hundreds of millions of l i ten  of liquid radioactive 
waste into the English Channel each year, polluting the 
oceans all the way to the Arctic.This egregious pollution 
continues on the basis of a disingenuous renaming of liquid 
waste as "discharges." If the same waste were put into 55- 
gallon drums and dumped oveiboard from a ship, it would 
be illegal under the 1970 London Dumping Convention. 
But somehow the "discharges" are permitted.Twelve of the 
fifteen governmental parties to the Oslo-Paris agreement 
have asked France and Britain, which has two reprocessing 
plants in Northwestem England, to stop these discharges, to 
no avail. It is a weak treaty -the abstaining parties, Britain 
and France. are not reauired to comDIv. 

inretmeo are-leve was -- r 
zcosal in a deep geologic repository, along with the highly 
radioactive vitrified waste. French waste data do not allow 
easy comparison of reprocessing and non-reprocessing 
waste volumes for ~ ~ D O S ~ ~ O I Y  waste. But it should be noted 

pressurized water reactor (the type used in France and also 
the most common one in the United States). 

. .... .... ,... ._._. ._....... .. .. .. ,. ,. ..,.. .. ._....... ................. ......... ..... ........... .................. ......................... ........_. .... . .. ........ .., .. ..,.. ......... .......... .... ................... ........... ..... .... .................... 
Table 1: Approximate composition of pressurized water reactor fuel (rounded) 

Material 

Uranium-235 

Fresh Fuel Sped Fuel Comments 
(weight IweigM 
percent) percent) 

Each kilogram of enriched fuel creates about seven kilograms of depleted 
uranium in the course of enrichment ' 4 

Uranium-238 96 94 

Mixture of various isotopes from Pu-238 to Pu-242. Can be used to make nuclear 
weapons. Predetonation is  more likely for bombs made with reactorgrade 
plutonium than with weapongrade plutonium. 

0 1 Plutonium (plus smaller amounts of 
other transuranic radionuclides) 

Fission pcoducts 0 4 Fission products contain the vast majority of the radioactivity in the spem bel. 

Nate:Tmce qunntities ofu-234 and aNvotioo pmdum ore not shown. Repmduced fmm Arjuo MaWlloni, CarlMn-FRe and Nuclear-Free:A Roadmap for U.S. Energy 
Policy @bmn Park MD: IEER Pres; Muskegon, MI: RDR h k J ,  2007. On the web at uuwieer.orglcahn$eel. 

0 
SEE FRANCE'S NUCLEAR FIX? ON PAGE 6. ENDNOTES PAGE 8 
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F R A N C E ' S  N U C L E A R  F I X ?  FROM PAGE 5 

Only about one percent of mass of spent fuel is 
plutonium.This is the part that is"recycled."This recycled 
part creates MOX spent fuel which has a degraded 
isotopic composition of plutonium that is more complex to 
reprocess and more difficutt to use in light water reactors. 
Eventually MOX spent fuel will likely be disposed of in a 
deep geological repository along with the vitrified waste 
and transuranic waste. 

nd depleted uranium waste 
Ninety-five percent of the mass of spent fuel is uranium, 

uranium-238. which 
%C?Q9&*3&. 

. .  

.&*s.h",&& 
e conveniently sends this 

which apparently does 

had &+en contaminated with 

w e  matenals may have contributed significantly to worker 

Even if the contamination of the enrichment plants is 
" radiation exposure? 

"breeder reactors" which would use plutonium as a fuel, 
but make even more from uranium-238 - an energy system 
that was described as a "magical" energy source for that 
reason by Alvin Weinberg, the first director of Oak Ridge 
National Laboratory. 

ite $ Io0 billion of expenditures (I 996 dollars) 
ha.,combination of reprocessing and breeder 

reactors has never been commercialized6 #.&breeder 
b e  operaed so erratically - some wetl, some 
that thereis no realistic prospect of significant use 

o commercial breeders for decades. So far as reprocessing 
is concemed, France. which operates the most efficient of 
the world's commercial reprocessing plants, spends about 
two cents more for every kilowatt-hour generated from 

In recent years, there 
have been calls for disposing of depleted uranium as a Class 
A low-level radioactive waste in shallow land burial, even 
though such disposal would create long-term radiation 
doses greatly in excess of present-day radiation protection 

SCIENCE FOR DEMOCRATIC A C T I O N  

standards.' Disposal of reprocessing-derived uranium would 
be even worse, because it has a greater radioactivity per 
unit mass. 

When radioactivity and biological impacts are taken into 

w 

Deep geologic repository 

e 
United States, had planned to characterize two different 
reDositow rocks. including one in granite. When the names 

I I 

of rhe Dosmle eranne Sit 

An earlier attempt to characterize 
a repository had to be abandoned in the face of militant 
opposition from farmers who raised gourmet chickens 
("poulets de Bresse") in the region? 

Like the United States, France is characterizing just one 
repository which continues to face significant technical and 
political issues. 

Accident and security risks 
France is rightly proud of its culinary and viticukural 

traditions. As noted above, a part of the militant opposition 
to a nuclear waste repository was motivated by farmers 
who supply gourmet chickens designed to please particular 
Parisian palates.Yet little attention has been given as to 
what would happen if there were to be a severe accident 
releasing large amounts of radioactivity, of the same 
order of magnitude as Chemobyl. Such an accident is less 
probable in France. Ks reactors are of a different design, for 
one thing. Yet. while the mechanisms would be different 
and the probability is likely lower, the occumnce of such 
an accident would irreparably harm the finest traditions of 
the country. When I debated a French proponent of nuclear 
power in Paris in the 1990s and pointed this out, much of 
the audience was shocked at this realization. 

Despi un r 
c o L n 1 r y  , df s 
As of 20058 I metric tons of plutonium were stockpiled 
ar La Hague, of Nn cn auod S mernc tons be ongea to 
France " moch 5 

8) 

,the most notable of 

fuel and has helped Japan to build and commissio 
commercial reprocessing plant Rokkasho-mum." 

SEE FRANCE'S NUCLEAR F I X ?  O N  PAGE 7. ENDNOTES PAGE 8 
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FRANCE'S N U C L E A R  F I X ?  F R O M  PAGE 6 
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The temptation to weaponize stock, of surplus 
ilutonium separated in commercial reprocessing plants was 
nost dramatically expressed when lchiro Ozawa. the leader 
AJapan's Labor Party, opined in 2002 that Japan could use 
s commerrial nuclear assets to make thousands of nuclear 
deapons if China got too powerful and "inflated."'2 

ontinues to m0unt.Thei-e were about 250 metric tons of 
~rplus commercial separated plutonium around the world 
I 2005. with the British st ven larger than the 
rench - at I07 metric ton ontinues to reprocess 
iough it does not have e reactor that is using 

Overall, the secunty problem of surplus plutonium 

F). 
which included nuclear industry representatives. had some 
rather stark cautions about reprocessing nsks and about 

While the NIFF agrees with several premises ofthe GNEP. the . 
pngrorn I 

P- 
agrees wth the following proliferom concems that GNEP at 
tempts to address 

ss of the source, 
and must be controlted. 

Widespreaduse of mixed-oxide fuel by both weapons states 
and non-weapons states is similarly troublesome. - Even in the weaDons states. 

The NjFf participants believe that cntlcal elements ofthe GNEP 
are unlikely to succeed because 
* GNEP reauires the deDlovment of commercial scale . I  

reprocess ng pants and .- 

Although It is not rts aim, t 
the development of hoi cells and reprocessing R&D centers in 
non-aeapons rates.  as .vel ds 

French nuclear decision-making 0 France made the decision to go massively for nuclear 
power in 1973, when the oil crisis pointed up the 
vulnerability of its electricty system, which used oil for 
nearly 40 percent of its generation.While nuclear power 

7 SCIENCE FOR DEMOCRATIC ACTION 

allowed France to essentially eliminate oil from its electricity 
sector (it has been around two percent in recent yean), 
there was not much open debate about the merits of heavy 
reliance on nucleacThe opposition to nuclear power was 
largely ovenidden with rhetoric of energy independence. 
But in fact France imports all of its uranium - onlythe nine 
percent or so of its nuclear electricity that is derived from 
plutonium can reasonably be described as using domestic 
fuel. And it is as dependent as ever on oil imports because 
of the rising use in the transportation sector. 

nuclear expansion was made much easier by the fact that 
it had just one electric utility, Electricit6 de France (EdF), 
that was IO0 percent govemment-owned, Even today 
EdF is over 80 percent govemment-owned. Cogema, the 
reprocessing company. was also IO0 percent govemment- 
owned.Today it is part ofthe conglomerate AREVA, which 
is more than 80 percent French government-owned. 

France's less than adequate public check, on the massive 

Conclusions 

articles. there is a reasonable. clear path to a renewable 
energy-based electricity sector that does not involve the 
headaches and risk, of nuclear power, which is. moreover, 
expensive.There is not a shortage of low to zero-CO, 
energy sourcesThere are two limitations that are much 
more critical: 

The amount of time we have to address the problem of 
drastically reducing CO, emissions is small and shrinking. 

* The amount of money is limited, so it should be applied 
where it will do the most good in the shortest period of 
time. 

Nuclear d a m  will take manv vean to build. As noted in , ,  
the art  c e on nuclear power p ant CON (page ,), there is 

. .  
i. 

France fixed the problem of its dependence on oil for 
electricity generation by going massively nuclear, but in 
doing so, it opened a whole other can of worms. Following 
in France's nuclear footsteps is not nearly as appetizing as 
me nuc ear ptoponents nave made I? out to be lrrr 

-. 
t 5 ipe t~en t  are now opposed 
to inveaing 3 billion euros in the constmction of a new 

SEE FRANCE'S NUCLEAR FIX!  ENDNOTES O N  PAGE 8 
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Endnotes 
I. IEEKs webste has a considerable number of materials relating to 

nuclear power in France. Under PuMications, ree"Low Carbon 
Diet wrthout Nukes in France.""CodmsAbavee the Law".and 
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sentation of Alan Hanson,Vice-President AREVA to the Keystone 
Center Nuclear Power Joint FKt-Finding, which was published in 
June 2007.Aijjun MaWlijani was a co-presenter 
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4, 1999. 
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Environmental Research.Takoma Park Maryland. 200 I. 
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i United States 
A Reliable Renewable Electricity Grid in the 

B Y  A R J U N  M A K H I J A N I ,  P h . D . '  

an an electricity grid consisting entirely of 
renewable energy sources be made at least as 
reliable as the one we have today in the United C States! A lack of a clear answer to this question has, 

until now, persuaded many thoughtful people that nuclear 
power should be "left on the table" as we phase out the 
use of fossil fuels, especially coal. to generate electricity due 
to climate change concems. 

Today. coal is the fuel for about half of US. electricity 
consumption. Nuclear and natural gas fuel about I9 
percent each. Almost all the rest comes from hydropower, 
geothermal and wood waste. Wind and solar contribute less 
than one percent almost all of it from the former. Electricity 
generation is overwhelmingly centralized, with about 95 
percent of it being generated in large power plants. 

There is no question that the resources exist for a 
transition to a full renewable electricity sector. Just the land- 
based wind power resources of the top 20 states are about 
two-and-a-half times the entire US. electricity generation. 
They are roughly equivalent in thermodynamic terms to 
all ofthe oil output of OPEC (Organization of Petroleum 
Exporting Countries) combined.There are additional 
wind energy resources offshore. Solar energy resources 
on just one percent of the land area of the United States, 
converted to electricrty at 20 percent efficiency, are three 
times larger than wind. 

Until recently, economics has been a central problem 
with renewable energy compared to fossil fueb. But this 
does not take into account the costs of emitting CO,, which 
is creating severe disruption of the Earth's climate. And for 
well over a decade, wind-generated electricity has been as 
economical as nuclear, though not as economical as coal 
without any cost attached to CO, emissions. 

As noted in the accompanying article on nuclear power 
cost on page I ,  solar photovoltaic electricity costs are 
declining rapidly, while nuclear electricity cost estimates are 
rising. Intermediate-scale and large solar PV (photovoltaic) 
costs are about the same as the cost of electricity generated 
at peak times using single-stage natural gas turbines. Solar 
PV costs are expected to decline to I O  cents per kWh or 
less in about a decade. 

Further, solar thermal power plants are now beginning 
to be deployed on a large-scale after a hiatus of about two 
decades? For instance, PG&E. a large Northem Califomia 
utillty has agreed to purchase 553 megawatts of power 
from a solar thermal power plant to be buik in the desert 
areas of Southem Califomia. It plans to expand its solar 
thermal power purchases to I.000 MW by 2020, under a 
state mandate? 

c) Intermittency 
The main issue with wind and solar is intermittency. Solar 

energy is by definition a daytime source, and its availability 

SEE A RELIABLE R I  
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varies by season. the more so at northem latitudes. Wind 
energy is also intermittent it can vary greatly hom one 
hour to the next and from day to day, in addition to having 
seasonal pattems. But intermittency is not an obstacle 

.to achieving a reliable renewable electriclty sector if 
renewables are added to the grid in a planned manner, with 
due attention to geographic and other factors as well as to 
standby capacity. 

At present about 0.7 percent of US. electricity supply 
comes from wind and solar energy, almost all of it from 
wind. Increasing wind energy to I O  percent of electricity 
generation or more while maintaining reliability has been 
shown to be feasible in Europe. as for instance in Denmark 
which gets about 20 percent of its electriclty from wind. 
Increasing wind-generated electricity beyond a few percent 
requires additions to standby capacity in order to maintain 
the reliability of the electricity system. 

Development of wind resources in a manner that takes 
advantage of the large areas over which the resource is 
available provides a great advantage in that it reduces the 
time during which aggregate generation from wind energy 
is low. Studies have found that the costs of wind energy 
integration into the grid can be kept modest or small up 
to fairly high levels of penetration if geographic diversty is 
taken systematically into account as one design factor in the 
utilization of the resource. 

For instance, a study commissioned by the Minnesota 
state legislature found that the ability to forecast available 
wind resources was considerably improved when the 
geographic diversity of the wind generation was increased. 
Dispening wind turbines not only reduces the time during 
which no or low wind energy is available. it also improves 
the reliability of forecasting upon which reserve capacity 
requirements are based. One conclusion was that the 
reserve yuirements for Minnesota's electricity system 
would increase from 5 percent with no wind generation 
to just over 7 percent with 25 percent ofthe generation 
coming from wind.This is a rather modest cost.There is 
ample reserve capacity in the US. electriclty system to meet 
such additional reserve requirements. 

A new study done at Stanford University came to the 
even stronger conclusions. It examined wind farms spread 
over a five state area ~ New Mexico, Colorado, Kansas, 
Oklahoma and Texas: 

It was found that an average of 33% and a maximum of 47% 
of yearly-averaged wind power from interconnected farms can 
be used as reliable, baseload electric power. Equally significant 
interconnecting mukiple wind farms to a common point then 
conneding that point to a far-away city can allow the long- 
distance portion oftransmission capacity to be reduced, for 
example, by 20% with only a 1.6% loss of energy. 

The fraction of reliable capacity can also be increased by 
coordinating additions to capacity with solar energy. Wind 
often blows at night making it very advantageous to join 

KNEWABLE ELECTRICITY GRID ON PAGE 10. ENDNOTES PAGE I I 
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A RELIABLE RENEWABLE ELECTRICITY GRID 
3 FROM PAGE9 

wind and solar development in a way that would reduce 
costs for the same reliability. 

Overall reliability planning 

development planning at various levels - local, state, 
regional, and federal ~ is essential for maintaining reliability. 
not to speak of improving it. 

Wind and solar can and should be coordinated with 
hydropower and natural gas standby. At prices in excess 
of $6.50 per million Btu of natural gas. as at present, it is 
economical to use natural gas as a standby for wind power. 
As solar PV costs decline to the level of about I O  cents per 
kWh (that is by about 50 percent from the present level of 
about 20 cents per kWh). natural gas standby can also be 
economically used for solar electricity. No  additional natural 
gas capacity is needed, since a large surplus of natural gas 
capacity already exists in the country. Electric utility and 
independent generator natural gas capacity utilization was 
under 19 percent in 2006.This is because a huge amount of 
natural gas capacity was built in the 1990s and the first years 
ofthe present decade under the assumption that natural gas 
prices would remain low. But they have not This economic 
error provides a great opportunity to both minimize the use 
of natural gas and rapidly increasing the fraction of solar and 
wind energy in the electricity system and maintaining the 
overall reliability ofthe system.This conclusion needs to be 
translated into specifics for the development of renewable 
energy in each grid that is operated in the United States, 
and overall for the three grid regions in the lower 48 states 
-the Eastem Interconnect, the Westem Interconnect, and 
the Texas grid known as ERCOT (Electric Reliability Council 
of Texas). 

With appropriate planning and policies regarding 
efficiency, reserve capacity requirements, coordination of 
solar and wind development to increase reliability, there 
should be no problem in increasing the proportion of 
renewable8 plus combined heat and power from about 
5 percent at present to about 40 percent by 2030 (not 
including hydropower). A faster transition is also possible, 
given the right coordination and policies. 

Beyond I 5  to 20 years. significant storage capacity and 
some baseload capacty that operates on energy sources 
that are under the operator's control would be required to 
fully replace coal and nuclear. lt is possible that the need for 
such capacity could be minimized through building a "smart 
grid" so that certain appliances in homes and businesses 
operate when there is renewable electricity available. But 
whatever the approach, reliability will require significant 
energy storage and baseload components. 

The first thing to note is that there are fifteen to 
twenty years to develop and deploy such technologies on 
a significant scale. Sources of baseload or quasi-baseload 
capacity include: 

Solid biomass, such as dried algae or high productivity 
aquatic plants 

Whatever approach is chosen for future electricity 

* Hot rock geothermal energy - Solar thermal power plants with 12-hour energy storage 

Combined heat and power, hydropower, and standby 
combined cycle plants operated using biogas would provide 
additional elements of reliability and flexibility. 

There are a number of energy storage technologies that 
could be used, including 

* Compressed air storage in underground caverns 
* Advanced stationary batteries 
* Batteries in electric cars and/or plug-in hybrids that 

would be connected to the grid when the cars are 
parked - a system known as "vehicle to grid' (VZG) 
technology.V2G can be combined with intermediate 
and small-scale solar PV development Google has begun 
exploration of this concept in collaboration with PG&E. 

Compressed air storage has already been demonstrated. 
Stationary batteries suitable for storage, notably sodium 
sulfur batteries. have been developed.Tokyo Electric Power 
and American Electric Power inaugurated the first U.S. 
sodium sulfur battery demonstration project in Columbus, 
Ohio, in September 2007.4The batteries have also been 
tested in Japan. 

If public policy puts a suitably strong emphasis on 
plug-in hybrids and electric cars in the coming decade, 
there is every prospect that one or more electricity 
storage technologies will be commercialized as part of 
electric vehicle development Electric cam or plug-in 
hybrids would make electricity storage even cheaper 
than stationary batteries, provided the batteries can be 
charged or discharged more times than is needed for the 
operation of the vehicle over the typical vehicle life of 
about ten yean Altaimano. a Reno, Nevada, company 
has already made lithium ion batteries that meet this test. 
They are being installed into an all-electric pickup ttuck by 
Phoenix Motorcars. Inc. in 2007. Such batteries are still too 
expensive, partly due to the newness of the technology and 
partly due to the small scale of manufacture. 

A V2G system would be especially attractive as a form 
of electricity storage.Vehicles have a much larger installed 
power than the US. electricity system and, moreover, they 
are not in use over 90 percent of the time. A few percent 
of the vehicles plugged into the grid at any time and under 
the control of the grid operator could supply the electricity 
storage and power needed to maintain a reliable electricty 
grid. 

Figure I shows one possible transition from the present 
fossil fuel and nuclear-dominated, centralized electricity 
sector to a distributed grid operating fully on renewable 
energy. Note that electricity demand remains about 
constant even as electric cars are introduced because 
homes and commercial buildings would be much more 
efficient. The inefficiency of present day buildings and the 
equipment in them is very great Incandescent lamps, the 
most common kind, convert only about 3 percent of the 
electricity into visible light Compact fluorescent lamps are 
three to four times as efficient. Light emitting diodes are 

0 

SEE A RELIABLE RENEWABLE ELECTRICITY GRID O N  PAGE I I .  ENDNOTES PAGE I I 
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U R E L I A B L E  R E N E W A B L E  E L E C T R I C I T Y  GRID 
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Figure 1 

A distributed grid, such as 
that shown in Figure 2, would Transition to Renewable Electricity 3 
be at least as reiable and far 
more secure that the Dresent 450 

Ye.. 

Source: IEER 

more efficient than that New lighting technologies, such 
as optical fibers that combine sunlight and electrical light 
sources to maintain constant interior lighting, are in the 
process of being commercialized. Similar opportunities exist 
in other areas of electricity use. 

With a reasonable approach to efficiency and 
appropriate policies to coordinate the development of 
renewable enew sources and investments in energy 
storage technologies, a completely renewable electricv 
grid is not only technically feasible, it is the most desirable 
from an ecological and heaith standpoint.The overall cost of 
electricity sewices would remain about the same proportion 
of GDP as today. But there would be greater investment 
in efficiency relative to new generation than is typical at 
present. 

Figure 2 shows a schematic of a fully renewable 
electriciity grid. It is being republished here for convenience 
(it was also published in SDAVol. IS ,  No. I). 
....................................................................................................................... 
Figure 2 

I supplying a significant fraction 
of the requirements. Further, 

a terrorist attack on one or more critical points of the 
transmission infrastructure would also not disrupt the entire 
system. By virtue of greatly reducing the impact of such an 
attack. the electricity system would be much less likely to be 
attacked. 

Conclusion 
There are many who have claimed that nuclear power 

"should be on the table" because a reliable electricty grid 
will require it. But this assertion has not been accompanied 
by any rigorous analysis to show that new nuclear power 
plants are actually needed.This analysis shows that neither 
coal nor nuclear power is needed for a reliable and secure 
electricity system, though it will likelytake three to four 
decades to accomplish a complete transition to a renewable 
electricty system. Such a transition needs to be carefully 
camed out with due attention to efficiency, diversity of 
renewable supply, standby capacity, and storage, with the 
last being important at high leveis of penetration. The 
bottom-line is clear: coal and nuclear can and should be 
Dhased out from the electricity sector simuitaneously. $E 

Endnotes 
I. This article is based on Aqun MaWlijsni, Carbon-Free and Nuclear- 

Free:A Rwdmap for U.S. Energy hliq IEER Pres and FOR Press, 
2007, unless othelwire stated. especidiy the wind and solar energ/ 
sections in Chapter 3 and Chapter 5. References can be found 
there. 

2. Severai hundred megawatts of solar thermal p w e r  plants were 
buik in Califomia in the 1980s. 

3. David R Bakec"PG&E Embracer SolarThermd PowerTechnology" 
Son Fmncizca Chronicle. November 5.2007. on the web at w. 
r f g a t e . c o m l c g i - b i n l a ~ ~ l ~ , ~ ~ i ~ = l ~ ~ 0 0 7 /  I I lOS/BUBTTSKM2.DTL 

4. "AEP dedicates first U.S. use of stationq sodium sulfur battev,' 
September 23,2007. on the web at vnrrw.aep.com/newrrooml 
newsreleaser/defaultaspfd~~mmand=dirpl~~~l~~se&lD=956, 
viewed on December 2 2007. 

. 

Source: IEER 

SCIENCE FOR DEMOCRATIC A C T I O N  '1 1 VOL. 15. NO. 2 ,  JANUARY 2008 



. Yucca Mountain, Nevada: A Baa Repo&vy Choice 

Annual exposure. effective dose equivalent, 
milliremlyear 

Lifetime dose over 70 years, millirem 

Average lifetime fatal cancer risk [males and 
females). expressed as 1 fatality among XXX 
"Sed 

B Y  A R J U N  M A K H I J A N I ,  P h . D . '  

he nuclear industry has been quick to proclaim 
that a "nuclear renaissance" is occumng, or is at 
least in the ofing, though not a single new reactor T has been ordered at the time of this writing (mid- 

November 2007). 

will happen to all the spent fuel that will be generated by 
these new power plants. though the general assumption 
is that the govemment will take it away from reactor sites 
and do something with it - store it at i ts own sites (such 
as Savannah hver Site in South Carolina). reprocess it 
(a variety of sites have been proposed), or put it in the 
proposed deep geologic repository at Yucca Mountain, 
Nevada. 

Storage and reprocessing do not obviate the need for 
a repository; therefore the availability of Yucca Mountain 
(andlor some other yet-to-be-named repository) remains a 
consistent underlying theme of the much-vaunted "nuclear 
renaissance." 

Yet, Yucca Mountain is in deep trouble (so to speak) 
for very good reasons.Though I have written a rather 
large volume of words on the topic? it may serve as a 
useful reminder in the current context to summarize why 
Yucca Mountain is an unsound repository location. Indeed. 
in my opinion, it is the worst repository site that has 
been investigated in the United States. I will focus on the 
problems of Yucca Mountain in relation to some important 
criteria by which a sound repository program can be judged 

Repository standards and future 
radiation doses 

generations at the time of peak dose should be within the 
general limits that we set for protecting our own generation 
lfthey are expected to be much higher, then the repository 

The industry has been correspondingly slow to say what 

Maximum estimated radiation doses to future 

95* percentile 
value 

15 350 2,000 140 600 

1.050 24,500 140,000 9.800 42.000 

Median value First 10,000 Median after 95Ih percentile value 
years 10,000 years after 10,000 years 

1,656 71 12 177 41 

will not meet the test of inter-generational equity.Yucca 
Mountain fails this test miserably. 

Peak doses to the most exposed people are expected to 
be much higher than the current norms of I O  to 25 millirem 
per year incorporated in U.S. Environmental Protection 
Agency (EPA) radiation protection standards relating to 
nuclear facilities.Table I shows the various r i s k  associated 
with the proposed EPA standard and with the peak 
doses (median and 95'h percentile) estimated by the US. 
Department of Energy (DOE) in its 2002 Environmental 
Impact Statement 

The EPAs draft standard would limit radiation dose to 
I5  millirem per year for the fint 10,000 yeatx Beyond that, 
it would allow half the affected people to get more than 
350 millirem per year and half less.lhis is far in excess of 
present-day radiation protection norms for the general 
public.The average population fatal cancer risk (males and 
females combined) at 350 millirem per year over a lifetime 
is about I in 71, which is over 20 times the riskofa 15 
millirem per year limit and over a hundred times greater 
than EPAs general goal of limiting lifetime fatal cancer risk 
to I in 10,000. 

The draft EPA standard would allow five out of every 
hundred people to get radiation doses of 2,000 millirem 
per year or more. A t  this level, the lifetime fatal cancer risk 
for females (over a 70-year exposure period) would be obout 
I in IO. The corresponding cancer incidence risk would be I in 
5. These last numbers are not much diferent than the risk of 
shooting oneselfwhile pioying Russion roulette - except here 
the present generation would be forcing it on those far in the 
future who had no part in our decisions. 

The Department of Energy (DOE) made its own 
estimates in its Final Environmental Impact Statement 
on Yucca Mountain. The DOE estimated that the 95" 

1.394 Lifetime fatal cancer risk for females, expressed as 
1 fatality among XXX exposed 

....... ............................................... .................................................................................... ..... 
Table 1: Projected radiation doses and cancer risks --Yucca Mountain 
Usine draft EPA standard and DOE estimated peak dose estimates 

60 10 149 35 

I 

Dfafl  EPA standard I DOE peak dose estimates (see note 
I I I I 



Y U C C A  MOUNTAIN FROM PAGE 12 

percentile ofthe peak dose would be about 600 millirem 
(see Figure I). The lifetime fatal cancer risk to females from 
this dose would be about I in 35 (rounded). The "95" 
percentile" part of this means that five percent of women 
exposed to Yucca Mountain pollution at that time would 
be at greater risk than I in 35, while 95 percent would be 
at lower risk Cancer incidence risk would be about double 
this value or about I in 17 (rounded). 

EPA draft standard vs. DOE peak dose estimate 

The U.S. Environmental Protection Agency is responsible 
for setting a limit for how much radiation the public can 
be exposed to by the proposed nuclear waste repository 
at Yucca Mountain. The EPA's dnft standard would limit 
ndiation dose to I5  millirem per year for the first IO.000 
years. Beyond that, it would allow half the affected people 
to get more than 350 millirem per year and half less. A 
final standard has not been issued as ofthis writing (late 
November 2007). 

In a federally-mandated environmental impact statement 
the US. Department of Energy made projections for future 
radiation doses from the Yucca Mountain repository. 
The DOE estimated that median peak dose would be 
approximately I40 millirem per year and would occur 
roughly 400,ooO to 500.000 years after repostory closure. 

Figure 1. Mean and 95th-percentile doses from Yucca 
Mountain spent fuel disposal estimated by the DOE 

nom .arm a" fmrm tm0.m 

-I. - 1-1 
@ure i token f" page 5-26 ofvolume I ofthe Find Envimnmental lmpaa 
Statement for (i Geologic Repository for the DizposoI of Spent Nudeor Fuel 
and Hi&Level R a d i m e  Waste ot Yucca Mountoin, Nye Couny, Nevada, 
Febwary 2002. On the Web (it h U p : i l ~ . e h . d ~ e . ~ l ~ ~ p a / e i s l e l s 0 2 5 0 1  
eis025Oindex.h". 

Characteristics of the Yucca Mountain 
geologic setting 

A minimum requirement ofthe geologic setting should 
be that, when the containers fail and begin to leak (and it 
is a question of when not i9, the geology of the repository 
should be conducive to retarding the movement of the 
radioaaive materials and to preventing most of them from 
reaching groundwater or surface water. Materials produced 
by the DOE for the Nuclear Waste Technical Review Board 

show that the Yucca Mountain rock is praaically useless 
in holding back radioactive materials. Almost the entire 
funaioning ofthe repository depends on the engineered 
bamen. mainly the metal containers. Unless they function 
as predicted by the DOE, Yucca Mountain will not meet 
the draft EPA standard even for'the first ten thousand 
years. And since these containers will eventually rust, all 
calculations show that the peak dose will greatly exceed 
EPAs norms for radiation protection today.' 

Figure 2: DOE Estimates of Yucca Mountain Total System 
Performance ("Base Case") and Performance without 
the Waste Package ("Waste Package Neutralized") 

,E* f 
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Note on yaxir figures: "I€-? sipifies IO' whkh also con be wnnen 0.001. 
Similodfi IE+5= IO*'= 1oO.OOOond IE+O= 1 0 0 =  i 

The graph in Figure 2 was prepared in 1999 by the DOE 
forthe Nuclear Waste Technical Review Board (NWTRB), 
an advisory board created by Congress to oversee the 
Yucca Mountain ProjectThe Board had requested that 
the DOE evaluate each element in the geologic isolation 
system for its contribution to overall performance in 
meeting the then-assumed limit of 25 millirem per year for 
the first I0,ooO years of repository operation. (No dose 
limit was proposed beyond that time. Later, a federal court 
invalidated the standard first proposed by EPA mainly 
because it too did not look beyond 10,000 years. 

The DOE graph, supplied to the NWTRB as part of its 
request, shows that if the entire system were in place and 
performed as modeled, the dose limit of 25 millirem would 
be met rather easily for the first 10,000 years, though it 
would eventually be exceeded by a considerable margin 
at 100,ooO-plus years after repository closure. However, it 
shows that if the "waste package," which consists primarily 
of a huge metal container made of a special nickel-based 
alloy called C-22. degrades quicWy (in hundreds of years or 
a few thousand years), the peak dose would rapidly increase 
to nearly 1,000 millirem well within 10,000 years, which is 
greatly in excess of any standard that has been proposed for 
that time period. 

The waste package 
As a result of the above, the reliability of the DOE 

estimate of the performance of the metal containers 
SEE YUCCA M O U N T A I N  ON PAGE 14. ENDNOTES PAGE I 5  
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becomes critical to the performance of the repository. If 
the containers do not perform as estimated in the DOE'S 
"base case" or close to h the repository will be a temble 
failure. As a result, a high confidence in the performance of 
these containers is essential. However, current knowledge 
does not admit such confidence. On contrary, basic as well 
as Yucca Mountain-specific considerations indicate that the 
waste package may degrade rather rapidly. 

DOE's silver-bullet container may turn 
out to be a dud. 

...................................................................................................................... 
The Yucca Mountain geologic environment is oxidizing; 

it also has some humidity.The waste will be hot for an 
extended period and it will heat the sumunding materials 
and rockThis combination of heat, humidity, and oxygen is 
a recipe for ~s t .The rate of rusting in such an environment 
is a matter of some debate.The containers could, under 
some circumstances, comde much faster than 10,000 
years. Indeed, in some circumstances the containers may 
comde in decades. Further, the metal alloy proposed for 
the containers is new -there is no long-term experience 
with its performance. As a result. there is a real possibility 
that DOE's silver-bullet container may tum out to be a dud. 
Since the repository location itself is not protective, a failure 
ofthe containers would lead to serious pollution of the 
groundwater and render it useless in an area where water is 
very scarce. 

Since there is a large and gmwing amount of spent 
fuel to be disposed of. jamming a large amount of it into 
Yucca Mountain is a temptation. However, this would 
result in high temperatures in the repository conducive to 
rapid comsion.4The DOE has so far refused to specify a 
repository design, though such a specification is an essential 
part of a minimally complete license application.The license 
application was due in 2002 and has not yet been filed.The 
DOE has stated that it will be filed in mid-2008. 

Reliance on a single element of a complex system as 
the only guarantee of performance is risky under the best 
of circumstances. For instance, commercial passenger 
aircraft that have two engines are required to be able to 
operate in emergencies on only one, even though there is 
vast experience with jet engine reliability and performance. 
Redundancy is even more essential in a system of an 
unprecedented nature whose performance is very dificuk 
to enimate under the best of circumstances due to the long 
times involved. 

containers fail, the rock should adsorb the radionuclides and 
prevent or greatly retard their migration into groundwater: 
By this criterion.Yucca Mountain is a neartotal failure, since 
the performance of all waste isolation components taken 
together but without the waste package does not amount 
even to the proverbial hill of beans.That is the central 
message of Figure 2.The waste could be put in almost any 
geologic location with equal or better performance, since 

Redundancy in repository design means that if the 

the performance oftheyucca Mountain host rock is next to 
nil.This is shown in Figures 3 and 4, also taken from the set 
produced by the DOE for the NWTRB. 

Figure 3 shows that if the rock, surrounding the waste 
disposal zone ("unsaturated transport barrier") were 
removed, but the waste package performed as estimated in 
the "base case,"there would be essentially no change in the 
performance of the system. In other words, the volcanic tuff 
atyucca Mountain is practically useless in holding back the 
radionuclides once the waste package fails. Figure 4 shows 
that the same is true ofthe saturated zone.That is, once the 
waste reaches the groundwater; there will be no mechanism 
that would significantly reduce dose. 

Figure 3 Unsaturated Yucca Mountain Transport Barrier 
Removed 
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Figure 4 Saturated Yucca Mountain Transport Barrier 
Removed 
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Water resources 
The performance ofthe repository in relation to 

groundwater matters more for Yucca Mountain because 
there are no surface water resources in that general region 
of Nevada. The onlywater source in the area is an aquifer 

C'  ? 

SEE YUCCA MOUNTAIN O N  PAGE I S .  ENDNOTES PAGE I 5  
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that is currently being used in Amargosa Valley. just 20 miles 
downstream from Yucca Mountain. 

The scarcity of water ensures two things. First. if the 
containers don't hold up, there will be little dilution and 
the water will become very polluted. Second. the lack 
of alternative water resources makes it likely that future 
residents may unknowingly use the polluted groundwater. 

This is not a new finding. About a quarter of a century 
ago, the DOE had commissioned the National Research 
Council of the National Academy of Sciences to prepare 
a report that was supposed to guide it in its search for 
a sound repository. That report published in 1983. four 
years before the 1987 legislation that restricted site 
characterization to Yucca Mountain, showed that radiation 
doses due to high-level radioactive waste disposal at Yucca 
Mountain could be very high, in large measure due to the 
scarcity of water? To the best of my knowledge, the DOE 
does not appear to have used this-report to substantially 
guide its repository program, though it paid for it. 

.J 

The evidence shows that Yucca Mountain 
is an unsound repository program that 

should not be pursued further. 

Conclusions 
The evidence shows that Yucca Mountain is an unsound 

0 repository program that should not be pursued further. If 
there were a reasonably protective radiation standard -one 
that protected future generations to the time of peak dose 
according to present-day EPA norms - Yucca Mountain 
could not be licensed. 

indicate that the Yucca Mountain program should be 
scrapped and replaced by a repository program based on 
sound science and public health protection criteria. It should 
be managed not by the DOE but by an institution that 
does not itself generate high-level waste or spent nuclear 
fuel. The same considerations also point to the need for 
Hardened On-Site Storage (HOSS) of spent fuel as an 
interim step." 

A "nuclear renaissance" based even implicitly on the 
availability of Yucca Mountain for spent fuel from new 
reactors is founded on wrong-headed thinking similarto 
that ofthe 1950s that assumed waste disposal would be a 
problem that could be managed relatively easily. Based on 
that kind of thinking, the DOE, in the early 19805, entered 
into contracts with nuclear utilities to begin take possession 
of spent fuel from them and start disposing it of in a deep 
geologic repository by January 3 I ,  1998. That deadline has 
long since passed and the DOE has not even applied for a 
license. 

The opening of Yucca Mountain, if it ever happens, 
appears more remote than ever for a host of reasons. 
Because the first repository characterization has been a 
costly failure so far by every reasonable measure of contract 
performance. assuming that the govemment would take 

Security health, safety, and environmental considerations 

0 
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responsibility for nuclear waste from new reactors decades 
from now may well add folly to the error of having created 
'so much waste in the first place. Why then are so many 
so eager to pursue nuclear power, with its concomitant 
embrace of nuclear waste, when we don't need the 
headaches of nuclear to completely eliminate fossil fuel use 
from the U S .  economy?' :+ 
Endnotes 

I. &wd on"Commentr of DcAqun Makhijmi onyucca Moumin 
and the draft EPA standard submitted forthe recod ofthe 
Senate Environment and Public Works Committee hearing on 
the'hmination of the Licensing Process for the Yucca Mountain 
Repository'," October 3 I, 2007, and on IEER comments on the 
EPA draft standard foryucca Mountain, November 2005. on the 
Web respedively at w,iee~arg/commenWwaste/yucca07 I03 I. 
htm and w . i e e c o r g / c o m m e n ~ w ~ ~ ~ ~ ~ ~ ~ ~ = p d f  

2. See IEEKr web rite, specificdly w.ieecarg/webindex 
html#waste. 

3. Far mstance,the maximum routine ewosure to the public f" 
a single nuclear fuel cycle facility from all pathways. including air; 
water. and food. is limited to 25 millirem per year to any organ 
(except 75 millirem to the thymid) orto the h o l e  body. (40 CFR 
I9O.lO(a)) 

4. Paul P Gai8"Rush to Judgment atyucca Mountain,"Scieence for 
DemocmticActron.VoI. 12, No. 3,June 2004, on the Web at w. 
teecorg/sdafiler/ 12-3.pdf 

5. Warte Isolation Systems Panel, b a r d  on Radioactive WaRe 
Management, National Resemh C0uncil.A Study ofthe lsolatlon 
System for GeoIo@c Disposal ofRadiomive Waste. Washington, DC 
National Academy Press. 1983. 

6. See vnvvvieecor~~~mmenWwasteiyuccMn.htm1 for a discussion 
of HOSS. 

7. For a roadmap to a nuclear-free renewable energy economy. see 
Ajun Makhijani, Corban-Free ond N~Ieear-Fm:A Roodmop for LIS. 
Energy bl iq,  IEER Press and RDR Books, 2007. On the Web at 
w.~eero@&onfree/. 
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State of Florida 

25 \: CAPITAL CIRCLE OFFICE CENTER 0 2540 SHUMARO OAKBOULEVARD 
TALLAHASSEE, FLORIDA 32399-0850 

-M-E-M-0-R- A-N-D-U-M- 

DATE: February 25,2008 

TO: 

IF'ROM: 

RE: 

Ann Cole, Commission Clerk - PSC, Office of Commission Clerk 

Stephen C. Larson, Executive Secretary to Commissioner Argenziano 

Docket No. 070650-E1 FPL Turkey Point 6+7 

Please place the attached correspondence from Bany Parsons in the correspondence side of the 
above referenced docket. Please note that this may be a duplicate of Exhibit #92. If you have 
any questions, please do not hesitate to contact me. 
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6. P- lo/] I\/W Bobwhite Terrance. Madison, Florida 32340 PHONE: (850) 973 - 3351 

re. Docket No. 070650-E1 FPL Turkey Point 6 and 7 

Dear Commissioner : 

To make amends for my not having enough copies of the booklet, "Why a Future 
for the Nuclear Industry is Risky" booklet (Exhibit #92, I believe), I am 

' enclosing your own personal copy of it. 

I have written a summary of footnoted items and a few comments that I suspect 
may be more salient items for your purposes. But I strongly urge you to read 
the.whole booklet, if you haven't yet had a chance. 
an wasy read. 

Let me reiterate that most of the information in this booklet was taken from 
a series of speeches by Peter Bradford.(noted,on the front cover) with whom 
the publisher, the Southern Alliance for Clean Energy, toured a few years ago. 
All of the information, as you can see, is extensively documented. 

Mr. 
the former chair of two state PSCs but also a former commissioner with the 
U . S .  Nuclear Regulatory Commission. You might find it informative to compare 
his take on many of the nuclear power issues with that of another ex-NRC 
commissioner, FPL witness, Dr. Diaz. 

Ahead of this one-page summary and booklet, please find my OPEN LETTER to 
YOU, to the Florida PSC. I wanted to share with you and with others a few of 

impressions of the recent hearing. 

It is well written and 

Bradford, as you'll recall --and can see on the front cover-- is not only 

Thank you for your hard (and incredibly tedious ! ),hard work for the people 
of Florida. 

Open Letter to PSC 
booklet & one page summary 
bonus: January, 2008 publication of Science for Democratic Action, 

Enc. 

by Arjun Nakhijani, Ph.D. 

Sincerely, 

PLEASE RECYCLE 



I 

Open Letter to the Florida Public Service Commission and the People of Florida, from Barry G. Parsons, Madison 

-This is a personal opinion from this member of the public regarding the recent PSC hearing on the application (Docket 
No. 070650-El) of Florida Power and Light Co. for needs determination for two new nuclear power plants (Turkey Point 6 
& 7) in Dade County, held January 30 -February 1, the first two days of which I attended. 

I .  Thin Assumptions. 

Here are just a few of the more troubling examples of assumptions and speculation, copiously and prejudicially 
number-crunched by FPL and only minimally challenged. 

1. That this most expensive of all energy choices ($12 to 24 billion) is somehow “cost effective.” 
2. That the increased use of lower quality uranium due to the disappearing stocks of high-grade uranium ore 

won’t be a problem because it can be enriched - only not in the USA (fear of public reaction?). Rather, it will 
be shipped to Britain or France for enrichment, across the Atlantic Ocean and back. And that somehow this 
won’t raise costs significantly. Or increase the probability of being hit by natural disasters or a terrorist 
attack. 

3. That the intractable and ominous problem of handling and containment of long-term hazardous nuclear 
waste --which may, again, be shipped across the Atlantic, this time for reprocessing in France-will 
somehow by solved (it hasn’t for the last half century). And that this somehow won’t eventually drive the 
cost of nuclear power even higher. 

4. That the problem-plagued history of nuclear energy, including “permissible” low level radiation emissions, 
isn’t anything to worry about. This ignores the heightened rates of leukemia associated with such routine 
emissions right now, as recorded in France and Germany. We are to presume that this won’t happen here, 
driving up medical costs from the resulting excess cancer morbidity. 

5. That the failure of the first nuclear era in America was mostly political. I lived through that period. I 
observed that the politics came mostly from the powerful combination of government and industry, in favor 
of nuclear power. In fact, that’s the main reason the early build-out moved too fast, compromising safety 
such that events like Three Mile Island were more likely. 

6. And specific to Florida, that the dramatic slowdown of growth (87% in the last two years) is just part of an 
economic cycle. How do they know that those with other explanations, like climate change and the long- 
running environmental destruction in this state, are wrong? 

7. That the deepening back-to-back droughts in Florida are also “cyclical” and will soon reverse. This 
assumption is as much a hope, a prayer, on the part of FPL as it is fact. Because if global warming renders 
drought permanent and progressive, it would constrict the crucial ability to use water to cool dangerously 
radioactive material. This implication goes beyond cost to the sheer existence of the nuclear industry. 

These concerns contribute to the disinclination of investors to go nuclear. Latest examples: the state of Utah’s recent 
canceling of a new nuclear plant proposal; and Germany’s decision to decommission two (and possibly more) of their 
functioning nuclear plants and not plan any new ones. Italy, too, is ceasing construction of new nuclear plants. 

As 1 have said before and will say again a t  every opportunity: How does it make sense to subsidize and promote the one 
energy choice that is the MOST polluting, the MOST hazardous and the MOST expensive? Especially when other 
countries are proving that solar and wind can and do provide reliable electric power without all these negatives? 



(open letter, FPL nuclear, Parsons) 

-11. The ArroRance of the "in advance" mentality. 

The proof of the frailty behind the techno-bravado of FPL and i ts associated promoters of nuclear power lies in the 
unusual l ist of special favors that this industry, so well represented by FPL, want in advance of the completion of the 
permitting process. 

This industry is not only unapologetically holding out its hand for taxpayer supported subsides, loan and insurance 
guarantees, tax breaks and the limiting of liability in cases of catastrophic radioactivity releases. It is also, in the case of 
FPL, making the following incredible demands of the state of Florida. 

1. That FPL be allowed to bill ratepayers in advance for the costs of nuclear power plant construction. Have we 
forgotten the still fresh lessons of the TKO and OUC coal gasification plant projects? 

2. That they get from the PSC, in advance, a statement of "explicit and unwavering support" over the next ten 
(!), in the words of FPL head, Armando Olivera. 

3. That they get from the PSC ("Issue# 9 )  an acknowledgement, a judgement, of the "prudence" of FPL 
shelling out $16 million of ratepayer money to buy a place in line with the Japanese steel works that builds 
the huge nuclear plant vessels. In advance, of course. 

4. That they want all of the above before even settling on the final design, which may not come until as late as 
the end of this year. 

Taken together, these actions would constitute a premature PSC approval that FPL will surely use to i ts  political 
advantage in approaching other regulatory entities and the court of public opinion. These machinations are striking in 
their hubris, and amount to a set-up, a gaming of the needs determination process. My impression is that FPL is 
attempting to back the PSC into a corner from which it will be uncomfortable in the future, given the investment that 
will have been made, in denying FPL any subsequent favors it requests, as cost overruns mount. And if successful, surely 
others, like Progress Energy, may follow suit. 

The checks and balances, therefore, of the proposed PSC "annual reviews" of FPL's nuclear construction progress --or 
lack thereof- would become markedly compromised if not moot. 



(open letter, FPL nuclear, Parsons) P. 3 

,HI. A Summary Perspective. 

I believe PSC Commissioner Edgar was justified in her lengthy expression of frustration (January 30) with these demands, 
specifically “Issue # 9 (item II. 3., above) regarding advance approval for FPL expenditures related to this as yet 
unpermitted project. I shared her frustration with all of that, including the confusing legalese so pathetically put forth 
by FPL in response. 

Similarly, I believe that Commissioner Argenziano‘s concerns held traction on the issues of: 

1. The large water use by nuclear power plants, so critical for cooling, in this era of declining water body 
depths and minimum flow levels across the state. 

2 .  The fact  of Germany decommissioning two of their existing nuclear plants, and maybe more. The 
explanation given by the FPL witness, Dr. Diaz, that the original decision by the German government to shut 
down a11.16 of i ts  nuclear plants (1/4 of the nation’s electrical power) was made merely for purposes of 
political accommodation, is preposterous on the face of it. 

Regarding the conduct of the PSC hearing, I admit to concern, as a member of the public, about the unlevel playing field 
wherein an intervenor unable to afford an attorney was pummeled by a veritable football team of lawyers for FPL. It 
seems to me that the process should provide for a sort of “public defendet“ for such intervenors, arranging for the 
services of counsel for the public rather than lawyers that, in this case, represented other utility companies and the 
legislature and appeared to be just along for the ride. 

That said ---and despite other moments that appeared to be biased in favor of FPL and my own confusion over possibly 
non-uniform guaranteed rates of return for coal and nuclear energy compared to solar and other clean renewables- it 
is my overall sense that the Public Service Commission process, via this hearing, still demonstrated its value to the 
people of Florida. For in my opinion, it revealed to those with some knowledge of the subject and who paid attention 
that nuclear power is not only NOT ready for a “renaissance” but is inappropriate by i ts  very nature to continue to be 
taken seriously as a rational energy choice for Florida. 

The bottom line is  that no matter how hard the nuclear industry strains to explain away their history and convince us 
that this time things will be different, and even given the improvements in nuclear technology, things really haven’t 
changed much. As a Florida citizen and taxpayer, I know that we will have to pony up some serious tax and ratepayer 
dollars to implement whatever energy options the state decides on. I am one citizen who is ready to pay those taxes 
and fees IF t fest and cleanest renewable energies are chosen. p 
1011 NW Bobwhite Terrace, Madison, FL 32340 850 973-3351 barryandjudy@hotmail.com 

CC. Governor’s office 

various environmental groups 

abstracts to select media outlets 



Footnote summary, Exhibit# 92: “Whv a Future for the Nuclear Industrv is Riskv” 

First, the following series of references t o  STANDARD & POORS studies, and my comments. 

1 Page 2, footnote 3; p.3, f. 9; p. 3, f. 15; and p. 4, f. 16. 

The upshot from S&P is that federal assistance programs for the nuclear industry (the 2005 EPACT legislation is 
the example) do not really help nuclear’s credit worthiness (new construction or  expansion); that any given 
nuclear power plant may never actually begin operation; that as recently as 01/06, S&P believes “cost 
overruns are highly probable;” and that S&P apparently finds disturbing that “a regulatory process cannot 

provide recovery for underfunding.” 

Unless, of course, the nuclear industry can convince regulators t o  find ways t o  cover that, too, along with all 
the other special treatment requested. 

Other major reports or studies. 

Page 2, footnote 2. The UNIVERSITY OF CHICAGO’S study for the DOE, 08/ 04, finding that the cost of 

recent new nuclear plants in Japan - a nation for which FPL witnesses expressed admiration for their nuclear 

programs-were much higher than anticipated. 

p. 3, f. 8. A RAND CORP study that billion dollar “mega-projects” go way over first cost estimates and 
that “only one in three meets i ts  profit goals.” Florida’s mega-examples: the TECO and OUC IGCC coal plants. 

p. 3, f. 10. The DOE‘S annual Energy Outlook for 2005, stating their skepticism about new nuclear 
plants being economical. 

p. 3, f. 11. The MIT study that finds the real levelized cost of electricity from nuclear reactors would be 

“more expensive than from pulverized coal or natural gas.” Wasn’t cost involved with the Glades decision? 

Finally, p. 8, f. 41. MlT’s report on the 2002 sale of a majority interest in the Seabrook nuclear power 
plant. It led MIT to say that “the market value o f  a fullv licensed and ooerational nuclear Dower plant with a 
good Derformance record is  less than half of the most optimistic cost estimates for .. a new nuclear..plant.” 

And accordingly, that “the market value of nuclear plants is far below their replacement costs..” 

This booklet concludes that the last 50 years of subsidies to  the nuclear industry ( $145 billion ) amounted t o  
more than all other energvsectors combined. What does this say about FPL’s contention that their huge 
investments in nuclear energy will not drain funding from their truly renewable energy projects? Maybe it’s 

because their solar projects in  Florida are so small, relative t o  the M W  need, that it wouldn’t make much 
difference. 

The conclusion also notes on page 8 that the growth in wind, solar and micropower in 2006 outperformed 
existing nuclear power, and was “mostly financed by private risk capitol.” No bribing with loan guarantees or 
liability protection there. 
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Sponsored by a coalition of environmental, health, social 

investment and public interest organizations concerned 
about the impacts of nuclear power inc1u.din.g: 

Friends of the Earth, 

Interfaith Center on Corporate Responsibility 

North Carolina Waste Awareness and 
Reduction Network (NC WA 

uclear Information and esource Service (NIRS), 

Public Citizen, 

Southern Alliance for Clean Energy (SACE), and 

1J.S. I’ublic Interest Research Group (PTRG). 

For more information contact 

LESLIE H. LOWE 
Interfaith Center on Corporate Responsibility 
tel: 212-870-2623 I fax: 212-870-2023 
llowe@iccr.org or visit www.iccr.org 

SARABARCZAK 
Southern Alliance for Clean Energy 
tel: 912201-0354 
sara@cleanenergy.org or visit www.cleanenergy.org 
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INTRODUCTION 
alk of a "nuclear renaissance" abounds. The accidents at T Chernobyl and Three Mile Island are receding in public 

memory. Promises of improved safety and performance are 
coupled with billions of dollars of subsidies. However, the 
claims that nuclear power is a necessary energy source for 
displacing greenhouse gases hasn't convinced investors that 
new nudear power plants will be safe and profitable investments. 

New nuclear power plants will not be cost competitive 
with other electricity generating alternatives. Wind power 
and other renewable technologies, combined with energy 
efficiency, conservation and cogeneration can be much more 

cost effective and can be deployed much sooner than new 
nuclear power plants. Building expensive new nuclear plants 
will divert private and public investment from the cheaper 
and readily available renewable and energy efficiency options 
needed to protect our climate. 

In competitive markets, new nuclear power plants will be bad 
investments. At the same time, worldwide private equity and 
venture capital investments in clean energy continue to grow. 
Worldwide investment in renewable energy capacity was 
almost $40 billion in 2005 and the renewable energy markets 
continue to grow robustly.' 

DESPITE THE SIGNIFICANT SUBSIDIES PROVIDED 
IN THE ENERGY POLICY ACT OF 2005 (EPACT 2005), 

INVESTMENTS IN NEW NUCLEAR PLANTS R E W N  VERY RISKY 
-. 

The estimated cost of $1,500-$2,000 per KW for new 
nuclear plants is unlikely to be achieved and has recently 
been revised upward for some companies. 

The prices of recently built nuclear power plants in Japan 
were much higher, rangi:g between $1,796 and $2,827 
per KW, in 2003 dollars?, 

The subsidies provided in EPACT 2005 are limited to a few 
plants and some require Congressional appropriations which 
are not guaranteed. Moreover, Standard &Poor's analysis of 
E ~ A C T  2005 has concluded [hat the bill has few implica- 
tions for the credit quality of nuclear developers and that the 
regulatory risk for new nuclear construction remains high, 
given the possibility that a plant for which construction 

has started may never actually commence operation&' 

None of the new nuclear power plant designs under 
consideration in the US. have actually been built. The 
industry's optimistic construction time and cost estimates 
are unproven and theoretical. 

Despite massive subsidies and R&D investments, there 
has not been an order for a new nuclear power plant in 
the U.S. for almost three decades4 

Even with the subsidies in EPACT 2005, the U.S. 
Department of Energy has moved its target for 
bringing a new nuclear unit online from 2010 to 2014.5 

1 "Renwables Giabai Status RepoR: 2006 Update," Renewabie Energy Policy Neworkfarlhe 2151 Century. 2006, a t  page5 2-5, available at h n p : / / w w w . i e n 2 l . n e t / g l ~ b ~ l ~ ~ t ~ ~ ~ ~ p ~ ~ d ~ ~ ~ i ~ ~ 6 / R E ~  
GSRL2006LUpdate.pdf. 0 "EconomicSutureofNuclesiPowe6"maUnivenDofChicago!ortheU.S. DOE.Augurt2004.atpage~2-14. 

(3) 'Energy Wiicy nct2005Jhas Umite6 Credit Implications: S&P: Nuciear Engineering lnternationai News, August 18.2005, availabie a1 hop://wwwneimaga~inemm/rtoRsrp?rc-Z030540&~~-~96 
_. _i 

9460 and "Long~Awaited Energy ActHas Marginal Credit1mpiicationsforU.S. Utiiify And Oii And GasCampanies,".S~~nda~ & Poo<s, &gusll, 2005. 
"Nuciear Power: Economics and Ciimate Protection Polentia1,"Amoiy twins, RoCky Mountain institute, September 11,2005, at page 9, available at hop://wwwni,oipJimages/other/E"~,gy/EO5~ 
0BNukePwEEcon.pdf. 
Statemenluf Samuei W. Bodman, Secretary of Energy, Beforethe Committeean Science, U S  House of Representatives. Cancemingthe Depanmentd Energj's W2007 Budget, Febiliav 15,2006. 
available at http:// iesouicescommiileehousegou/sciencli06/Sebi5/bodman.pdf. 
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A recent article in The Energy Journal, published by 
the International Association for Energy Economics, 
concluded that in current liberalized markets, investors 
have no incentives to back the construction of new nuclear 
power plants because of their capital intensity, “engineer- 
ing difficulties” and “regulatory creep.”6 

Nuclear construction cost estimates in the U.S. have been 
notoriously inaccurate. In fact, the estimated costs of 
some existing nuclear units were wrong by factors of TWO 

or more. The total estimated cost of 75 of today’s nuclear 
units was $45 billion (in 1990  dollar^).^ The actual cost 
turned out to be $145 billion (also in 1990 dollars). This 
$100 billion cost overrun was more than 200 percent 
above initial cost estimates. 

, 
1 

- New billion dollar mega-projects traditionally cost 
much more than their original estimates. A.i a result, 
a 1988 RAND Corporation study concluded that 
“the data on cost growth, schedule slippage and 
performance shortfalls of mega-projects are certainly 
sobering, but the most chilling statistic is that only 
about one in three of these projects is meeting its 
profit goals.’;$ 

- Standard & Poor‘s stated that “given that construction 
[of new nuclear plants] would entail using new designs 
and technology, cost overruns are highly probable.’? 

- The DOES Energy Information Administration 
has clearly and concisely stated that ”new [nuclear] 
plants are not expected to be economical.”@ 

- A 2003 study by the Massachusetts Institute ofTech- 
nology forecasted that the base case real lwelized cost 
(present value of building and running a plant for 
its lifespan) of electricity from new nuclear reac- 
tors wirh an estimated 85 percent capacity would be 
$.067 per kilowatt hour over a projected forty year 
operating life more expensive than from pulverized 
coal or natural ga& 

- A 2005 assessment by Synapse Energy Economics, 
Inc. showed that the lwelized cost of electricity from 
a new nuclear power plant would be $.068 per kilo- 
watt hour, which was significantly higher than obtain- 
ing the same amount of energy from a combination 

of wind and gas-fired capacity and energy efficiency 
measures.‘2 Additional studies have also concluded 
that overnight capital costs, lead construction times 
and interest rate premiums are likely to place the cost 
of electricity from any future nuclear power plants 
within the range of $.O6 to $.07 per kilowatt hour.13 

Nuclear utilities have acknowledged that there are 
significant economic risks associared with the operation of 
nuclear power plants. 

- Plant 0 & M  and capital expenditures could increase 
or the nuclear plant(s) could experience outages as 
a result of events at other operating nuclear power 
plants, new d e s  or regulations issued by the US. 
Nuclear Regulatory Commission (NRC), or as the 
result of deficiencies identified by the NRC.“ 

Restructuring of the electric utility industry brings 
additional uncertainty to the ownership of new nuclear 
power plants. Without captive customers from whom 
increased costs can be recovered, plant owners are exposed 
to the risks of higher 0 & M  expenses, higher decommis- 
sioning costs, and the lost revenues and higher costs of 
extended unit outages. 

- For example, Standard & Poor’s stated that 
“Decommissioning risk remains an important factor 
in determining credit quality of U.S. firms and weighs 
more in the analysis of competitive nuclear generators. 
?his is the case because, again, a regulatory process 
cannot provide recovery for underIim3ng.G 



WmL STREET HAS EXPRESSED SERIOUS CONCERNS ABOUT 
THE CREDITWORTHINESS OF COMPANIES 

THAT PURSUE NEW NUCLEAR PLANTS 

a Standard & Poor's Ratings S e "  found that "an electric 
utility with a nuclear exposure has weaker credit than one 
without and can expect to pay more on the margin for 
credit. Federal support of construction costs will do little 
to change that reality. Therefore, were a utility to embark 
on a new or expanded nuclear endeavor, Standard & 
Poor's would likely revisit its rating on the utility." '6, 

Standard & Poor's has also expressed concern that "from 
a credit perspective, [2005 Energy Policy Act] provisions 
may not be substantial enough to sustain credit quality 
and make [nuclear generation] a practical strategy."" 

The credit rating service Fitch reminds potential investors 
that "the overarching concern [regarding nuclear power 
generation] is the financial effect of an extended outage, 
forcing the generating company to buy potentially more 
expensive replacement power on the spot market to honor 
any existing supply commitments."'8 

NUCLEAR POWER PLANTS ARE STATED TERRORIST TARGETS: 
A SUCCESSFUL ATTACK COULD HALT NEW CONSTRUCTION 

EVEN AFTER SIGNIFICANT EXPENDITURE 

n testimony before the Select Committee on Intelligence I. in the . US. Senate in February 2005, FBI director Robert 
S. Mueller stated that, "Another area we consider vulnerable 
and target rich is the energy sector, particularly nuclear power 
plants. AI-Qa'ida planner Khalid Sheikh Mohammed had 
nuclear power plants as part of his target set and we have no 
reason to believe that AI-Qa'ida has rec~nsidered."'~ 

a In October 2001, the Federal Aviation Administration 
temporarily restricted all private aircraft from flying over 
86 nuclear facilities due to threats of terrorist attacks?' 

Over 53,000 metric tons of highly radioactive spent 
nuclear fuel is stored at commercial reactors in the U.S. 
Nearly 90% of this fuel is stored in cooling pools without 
adequate protection."According to a recent study by the 
National Academy of Sciences, a terrorist attack on a spent 
fuel pool could lead to the release of large quantities of 
radioactive materials to the environment.** Such an event 
could result in thousands of cancer deaths and economic 
damages in the range of hundreds of billions of dollars. 

In the event of a major radioactive release from a nuclear 
power plant, public opinion would likely react strongly 
against nuclear power (as occurred after the Chernobyl 
and fhree Mile Island accidents), resulting in the halting 
of construction of any new planned reactors. 

,.-. (Ej Ibid. 
17 !bid. 
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WEAKNESSES IN NUCLEAR REGULATORY COMMISSION (NRC) 
OVERSIGHT OFFER TROUBLESOME INDICATIONS THAT 

THE NRC IS PUTTING THE NUCLEAR INDUSTRY 
AHFAD OF SAFETYAND PUBLIC CONFIDENCE 

In recent years, the NRC appears to have retreated into a simi- 
lar pro-industry mindset that was described in the assessment of 
the March 1979 accident at the Three Mile Island nuclear power 
plant that was prepared by a Presidential Commission: "We find 
that the NRC is so preoccupied with the licensing of plants 
that it has not given primary consideration to overall safety issues. 

and the NRC staff allowed the Davis-Besse plant to operate with- 
out performing important inspections, and that this situation was 
driven in large part by a desire to lessen the financial impact that 
would result from an early shurdown.Z4 A loss of coolant accident 
at Davis-Besse might well have eliminated all discussion of a 
nuclear revival in the U.S. 

[...I With its present organization, staff andattitudes, the NRC is 
unable tn fulfill its resoonsibilitv for orovidinr an accentahle level NRC surveys have showed that almost half nf all NRC employea 

thought that their careers would suffer if they r a i s e d  safety concerns 
and nearly one-thiid of those who had raised safety cnncerns felt they 
had suffered harassment andlor intimidation as a result. 

I L  0 

of safety for nuclear power plants."z3 

For examble, shortcomings in the US. nuclear reeulatotv Drocess ., ,. 
were dearly implicated in the 2001 near-accident at the Davis- 
Besse plant in Ohio, ne N R ~  Inspector ~ ~ ~ ~ ~ a l ! ~  report on 
that incident found that there was a clear connection between cost 
considerations and NRC laxity in the fact that the licensee sought 

Streamlined licensing processes for construction and operating 
permits eviscerate public involvement as a check on laxity in the . licensing process. 

NUCLEAR POWERWILL NOT REDUCE U.S. DEPENDENCE 
ON ENERGY SUPPLIES FROM ABROAD 

The US.  is importing more oil each year - most of it from 
the worlds most unstable regions - increasing our coun- 
tly's economical and political vulnerability and making 
oil dependency among the largest threats to our economy 
and national security. 

Increasing reliance on nuclear power will not reduce our 
nation's dependency on foreign sources of oil - only about 
3% of the electricity produced in the U.S. is from petro- 
leum and almost none of that petroleum comes from the 
Middle 

Indeed, transportation is the sector that accounts for 
most of U.S. oil consumption - about two-thirds of the 
country's oil consumption is used by vehicles, which 
corresponds to roughly 13 millions barrels a day?* Thus, 
possible nuclear power development would not have any 
influence over these statistics. 

Nuclear power's only substantia contribution to oil 
&solacement in the U.S. comes in regions in which 
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PERMANENT STORAGE OF SPENT NUCLEAR FUEL 
REMAINS UNRESOLVED 

ne ofthe riskiest elements ofbuilding new nuclear plants 0 is that the long-term disposition of the waste is far from 
being resolved. The planned Yucca Mountain repository in 
Nevada is almost 20 years behind schedule and may never 
open. The projected opening date for this permanent spent 
fuel repository has been delayed countless times and, accord- 
ing to the Department of Energy, the current target date of 
2017 is a "best-achievable schedule."29 

A plan proposed by the Bush Administration, the Global 
Nuclear Energy Partnership (GNEP), that would allow 
the reprocessing of spent nuclear fuel, will face significant 
technical, legal, and political challenges and cannot be 
counted on as a realistic solution. Reprocessing results in 
large amounts ofwaste still needing disposal, and much of the 

Reprocessing would be a dangerous shift in U.S. global 
nonproliferation policy and would increase the likeli- 
hood that a terrorist could obtain fissile material to build 
a nuclear bomb. Moreover, DOE is trying to build 
momentum for the program before deliberations have 
been conducted by Congress to determine whether this 
path is in the best interests of U.S. national and energy 
security, as well as fiscally sound, even if it should eventu- 
ally prove technically feasible. 

m Reprocessing would increase the number of nuclear waste 
streams to be managed and secured and is the most pol- 
luting part of the nuclear fuel cycle. It would not alleviate 
the problem of used (spent) fuel storage on reactor sites or 
the need for a permanent waste repository? - - -  

technology essential to GNEP is unproven and undeveloped. 
Indeed, similar attempts to reprocess spent fuel in the past 
have been unsuccessful and the DOE does not have a lifecycle 
cost analysis for the program. 

U.S. taxpayers are still paying several billion dollars each 
year to clean up contamination from reprocessing pro- 
grams in the 1960s and 1970s for nuclear weapons at the 
Hanford Site (WA) and the Savannah River Site (SC), as 
well as the reprocessing of naval irradiated fuel at the Idaho 
National Laboratory (ID) and commercial reprocessing at 
West Valley (NY), which all make this new reprocessing 
push unlikely and illogical. 

Interim storage of wasre ar Idaho National Engineering 
81 Environmental Laboratory 
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WHAT ABOUT GLOBAL GLOBAL WARMING? 
BETTER SOLUTIONS EXIST 

Climate change is one of the most pressing threats of our 
time and it is imperative that we take swift and decisive 
action to avert its most severe impacts. However, building 
more nuclear power plants is not the answer. 

The claim that "we need all energy options" to face 
growing energy needs is disingenuous. O n  the contrary, 
we cannot afford all energy options. Further investment 
in nuclear power would squander the limited financial 
resources that are available to implement meaningful 
climate change mitigation policies. 

Nuclear power's role in mitigating climate change (and in 
reducing oil dependence) is constrained hecause its impact 
is limited to the electric sector. 

ind power and other renewables, such as solar and Wb ioenergy, coupled with energy efficiency, conservation 
and cogeneration are much more cost effective and can be 
deployed much faster. Building new nuclear power plants 
will divert private and public investment from the cheaper, 
readily available options needed to protect our climate. Each 
dollar invested in electric efficiency in the U.S. displaces nearly 
seven times as much carbon dioxide as a dollar invested in 
nuclear power, and nuclear power saves as little as half as 
much carbon per dollar as wind power and cogeneration?' 

Recent studies analyzing the potential of nuclear power 
to combat global warming have concluded that between 
1,000 and 2,000 new nuclear reactors would have to be 
built around the globe in the next decades to achieve a 
meaningful impact on CO, emissions?' These projec- 
tions point to a clearly infeasible schedule, as new reactors 
would have to come online every few weeks. 

A 2005 srudy by Synapse Energy Economics, Inc. showed 
that the U.S. can substantially reduce global warming 
pollution through efficiency improvements in power 
generation. In fact, the report concludes that modest 
investments in efficiency and renewable energy would 
reduce global warming pollutants from the electricity 
sector by 47% by 2025?3 

IMPACTS OF GLOBAL W m I N G  INCREASE 
RISKS OF OPERATING NUCLEAR POWER PLANTS 

Heat waves in the summer of 2006 forced U.S. and 
European utilities to shut down some reactors and reduce 
operations at others. Some companies in Europe also 
had to secure exemptions from regulations in order to 
discharge overheated water into the environment and 
othen were forced to buy electricity on the spot 

Rise in frequency and intensity of catastrophic weather 
events pose additional risks to nuclear plants' safety 
because reactors are particularly vulnerable to the effects 
of flooding, hurricanes, and tornados, as severe storms 
can disable the on and off-site power systems necessary to 
operate the plants' safety mechanisms. 



RENEWABLE ENERGY INVESTMENTS ARE BOOMING 
WHILE PRICES FOR CONSUMERS KEEP DROPPING 

Worldwide investment in renewable energy capacity was 
almost $40 billion in 2005. In the U.S., renewable power 
capacity expanded to 23 GW?5 

In the global marketplace, nuclear power is already losing 
to its faster, cheaper, less financially risky competitors that 
are NOT centralized power stations. 

In 2005, wind energy in the U.S. grew by almost 2,500 
MW of installed capacity - a 35% increase in just one 
year.36 Total wind-generating capacity in the United 
States now stands at  over 9,000 MW, enough to power 
more than 2.3 million average American homes.37 

Venture capital investment in US. based solar companies 
totaled more than $150 million in 2005 - double the 
investment from the previous year?' 

?he International Energy Agency predicts a cost reduction 
up to 25% for wind power and 50% for solar photovolta- 
ics from 2001 to 2020.4O 

- In 2005, micropower (low-carbon fossil-fueled 
cogeneration, 213 of it gas-fired, plus decentralized 
renewables) added 4 times as much output and 
8 times as much capacity as nuclear power. 

~ These alternatives have eclipsed nuclear power in 
both capacity (in 2002) and output (in 2006) . 

- In 2005, minopower provided 32% of the additional 
global electrical output and was mostly financed 
by private risk capitol. %us, investors focusing on 
actual market behavior must conclude that nuclear 
power is not preferred?' 

HOW THE EVOLUTION OF POWER SUPPLY MARKETS 
AFFECTS NUCLEAR POWER 

ming the fum of nudear power begins by understanding A the past. Nuclear power is a technology force fed into 
an unsophisticated power supply selection process at a pace 
too fast for the nuclear industry to assimilate the lessons of 
operating experience. Moreover, the evolution occurred 
in ways that concealed or understated the real costs and 
problems, assuring a series of unpleasant surprises, deepening 
public mistrust, and, ultimately, reform of the power supply 
selection processes under which nuclear power had momen- 
tarily thrived. 

A real nuclear revival will not exist until private capital is 
available to build plants, which will require market prices 
that assure competitive success and profitability. How- 
ever, even with their ability to compete on the basis of 
operating costs, the most recent sales of nuclear units have 
not been at prices that would support the building of a 
new plant& 

In short, nuclear power's asserted comeback rests not on a 
newfound competitiveness in power plant construction, 
but on an old formula: massive government subsidies 
and licensing shortcuts, and perhaps, guaranteed pur- 
chases with risks borne by customers. Climate change 
has replaced oil dependence as the bogeyman from which 
supposedly only nuclear power can save us. 

r2W6, milable a t w  mi org/s~Iepages/ptdlll phpnE0544 
rg/tenbase/papeis/2oOZI~n~~~ble pdf 
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CONCLUSION 
he genesis of nuclear power was the “Atoms for Peace T Program” which was intended to make the public 

more comfortable with the horrifying destruction of the 
nuclear bomb. Originally, the promise was that the 
technology would provide energy that would be “too cheap 
to meter.” However, in the last 50 years, nuclear energy 
subsidies have totaled close to $145 billion and amount to 
more taxpayer dollars for R&D than for all other energy 
sectors combined. In fact, nuclear power became the energy 
that is “roo expensive to matter.” 

A nuclear revival is financially risky. The likelihood of large 
numbers of new nuclear units being built on the basis of 
favorable economics i s  very unlikely. Nuclear power is not 
competitive today and for nuclear power to succeed it must 
achieve major cost cuts, avoid even one serious accident, resolve 
the nuclear waste storage and disposal issue in an enduring 
way, sever its links to proliferation of nuclear weapons, and 
get the benefit of its status as a lower carbon-emitting power 
source. However, even if all of these things occur over the 
next decade, success will not be guaranteed. Nuclear power 
may still be more expensive and offset much fewer green- 
house gas emissions than a portfolio of renewable and energy 
efficiency options. 

PHOTOGRAPHY 
Front Cover, Saturn x-ray dwice, Credrt: U S.  Department of Energy. 
Back Cover, Environmental workas at Eerdd, Credit: US. Deparrmcnt of Energy. 
P6, Interim storage of solid transuranic waste at Idaho National Engineering & Environmental Laboratory, Credit: US. Department of Energy. 
P9, Indi i  Pomt power plant, on the Hudson River, 24 miles north of New York City, Credic Elena Pousada. 
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Nuclear Power Costs: Hyh an2 Higher 
B Y  A R J U N  M A K H I J A N I .  P h . D  

fter the spectacular crash o f  the 1950s propaganda 
o f  nuclear power that would be "too cheap t o  
mete?' evidenced in dozens of cancelled nuclear 
power plants because they were too costly t o  

build 01- complete, there is a new push for nuclear power 
in the United States. Some advocates o f  a nuclear power 
"renaissance" are basing their appeals on the notion that 
nuclear power will be an inexpensive way to get new 
baseload capacity and t o  combat global warming. Othen 
believe that it may become economical if there is a high 
enough price on carbon dioxide emissions. 

Cost estimates of nuclear power 
The principal cost associated with commercial nuclear 

power is the capital cost of the plant. Operating costs 
consist of fuel, which is generally low enriched uranium; 
other operating and maintenance costs constitute a 
relatively small fraction of the total cost of nuclear power. 
The costs of spent fuel management and disposal as well as 
decommissioning costs would be in addition to these two 
items. 

Capital costs of nuclear power consist mainly o f two 
components: - The "overnight cost'' of the power plant ~ this is the cost 

that would be incurred if the plant could be built at once - Additional costs incurred during construction, notably 
interest costs. 

r .  

kilowatt (kw), while a 2004 University of Chicago study 
estimated it at $1.500 per kW.' Current US estimates and 
actual experience in Westem Europe with the European 
Pressurized Water Reactor are much higher. 

For instance, the CEO of Duke Energy, which wants t o  
build nuclear power plants, gave his estimate ofthe capital 
cost o f  $2,500 t o  $2,600 per kW? Using $2,500 per k W  
as the starting point, the ovemight capital cost contribution 
t o  electricity cost alone is over 4 cents per kilowatt-hour 
(kWh). Interest during construction would add I t o  2 cents 
per kWh (depending on borrowing rates, risk premium, 
and construction time). Fuel costs and other operating and 
maintenance costs are I .5 t o  2 cents.3 Adding 0. I cent per 
kWh for spent fuel disposal (the current federal charge) and 
a small charge for decommissioniny gives a total cost of 
about 7 cents to over 8 cents per kWh. 

These are costs based on industry figures and the 
assumptions of those who favor nuclear power. A more 
realistic consideration was made by a joint fact-finding 
committee, which included nuclear industty penonnel as 
well as those more skeptical of a renewed role ior  nuclear 
power, It was put together by the Keystone Center. Its 
cost investigation concluded that completed nuclear power 
plant caprtal costs, including interest during construction. 
would be in the range of $3,600 to $4,000 per kilowatt 
The resultant cost estimates are shown in Table I ,  on the 
following page, reproduced from Table 6 ofthe Keystone 
Center's reoort 

S E E  N U C L E A R  P O W E R  C O S T S  ON PAGE 2. ENDNOTES PAGE 4 The overnight cost of nuclear power is a matter 
of some debate. A 2003 MIT report, which advocates 
building nuclear power plants, estimated it at $2,000 per 

Solar Grove, San Diego, California. The parking lot of Kyocera's North American headquarters is a 25-panel,235-kilowatt solar 
electric generating system that also provides shade for 186 vehicles. (Copyright 2007 KyoceraSolar, Inc.All rights reselved.) 

T- 
A Reliable Renewable Electricity Grid 
Yucca Mountain: A Bad Repository Choice 
Way to Go, Dr. Egghead ..... ....................... 16 
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Table 1: Estimated nuclear electricity costs from new power plants in 
the United States 
Cost Category low Case High Case 

Capital Costs 

Fuel 

Fixed O&M 
Variable O&M 

4.6 6.2 

1.3 1.7 

1.9 2.7 

0.5 0.5 

Total (Levelized Cents/kWHl 8.3 11.1 

Source: Keystone Center 

Real world experience is proving to be even more problematic.The only 
nuclear power plant being constructed in the West that is well along in its 
construction is a European Pressurized Water Reactor (EPR) being built in 
Finland by AREVA, the French reactor vendor and reprocessing company. 
The cost ofthe reactor, which is rated at 1,600 megawatts. was originally 
estimated at 3 billion euros, but it has now escalated t o  4.5 billion euros. A t  
the present rate of exchange, this amounts t o  about $4,000 per kW, which 
is at  the high end of the capital cost estimate made by the Keystone Center 
report. Moreover, the reactor is not yet complete. So far, there has been a 
two year delay? 
. , . , . , . . .. . , . , .. .. .. , . , . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . , . .. . , . .. , . .. , . . . . . . . . . . .. . . . . .. . .. . . . . . . .. . . . . . . . . . . . . . .. .. .. .. .. . . .. . . .. 

Wall Street casts a skeptical eye on nuclear power 
plants and no company is ready to order one 

without federal loan guarantees. 
Notably, AREVA made a turnkey contract wrth Finland, agreeing to 

absorb all costs more than 3.2 billion euros! Since the company is about 85 
percent owned by the French govemment, French taxpayen will pick up 
most of the cost overrun. Evidently, the hidden hand of the nuclear power 
industry is to be found in the pocketbooks of taxpayen' o r  ratepayen, or 
both. 

Wall Street a n d  nukes 
No new nuclear power plants have been ordered in the United 

States since 1978. The last one that was actually completed and put into 
operation was ordered in October 1973. 

The risk, of nuclear power are such that Wall Street casts a skeptical 
eye on nuclear power plants and no company is ready to order one 
without federal loan guarantees.That is why despite all the talk of a "nuclear 
renaissance," no company in the United States has as yet ordered a nuclear 
power plant though some have applied for various kinds of licenses that 
will be necessary t o  build one.The nuclear industry is waiting with a large 
hat in hand for 100 percent loan guarantees from the federal govemment, 
which would lower interest costs. 

The Wall Street firm Moody's estimated in October 2007 that the "all. 
in" capital nuclear costs of new nuclear plants (including interest during 
construction and upgrades t o  existing sites with nuclear power plants 
needed for construction) were being underestimated and that they would 
likely be in the range of $5,000 t o  $6,000 per kW. Using the latter figure 
would increase the Keystone Center report's upper end estimate o f  nuclear 
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electricity from new plants to about I 4  cents per kWh 
(since the capital cost would increase from 6.2 cents pet 
kWh t o  about nine cents per kWh). 

Views from the industry 
Many in the industry, such as the Duke Energy CEO, 

understand that nuclear power is risky, which is why they 
are pressing for govemment loan guarantees. However, 
some would-be nuclear entrepreneurs are still promoting a 
tetro- 1950s fantasy o f  cheap nuclear power. 

For instance, the 2007 Integrated Resource Plan of the 
westem US. electricity producer PacifiCorp estimates that 
a new nuclear power plant can be built for $2,635 per kW. 
including interest during construction. Using a low effective 
rate for interest and retum on equity, the annual capita 
charges are estimated at only $2 10.97 per kW.7 A t  an 85 
percent capacity factor, this means that the capita cost of 
nuclear power would amount t o  only 2.8 cents per kWh in 
2006 dollars.This is lower than the MIT study, which was 
done in 2003 - and costs have escalated for nuclear as 
well as coal-fired and wind power plants since that time. 

PacifiCorp further estimates operating and maintenance 
costs o f  about 2.3 cents per kWh, for a total cost o f  
electricity of about 5. I cents per kWh. Given the trends in 
costs, this is far lower than any realistic estimate of nuclear 
electricity, such as that in the Keystone Center study or 
the actual costs being incurred in the Finnish EPR project. 
It would be interesting t o  know if PacifiCorp would stand 
behind its estimate and provide a tumkey project to, for 
instance, the State of Utah along the same lines that AREVA 
provided t o  Finland -that is, a fixed total installed cost, 
including all construction and interest costs! 

Itic., proposes to build the European Pressurized Water 
Reactor in Owyhee County in southwestem Idaho. In a 
ndio interview on July 30, 2007,* the following interchange 
took place between the host and the company's CEO, Don 
Gillispie: 

P 

As a more extreme example. Altemate Energy Holdings, 

lntewiewer And f s  a 3.5 billion dollar plant. 
Mr. Gillispie: Yeah.They're not cheap. New plants produce 
electricity power ver/ cheaply but they have high capital cost 
Normally the capita cost, as you may know, in any investment 
is not bome by the, it's really bome by the investors pretty 
much and the lenders, but essentially we can produce electric- 
ity between I and 2 cents a kilowatt-hour.There is nothing in 
the United States that can do that. The only thing that comes 
close to that is hydro. Ofcourse, we're dying on hydro. Hydro's 
down to six percent of our power source in the U.S. 

While part of Mr. Gillispie's statement is realistic -that 
expanding hydropower significantly is not a viable option 
--the rest of the exchange is misleading. First, fuel and 
non-fuel operating costs are very unlikely t o  be as low as 
one cent per kWh.The higher estimate of 2 cents would 
be more typical of current costs, into which the recent 
run-up in uranium prices has not been factored. Given high 

SCIENCE FOR DEMOCRATIC A C T I O N  

uranium prices and shortages of skilled labor, the operating 
and maintenance costs could well be higher.The Keystone 
Center report estimated them t o  be in the range of 3.7 
t o  4.9 cents per kWh. Even PacifiCorp estimated them at 
about 2.3 cents per kWh. 

Second, while investors and lenders normally provide 
the capital, they do not do this as a public selvice or charity. 
They do it t o  get a retum on investment. Given the risk 
of nuclear projects, Investors would normally demand a 
premium for investing in them.These costs are included in 
the electricity rates and must be paid by consumers - that 
is, the people and businesses in Idaho who would purchase 
the power and those outside the state who may choose t o  
buy it.These costs, including interest during construction, 
would be on the order of 4 t o  6 cents per kWh, and 
possibly more. 

Alternatives to nuclear 
Besides all this, there is the real risk that nuclear power 

plants will be economically obsolete before they are built. 
Wind energy is already more economical than nuclear 
energy. Expansion of wind capacity is taking place rather 
rapidly. especially in some parts of the United States. 

A review of solar photovoltaic (Pv) costs in my book, 
Carbon-Free and Nuclear-Free, indicates that installed solar 
PV costs are likely t o  be $2,000 per peak kilowatt or less 
within the next decade.'OThe U.S. Department of Energy 
(DOE) expects solar energy to be competitive in a few 
years. It has stated that solar energy is "on track t o  reduce 
the cost of electricity produced by PV from current levels 
o f  $0. I8-$0.23 per kWh to $0.05-$0. I O  per kWh by 20 I5 
- a  price that is competitive in markets nationwide."" 

Given this prognosis. solar electricity costs may well be 
about equal t o  or less than the costs of nuclear electricity 
by 2015, which is the earliest possible date at which a new 
nuclear power plant could come on line in the United 
States. Further, intermediate-scale solar energy, such as that 
installed on large commercial rooftops and in large padung 
lots (see photo on page I). will not have transmission or 
distribution costs added to it, unlike nuclear electricity. 
If such installations supply entire neighborhoods, some 
distribution costs will be incurred, since investments to 
upgrade distribution systems will likely be needed.Typically, 
that cost might be I t o  2 cents per kWh. 

sector is in the 5 t o  I O  cents per kWh range and if that to 
the residential sector from intermediate station installations 
is in the 7 t o  I 2  cents range, new nuclear power plants will 
become economically obsolete rather soon, possibly before 
the first example of the "nuclear renaissance" comes on 
line. 

Nuclear electricity is at least as risky today as it was in 
the 1970s when a wave of plants was ordered. resulting in 
dozens o f  cancelled plants and tens of billions of dollan in 
wasted money. Will consumerS and taxpayers have to bail 
out the nuclear industry again, incurring tens of billions of 
dollars in additional costs?They already have once in the 

lfthe delivered cost of solar electricrty t o  the commercial 

S E E  NUCLEAR P O W E R  COSTS O N  PAGE 4. ENDNOTES PAGE 4 
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f o m  of "stranded costs" in the I9905 when nuclear utilities 
were deregulated. 

This time the stakes are much higher than just money. 
W e  have precious little time to waste on pursuing false 
economic trails, particularly ones that create more nuclear 
waste and proliferation headaches than we already have. 
Those who say that nuclear power should "remain on 
the table" as an option should have the burden of proof 
since IEER has already shown that a reliable electncity 
system can be built without it and without fossil fuels (see 
accompanying article on page 9).12 
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I .  Massachusetts Institute ofiechnology The Future ofNucleear Power: 
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France's Nuclear Fix? 
B Y  A R J U N  M A K H I J A N I ,  P h . D . '  

r he nuclear establishment regularly points t o  France 
as the model nuclear energy state. Almost eighty 
percent of its electricity comes from nuclear power 
plants. It reprocesses its spent nuclear fuel t o  

recover the plutonium. which it makes into mixed oxide 
fuel - a mixture of plutonium dioxide and depleted uranium 
dioxide called MOX fuel.This supplies 30 percent of the 
fuel for 20 of its 58 reacton. 

This "recycling" is held up as the sollicon to nuclear 
waste problems - with the implication that France has 
solved them. All this is supposed t o  help solve the problem 
of reducing carbon dioxide emissions (and there is near 
general agreement that this IS a global imperative of 
considerable urgency). Finally, the French public is said t o  be 
more sensible in that they support clean nuclear energy as 
distinct from the skepticism ofthe US. public. 

Let us disentangle the fairy tales from the facts. First 
the facts from the side of the ledger that the nuclear 
establishment loves: 

1 .  France does ge? nearly 80 percent of its electricity from 
nuclear power. 

2. it does reprocess most of its uranium spent fuel at the 
largest commercial reprocessing facility in the world, 
located on the Normandy Peninsula at La Hague. France 
has two reprocessing units there, one for reprocessing 
domestic spent fuel and the other for foreign spent 
fuel.The site also stores highly radioactive liquid waste 
arising from reprocessing and highly radioadive glass logs 
that resutt from mixing the high-level liquid waste with 
molten glass.The volume of these radioactive glass logs 
is about a third of the volume of the spent fuel that is  
reprocessed. 

r 

3. France imports all of its uranium requirements. 

4. MOX fuel generates less than ten percent of France's 

Now for some ofthe inconvenient realities. 

nuclear electricity. 

Pollution from reprocessing 
Like every other country that has nuclear power plants, 

France has a large and complex nuclear waste problem that 
it is nowhere close t o  solving. Reprocessing and vitrification 
do reduce ?he volume of high-level radioactive waste, but 
they create other problematic waste streams. 

For instance, the La Hague plant uses a pipeline t o  
discharge hundreds of millions of liters o f  liquid radioactive 
waste into the English Channel each year, polluting the 
oceans all the way to the Arctic.This egregious pollution 
continues on the basis of a disingenuous renaming of liquid 
waste as "discharges." If the same waste were put into 55- 
gallon drums and dumped overboard from a ship, it would 
be illegal under the I970 London Dumping Convention. 
But somehow the "discharges" are pemitted.Twelve ofthe 
fifteen governmental parties t o  the Oslo-Paris agreement 
have asked France and Britain, which has two reprocessing 
plants in Northwestem England. t o  stop these discharges, t o  
no avail. It is a weak treaty - the abstaining parties, Britain 
and France, are no? required t o  comply. 

Further, reprocessing creates new streams of solid 
waste. For instance, there are significant volumes of 
waste contaminated with plutonium, called long-lived 
intermediate-level waste in France, much of which is like 
transuranic waste in the United States.This is designated for 
disposal in a deep geologic repository, along with the highly 
radioactive vitrified waste. French waste data do not allow 
easy comparison of reprocessing and non-reprocessing 
waste volumes for repository waste. But it should be noted 
that the volume of French long-lived intermediate waste 
to be disposed o f  in a repository is more than ten times 
greater than the volume of high-level waste? 

recovered as part of the reprocessing F/stem.Table I shows 
the approximate composition of fresh and spent fuel from a 
pressurized water reactor (the type used in France and also 
the most common one in the United States). 

Then there is the contaminated uranium that is 

. . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . .. . . . . . . . . . . .. . .. .. . . . . . . . . . . . . . . .. .. .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . .. . . 
Table 1: Approximate composition of pressurized water reactor fuel (rounded) 

Material Fresh Fuel Spent Fuel Comments 
(weight IweigM 
percent) percent) 

Uranium-235 

Uranium-238 

Each kilogram of enriched fuel creates about seven kilograms of depleted 
uranium in the course of enrichment ' 4 

96 94 
Mixture of various isotopes from Pu-238 to Pu-242. Can be used to  make nuclear 
weapons. Predetonation is more likely for bombs made with reactor-grade 
plutonium ttian with weapon-grade plutonium. 

Fission products contain the vast majorityof the radioactivity in the spent fuel 

Nute:Troce quonuties ofU-234 ood odivatioon products ore not shown. Reproduced fmm Ajuo Mokhgaoi, Cahon-Free and Nuclear-Free:A Roadmap for U S .  Energy 
Pdcy (lokamo Pork MD:iEER Press:Muskegon,Ml: RDR Book), 2007. On the web ill w. ieerorg icohoo~eeei  

0 

0 

1 

4 

Plutonium lplus smaller amounts of 
other transuranic radionuclides) 

Fission products 
P 
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Only about one percent of mass of spent fuel is 
plutonium.This is the part that is "recycled."This recycled 
part creates MOX spent fuel which has a degraded 
isotopic composition of plutonium that is more complex t o  
reprocess and more difficult to use in light water reactors. 
Eventually MOX spent fuel will likely be disposed of in a 
deep geological repository along with the vitrified waste 
and transuranic waste. 

Reprocessing and depleted uranium waste 

almost all of it uranium-238, which is not a fissile material. 
This uranium is contaminated with trices of fission 
products, plutonium, and other radioactive materials. In 
theory it can be re-enriched and used as a fuel, but since 
it is contaminated, i t  makes the problem of processing and 
enrichment of uranium more complex and costly. 

For statten, the equipment for uranium processing and 
enrichment gets contaminated with these materials, which 
are much more radioactive per unit mass than natural 
o r  low-enriched uranium. France conveniently sends this 
contaminated uranium to Russia,' which apparently does 
not mind contaminating i ts  enrichment plants. It should 
be noted that the U.S. compensation program for nuclear 
weapons worken exposed t o  radiation was triggered 
in large measure by the revelations that the Paducah 
enrichment plant in Kentucky had been contaminated with 
plutonium' and other transuranic radionuclides and that 
these materials may have contributed significantly to worker 
radiation exposure? 

Even ifthe contamination ofthe enrichment plants is 
accepted, the vast majority of the uranium, which is non- 
fissile uranium-238, would have to be disposed of as a 
waste. Proponents of nuclear power since the 1950s have 
dreamed that uranium-238 would be converted t o  fuel in 
"breeder reactors" which would use plutonium as a fuel, 
but make even more from uranium-238 -an energy system 
that was described as a "magical" energy source forthat 
reason by Alvin Weinberg. the first director of Oak Ridge 
National Laboratory. 

But despite $ IO0 billion of expenditures ( I996 dollan) 
worldwide, the combination of reprocessing and breeder 
reacton has never been commercialized." In fact breeder 
reacton have operated so erratically - some well, some 
poorly - that there is no realistic prospect o f  significant use 
of commercial breeders for decades. So far as reprocessing 
is concemed, France, which operates the most efficient of 
the worlds commercial reprocessing plants, spends about 
two cents more for every kilowatt-hour generated from 
MOX fuel, compared t o  uranium fuel. 

Reprocessed uranium would add to the vast amounts 
of depleted uranium that has been generated as a result of 
enriching uranium for reactor fuel. Like the United States. 
France has not solved either problem. In recent years, there 
have been calls for disposing of depleted uranium as a Class 
A low-level radioactive waste in shallow land burial, even 
though such disposal would create long-term radiation 
doses greatly in excess of present-day radiation protection 

Ninety-five percent of the mass of spent fuel is uranium, 
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standards.' Disposal of reprocessing-derived uranium would 
be even worse, because it has a greater radioactivity per 
unit mass. 

When radioactivky and biological impacts are taken into 
account, depleted and reprocessing-derived uranium would 
have t o  be disposed of in a deep geologic reposkory, as is 
transuranic waste.This would add to the burdens of waste 
disposal that have not yet been solved in any country. 

4 

Deep geologic repository 
Finally, France will still need a deep geologic repository 

for its high-level and transuranic waste. Its repository 
program has faced public opposition not much different 
from that in the Unked States. For instance, France, like the 
United States, had planned t o  characterize two different 
repository rocks, including one in granite. When the names 
ofthe possible granite sites were announced, the public 
uproar caused the second repository site to be abandoned 
in 20008, much as the U.S. granite sites were abandoned 
under pressure in 1986. An earlier attempt t o  charactetize 
a repository had t o  be abandoned in the face of militant 
opposition from fatmen who raised gourmet chickens 
("poulets de Bresse") in the region? 

repository, which continues t o  face significant technical and 
political issues. 

Accident and security risks 

traditions. As noted above, a part of the militant opposition 

who supply gourmet chickens designed t o  please particular 
Parisian palates.Yet, little attention has been given as t o  
what would happen ifthere were t o  be a severe accident 
releasing large amounts of radioactivity, ofthe same 
order of magnitude as Chernobyl. Such an accident is less 
probable in France. Its reacton are of a different design, for 
one thing.Yet. while the mechanisms would be different 
and the probability is likely lower, the occurrence of such 
an accident would irreparably harm the finest traditions of 
the country. When I debated a French proponent of nuclear 
power in Paris in the 1990s and pointed this out, much of 
the audience was shocked at this realization. 

Despite a larger use of plutonium fuel than any other 
country, France has a huge stock of surplus plutonium. 
As of 2005.8 I metric tons of plutonium were stockpiled 
at La Hague, o f  which about 5 I metric tons belonged t o  
France.'O France does not have much scope t o  expand t& 
plutonium fuel consumption, since only eight more reactors 
(for a total o f  28) are suitable for using MOX fuel up to 30 
percent in the reactor core.The plutonium is stored in tens 
ofthousands of cohtainen.There is a risk of terrorist attacks 
either on the plutonium stock or on the liquid high level 
waste tank. 

There are also proliferation r i s k ,  the most notable of 
which relates t o  Japan. France reprocesses Japanese spent 
fuel and has helped Japan t o  build and commission a large 
commercial reprocessing plant, Rokkasho-mura.I Japan 

Like the United States, France is characterizing just one 

France is rightly proud of its culinary and viticultural 

to a nuclear waste repository was motivated by farmen w 

4 
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has had ambitions t o  use MOX fuel in its reactors for 
many years, but t o  date has not yet used any due t o  a host 
of problems. Its breeder reactor program has also been 
plagued with diificulties, including a sodium fire at its Monju 
demonstration plant in 1995. 

plutonium separated in commercial reprocessing plants was 
most dramatically expressed when lchiro Ozawa, the leader 
oflapan's Labor Party, opined in 2002 that Japan could use 
its commercial nuclear assets to make thousands of nuclear 
weapons if China got too powerful and "inflated."i2 

continues t o  mount.There were about 250 metric tons o f  
surplus commercial separated plutonium around the world 
in 2005, with the British stock being even larger than the 
Ikench - at I07 metric tons. Britain continues to reprocess 
though it does not have even a single reactor that is using 
MOX fuel. One of its two reprocessing plants suffered a 
large intemal leak of highly radioactive material and has 
been closed for two years. 

The Keystone Center Joint Nuclear Fact-Finding (NJFQ. 
which included nuclear industry representatives, had some 
rather stark ca~ ions  about reprocessing risks and about 
the promotion o f  reprocessing by the Bush administration's 
Global Nuclear Energy Partnership (GNEP): 

While the NIFF agrees with several premises ofthe GNEP, the 
program is not a strategy for resolving either h e  radioactive waste 
probiem or the weapons proliferation problem. The NIFF group 
agrees with the following proliferation concems that GNEP at- 
tempt- to addiess: 

* All grades of plutonium, regardless ofthe source. could be 
used to make nuclear explosives and must be controlled. - Reprocessing poses a problem in non-weapons states 
Widespread use of mixed-oxide fuel by both weanon5 states 
and non-weapons states is similarly troublesome - Even in the weapons states. plutonium must be protected, 
and one should not increase stock, of plutonium in sep 
rated or easily separated forms such as mixed-oxide fuel. 

The NIFF pamopants beiieve that COtica! elements ofthe GNEP 
are unlikely to succeed because: - GNEP requires the deployment of commercial scale 

The temptation t o  weaponize stocks o f  surplus 

Overall, the security problem of surplus plutonium 

r 

reprocessing plants, and a large fraction ofthe U.5. and global 
commercial reactor fleets would have to be fast reactors. 

* To date, deployment of commercial reprocessing plants has 

- Fast reactors have proven to be uneconomical and less 

Although it is not its aim, the GNEP program could encourage 
the development of hot cells and reprocessing R&D centerz in 
non-weapons states. as well as the training of cadres of experts 
in plutonium chemistty and metallurgy. all of which pose a 
grave proliferation risk" 

proven uneconomical. 

reliable than conventional light-water reactors 

P French nuclear decision-making 
France made the decision t o  go massively for nuclear 

power in 1973, when the oil crisis pointed up the 
vulnerability of its electricity system. which used oil for 
nearly 40 percent of its generation. While nuclear powei 
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allowed France t o  essentially eliminate oil from its electricity 
sector (it has been around two percent in recent yean), 
there was not much open debate about the merits of heavy 
reliance on nuclear.The opposition t o  nuclear power was 
largely ovemdden with rhetoric of energy independence. 
But in fact France imports all of i t s  uranium ~ only the nine 
percent o r  so o f  its nuclear electricity that is derived from 
plutonium can reasonably be described as using domestic 
fuel. And it is as dependent as ever on oil imports because 
ofthe rising use in the transportation sector, 

nuclear expansion was made much easier by the fact that 
it had Just one electric utiliv, Electricite de France (Ed?, 
that was IO0 percent govemment-owned. Even today 
EdF is over 80 percent government-owned. Cogema. the 
reprocessing company, was also IO0 percent govemment- 
owned.Today it is part of the conglomerate AREVA, which 
is more than 80 percent French govemment-owned. 

Conclusions 
The French model of imposing added costs on i ts 

ratepayers and taxpayers. o f  polluting the oceans in the 
face of protests from neighboring govemments, and o f  
accumulating vast amounts of domestic and foreign surplus 
plutonium hardly seems like a model forthe United States 
or anyone else t o  follow. As noted in the accompanying 
articles. there is a reasonable, clear path t o  a renewable 
energy-based electricity sector that does not involve the 
headaches and risk; of nuclear power, which is, moreover, 
expensive.There is not a shortage of low to zero-CO, 
energy sources.There are two limitations that are much 
more critical: 
* The amount of time we have t o  address the problem of 

drastically reducing CO, emissions is small and shrinking. - The amount o f  money is limited, so kt should be applied 
where It will do the most good In the shortest period of 
time. 

Nuclear plants will take many years t o  build. As noted in 
the article on nuclear power plant costs (page I), there is 

a reasonable prospect that intermediate-scale solar power 
may make nuclear power economically obsolete in a decade 
or less, especially if public policies would be designed t o  
favor it in that period instead of nuclear power. 

France fixed the problem of its dependence on oil for 
electricity generation by going massively nuclear, but in 
doing so. i t  opened a whole other can o f  worms. Following 
in France's nuclear footsteps is not nearly as appetizing as 
the nuclear proponents have made it out t o  be. Even the 
French are having second thoughts. Less than 3 I percent 
ofthe French public favor nuclear energy as a response 
t o  today's energy crisis. 54 percent are now opposed 
t o  investing 3 billion euros in the construction of a new 
reactor, while 84 percent favor the development o f  
renewable energy," But the French are stuck and will be for 
some time, since they have dug a much deeper nuclear hole 
for themselves proportionally than the United States. ;f 

France's less than adequate public checks on the massive 
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A Reliable Renewable Electricity Grid in the 
United States 
B Y  A R I U N  M A K H l j A N I ,  P h  D , '  

P 

an an electricity grid consisting entirely o f  
renewable energy sources be made at least as 
reliable as the one we have today in the United 
States? A lack o f  a clear answer to this question has, 

until now, persuaded many thoughtful people that nuclear 
power should be "left on the table" as we phase out the 
use of fossil fuels, especially coal, t o  generate electricity due 
to climate change concerns. 

Today, coal is the fuel for about half o f  US. electricity 
consumption. Nuclear and natural gas fuel about 19 
percent each. Almost all the rest comes from hydropower, 
geothermal and wood waste. Wind and solar contribute less 
than one percent, almost all of it from the former. Electricity 
generation is overwhelmingly centralized. with about 98 
percent of it being generated in large power plants. 

There is no question that the resources exist for a 
.transition t o  a full renewable electricity sector. Just the land- 
based wind power resources ofthe top 20 states are about 
two-and-a-halftimes the entire US. electricity generation. 
They are roughly equivalent in thermodynamic terms t o  
all ofthe oil output of OPEC (Organization of Petroleum 
Exporting Countries) combined.There are additional 
wind energy resources offshore. Solar energy resources 
on just one percent ofthe land area of the United States, 
converted t o  electricity at 20 percent efficiency, are three 
times larger than wind. 

Until recently, economics has been a central problem 
with renewable energy compared t o  fossil fuels. But this 
does not take into account the costs of emitting CO,. which 
is creating severe disruption ofthe Earth's climate. And for 
well over a decade, wind-generated electricity has been as 
economical as nuclear, though not as economical as coal 
without any cost attached t o  CO, emissions. 

As noted in the accompanying article on nuclear power 
cost on page I, solar photovoltaic electricity CON are 
declining rapidly, while nuclear electncity cost estimates are 
i-ising. Intermediate-scale and large solar PV (photovoltaic) 
costs are about the same as the cost of electricity generated 
;at peak times using single-stage natural gas turbines. Solar 
PV costs are expected t o  decline t o  I O  cents per kWh or 
less in about a decade. 

Further, solar thermal power plants are now beginning 
to be deployed on a large-scale after a hiatus o f  about two 
decades? For instance, PG&E, a large Northem California 
uility has agreed t o  purchase 553 megawatts of power 
rrom a solar thermal power plant t o  be built in the desert 
areas of Southem Califomia. It plans t o  expand its solar 
thermal power purchases t o  1,000 M W  by 2020, under a 
state mandate? 

Intermittency 

energy is by definition a daytime source, and its availability 

,n 

The main issue with wind and solar is intermrttency. Solar 
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varies by season, the more so at northem latitudes. Wind 
energy is also intemittent; i t  can vary greatly from one 
hour to the next and from day t o  day, in addition t o  having 
seasonal patterns. But intermittency is not an obstacle 
t o  achieving a reliable renewable electricity sector if 
renewable8 are added to the grid in a planned manner, with 
due attention t o  geographic and other factors as well as t o  
standby capacity 

A t  present, about 0.7 percent of U.S. electricity supply 
comes from wind and solar energy, almost all o f  it from 
wind. Increasing wind energy t o  I O  percent o f  electricity 
generation or more while maintaining reliabiltty has been 
shown t o  be feasible in Europe, as for instance in Denmark, 
which gets about 20 percent of its electricity from wind. 
Increasing wind-generated electricity beyond a few percent 
requires additions to standby capacity in orderto maintain 
the reliability ofthe electricity system. 

Development of wind resources in a manner that takes 
advantage of the large areas over which the resource is 
available provides a great advantage in that it reduces the 
time during which aggregate generation from wind energy 
is low. Studies have found that the costs o f  wind energy 
integration into the grid can be kept modest or small up 
t o  fairly high levels of penetration if geographic diversity is 
taken systematically into account as one design factor in the 
utilization of the resource. 

For instance, a study commissioned by the Minnesota 
state legislature found that the ability t o  forecast available 
wind resources was considerably improved when the 
geographic diversity o f  the wind generation was increased. 
Dispersing wind turbines not only reduces the time during 
which no or low wind energy is available, it also improves 
the reliability o f  forecasting upon which reserve capacity 
requirements are based. One conclusion was that the 
reserve requirements for Minnesota's electricity system 
would increase from 8 percent with no wind generation 
t o  just over 7 percent with 28 percent of the generation 
coming from wind.This is a rather modest cost.There is 
ample reserve capacity in the US electricity system to meet 
such additional reserve requirements. 

A new study done at Stanford University came to the 
even stronger conclusions. It examined wind farms spread 
over a five state area ~ New Mexico, Colorado, Kansas, 
Oklahoma, and Texas: 

It was found that an avenge of 33% and a maximum of47% 
of yearly-averaged wind power from interconnected farms can 
be used as reliable, baseload electric power. Equally significant, 
interconnecting multiple wind farms to a common point, then 
connecting that point to a far-away city can allow the long- 
distance portion oftransmission capacity to be reduced, for 
example, by 20% with only a I .b% loss of energy. 

The fraction o f  reliable capacity can also be increased by 
coordinating additions t o  capacity with solar energy. Wind 
often blows at night, making it very advantageous t o  join 
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wind and solar development in a way that would reduce 
costs for the same reliability. 

Overall reliability planning 

development, planning at various levels ~ local, state, 
regional, and federal ~ is essential for maintaining reliability, 
not t o  speak of improving it. 

Wind and solar can and should be coordinated with 
hydropower and natural gas standby. A t  prices in excess 
of $6.50 per million Btu of natural gas, as at present, it is 
economical t o  use natural gas as a standby for wind power. 
As solar PV costs decline t o  the level of about I O  cents per 
kWh (that is by about 50 percent from the present level o f  
about 20 cents per kWh), natural gas standby can also be 
economically used for solar electricity. N o  additional natural 
gas capacity is needed, since a large surplus of natural gas 
capacity already exists in the country, Electric trility and 
independent generator natura gas capacity utilization was 
under I9  percent in 2006,This is because a huge amount of 
natural gas capacity was built in the 1990s and the first years 
of the present decade under the assumption that natura gas 
prices would remain low. But they have not.This economic 
etror provides a great oppotiunity t o  both minimize the use 
of natura gas and rapidly increasing the fraction o f  solar and 
wind energy in the electricity system and maintaining the 
overall reliability ofthe system.This conclusion needs to be 
translated into specifics for the development o f  renewable 
energy in each grid that is operated in the United States, 
and overall forthe three grid regions in the lower 48 states 
p the Eastem Interconnect, the Westem Interconnect, and 
the Texas grid known as ERCOT (Electric Reliability Council 
of Texas). 

With appropriate planning and policies regarding 
efficiency, resetve capacity requirements, coordination of 
solar and wind development t o  increase reliability, there 
should be no problem in increasing the proportion of 
renewables plus combined heat and power from about 
5 percent at present to about 40 percent by 2030 (not 
including hydropower). A faster transition is also possible, 
given the right coordination and policies. 

Beyond I S  to 20 years. significant storage capacity and 
some baseload capacity that operates on energy sources 
that are under the operator's control would be required t o  
fully replace coal and nuclear. It is possible that the need for 
such capacity could be minimized through building a "smart 
grid' so that certain appliances in homes and businesses 
operate when there is renewable electricity available. But 
whateverthe approach, reliability will require significant 
energy storage and baseload components. 

The first thing t o  note is that there are fifteen t o  
twenty yean t o  develop and deploy such technologies on 
a significant scale. Sources of baseload or quasi-baseload 
capacity include: 

Solid biomass, such as dried algae or high productivity 
aquatic plants 

Whatever approach is chosen for future electricity 

- Hot rock geothermal energy 
* Solar thermal power plants with 12-hour energy storage 

Combined heat and power, hydropower, and standby 
combined cycle plants operated using biogas would provide 
additional elements of reliability and flexibility, 

There are a number of e n e w  stora,qe technologies that 

W' 

. 
could be used, including: 
Compressed air storage in underground caverns 
Advanced stationary batteries 
Batteries in electric cam and/or plug-in hybrids that 
would be connected t o  the grid when the can are 
parked - a system known as "vehicle t o  grid" (V2G) 
technologfV2G can be combined with intermediate 
and small-scale solar PV development. Google has begun 
exploration of this concept in collaboration with PG&E. 

Compressed air statage has already been demonstrated. 
Stationary batteries suitable for storage, notably sodium 
sulfur batteries. have been developed.Tokyo Electric Power 
and American Electric Power inaugurated the first U.S. 
sodium sulfur battery demonstration project in Columbus, 
Ohio, in September 2007.'The batteries.have also been 
tested in Japan. 

If public policy puts a suitably strong emphasis on 
plug-in hybrids and electric can in the coming decade, 
there is every prospect that one or more electricity 
storage technologies will be commercialized as part of 
electric vehicle development. Electric cars or plug-in 
hybrids would make electricity storage even cheaper 
than stationary batteries, provided the batteries can be 

operation of the vehicle, over the typical vehicle life of 
about ten years Aitaimano, a Reno, Nevada, company 
has already made lithium ion batteries that meet this test. 
They are being installed into an all-electric pickup truck by 
Phoenix Motorcan, Inc. in 2007. Such batteries are still too 
expensive, partly due t o  the newness of the technology and 
partly due t o  the small scale o f  manufacture. 

A V2G system would be especially attractive as a form 
of electricity storage.Vehicles have a much larger installed 
powerthan the U.S. electricity system and, moreover, they 
are not in use over 90 percent ofthe time. A few percent 
ofthe vehicles plugged into the grid at any time and under 
the contml of the grid operator could supply the electricity 
storage and power needed to maintain a reliable electncity 
grid. 

Figure I shows one possible transition from the present 
fossil fuel and nuclear-dominated, centralized electricity 
sector to a distributed grid operating fully on renewable 
energy. Note that electricity demand remains about 
constant even as electric cars are introduced because 
homes and commercial buildings would be much more 
efficient. The inefficiency of present day buildings and the 
equipment in them is very great. Incandescent lamps. the 
most common kind, convert only about 3 percent of the 
electricity into visible light. Compact fluorescent lamps are 
three t o  four times as efficient. Light emitting diodes are 

charged or discharged more times than is needed for the d' 

W' 

SEE A RELIABLE RENEWABLE ELECTRICITY G R I D  ON PAGE I1  E N D N O T E S  PAGE I I 
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A RELIABLE RENEWABLE ELECTRICITY G R I D  
FROM PAGE I O  ........................................................................................................................................................................................... 
Figure 1 

Transition to Renewable Electricity 
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Source: IEER 

more efficient than that. New lighting technologies, such 
as optical fibers that combine sunlight and electrical light 
sources t o  maintain constant intenor lighting, are in the 
process of being commercialized. Similar opportunities exist 
in other areas o f  electricity use. 

With a reasonable approach t o  efficiency and 
appropriate policies t o  coordinate the development of 
renewable energy sources and investments in energy 
storage technologies, a completely renewable electricity 
grid is not only technically feasible, it is the most desirable 
from an ecological and health standpoint.The overall cost of 
electricity selvices would remain about the same proportion 
of GDP as today. But there would be greater investment 
in efficiency relative t o  new generation than is typical at 
present. 

electricity grid. It is being republished here for convenience 
(it was also published in SDAVol. 15, No. I). 

Figure 2 

Figure 2 shows a schematic o f  a fully renewable 

....................................................................................................................... 
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A distributed grid, such as 
that shown in Figure 2, would 
be at least as reliable and far 
more secure that the present 
centralized grid. For instance, if 
events similar t o  the ones that 
have led t o  major blackouts 
in the past (New Yolk 1965, 
Eastern United States 2003) 
were t o  occur, the whole 
system would not go down 
- local electricity sources and 
storage devices would still be 
supplying a significant fraction 
o f  the requirements. Further, 

a terrorist attack on one or more critical points ofthe 
transmission infrastructure would also not disrupt the entire 
system. By virtue of greatly reducing the impact of such an 
attack the electricity system would be much less likely t o  be 
attacked. 

Con c 1 us i o n 
There are many who have claimed that nuclear power 

"should be on the table" because a reliable electricity grid 
will require it. But this assertion has not been accompanied 
by any rigorous analysis t o  show that new nuclear power 
plants are actually needed.This analysis shows that neither 
coal nor nuclear power is needed for a reliable and secure 
electricity system, though it will likely take three t o  four 
decades t o  accomplish a complete transition t o  a renewable 
electricity system, Such a transition needs to be carefully 
carried om with due attention to efficiency. divenity of 
renewable supply, standby capacity, and storage, with the 
last being important at high levels of penetration. The 
bottom-line is clear: coal and nuclear can and should be 
phased out from the electricity sector simultaneously. 'cp 

Endnotes 
I. This article is bared on Aqun Makhijani. Carbon-Free ond Nuckeac 

Free:A Roodmap for US. Energy Poliry IEER Press and RDR Press, 
2007. unless otherwise stated, especially the wind and solar energy 
seeions tn Chapter 3 and Chapter 5. References can be found 
there. 

2, Several hundred megawattc of solar thermal power plants were 
buik in California in the 1980s. 

3. David R. Bakw"PG&E Embraces SalarThermai PowerTechnologfl 
Son Froniisco Chronicle, November 5,2007, on the web at w. 
sfgate comicgi~b~niarticle.ig~!f:/dai2007/ I I iOSiBUBlTSKM2,DTL. 

4. "AEP dedicates first U S .  use of stationary sodium sulfur battery'' 
Smtember 23,2007. on the web at w.aeo.iom/newsroomi 
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Yucca Mountain, Nevada: A Baa Repoditory Choke 

15 Annual exposure, effective dose equivalent, 
milliremlvear 

B Y  A R J U N  M A K H I J A N I ,  P h . D . '  

he nuclear industry has been quick to proclaim 
that a "nuclear renaissance" is occumng, or is at 
least in the offing, though not a single new reactor 
has been ordered at the time ofthis writing (mid- 

November 2007). 

will happen t o  all the spent fuel that will be generated by 
these new power plants, though the general assumption 
is that the govemment will take it away from reactor sites 
and do something with it - store it at its own sites (such 
as Savannah River Site in South Carolina), reprocess it 
(a variety of sites have been proposed), or put it in the 
proposed deep geologic repository at  Yucca Mountain. 
Nevada. 

Storage and reprocessing do not obviate the need for 
a repository: therefore the availability of Yucca Mountain 
(and/or some other yet-to-be-named repository) remains a 
consistent underlying theme o f  the much-vaunted "nuclear 
renaissance." 

Yet, Yucca Mountain is in deep trouble (so t o  speak) 
for very good reasons.Though I have written a rather 
large volume of words on the topic.' it may sewe as a 
useful reminder in the current context t o  summarize why 
Yucca Mountain is an unsound repository location. Indeed. 
in my opinion, it is the worst repository site that has 
been investigated in the United States. I will focus on the 
problems of Yucca Mountain in relation t o  some important 
criteria by which a sound repository program can be judged. 

Repository standards and future 
radiation doses 

generations at the time of peak dose should be within the 
general limits that we set for protecting our own generation. 
lfthey are expected t o  be much higher, then the repository 

The industry has been correspondingly slow to say what 

Maximum estimated radiation doses t o  future 

350 2,000 140 600 

will not meet the test of inter-generational equity.Yucca 
Mountain fails this test miserably. 

Peak doses t o  the most exposed people are expected t o  
be much higherthan the current norms o f  I O  t o  25 millirem 
per year incorporated in U.S. Environmental Protection 
Agency (EPA) radiation protection standards relating t o  
nuclear facilities.Table I shows the various r i s k  associated 
with the proposed EPA standard and with the peak 
doses (median and 95" percentile) estimated by the US 
Department of Energy (DOE) in its 2002 Environmental 
Impact Statement. 

The EPA's draft standard would.limit radiation dose t o  
I 5  millirem per year forthe fint IO.000 years Beyond that, 
it would allow halfthe affected people t o  get more than 
350 millirem per year and half less.This is far in excess of 
present-day radiation protection norms for the general 
public.The average population fabi cancer risk (males and 
females combined) at 350 millirem per year over a lifetime 
is about I in 7 I ,  which is over 20 times the risk of a I5 
millirem per year limit and over a hundred times greater 
than EPAs general goal of limiting lifetime fata cancer i sk  
t o  I in 10,000, 

The draft EPA standard would allow five out o f  every 
hundred people t o  get radiation doses of 2,000 millirem 
per year or more. At this level, the lifetime fotol concer risk 
for femoles (over o 70-yeor exposure period) would be about 
I in IO. The corresponding cuncer incidence risk would be I in 
5. These last numbers ore not much different thon the risk of 
shooting oneself while ploying Russian roulette - except here 
the present generution would be forcing it on those for in the 
future who had no port in our decisions. 

The Department of Energy (DOE) made its own 
estimates in its Final Environmental Impact Statement 
on Yucca Mountain. The DOE estimated that the 95" 

4 

rr/ 

Lifetime dose over 70 years, millirem 

Average lifetime fatal cancer risk [males and 
females]. expressed as 1 fatality among XXX 
exposed 

........................................................ .................... .............................................................................................. 
Table 1: Projected radiation doses and cancer risks --Yucca Mountain 
Using draft EPA standard and DOE estimated peak dose estimates 

1,050 24.500 140.000 9,800 42.000 

1,656 71 12 177 41 

Draft EPA standard I DOE peak dose estimates (see note 
I I I I 

95h percentile 

10 I 149 1 35 
6o I Lifetime fatal cancer risk for females, expressed as 

1 fatality among XXX exposed 

Note:The DOE ertimates that there will be many peak, of doses due to future climatic variations.These figures represent the largest estimated 
values of the peak dose.They are estimated to occur hundreds of thousands of yean fmm the present. 

SEE Y U C C A  M O U N T A I N  O N  PAGE 1 3 ,  ENDNOTES PAGE I S  
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percentile of the peak dose would be about 600 millirem 
(see Figure I). The lifetime fatal cancer risk t o  females from 
this dose would be about I in 35 (rounded). The "951h 
percentile" part ofthis means that five percent of women 
exposed t o  Yucca Mountain pollution at that time would 
be at greater risk than I in 35, while 95 percent would be 
at lower risk Cancer incidence risk would be about double 
thisvalue or about I in 17 (rounded). 

P 

EPA draft standard vs. DOE peak dose estimate 

The US. Environmental Protection Agency is responsible 
for setting a limit for how much radiation the public can 
be exposed to by the proposed nuclear waste repository 
at Yucca Moumtain. The EPAs draft standard would limt 
radiation dose to I 5  millirem per year for the first I0,OOO 
years Beyond that, it would allow half the affected people 
to get more than 350 millirem per year and half less. A 
final standard has not been issued as ofthis writing (late 
November 2007). 

In a federally-mandated environmental impact statement, 
the U.S. Department of Energy made projections for future 
radiation doses from the Yucca Mountain repository. 
The DOE estimated that median peak dose would be 
approximately 140 millirem per year and would occur 
roughly 400,000 to 500,000 years after repository closure. 

Figure 1. Mean and 95th-percentile doses from Yucca 
Mountain spent fuel disposal estimated by the DOE 

....................................................................................................................... 
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l~igure I token from pnge E 2 6  ofvolume lofthe Finn01 Envimnmental lmpoa 
Statement f i r  (I Geologic Repositon/ for the Disposal afipent Nuclear Fuel 
cmd High~Level Radiooctm Wosre 01 Yucca Mounram, Nye County Nevada. 
IFebwory 2002. On the Web (it http.llwwwehdoegovinepaiei~ieisO25Oi 
eis0250iodex.hvnl. 

Characteristics of the Yucca Mountain 
geologic setting 

A minimum requirement of the geologic setting should 
be that, when the containers fail and begin t o  leak (and it 
is a question of when not if), the geology of the repository 
should be conducive to retarding the movement o f  the 
radioaaive materials and t o  preventing most of them from 
reaching groundwater or surface water. Materials produced 
by the DOE forthe Nuclear Waste Technical Review Board 

r 

show that the Yucca Mountain rock is praaically useless 
in holding back radioactive materials. Almost the entire 
functioning of the repository depends on the engineered 
bamers, mainly the metal containers. Unless they function 
as prediaed by the DOE, Yucca Mountain will not meet 
the draft EPA standard even for the first ten thousand 
yean. And since these containers will eventually rust, all 
calculations show that the peak dose will greatly exceed 
EPAs noms for radiation protection today? 

Figure 2 DOE Estimates of Yucca Mountain Total System 
Performance ("Base Case") and Performance without 
the Waste Package ("Waste Package Neutralized) 

....................................................................................................................... 
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The graph in Figure 2 was prepared in I999 by the DOE 
for the Nuclear Waste Technical Review Board (NWRB) ,  
an advisory board created by Congress t o  oversee the 
Yucca Mountain Project.The Board had requested that 
the DOE evaluate each element in the geologic isolation 
system for its contribution t o  overall performance in 
meeting the then-assumed limit of 25 millirem per year for 
the first 10,000 yean of repository operation. (No dose 
limit was proposed beyond that time. Later, a federal court 
invalidated the standard first proposed by EPA mainly 
because it too did not look beyond 10,000 yean. 

The DOE graph, supplied t o  the N W R B  as part o f  its 
request, shows that ifthe entire system were in place and 
performed as modeled, the dose limit o f  25 millirem would 
be met rather easily for the first 10,000 yean, though it 
would eventually be exceeded by a considerable margin 
at IOO.00O-plys yean after repository closure. However, it 
shows that if the "waste package," which consists primarily 
of a huge metal container made of a special nickel-based 
alloy called C-22. degrades quickly (in hundreds o f  years or 
a few thousand years), the peak dose would rapidly increase 
t o  nearly 1,000 millirem well within 10,000 years, which is 

greatly in excess of any standard that has been proposed for 
that time period. 

The waste package 

estimate o f  the performance of the metal containers 
As a result of the above, the reliability ofthe DOE 

S E E  YUCCA M O U N T A I N  ON PAGE 14, ENDNOTES PAGE I 5  
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becomes citical t o  the performance of the repository. If 
the containen do not perform as estimated in the DOES 
"base case" o r  close t o  it, the repository will be a temble 
failure. As a result, a high confidence in the performance o f  
these containers is essential. However, current knowledge 
does not admit such confidence. On contrary basic as well 
as Yucca Mountain-specific considerations indicate that the 
waste package may degrade rather rapidly. 

DOE'S silver-bullet container may turn 
out to be a dud. 

The Yucca Mountain geologic environment is oxidizing: 
it also has some humidity.The waste will be hot for an 
extended period and it will heat the surrounding materials 
and rockThis combination o f  heat, humidity, and oxygen is 
a recipe for rust.The rate o f  rusting in such an environment 
is a matter of some debate.The containen could, under 
some circumstances, corrode much faster than 10,000 
years. Indeed, in some circumstances the containers may 
corrode in decades. Further. the metal alloy proposed for 
the containers is new - there is no long-term experience 
with its performance. As a result, there is a real possibility 
that DOES silver-bullet container may tum out t o  be a dud. 
Since the repository location itself is not protective, a failure 
o f  the containen would lead t o  serious pollution of the 
groundwater and render it useless in an area where water is 
very scarce. 

Since there is a large and growing amount of spent 
fuel t o  be disposed of, jamming a large amount of it into 
Yucca Mountain is a temptation. However, this woulg 
result in high temperatures in the repository conducive t o  
rapid corrosion.4The DOE has so far refused to specify a 
repository design, though such a specification is an essential 
part of a minimally complete license application.The license 
application was due in 2002 and has not yet been filed.The 
DOE has stated that it will be filed in mid-2008. 

Reliance on a single element of a complex system as 
the only guarantee o f  performance is risky under the best 
of circumstances. For instance, commercial passenger 
aircraft that have two engines are required t o  be able t o  
operate in emergencies on only one, even though there is 
vast experience with jet engine reliability and performance. 
Redundancy is even more essential in a system o f  an 
unprecedented nature whose performance is very difficult 
t o  enimate under the best of circumstances due t o  the long 
times involved. 

containers fail, the rock should adsorb the radionuclides and 
prevent or greatly retard their migration into groundwater 
By this criterion,Yucca Mountain is a near-total failure, since 
the performance of all waste isolation cornponents taken 
together but without the waste package does not amount 
even t o  the proverbial hill o f  beans.That is the central 
message of Figure 2.The waste could be put in almost any 
geologic location with equal or better performance. since 

Redundancy in repository design means that if the 

SCIENCE FOR DEMOCRATIC A C T I O N  

the performance oftheYuccaMountain host rock is next to 
nil.This is shown in Figures 3 and 4, also taken from the set 

. produced by the DOE for the NWTRB. 
Figure 3 shows that if the rocks surrounding the waste 

disposal zone ('unsaturated transport barriei') were 
removed, but the waste package performed as estimated in 
the"base case,"there would be essentially no change in the 
performance of the system. In other words, the volcanic tuff 
atyucca Mountain is practically useless in holding back the 
radionuclides once the waste package fails. Figure 4 shows 
that the same is true of the saturated zone.That is, once the 
waste reaches the groundwater; there will be no mechanism 
that would significantly reduce dose. 

4 
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Figure 4: Saturated Yucca Mountain Transport Barrier 
Removed 
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Source for fifurez 2-4: i i S .  DOE Ofice ofcivilion Rodmctive Waste 
Management "NWTRB Repository Panel meebng Pan i losu~  Defense in 

Depth in the Design Seiectioo Piocesr,"presentation for the Nudeor Woste 
Techom1 Review Board Panel for the Repasitory,Jonuary 25, I999 

Water resources 
The performance of the repository in relation t o  

groundwater matten more for Yucca Mountain because 
there are no surface water resources in that general region 
of Nevada. The only water source in the area is an aquifer I' 

SEE Y U C C A  M O U N T A I N  ON PAGE I S .  ENDNOTES PAGE I S  
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that is currently being used in Amargosa Valley, just 20 miles 
downstream from Yucca Mountain. 

The scarcity of water ensures two things. First if the 
containen don't hold up, there will be litile dilution and 
-the water will become very polluted. Second, the lack 
of altemative water resources makes it likely that future 
residents may unknowingly use the polluted groundwater. 

This is not a new finding. About a quarter of a century 
ago, the DOEhad commissioned the National Research 
Council ofthe National Academy of Sciences t o  prepare 
a report that was supposed t o  guide i t  in its search for 
a sound repository. That report, published in 1983, four 
yean before the I987 legislation that restricted site 
characterization t o  Yucca Mountain, showed that radiation 
doses due t o  higblevel radioactive waste disposal at Yucca 
Mountain could be very high, in large measure due t o  the 
scarcity of water? To the best o f  my knowledge, the DOE 
does not appear t o  have used this report t o  substantially 
guide its repository program, though it paid for it. 

P 
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The evidence shows that Yucca Mountain 
is an unsound repository program that 

should not be pursued further. 

Conclusions 
The evidence shows that Yucca Mountain is an unsound P 

repository program that should not be punued further. If 
there were a reasonably protective radiation standard - one 
that protected future generations t o  the time o f  peak dose 
according t o  present-day EPA noms ~ Yucca Mountain 
could not be licensed. 

indicate that the Yucca Mountain program should be 
scrapped and replaced by a repository program based on 
sound science and public health protection criteria. I t  should 
be managed not by the DOE but by an institution that 
does not itself genemte high-level waste o r  spent nuclear 
fuel. The same considerations also point t o  the need for 
Hardened On-Site Storage (HOSS) of spent fuel as an 
interim step! 

A "nuclear renaissance" based even implicitly on the 
availability of Yucca Mountain for spent fuel from new 
reacton is  founded on wrong-headed thinkng similar to 
that of the 1950s that assumed waste disposal would be a 
problem that could be managed relatively easily. Eased on 
that kind of thinking, the DOE, in the early I980s, entered 
into contracts with nuclear utilities t o  begin take possession 
of spent fuel from them and start disposing it of in a deep 
geologic repository by January 3 I ,  1998. That deadline has 
long since passed and the DOE has not even applied for a 
license. 

The opening of Yucca Mountain, if it ever happens, 
appean more remote than ever for a host of reasons. 
Because the first repository characterization has been a 
costly failure so far by every reasonable measure of contract 
performance, assuming that the govemment would take 

Security, health, safety, and environmental considerations 

,f- 
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responsibility for nuclear waste from new reacton decades 
from now may well add folly t o  the error of having created 
so much waste in the first place. Why then are so many 
so eager t o  pursue nuclear power, with its concomitant 
embrace o f  nuclear waste, when we don't need the 
headaches of nuclear t o  completely eliminate fossil fuel u5e 
from the U.S. economy?' V 
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2, 

3. 
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5. 
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Based on"Comments of Dc Aqun Makhijani onYucca Mountain 
and the draft EPA standard submitted for the record ofthe 
Senate Envimnment and Publicworks Committee hearing on 
the'Examination ofthe Licensing Process forthe Yucca Mountain 
Repository'," October 3 I, 2007. and on IEER comments on the 
€PA draft standard forYvcca Mountain, November 2005, on ;he 
Web rerpedively at ~.ieerorgicommenWwasteiyucca07 I03 I 
html and vvM.rvieerorgiiomment*wasteiyuccaepa.pdf 

See IEERr web site, specifically w.ieerorg/webindex. 
html#waste. 

For instance, the maximum m a i m  exposure to the public fmm 
a single nuclear fuel cycle facilrty from all pathways, including air, 
water. and food, is limrled to 25 Millirem per yearto any organ 
(except 75 millirem to the thymid) or to the whole body (40 CFR 
190.1 O(a)) 

Paul PCraig,"Ruzh to judgment atyucca Mountain,"Soence for 
Demociauc Anion. Vol. i 2, No. 3 . 1 ~ ~  2004, on the Web at w, 
ieecorgisdafileslI2-3.pdf 

Waste Isolation Systems Panel. Board on Radioaaive Waste 
Management. National Research Council. A Study ofthe Isolation 
System for Geoiogic Disoaioi oiRodioonive Woste. Washington. DC: 
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See M . N w ' , e e r o r g l c o m m e m J w ~ ~ ~ l y ~ ~ ~ ~ ~ ~ h t m l  for a discussion 
of HOSS. 

For a madmap to a nuclearfree renewable energy economy, see 
Aqun MakJijani,Carbon-Free ond Nuckeor-F~e:A Roadmop for U S .  
Lnergy P o l q  IEER Press and RDR Books. 2007. On the Web at 
vrsMileecorgIcarbanfred. 
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WAY TO GO, 
DR. EGGHEAD! 

IEERs President Arjun Makhijani (a.k.a. Dr. Egghead) 
received two great honon the past year. 

F in t ,  Ploughshares Fund honored Arjun as one of nine 
"Ploughshares Heroes," those who "make our world 
safer and our families more secure by their individual and 
collective actions." 

Second, Aqun was elected a Fellow ofthe American 
Physical Society. Here are excerpts from the two award 
citations. 

Congratulations, Arjun, on two well-deserved awards. 

Dear Dr. Makhijani, 
I have the honor of informing you that the 

Council of the American Physical Sociey at its 
November 2007 meeting acted favorably on 
your nomination for Fellowship in the Society 
upon the recommendation of the Forum on 
Physics & Society As you may laow, election 
to Fellowship in the American Physical Society is 
limited to no more than one half of onk percent 
of the membership. Election to APS Fellowship 
is recognition by your peers of your outstanding 
contributions to physics. 

The citation, which will appear on your 
Fellowship Certificate, d l  read as follows: 

"For his tireless eforts to provide the public 
with accurate and understandable informofion 
on energy and envitvnmental issues." 

--trceipt from the November 19,2007, letter to Aqun Mokhfom from 
Aim Chodos,Arsoiiote Executive Ofjlcer ofrhe Amencan Physical Soaes 

Note from Arjun Makhijani: I am deeply grateful for 
this extraordinary recognition. Much of the credit should 
be shared with the staff of IEER. who, over the years, have 
contributed so greatly to the integrity and accessibility of 
my work. I would also like to thank KittyTucker and Bob 
Alvarez.who introduced me around I980 to the idea of 
work on the health and environmental effects of nuclear 
weapons production and testing. 

IEER. I ts  consistent and generous support has enabled the 
lone-term work that underlies our common victories for 

And thanks to the Ploughsharer Fund, in turn a Hero for 

Arjun 
Makhijani, 

Hero 
Ploughshares i 

"In a real, practical sense," says Arjun Makhijani, "the 
first arms control treaty was an environmental one." 
Public protests in the 1950s about contamination of breast 
milk and babies' teeth with strontium-90 were central to 
the 1963 Partial Test Ban Treaty. It is no surprise, then, 
that the near-total cessation of new nuclear weapons 
production in the US. over the past two decades has come 
largely in response to the people and organizations who 
have challenged the production and testing of nuclear 
weapons on the basis of the environmental devastation 
they cause. 

Makhijani himself is a key reason these challenges 
have succeeded. A physicistwhose Institute for Energy 
and Environmental Research conducts its own rigorous 
independent investigations into nuclear programs and their 
environmental liabilities, Makhijani has trained hundreds 
of activists who live in the shadows of nuclear weapons 
facilities, providing them with everything from a basic 
grasp of nuclear physics to more advanced understandings 
needed to engage the weapons establishment with sound, 
scientific arguments. 

"It is a remarkable fact of nuclear weapons history 
that every nuclear weapon state has first of all harmed its 
own people in the name of national security," be says. 
From lealang underground waste tanks at Hanford in 
Washington, to radioactive tritium contaminating the 
Savannah River in South Carolina and Georgia, to new 
threats of environmental damage from reprocessing waste, 
Makhijani has documented the threats and questioned the 
standards used to measure risk. Most importantly, he has 
stood side by side with local groups who have worked 
to shut down the offending facilities and ensure that 
contaminated soil and waterways are cleaned up. 

-Excerpt fmm Ploughsham Fund, Aoouol Repon 2005-2006, on the Web 
ilt ~ ,plou~sharei .o~l~giannuoi_repohcphp.  The eight other Ploughshores 
heroes weie: Edie Allen Thomas 6. Codiron, Glorio Oufi, Gar& Evons. Pewever 
Hoodbhoy, Reheria]ohnson, Vladlmir Odor ond Amy Smithson. 
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STATE OF FLORIDA 
OFFICE OF COMMISSION CLERK COMMISSIONERS: 

LISA POLAK EDGAR 

NANCY ARGENZIANO 

ANN COLE 
COMMISSION CLERK 

MATTHEW M. CARTER II, CHAIRMAN 

KATIUNA J. MCMURRIAN 

NATHAN A. SKOP 

(850) 413-6770 

February 19,2008 Admini&-&vea DConsmer 

R. Wade Litchfield, Vice President and 

Florida Power & Light Company 
215 SouthMonroe Street, Suite 810 

Associate General Counsel - Regulatory 

Tallahassee, Florida 32301-1859 

Re: Return of Confidential Document to the Source, Docket No. 07065bEI 

Dear Mr. Litchfield: 

Commission staff have advised that confidential Document No. 00848-08, filed with the 
Commission but not admitted in the m r d  at the hearing, can be returned to the source. Also 
enclosed is an extra copy of this document passed out to the Commission’s General Counsel. The 
documents are enclosed. 

Please do not hesitate to contact me if you have any questions conceming retum of this 
material. 

Sincerely, 

Ann Cole 
Commission Clerk 

AC:mhl 
Enclosure 

cc: Katherine Fleming, Office of the General Counsel 
Shevie Brown, Division of Economic Regulation 

DOCUMEMTNO. DATE 

CAPITAL CIRCLE OFFICE CENTER 2540 SHLIMARD OAKBOULEVARD TALLAEWSEE, FL 323994854 
An A w m t l v e  Aaioo I Equal Opportuoity Employer 

PSC W m  http:/hmw.floridap.m.praom lotem& E-mail: mntact@pssate.ll.us 



State of Florida 

DATE: February 8, 2008 
TO: Ann Cole, Commission Clerk 
FROM: Jane FaUrOt, Chief, Hearing Reporter Services Section 
RE: DOCKET NO. 070650-El, HEARING HELD 01/30 - 02/01/08. 

Attached for filing are exhibits 16 through 103, representing a 
partial filing of the exhibits identified and admitted into the record 
during the proceedings held in the above docket. 

Acknowledged BY: 

JF/rlm 
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Marguerite McLean - 0 
. . ~ ~ . .  ~. ~~ 0.r)Ok-m - E - l -  . 

From: 

Sent: 
WIESE Martha W (AREVA NP INC) [Martha.Wiese@areva.com] 
Tuesday, February 05,2008 3:07 PM 

Subject: RE: Procurement of a Confidential Document 
To: Marguerite Lockard P 

- CO-SPO?qRE"ICE 
4dnin;:sv,t~vea pmt;as ~j (:cfismer 1 

'8 L'Q":!..:?,Er:?,::?' >wQq.s-ylzm i: 
1 DiYTPTElJ'.:I%d. ---- c_ i 

-.-,.--.-I I- 

--I 

1 
Marguerite - 

Thank you for your assistance. 
Martha 

Martha W. Wiese 
AREVA NP Inc. 
An AREVA and Siemens company 
Strategic Planning Analyst 
331 5 Old Forest Road 
Lynchburg. VA 24501 
Tel: 434 832-3983 
Fax: 434 832-3840 
Email: mc?rtha.w&se@areva.com 

-- 
From: Marguerite Lockard [mailto:MLOCKARD@PSC.STATE.FL.US] 
Sent: Tuesday, Februaiy 05, 2008 2:57 PM 
To: WIESE Martha W (ARNA NP INC) 
Cc: Shevie Brown; Katherine Fleming; Ann Cole; Kimberley Pena; Tim Devlin; Jennifer Brubaker 
Subject: RE: Procurement of a Confidential Document 

Martha, 
I have checked with staff and they have informed me that since you are not a party in the docket, 
the Commission will not be able to provide you with a copy of Confidential Document No. 00848- 
08 in Docket No. 070650-El. 

It is suggested that you contact FPL for this request. 

thank you. 
Marguerite H. Lockard 
Commission Clerk I I  
Public Service Commission 
1-850-413-6844 

From: WIESE Martha W (AREVA NP INC) [mailto:Martha.Wiese@areva.com] 
Sent: Monday, February 04, 2008 4:33 PM 
To: Marguerite Lockard 
Subject: Procurement of a Confidential Document 

Marguerite - 

Thank you for following up on the illegible fax. We are looking for document #00848-08, an exhibit that was filed during a hearing. 

5/5/2008 
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I am with a company called AREVA NP Inc. We service FPL's nuclear reactors on a regular basis and in fact just completed an 0 
outage at St. Lucie #2. We are aware that they are looking into the possibility of building two new nuclear power plants at their 
Turkey Point facility and in fact have discussed this with them. I have a copy of the initial filing but would like to have access to this 
document as well, if possible. 

Thank you for your assistance. 
Martha 

Martha W. Wiese 
AREVA NP Inc. 
An AREVA and Siemens company 
Strategic Planning Analyst 
331 5 Old Forest Road 
Lynchburg, VA 24501 
Tel: 434 832-3983 
Fax: 434 832-3840 
Email: martha.wiese@areva.com 

5/5/2008 
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Marguerite McLean 

From: Marguerite Lockard 

Sent: 

To: 

Subject: RE: Docket No. 070650-El - Procurement of a Confidential DN 00848-08 

--_~______ ... ~~ ~~ ~~.~ ~ ~ 

Tuesday, February 05,2008 2:53 PM 

Jennifer Brubaker: Katherine Fleming; Shevie Brown 

ok, thanks. 

From: Jennifer Brubaker 
Sent: Tuesday, February 05, 2008 2:47 PM 
To: Katherine Fleming; Marguerite Lockard; Shevie Brown 
Subject RE: Docket No. 070650-E1 - Procurement of a Confidential DN 00848-08 

Katherine is correct - if Ms. Wiese wishes to view the docket, she will need to sign a non-disclosure agreement or make similar 
arrangements with FPL. 

From: Katherine Fleming 
Sent: Tuesday, February 05,2008 2:42 PM 
To: Marguerite Lockard; Shevie Brown 
Cc: Jennifer Brubaker 
Subject: RE: Docket No. 070650-E1 - Procurement of a Confidential DN 00848-08 

This document is confidential and it should be treated as confidential, One of the parties, at the hearing, did not get to view the 
documents either because it is confidential, In order to view the documents, they really need to contact FPL. Please check with 
Jennifer to confer if this is correct. 

Thanks 

_. ~ ---.i;_ .iil_i-. “__l_ I”I~.__xx_I _-..._I.. 
From: Marguerite Lockard 
Sent: Tue 2/5/2008 2:16 PM 
To: Shevie Brown 
Cc: Katherine Fleming 
Subject: RE: Docket No. 070650-E1 - Procurement of a Confidential DN 00848-08 

should i e-mail Martha Wiese and advise her that more than likely she will not be able to obtain 
this confidential document from the PSC since they are not a party to the case, &we’re waiting for 
confirmation from our GCL. And advise her to contact FPL for the document? 

From: Shevie Brown 
Sent: Tuesday, February 05,2008 2:12 PM 
To: Marguerite Lockard 
Subject: RE: Docket No. 070650-E1 - Procurement of a Confidential DN 00848-08 

No ... I am not sure she is here today, 

~ ...., ~~ ~ ~ ~~ ~~~~ ~~ ~ ~~ 

From: Marguerite Lockard 
Sent: Tuesday, February 05,2008 2:08 PM 
To: Shevie Brown 
Subject: RE: Docket No. 070650-E1 - Procurement of a Confidential DN 00848-08 

5/5/2008 
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any word from Katherine yet ? 0 
From: Shevie Brown 
Sent: Tuesday, February 05,2008 8:40 AM 
To: Marguerite Lockard; Katherine Fleming 
Cc: Tim Devlin; Ann Cole; Kimberley Pena 
Subject: RE: Docket No. 070650-E1 - Procurement of a Confidential DN 00848-08 

I don't believe she'll be allowed to view these items mainly to the fact that she was not a party to the 
case. If anything, she would need to contact FPL for this request (since she mentioned she services 
their nuclear reactors on a regular basis. I will yield to Katherine just to make sure my views are 
correct. 

From: Marguerite Lockard 
Sent: Tuesday, February 05, 2008 8:32 AM 
To: Shevie Brown; Katherine Fleming 
Cc: Tim Devlin; Ann Cole; Kimberley Pena 
Subject: Docket No. 070650-E1 - Procurement of a Confidential DN 00848-08 

Shevie & Katherine, 

the Clerk's Office has received a request for a copy of Confidential Document No. 00848-08 in 
Docket No. 070650-El. The Document is Confidential Hearing Exhibit No. 98 [(updated forecast 
by ICF) from 1/30-31/08 and 9/1/08 hearing]. 

Before i make a formal memo request to Tim Devlin, i wanted to check with ya'll 1st to see if these 
people should have access to this document. If not, i will refer Martha Wiese to one of ya'll to talk 
with her. 

thanks, 
Marguerite. 

~ ~ - _ _ _ ~ _ _ _  
From: WIESE Martha W (AREVA NP INC) [mailto:Martha.Wiese@areva.com] 
Sent: Monday, February 04, 2008 4:33 PM 
To: Marguerite Lockard 
Subjeb: Procurement of a Confidential Document 

Marguerite - 

Thank you for following up on the illegible fax. We are looking for document #00848-08, an exhibit that was filed during a hearing. 

I am with a company called AREVA NP Inc. We service FPL's nuclear reactors on a regular basis and in fact just completed an 
outage at St. Lucie #2. We are aware that they are looking into the possibility of building two new nuclear power plants at their 
Turkey Point facility and in fact have discussed this with them. I have a copy of the initial filing but would like to have access to this 
document as well, if possible. 

Thank you for your assistance. 
Martha 

Martha W. Wiese 
AREVA NP lnc. 

5/5/2008 



An AREVA and Siemens company 
Strategic Planning Analyst 
3315 Old Forest Road 
Lynchburg, VA 24501 
Tel: 434 832-3983 
Fax: 434 832-3840 
Email : m a ~ ~ ~ w i . e s . e ~ ~ e v _ ~ ~ ~ m  

Page 3 of 3 
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Marguerite McLean 

From: Marguerite Lockard 

Sent: 

To: Katherine Fleming 

Subject: RE: Procurement of a Confidential Document 

Wednesday, February 06,2008 8:37 AM 

yes ... thanks .... 
_. - 
From: Katherine Fleming 
Sent: Wednesday, February 06,2008 8:33 AM 
To: Marguerite Lockard 
Cc: Shevie Brown 
Subject: RE: Procurement of a Confidential Document 

It's not that she's not a party, she just need to sign a non-disclosure agreement with FPL. 
There was a party to the proceeding that wasn't able to view the confidential documents because 
they did not sign the non-disclosure agreement. So, even if she would have been a party, she 
still would have had to sign a non-disclosure agreement to view the document. Regardless, she 
really should contact FPL. 

Hope this helps. 

i- 

From: Marguerite Lockard 
Sent: Tuesday, February 05, 2008 2:57 PM 
To: 'WIESE Martha W (AREVA NP INC)' 
Cc: Shevie Brown; Katherine Fleming; Ann Cole; Kimberley Pena; Tim Devlin; Jennifer Brubaker 
Subject: RE: Procurement of a Confidential Document 

Martha, 
I have checked with staff and they have informed me that since you are not a party in the docket, 
the Commission will not be able to provide you with a copy of Confidential Document No. 00848- 
08 in Docket No. 070650-El. 

It is suggested that you contact FPL for this request. 

thank you. 
Marguerite H. Lockard 
Commission Clerk I I  
Public Service Commission 
1-850-413-6824 

-___IÎ ____-.. ~ ","_I"_~--.___~.___-._-_I-,,.. 

From: WIESE Martha W (AREVA NP INC) [mailto:Martha.Wiese@areva.com] 
Sent: Monday, February 04,2008 4:33 PM 
To: Marguerite Lockard 
Subjed: Procurement of a Confidential Document 

Marguerite - 

Thank you for following up on the illegible fax. We are looking for document #00848-08, an exhibit that was filed during a hearing. 

5/5/2008 
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0 
I am with a company called AREVA NP Inc. We service FPL's nuclear reactors on a regular basis and in fact just completed an 
outage at St. Lucie #2. We are aware that they are looking into the possibility of building two new nuclear power plants at their 
Turkey Point facility and in fact have discussed this with them. I have a copy of the initial filing but would like to have access to this 
document as well, if possible. 

Thank you for your assistance, 
Martha 

Martha W. Wiese 
AREVA NP Inc. 
An AREVA and Siemens company 
Strategic Planning Analyst 
331 5 Old Forest Road 
Lynchburg, VA 24501 
Tel: 434 832-3983 
Fax: 434 832-3840 
Email: martha.wiese@areva.com 

5/5/2008 





State of Florida 

$tid&Cs*a- 
-M-E-M-0-R-A-N-D-U-M- 

DATE: JanUarV 31, 2008 
T O  Ann Cole, Commission Clerk 
FROM: Jane FaUrOt, Chief, Office of Hearing Reporter Services 
RE: Docket NO. 070650-El, Hearing Held 01/30/08 

Attached for filing are Exhibits 14 and 15 representing a partial 
filing of the exhibits identified and admitted into the record during 
the proceedings held in the above docket. 

Acknowledged B Y  

JWrlm 
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DATE: January 30,2008 

TO: Timothy J. Devlin, Director, Division of Economic Regulat 

FISC, CLK - CORRESPONDENCE 
~ A d m i n i a h m i v c ~ P m t i a ~ ~  

aSmBUTION: - DOCWENT”OO9SY I -07 
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Marg y erite-Lockard Q 
From: Marguerite Lockard 
Sent: Wednesday, January 

CC: Tim Devlin; Michael Co 

Subject: DN 10888-07 - Do ies 

I will need a memo from GCL to Ti requesting copies to be made of 
i received was not f 
suant to APM 1 I. ng of this confidential docu 

:, 1/30/2008 



’ State of Florida 

CAPliiL CIRCLE OFFICE CENTER 0 2540 SHUMARD OAK BOULEVARD 
TALLAHASSEE, FLORIDA 32399-0850 

-M-E-M-0-R-A-N-D-U-M- 

DATE: January 30,2008 

TO: 

FROM: 

RE: 

Jennifer Brubaker, Attomey Supervisor, Office of the General Counsel 

Caroline Klancke, Staff Attomey, Office of the General Counsel cM\ * 
Docket No. 070650-E1 - Petition to determine need for Turkey Point Nuclear Units 
6 and 7 electrical power plant, by Florida Power & Light Company. 

We request that Patti Zellner be given permission to check out the following confidential 
document to make fourteen copies for the Commissioners and staff in preparation for the 
hearing scheduled for January 30 through February 1, 2008. The copied documents will be 
retumed to CCA at the conclusion of the hearing. The confidential document is: 

Document No. 10888-07 - Response to Staffs Fourth Request for Production of Documents 
(No. 16) - ICF Intemational’s report titled “U.S. Emissions & Fuel Market Outlook, 2006 
Edition. 

cc: Marguerite Lockard 



1 *.... CLK Offi-l Flllng****1/28/2008 a 2 1  AM 

Matilda Sanders TGC-OZ - 6057- P C O  -a 
From: 
Sent: 
To: 
Subiect: 

Theresa Walsh 
Monday, January28,2008 8:21 AM 
CLK - Orders / Notices; Jennifer Brubaker; Caroline Klancke; Katherine Fleming 
Order I Notice Submitted 

Date and Time: 
Docket Number: 070650 
Filename / Path: 070650or.intv.Seminole.jsb.doc 
Order Type: 

1128/2008 8:18:00 AM 

Signed / Hand Deliver 

Please issue the above-referenced Order Granting Intervention in Docket No. 070650 today. Because this 
Commissioner Skop, the original is on its way to you. 

order 

0 
CD 
c 
P z 
PIJ 
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P 
3: 

a? 
N 

L 

0 

is signed by 

s3 m 0 m z m c 



CLK Ofnc@l Filing***"1/28/2008 1:OO PM *.**" 1 

Matilda Sanders 

From: 
Sent: 
To: 
Cc: 
Subject: 

Ok 1'11 change it 

Matilda Sanders 
Monday, January28.2008 12:44 PM 
Jennifer Brubaker 
Caroline Klancke; Katherine Fleming; Theresa Walsh 
RE: Order / Notice Submitted 

From: Jennifer 8Nbakel 
Sent: 
To: Matilda Sanders 
cc: 
Subject: 

Thanks so much, Matilda - I'm so glad you caught these! You're correct, the FPL response to Seminole's intervention petition 
was on 12/10/07, not 12/19/07. The word "FMPA, last sentence of the second paragraph, should be changed to "Seminole." 
All else is correct - Seminole filed its Motion for leave to file a reply on 12/12/07, and footnote 1 is also appropriate for the 
Seminole order. 

Monday, January 28, 2008 12:43 PM 

Caroline Klancke; Katherine Flemina; Theresa Walsh 
RE: Order / Notice Submitted 

From: Matilda Sanders 
Sent: Monday, January 28, 2008 12:36 PM 
TO: Jennifer BNbaker 
cc: 
Subjea: 
Importance: High 

Caroline Klancke; Katherine Fleming; Theresa Walsh 
RE: Order / Notice Submitted 

Jennifer, 

Can you check this Order, pg 1 2nd paragraph This is Seminole's Order 

On December 19,2007, FPL filed a response in opposition to Seminole's petition. On December 12,2007, 
FMPA filed a Motion for Leave to File a Reply to FPL's response in opposition. 
a footnote number 1)  

(at the end of this paragraph was 

FPL (Butler) - Response in opposition to Seminole's petition to intervene. Was filied on 12/10/07 

Seminole (Kaufman) - Motion for leave to file a reply; Reply to FPL's response in opposition to Seminole's petition to intervene. 
Was filed 12/12/07 

It looks like incorrect date on 12/19/07 to 12/10/07, 

Also, Jennifer what about that footnote 1 will that be correct for this being Seminole? 

Please advise, 

I'm working on these Intervention Orders now 

Matilda 

then, FMPAfiled a Motion ...... to Seminole filed a Motion ...... ? 

From: Theresa Walsh 
Sent: 
To: 
Subject: Order/ Notice Submitted 

Monday, January 28, 2008 8:21 AM 
CLK - Orders / Notices; Jennifer BNbaker; Caroline Klancke; Katherine Fleming 



I I I ADDRESS 
PARTY 
NAME 

COMPANY 1 CODE 1 EMAIL 
ADDRESS 

IN 

COMMISSION 
DIRECTORY 

Printed on 1/28/2008 at 4 1 5  PM 



State of Florida 

gpifdksma- 
-M-E-M-0-R-A-N-D-U-M- 

DATE: January 23, 2008 
TO: Ann Cole, Commission Clerk 
FROM: Jane FaUrOt, Chief, Hearing Reporter Services Section 
RE: DOCKET NO. 070650-El, HEARING HELD 01/09/08. 

Attached for filing are exhibits 1 through 13, representing a 
complete filing of the exhibits identified and admitted into the record 
during the proceedings held in the above docket. 

Acknowledged BY: 
DOCUMENT NO. 



From: 
Sent: 
To: 
Subiect: 

Theresa Walsh 
Monday, January14,200% 1 l : l O  AM 
CLK -Orders / Notices; Katherine Fleming; Caroline Klancke; Jennifer Brubaker 
Order I Notice Submitted 

Date and Time: 1/14/2008 11:08:00 AM 
Docket Number: 070650 
Filename I Path: 070650or.conf.kef.doc 

Please issue the above-referenced Order Granting Florida Power & Light Company’s Request for Confidential Classification in 
Docket 070650-El today. Because this order is signed by Commissioner Skop, the original is on its way to you. 



FLORIDA PUBLIC SERVICE COMMISSION 
CASE MANAGEMENT SYSTEM 

PARTICIPATING EMAIL ADDRESSES FOR DOCKET 070650 

~ _ _  - 
I Bob and J3n M Krasowski Minimushommes@aol com KO 

I 
-. - 

No Florida PoNer & Light Compan) 
Florida Power & Light Compsny (Juno07g) Wade Iirchficld@:fpl.com Nu 

u3de Iiichfield@,fpl com - t1802 

PART) 
NAME 

EMAIL 
ADDRESS 

Printedon 1/14/2008ar3:19PM 

I 



From: 
Sent: 
To: 
Subject: 

Theresa Walsh 
Monday, January 14,2008 11:08 AM 
CLK -Orders / Notices; Katherine Fleming; Caroline Klancke; Jennifer Brubaker 
Order I Notice Submitted 

Date and Time: 
Docket Number: 070650 
Filename I Path: 070650or.tpo. kef.doc 

1/14/2008 11:06:00 AM DOCUMENTNO. DATE 

Please issue the Order Granting Motion for Temporary Protective Order in Docket - 070650-El today. Because this order was 
signed by Commissioner Skop. the original is on its way to you. 

' 4 3  



PARTY 
NAME 

ADDRESS 
IN 

MASTER 
COMMISSION 
DIRECTORY 

COMPANY EMAIL 
CODE ADDRESS 

Printed M 111412008 at 3 2 1  PM 

-. 

Florida Power & Light Compan: (JuniO7g) 

I 

Minimusjomincs6i aol.com 

Wade Iitchficld'Zfpl com No 
E1802 wad? Iitchlicldbf Lcom 



CLK Official Filing****12/26/2007 8 5 0  AM ... ** 

Matilda Sanders 

From: 
Sent: 
To: 
Subject: 

Sandy Simmons 
Friday, December 21,2007 3:11 PM 
Matilda Sanders 
Proposed Changes to Form 070650-El-00001 00 

Attachments: CCS Form 070650-El-00001 -009.pdf 

4 Y  
i m  -u 
'ic 0 

S - n  

50-El-00001-00 

Docket Numher 070650-E1 - Form Number 070650-EI-00001-009 

Petition to determine need for Turkey Point Nuclear Units 6 and 7 electrical power plant, by 
Florida Power & Light Company. 

Add new appointment - Day 1 of a 1-day Oral Argument - 01/07/2008 - 9:30 a.m.-12:00 p.m. - 
in Tallahassee - Room E-148 - Involving Skop 

Attached is a Case Scheduling/Rescheduling Advice (CSRA) in the referenced docket. If you 
have any questions regarding the form, please contact Sandy Simmons at 413-6008. 



Case SchedulindRescheduling; Advice 
Page 1 of 1 Last Revised 12/21/2007 a t  3:09 p.m. 

Commissioners Commissioners Officer 
ED CT MMAG ED (CT I M ~ A G  (SK IADM 

X I  

Economic Regulation 
Court Reporter 
Staff Contact - Tom Ballinger 

Commissioner Carter Deputy Executive Director 
Commissioner McMurrian General Counsel 
Commissioner Argenziano Strategic Analysis & Gov. Affairs 
Commissioner Skop Commission Clerk 
Executive Director Competitive MarketsEnforcement 
Public Information Officer Reg. Compliance/Consumer Asst. 

From: Office of Chairman Lisa Edgar 

Docket Number: 070650-El -- Petition to determine need for Turkey Point Nuclear Units 6 and 7 electrical 
Power & Light Company. 

1. Schedule Information 

2. Hearingprehearing Assignment Information 

Former Assignments Current Assignments 

Commissioners Hearing Staff 
Hearing 
Officers 

ALL ED CT AG SK 

Oral argument to be held before PHO Skop. 

PSCICHM 8 (09/2005) CCS Form Number: 070650-EI-00001-009 



1 CLK omciai Filing'***l2/2W2007 9:07 AM t. t.. 

Matilda Sanders qEL-67- lblq -PCo-Et 
From: Theresa Walsh 
Sent: 
To: 
Subject: Order / Notice Submitted 

Date and Time: 
Docket Number: 070650 
Filename / Path: 070650or.intv.grant.krasowski.kef.doc 

Friday, December 28,2007 838 AM 
CLK - Orders / Notices; Katherine Fleming; Jennifer Br 

12/28/2007 8:13:00 AM 

Please issue the ORDER GRANTING INTERVENTION in 070650 today. Because this order is signed by 
Commissioner Skop, the original is on its way to you. 



State of Florida 

CAPII 9 L  CIHC LE 01. FlCE Ct\TER 2540 SHI HARD O,\h BO1 LE\ AHD 
T U  LAH45SLE, FLORIDA 32399-0850 

DATE: December 24, 2007 

TO: Chairman Lisa Polak Edgar 
Commission Matthew M. Carter II 
Commissioner Katrina J. Tew 
Commissioner Nancy Argenziano 
Commissioner Nathan A. Skop 

FROM: Sandy Simmons, Scheduling Coordinator 
L'  

RE: Docket No 070650-El - Petition to determine need for Turkey Point Nuclear Units 6 %d 7 
electrical power plant by Florida Power & Light Company 

The location listed below has been reserved for the purpose of holding a customer service 

Miami Dade College 
Wolfson Cam us Auditorium 

300 NE 2"' Avenue 
Miami, FL 

Contact: Victoria Hernandez 305-237-7563 

hearing on January 9, 2008 at 4:OO p.m. in the referenced docket. 

.f (Building 1000, 2 Floor, Room 1261) 

A map and directions to the college and a map of the campus are attached for your convenience. 
If you have any questions regarding the hearing location please let me know. 

Cc. Office of General Counsel (Brubaker, Fleming) 
Office of Public Information (Muir, DeMello, Brunson) 
Division of Economic Regulation (S. Brown) 
Office of Hearing Reporter Services (Boles) 
Office of Commission Clerk (Wang. Docket File) 

Attachment 



From: Timolyn Henty CLK - O W E N C E  
Sent: 
To: 
cc: Jennifer Brubaker; Samantha Cibula 
Subject: Order I Notice Submitted DIs'DUNW" 
Date and T h e :  
Docket Number: 070650-El 
Filename I Path: 
Notice Type: Memo for issuance 

Monday, December 24,2007 958 AM 
CLK - Orders I Notices "0, b 1 5 . ( / - 0  

070650.Notice of Oral Argument.jsb.doc 

12/24/2007 9:51:00 AM 

NOTICE OF ORAL ARGUMENT 

Please make sure the agency notice is e-mailed to all parties in the docket (including persons who have tiled for 
intervention). 

Thank you all. 

1 



..*a. CLK Offlclal Flllng****12110/2007 I207  PM 

~ 

1 

Matllda Sanders 

From: 
Sent: 
To: 
Subject: 

Attachments: 

CCS Form 
50-El-00001-00 

Sandy Simmons 
Monday, December 10.2007 1205 PM 
Matilda Sanders 
Proposed Changes to Form 070650-El 

CCS Form 070650-El-00001 -008.pdf 

Docket Number 070650-E1 - Form Number 070650-EI-00001-008 

Petition to determine need for Turkey Point Nuclear units 6 and 7 electrical power plant, by 
Florida Power h Light Company. 

Change in appointment - Day 1 of a 1-day Service Hearing - 01/10/2008 - 1O:OO a.m.- 1:OO p.m. 
- in Miami - Involving All Commissioners 

Change in appointment date 
From 01/10/2008 to 01/09/2008 
Change in appointment time 
From 1o:oo a.m.- 1:Oo p.m. to 4 :oo  p.m: 6:OO p.m. 

Attached is a Case Scheduling/Rescheduling Advice (CSwl) in the referenced docket. If you 
have any questions regarding the form, please contact Sandy Simmons at 413-6008. 



Case SchedulindRescheduling Advice 
Last Revised 12/10/2007 at 12:04 pm. Page 1 of 1 

Economic Regulation 
Court Reporter 
Staff Contact - Tom Ballinger 

3 %  
0 0 , o  " $ 

m- -<1 w m  a , x'" 11 -I 

Docket Number: 070650-E1 -- Petition to determine need for Turkey Point Nuclear Units 6 and 7 electrical p.@@t, a l o r i g  
, I  

Commissioner Carter Deputy Executive Director 
Commissioner McMunian General Counsel 
Commissioner Argenziano 
Commissioner Skop Commission Clerk 
Executive Director Competitive Markets/Enforcement 
Public Information Officer 

Strategic Analysis & Gov. Affairs 

Reg. Compliance/Consumer Asst. 

From: Office of Chairman Lisa Edgar 

Power & Light Company. 

- " J  

w o  1. Schedule Information 

Event Former Date New Date Location I Room Time 

Service Hearing 01/10/2008 01/09/2008 Miami 4:OO p. - 6:OO p. 

- " J  

w o  1. Schedule Information 

2. Hearinflrehearing Assignment Information 

Former Assignments Current Assignments 

Commissioners Hearing Staff Commissioners Hearing Staff 
Hearing 
Officers 

A L L I E D  ICT I d  A L L I E D  I C T  I ~ A G  I S K  
X I  

Commissioners Commissioners 

ED CT M M A G  ~ A G  ISK ~ADM 
X I  

OEP PSC-07-0869-PCO-EI, 10/30/07 

PSC/CHM 8 (09/2005) CCS Form Number: 070650-El-00001-008 



1 ....* CLK Ofnclal FllIng****12110/2007 la35 AM 

Matllda Sanders 

From: Sandy Simmons 
Sent: 
To: Matilda Sanders 
Subject: 

Attachments: CCS Form 070602-El-00001-005.pdf 

Monday. December 10,2007 10:31 AM 

Proposed Changes to Form 070602-El 

CCS Form ~~~ 

02-El-00001 -00 
BENCH DECISION MADE AT 12/10/07 HEARING. SUBSEQUENT HEARING DATES CANCELED 

Docket Number 070602-E1 - Form Number 070602-EI-00001-005 

Petition for determination of need for expansion of Turkey Point and St. Lucie nuclear power 
plants, for exemption from Bid Rule 25-22.082, F.A.C., and for cost recovery through the 
Commission's Nuclear Power Plant Cost Recovery Rule, Rule 25-6.0423, F.A.C. 

Cancel day 2 of a 4-day Hearing - 12/11/2007 - 9:30 a.m.- 5:OO p.m. - in Tallahassee - Room 
E-148 - Involving All Commissioners Appointment converted to 3-day Hearing 

Cancel day 2 of a 3-day Hearing - 12/12/2007 - 9:30 a.m.- 5:OO p.m. - in Tallahassee - Room 
E-148 - Involving All Commissioners Appointment converted to 2-day Hearing 

Cancel day 2 of a 2-day Hearing - 12/13/2007 - 9:30 a.m.- 5:OO p.m. - in Tallahassee - Room 
E-148 - Involving All Commissioners Appointment converted to 1-day Hearing 

Change in appointment - Day 1 of a 1-day Hearing - 12/10/2007 - 9:30 a.m.- 5:OO p.m. - in 
Tallahassee - Room E-148 - Involving All Commissioners 

Change in appointment time 
From 9:30 a.m.- 5:OO p.m. to 9:30 a.m.-10:20 a.m 

Attached is a Case Scheduling/Rescheduling Advice (CSRA) in the referenced docket. If you 
have any questions regarding the form, please contact Sandy Simmons at 413-6008. 



Case Scheduling/Rescheduling Advice 
Last Revised 12/10/2007 at  1 0 2 9  a.m. Page 1 of 1 

Hearing 

Hearing 

Hearing 

Hearing 

Economic Regulation 
Court Reporter 
Staff Contact - Tom Ballinger 

3 3  m O E O  
0 0 El 

w z  P y 

Commissioner Carter Deputy Executive Director 
Commissioner McMurrian General Counsel 
Commissioner Argenziano 
Commissioner Skop Commission Clerk 
Executive Director Competitive MarketsEnforcement 
Public Information Officer 

Strategic Analysis & Gov. Affairs 

Reg. Compliance/Consumer Asst. 

From: Office of Chairman Lisa Edgar 

Docket Number: 070602-E1 -- Petition for determination of need for expansion of Turkey Point and St. Lucie 8ii%%r poacr p l W f o r  
exemption from Bid Rule 25-22.082, F.A.C., and for cost recovery through the Co"ission'&&ar f i e r  P l m  
Cost Recovery Rule, Rule 25-6.0423, F.A.C. 

7;- =r - - i l  
Z O Q  

4 0  
Cr) VI 

1. Schedule Information 

12/10/2007 Tallahassee / E-148 9:30 a. - 10:20 a. 

12/11/2007 Cancelled Tallahassee / E-148 9:30 a. - 5:OO p. 

12/12/2007 Cancelled Tallahassee / E-148 9:30 a. - 5:OO p. 

12/13/2007 Cancelled Tallahassee / E-148 9:30 a. - 5:OO p. 

II Event IFormer Date1 New Date I Location I Room I Time II 

2. Hearing/Prehearing Assignment Information 

Former Assignments Current Assignments 

Commissioners Hearing Staff Commissioners Hearing Staff Hearing 
Officers 

A L L I E D  ICT Id ALL ED CT M AG SK 

Prehearing 
Offieer 

m Commissioners 

AG I SK I ADM w 

PSC/CHM 8 (09/2005) CCS Form Number: 070602-EI-00001-005 



COMMISSIONERS: OFFICE OF COMMISSION CLERK 
STATE OF FLORIDA 

LISA POLAK EDGAR, CHAIRMAN 
MATTHEW M. CARTER I1 
KA”FUNA J. MCMURRIAN 
NANCY ARGENZIANO 
NATHAN A. SKOP 

I 
ANN COLE 

COMMISSION CLERK 
(850) 413-6770 

December 10,2007 

Rhonda Roff, President 
Save It Now, Glades! 
Post Ofice Box 1953 
Clewiston, Florida 33440 

Re: Docket No. 070650-E1 - Petition to determine need for Turkey Point Nuclear Units 6 
and 7 electrical power plant, by Florida Power & Light Company. 

Dear Ms. ROE 

Please find enclosed an invoice reflecting charges for infiormation obtained per your public 
records request. Please forward a check in the amount indicated, made payable to the Florida Public 
Service Commission. Once payment has been received, the materials will be promptly forwarded to 
you. 

If you have any questions regarding this matter, please feel flee to contact me. 

Sincerely, 

Co”ission Deputy Clerk LI 

mhl 
Enclosure 



FLORIDA PUBLIC SERVICE COMMISSION 
2540 Shumard Oak Blvd. + T a l l h e ,  Florida 32399-0850 

hte: 12/10/07 10537 
t + 

Rhonda Roff, President 1 Date Paid lhis number must sppcar MI 
all chccks or eorrrspondcna Save It Now, Glades ! 

Post Office Box 1953 Amount Paid rcganlinp this invoice. 

Clewiston, Florida 33440 Check # 

0 Check Cash 

L J PSC Signature 

QUANTITY DESCRIPTION 

61 pagr!s Copies of information in Docket 070650-E1 
for public records request 

L 
IGEICCA *IC In. Ibil 

~ 

PRICE AMOUNT 
I 

@$1.00 per $ 1.00 
CD 

\ 



.+ 

State of Florida 

CAPITAL CIRCLE OFFICE CENTER * 2540 SHUMARD OAK BOULEVARD 
TALLAHASSEE, FLORIDA 32399-0850 

DATE: May 19,2005 

TO: Chairman Lisa Polak Edgar 
52 = -n 

F o  Commissioner Nathan A. Skop a 

Commission Matthew M. Carter II 
Commissioner Katrina J. Tew 
Commissioner Nancy Argenziano " z " u ,  13 

FROM: 

RE: 

Sandy Simmons, Scheduling Coordinator &f 
Docket No.070650-El - Petition to determine need for Turkey Point Nuclear Units 6 and 7 
electrical power plant by Florida Power & Light Company. 

The location listed below has been reserved for the purpose of holding a customer service 

Sheraton Miami Mart Hotel 
711 NW 72"' Avenue 

Miami 
Contact: Mindy Roman 305-260-8928 

A map and directions to the hotel are attached for your convenience. (The hotel provides 
complimentary shuttle service from the airport.) If you have any questions regarding the hearing location 
please let me know. 

hearing on January I O .  2008 at 1O:OO a.m. in the referenced docket. 

Cc: Oftice of General Counsel (Fleming) 
Office of Public Information (Muir, DeMello, Brunson) 
Division of Economic Regulation (S. Brown) 
Office of Hearing Reporter Services (Faurot. Boles) 
Office of Commission Clerk (Wang, Docket File) -0 

Attachment 



Start: End: 
Miami International Airport (MIA): 
305-876-7000 Miami, FL 33126-3001, US 
Po Box 592075, Miami, FL 33159, US 

711 Nw 72nd Ave 



1 CLK Official Filing****l2/4/2007 1:55 PM .**." 

Matilda Sanders 

From: Theresa Walsh 
Sent: 
To: 
Subject: Order / Notice Submitted 

Date and Time: 
Docket Number: 070650 
Filename / Path: 070650.not.serv.hrg.doc 

Tuesday, December 04,2007 1:35 PM 
CLK - Orders I Notices; Katherine Fleming 

a- 12/4/2007 1:3400 PM 

Please issue the above-referenced notice today. 



I .tt*t CLK Official Filing"***1214/2007 1 5 4  PM 

Matilda Sanders 

From: 
Sent: 
To: 

Theresa Walsh 
Tuesday, December 04,2007 1:34 PM 
CLK -Orders / Notices: Katherine Flemina 
Order / Notice Submitted 

12/4/2007 1:33:00 PM 

I 

Subject: 

Date and Time: 
Docket Number: 070650 AdrmjllisoativcDPOOcoasmasr 
Filename I Path: 070650.Notice of Hearing and Prehearing.kef.doc -NO. oqwldo? 
Notice Type: PrehearingIHearing 

DISIRIBWoN: 
r/ 
I Please issue the above-referenced Notice today. 



1 CLK Official Filing****lU4/2007 l a 1 4  AM ***.* 

Matilda Sanders 

From: Theresa Walsh 
Sent: 
To: 
Subject: Order / Notice Submitted 

Date and Time: 
Docket Number: 070650 
Filename / Path: 070650or.ack.intv.opc.kef.doc 

Tsc_-&~-  07bg- P a  -61 

Tuesday, December 04,2007 8:13 AM 
CLK -Orders / Notices; Katherine Fleming 

1 12/4/2007 8:ll:OO AM 

Please issue the above-referenced Order Acknowledging Intervention in 070650 today. Because this order is signed by 
Commissioner Skop, the original is on its way to you. 















STATE OF FLORIDA 
COMMISSIONERS: 
LISA POLAK EDGAR, CHAIRMAN 
MATTHEW M. CARTER I1 
KATRMA J. MCMURRIAN 
NANCY ARGENZIANO 
NATHAN A. SKOP 

OFFICE OF COMMISSION CLERK 
ANN COLE 

COMMISSION CLERK 
(850) 413-6770 

ADMINISTRATIVL 
October 18, 2007 

R. Wade Litchfield 
Florida Power & Light Company 
7070 Universe Boulevard 
Juno Beach, Florida 33408-0420 

Re: Docket No. 070650-E1 

Dear Mr. Litchfield: 

This will acknowledge receipt of a petition to determine need for Turkey Point Nuclear Units 
6 and 7 electrical power plant, by Florida Power & Light Company, which was received in this office 
on October 16,2007, and assigned the above-referenced docket number. Appropriate staff members 
will be advised. 

Mediation may be available to resolve any dispute in this docket. If mediation is conducted, it 
does not affect a substantially interested person’s right to an adrmnistrative hearing. For more 
information, contact the Office of General Counsel at (850) 413-6248 or FAX (850) 413-7180. 

Office of Commission Clerk 

CAPITAL CIRCLE OFFICE CENTER 0 2540 SHUMARD OAK BOULEVARD 0 TALLAHASSEE, FL 32399-0850 
An Aftirmative Action / Equal Opportunity Employer 

PSC Website: http:/hnnv.floridapsc.com Internet E-mail: contact@psc.statefl.us 



Case Assianment and Schedulinq Reco r d  

Section 1 - Office o f  Comnission Cle L4 * 

I n i t i a l s  OPR 
Staf f  Counsel 

Page 1 of 1 

_. . 
38. 
39. 

Docket No.070650-EE Date Docketed: 10/16/200 7 T i t l e :  Pet i t ion t o  determine need fo r  Tur-key Point Nuclear Units 6 
and 7 e lec t r i ca l  power plant, by Florida Power & Light 
Conpany. 

&&ipaative~PtiCs OCcasumcr 

Conpany: Florida Power El Light *any 

O f f i c i a l  F i l i n g  Date: Expiration: 
Last Day t o  Suspend: 
Referred to: AOM CLK CMP (ECR) CCL 
V()' indicates OPR) 

Section 2 - OPR C o m  le tes and returns t o  CLK i n  10 workdays. 
Proaram Pod u le  BZ(a) 

l e  
WARNING: mIs SCHEDULE IS AN INTERNAL PUNNING DCWNT I I T  IS TENTATIIM AND SUBJECT TO REVISIMY. 

I 

OPR Staf f  

I 

Staf f  Counsel 

E.!& 

~ ~~ ~ 

FOR UPDATES CONTACT THE RECORDS SECTIMY:(SSO) 413-6770 Staff Assianlnentr 

Due Dates 
Current CASR revision leve l  Previws Current 

1 1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 

28. 
29. 

Reconmended assiqnments fo r  hearins 30. 
and/or decidinq t h i s  case: 31. 

32. 
Fu l l  Conmission 
Hearing Examiner _. Staff 34. 

35. 
Date f i l e d  with CLK: 36. 

27 

I I I 

140. I 
Section 3 - Chairman Comletes Assignments are as follows: 

- Hearing Officercs) 
I Comnissioners I Hrg I Sta f f  I 

Prehearing Officer 
I Conmissioners lplDnl 

the i d in t i ca l  panel d&ides the case. 
Where one Conmissioner. a Hearing Examiner o r  a S ta f f  Me&r i s  
assigned the f u l l  Conmission decides the case. 

KC/CLKOlS-C (Rev. 04/07) * COMPLETED EVENTS 

Approved: - 
Date: 



Case Assisnment and Schedulins Record 

Section 1 - Off ice o f  Conmission Clerk f i  r4 

. _  

Staff Assisnments 

Page 1 o f  1 

I T  I S  TENTATIVE AND SUBJECT TO REVISION. 
FOR UPDATES CONTACT THE RECORDS SECIION:(850~ 413-6770 

Due Dates 

Docket No.070650-E1 Date Docketed: 10/16/2007 T i t l e :  Pet i t ion t o  determine need fo r  Turkey Point Nuclear Units 6 
and 7 e lec t r i ca l  power plant, by Florida Power & Light 
Company. 

Conpany: Florida Power & Light Conpany 

Recomnded assisnments fo r  hearins 
and/or decidina t h i s  case: 

Ful l  C m i s s i o n  J- Conmission Panel - 
Hearing Examiner- Staf f  - 
Date f i l e d  with CLK: 10/19/2007 

Prosram Module 

OPR Staf f  

13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
2 7  

Off ic ia l  F i l i n g  Date: Expi rat ion: 
Last Day t o  Suspend: 

Referred to: ADM CLK CMP (ECR) GCL 
(‘0” indicates OPR) 

Section 2 - OPR Comletes and returns t o  CLK i n  10 workdays. chedule 
B2Ca) IWARNING: THIS SCHEDULE IS AN INTERNAL PUNNING WIZUMENT 

Conmissioners 

ALL I EO I CT I MM I AG I SK 

X i 

Cmiss ioners Hrg Sta f f  
Exam 

Sta f f  Counsel 

OCRs 

Revised CASR Due I M E  I 10/31/2007 
Order Establishing Procedure UJhE I 10/31/2007 

I I 

I I 
I I 

C Klancke 

I n i t i a l s  OPR 
Staf f  Counsel 

140. ’ 
Section 3 - Chairman Cormletes Assignments are as follows: 



Case AsSiQnment and Schedulinci Record 

m n Section 1 - Office o f  Comission Clerk 

Page 1 o f  1 

Docket No.070650-E1 Date Docketed: 10/16/2007 T i t l e :  Pet i t ion t o  determine need fo r  Turkey Point Nuclear Units 6 
and 7 e lec t r i ca l  power plant, by Florida Power & Light 
Conpany. 

Conpany: Florida Power & Light CMnpany 

Of f i c ia l  F i l i n g  Date: 
Last Day t o  SusDend: 

Expi ration: 

Referred to: ADM CLK CMP (ECR) GCL SCR SGA 
(“0’ indicates OPR) 

Section 2 - DPR Comletes and returns t o  CLK i n  10 workdays. 
Prwram Module B2(a) 

l i n e  Schedule 
WARNING: THIS SCHEDULE IS  AN INTERNAL PLANNING DOWMENT I I T  IS TENTATIVE AND SUBJECT TO REVISION. 

OPR Sta f f  

Staf f  Counsel 

m 

C Klancke 

29. 
Recomnded assignments fo r  hearing 30. 
and/or deciding t h i s  case: 31. 

32. 
Fu l l  Conmission X Conmission Panel - 33. 
Hearing Examiner- Staf f  34. 

35. 
Date f i l ed  with CLK: 36. 

17 

I n i t i a l s  OPR 
Sta f f  Counsel 

140. I I I 

CSRA Section 3 - Chairman Com letes Assignments are as follows: 

- Hearin Of f icer  s) 
Comi ssioners 

Where panels are assigned the senior Conmissioner i s  Panel Chaii 
the ident ica l  panel decides the case. 
Where one Comissioner, a Hearing Examiner o r  a Staf f  M e h r  i s  
assigned the f u l l  Conmission decides the case. 

- \  - 
Prehearing Of f icer  
Comi ss i  oners 71 ED I CT I FIR I AG 

man: 
Approved: 
Date: 11/02/2007 

PSC/CLKO15-C (Rev. 04/07) * COMPLETED EVENTS 



- 
Case Assiqnmnt and Schedulinq Record Page 1 o f  1 

Proaram Module B2Ca) 

Sta f f  Assiqnmnts 

7 /4 ' Section 1 - Office of Comnission Clerk 

WARNING: THIS SCHEWLE I S  AN INTERNAL PLANNING ffiYIUNENT 
I T  I S  TENTATIVE AND SUBJECT TO R E V I S I W .  
FOR UPDATES CONTACT THE RECORDS SECTIW:(BSO) 413-6770 

Due Dates 

Docket No.070650-E1 Date Docketed: 10/16/2007 T i t l e :  Pet i t ion  t o  determine need for Turkey Point Nuclear Units 6 
and 7 e lect r ica l  power plant. by Flor ida Power EL Light 

H r g  Staff 
Exam 

Comni ssioners 

ALL I EO I CT I MM I AG I SK 

X I 

Company. 
Company: Florida Power EL Light Company 

Conmi ssioners 

OPR Staf f  S Brown 
C Bulecza -Banks. S Gar1 . 
R Graves, C H e w i t t  
P Lester, B McNulty 
M Springer, P Stallcup 
J Wu 

Staf f  Counsel 

Q a S  

' 6. 

C Klancke 

IL . 
12. 
13. 
14. 
1s. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 

29. 
2a. 
~~ 

Recomnended assiqnments f o r  hearins 30. 
and/or decidinq t h i s  case: 31. 

32. 
Fu l l  Comnission X Comnission Panel - 33. 
Hearing Examiner- Staff 34. 

35. 
Date f i l ed  wi th CLK: 36. 

37. 
38. 

Staff Counsel 39. 
I n i t i a l s  OPR 

140. I I I 

C5R4 Section 3 - Chairman Convletes Assignments are as follows: 



Case Assisnment and Scheduling Record Page 1 o f  1 

n n Section 1 - Off ice o f  Conmission Clerk 

Docket No.070650-E1 Date Docketed: 10/16/2007 T i t l e :  Pet i t ion  t o  determine need fo r  Turkey Point Nuclear Units 6 
and 7 e lec t r i ca l  parer plant, by Florida Power & Light 
Conpany. 

Conpany: Florida Power & Light Conpany 

Date f i l e d  with CLK: 11/26/2007 

Of f i c ia l  F i l i ng  Date: Expi rat ion: 
Last Day t o  Suspend: 
Referred to: ADM CLK CMP (ECR) GCL SCR SGA 

X 
Seaion 2 - OPR Comletes and returns t o  CLK i n  10 workdays. 
Program Module Ezra) IWARNING: THIS SCHEDULE IS  AN I N T E R M L  PLANNING DCWMENT 

Time Schedule 

__. 
36. 
2 7  

OPR Staf f  

Staff Counsel 

OCRs 

IT I S  TENTATIVE AND SUBJECT TO REVISION. 
CONTACT THE RECORM SECTION: (8820) 413-6770 

Due Dates 

CASR revision leve l  Previous Current 

3 Wu 4. 
. 

C Klancke 

25. 
26. 
27. 
28. 
29. 

Recomnended assignments fo r  hearing 30. 
and/or decidins t h i s  case: 31. 

32. 
Ful l  Conmission X Conmission Panel - 33. 
Hearing Examiner- S ta f f  34. 

7 <  

I n i t i a l s  OPR 
S t a f f  Counsel 

I I 
I I 

- Hearing Officer(s) 
I Conmi ssioners I lira I Staf f  I 

Prehearing Of f icer  
I Comnissioners IAOMI - 

Exam 
ALL I ED I CT I MM I AG I SK 

X 

127/2007 

Where panels are assigned the senior Comnissioner i s  Panel Chairman: 
the identical panel decides the case. 
Where one Conmissioner, a Hearing Examiner or a S ta f f  Menber i s  
assigned the f u l l  Conmission decides the case. 

Approved : 
Date: 

PSC/CLKOlS-C (Rev. 04/07) * COMPLETED EVENTS 



Case Scheduling/Rescheduling Advice 

Event ormer Date 

Last Revised 10/30/2007 at 1:09 p.m. Page 1 of 1 

New Date Location I Room 

9:30 a. - 5:OO p. 

~~~~ 

Prehearing Conference 01/14/2008 Tallahassee / E-148 

Hearing 01/30/2008 Tallahassee / E-148 

Hearing 01/31/2008 Tallahassee / E-I48 

Hearing 02/01/2008 Tallahassee / E-I48 

2. Hearingprehearing Assignment Information 

Commissioners Hearing Staff 

D... 

------l OEP PSC-07-0869-PCO-EI, 10/30/07 

PSC/CHM 8 (0912005) CCS Form Number: 070650-EI-00001-006 



n n 

Commissioners Hearing Staff Hearing 
Officers 

ALL ED CT M G SK 

Case SchedulingReschedulingc Advice 
Last Revised 11/05/2007 at 10:49 a.m. 

Commissioners Hearing Staff 

A L L I E D  ICT Id AG ISK 

X I  

Page 1 of I 

Remarks: 

Economic Ilegulation 
Court Reporter 
Staff Conta1:t - Tom Bal lger  

4 3  
c: s E 
C, -c nL! 

02.: 1 xc 
I- -!- 01 7 m -2; 
-I c T, 2; ... -.J .+ 

w '-2 
F ;./, 

From: Office of Chairman Lisa Edgar 

Docket Number: 070650-E1 --Petition to determine need for Turkey Point Nuclear Units 6 and 7 electrical pofi&j;fant, Wlorid+ 

N <-') 

,--, 

X L .  

c -> 

Commissioner Carter Deputy Executive Director 
Commissioner McMurrian General Counsel 
Commissioner Argenziano 
Commissioner Skop Commission Clerk 
Executive Director Competitive MarketsEnforcement 
Public Information Officer 

Strategic Analysis & Gov. Affairs 

Reg. Compliance/Consumer Asst. 

Power & Light Company. 

7 OEP PSC-07-0869-PCO-EI, 10/30/07 

1. Schedule Information 

Event Former Date New Date Location I Room 

Service Hearing 01/10/2008 Miami 

1. Schedule Information 

2. Hearingmrehearing Assignment Information 

Commissioners Preheariug 
Officer 

PSC/CHM 8 (09/2005) CCS Form Number: 070650-EI-00001-007 



h n 
Case SchedulindRescheduline Advice 

Last Revised 12/10/2007 at 12:04 p.m. Page 1 of 

Economic Regulation 
Court Repoirter 
Staff Contact - Tom Ballinger 

5 %  
n a o  a - n J  

XI* 'D 15 m- 
%E 3 i 

From: Office of Chairman Lisa Edgar 

Docket Number: 070650-E1 - Petition to determine need for Turkey Point Nuclear Units 6 and 7 electrical p o G t ,  = I o n 6  

Commissioner Carter Deputy Executive Director 
Commissioner McMurrian General Counsel 
Commissioner Argenziano 
Commissioner Skop Commission Clerk 
Executive Director Competitive Markets/Enforcement 
Public Information Officer 

Strategic Analysis & Gov. Affairs 

Reg. Compliance/Consumer Asst. 

Power & Light Company. 
- 
0 x g - 3  

r n  "' 
w o  

1. Schedule Information 

Event IFormer Date/ New Date I Location I Room Time 

- 
0 x g - 3  

CI) 
w o  

1. Schedule Information 

Service Hearing 01/10/2008 01/09/2008 Miami 

2. Hearing/F'rehearing Assignment Information 

Hearing 
Officers 

Former Assignments 

Commissioners Hearing Staff 

Current Assignments 

Commissioners 

- 
ED CT MMAG ~ A G  ISK I A D M  

X I  

OEP PSC-07-0869-PCO-EI, 10/30/07 

PSCKHM 8 (09/2005) CCS Form Number: 070650-EI-0000 1-008 



Case Assianment and S c h e d u l i w  

Section 1 - Off ice o f  Connn ‘ssion Clerk,\ F, 

Page 1 of 1 

Docket No.070650-E1 Date Docketed: 10/16/2007 T i t le :  Pet i t ion t o  determine need fo r  Turkey Point Nuclear Units 6 
and 7 e lect r ica l  power plant, by IFlorida Power k Light 
Conpaw. 

-any: Florida Parer  & Light *any 

Of f i c ia l  F i l i n g  Date: 
Last Day t o  Susuend: 

Expiration: 
~~ 
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