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Energy Neqative: Introduction

This is thefirst of threevolumes in the Paradigm Case Negative series for the 2B1@&rossEx debate season.
This bookfocuses on cases that promote the development of renewable and hydrocanppresoerces from

t he Ear t. Thid mtroductienamil give you a short overview of many of the more important arguments
contained in this boolAs always, we strongly suggest that you work to familiarize yourself with the evidence,
and use the matels in this text as a springboard for your own work.

Expanding offshore exploration and drilling of oil and natural gas resources promises to be a very strong
affirmative case, and we have devoted a lot of space to an array of negative arguments agaissd

hydrocarbon production. The first section begins with two very important sets of negative blocks. The first set
challenges the affirmative claim that offshore drilling will increase U.S. energy security / decrease overall olil
dependence. Notnty can you argue that the affirmative will not appreciably increase U.S. oil production, but

there is excellent evidence claiming that expanded U.S. production will do little to either check against global oll
price shocks or to protect the U.S. econonayt such events. Oil is priced globally, so a supply disruption in Iraq
would cause U.S. oil prices to increase. There are also good defensive arguments about the minimal effects that
oi l dependence has on either Agoand detofbldcks aggues thad durrepto s i t
domestic energy production, particular shale oil and shale gas, solve most of the reasons why increased offshore
production is a good idea. These cards are pretty good, and they provide a powerful challengstto the be
affirmative advantages. The section concludes withagiety of case turns/mindisadvantages to hydrocarbon

drilling, outlining the negative environmental consequences of increased oil drilling, the effects that oil and gas
production will have on miléry training, and the threat posed by the industry to other, more valuable uses of the
oceans.

The second sectiqurovides general case arguments against efforts to expand renewabye Enesg arguments

apply to wind, solar, and other renewakbesed affirmativeslhe best arguments against most categories of
renewable energy are: a) the intermittent nadfitbe energy source requires fossil fuml nucleatbased backup
generating capacity (typically natural gas), confoundmegenvironmental benefits dfleard energytechnology;

b) the consistently higher costs of renewable energy technologiggerédainore traditional energy sources

rendeing them noncompetitive; c) the logistical difficulties and very longéimh r ames i nvol ves in
renewable sources to match growing electricity demand limit their utility; and d) the inability of majoaaides
technologies to serve as ready substitutes for many uses of fossil fuels, particularly oil in the transportation sector.
There are also blocks addressihg drawbacks offeedin tariffs (FITs or FiTs) anincentive schemdesigned to
encourageenewables developmeritTs have been suggested as a way of jumpstarting a number of renewables
technologies, including solar and wave energy. Tinsérin Eirope has been extensive, and the record indicates

that FITs both do poorly in expanding renewable energy productiopaaadsignificant challenges to national
economies.

The third and fourth stions include negate attacks against two specific renewables technologies, offshore wind
energy (OWE) and ocean thermal energy conversion (OG5t of the criticisms of renewables in general

apply to OWE and OTE® high cost, inefficiency, etc. Thergealso strong arguments about the environmental
and economidrawbacks of both technologies. The OTEC seddilso challenges the common assertion that the
technology can promote the use of hydrogen as an energy comwéics number of block arguing that

hydrogen technology is both expensive andikely to becomewvidely adopted in the ned&erm, everwith

government support.

Best ofluck!
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Qil/Gas Neq: Energy Independenc® Domestic Production Irrelevant
1. Domestic production cannot shield the U.S. from the global market

ElizabethRosenbergSenior Fellow and Director, Energy Environment and Security Program, Center for a New American
Century, ENERGY RUSH: SHALE PRODUCTION AND U.S. NATIONAL SECURITY, Report of the Unconventional

Energy and U.S. National Security Taskéard 14, p. 6.

As the United States imports less energy, some policy leaders hope that a push toward energy isolationism will insulate the
country from instability in the global energy market. Such hopes are unfounded. Hoarding energy at home, ri@lgiecthg
relationships with major global energy players and forfeiting economic opportunities to export energy would leave the United
States less secure. Moreover, policymakers would then be unable to use energy as a tool of economic statecrafit to coerce
benefit other countries. Instead, the United States should accept the reality of energy interdependence, take steggs to decrea
domestic consumption and diversify supplies, facilitate broader energy exports, and more deeply and creatively integrate
enegy security into strategic policy and military planning.

2. OQil prices are set globally we cannot insulate ourselves from the world market

ElizabethRosenbergSenior Fellow and Director, Energy Environment and Security Program, Center for a New American
Century, ENERGY RUSH: SHALE PRODUCTION AND U.S. NATIONAL SECURITY, Report of the Unconventional
Energy and U.S. National Security Task For@e,12, p. 8.

Nevertheless, the United States remains vulnerable to fluctuations in the global energy markeiteth8tates is importing
less oil because of new domestic supplies. Yet because oil prices are effectively set globally for all consumers and global
economies are deeply interconnected, U.S. consumers will continue to live by glébahadigasoling prices for the
foreseeable future. Although bilateral energy trade with some countries may be on the decline, the United States is still
inextricably linked to the global oil trading system and its price fluctuations.

3. Domestic production does not changthe importance of oil to U.S. national security interests

CharlesLGlasey Pr of essor, Political Science and International A
U.S. National Security, o | NTERNAPH OMAGp. RECURITY v. 38 n.
doi:10.1162/ISEC_a_00137.

The recent boom in U.S. oil production and the reductions in oil imports that this boom has made possible have surprisingly

little impact on the structure of my analysis and its central conclusions. Bechinades in a global market, U.S. production

does not sever the United Statesd connection to internati
argue that because many potential threats to U.S. national security have théirmoote t her st ates® consump
in the United States has virtually no impact on these mechanisms.
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Oil/Gas Neq: Energy Independenc® Domestic Production Irrelevant] c ont 6 d ]

4. No energy security global market

Congressional Budget Offic€B0), ENERGY SECURITY IN THE UNITED STATES, & 12, p. 9.

The worldwide market for oil makes it almost impossible for a large country like the United States to gain independence, or
separation, from that market. In the United States, decisions about how miacimgibrt are made not by the government, but

by private firms that extract, refine, and sell products made franfoil example, gasoline, diesel, and jet fuéb households

and businesses. Those private firms enter into trading arrangements with ietiterfgms or governments that produce oil

based on the profitability and legality of such arrangemé&iotsexample, private U.S. firms produce much of the oil exported

by Chad, but they are prohibited from purchasing oil from Iran because of U.Ssaradd®ns against that country. Despite
those sanctions, U.S. households and businesses wbilitdl ben
other countries and firms that, in turn, require less oil from elsewhere irotfe: {iThe largest importers of Iranian oil in 2008

were Japan, China, and India.) The worldwide market for oil means that the demand for oil by consumers around the world will
be satisfied with the least expensive oil, after accounting for transportatts) quality, and trade sanctions, regardless of

where it is produced. Disruptions in oil production in one country will cause the world oil market to readjust so that all
countries and firms continue to receive oil at the new prevailing price. For Bxamp002, strikes in Venezuélaa large

exporter of oil to the United Stat&seduced Venezuelan production by more than 60 percent. As a result, U.S. refiners
purchased more oil from other countries or firms, and Venezuela began importing oil sodbkt deliver oil to U.S. firms

and other foreign parties with whom it had entered into contracts. U.S. independence from the worldwide market for oil would
require a degree of isolation that is almost certainly not feasible or desirable in such agginbaiye The United States

produces only about 40 percent of the oil it needs to satisfy U.S. consumer demand; thus, the United States canifiot shut itsel
off from the world market without causing a shortage in U.S. supplies of oil and a resulting largpidridcrease in the price

of oil and its products. As long as the United States imports oil, even in small quantities, the prizendfetiier imported or
produced domesticaly will be set in the world market. Even if the United States produced &8 oil;i it could only cut itself

off from the world market and its price fluctuations by prohibiting private firms from trading internationally (which would
violate rules of the World Trade Organization). But such a strategy would require the pericaliedisd large oil fields in

the United States coupled with a reduction in per capita U.S. oil consumption. Moreover, some multinational oil firms would
probably respond to such a strategy by making decisions about where to explore for new oil fieddsasistaf whether the

price of oil was higher in the United States or elsewhere. Those investment decisions would probably reflect any differences
between oil prices (that is, firms would respond to higher prices in the United States with more U.@eimyestd, through

their effects on supply, would serve to connect global price movements to the U.S. market, despite U.S. efforts aimed at
avoiding that outcome.



Paradigm Research 20156 CXd Energy Negative

Qil/Gas Neq: Energy Independenc® General Ans
1. AEner gy i ndependeirsloddnotigude @ur palicys n o me r

ElizabethRosenbergSenior Fellow and Director, Energy Environment and Security Program, Center for a New American
Century, ENERGY RUSH: SHALE PRODUCTION AND U.S. NATIONAL SECURITY, Report of the Unconventional

Energy and U.S. Nietnal Security Task Forcep214, p. 1112.

Particularly in the United States, decadds perceptions of scarcity are now giving way to relieved, even exuberant, feelings

of abundance. Yet because of t he nralianceoon fdreignaievdlmot ¢limieate t o gl
vulnerabilities in the U.S. energy sector. Energy-self f f i ci ency or fAindependencedo is nei
advantageous nor the strategically optimal policy objective for U.S. policymakers seekihgieet).S. energy security,

whether by ensuring reliable supplies or by reducing U.S. vulnerability to shifts and spikes in the global energy trade. The
continued use of, and fixation on, energy independence terminology in the political debate is lzakiagrore informed

public conversation about the actual energy market vulnerabilities faced by the United States and effective strategies to
promote energy security.

2. National security interests are better served by leaving the oil in the ground for fure use

MichaelLeVine, Pacific Senior Counsel, Oceana, Testimony before the House Natural Resources Committee, Subcommittee

on Energy and Mineral Resource8, 618 13, http://naturalresources.house.gov/uploadedfiles/levinetestimehiAA&.pdf
accessed-5-14.

For similar reasons, increasing offshore lea8img HR 2231 attempts to dowill not increase national security. In fact, it is

possible that national security needs will be more effectively protected by leaving large reservoirs of oil in thargiiound

other, cheaper sources are exhausted. Moreover, increasing offshore oil and gas activities threatens the economitt benefits an
food security provided by fisheries and other uses of our oceans. It is important to put the situation in the propevicoatex

than 90% of the worldds oil and gas reserves have been na
opportunities for large, muttiational corporations have become substantially narrower. The push to develop in the U.S. Arctic
results in part from these incentives, which are not necessarily congruent with our national interests.

3. Domestic production does not insulate us from global markets

Energy Security Leadership Coun@l NATIONAL STRATEGY FOR ENERGY SECURITY: HARNESSIG AMERICAN
RESOURCES AND | NNOVATI ON, Securing13p2lri cads Future Energ
As long as the United States depends on petroleum fuels to power its e@oanthits transportation sector, in particdlahe

nation will be exposed to the economansequences of high and volatile oil prices. Although the United States is both an
important producer and consumer of oil, oil prices are determined globally by a wide range of factors occurring in dozens of
countries and markets. There is a single rireggonal oil market defined by benchmark prices that are effectively equivalent
after accounting for shipping costs, variations in qualit
energy security is not meaningfully affected bg tatio of foreign to domestic oil supply.
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Qil/Gas Neq: Energy Independencg Price Ans(General)

1. Increased domestic production wondét i mpact the gl

Congressional Budget Offic€B0), ENERGY SECURITY IN THE UNITED STATES,& 12, p. 10.

Over the long run, the United States could explore for and develop additional oil resources, which would tend to increase the
supply of oil. However, development of new oil resources in the United 8tpteticularly oil fields in deep water off the

coasd could take more than 10 years. Moreover, the ability of lgayernmenbwnedoil producers elsewhere to

strategically respond to such increased supply means that the ultimate effect of increased U.S. production would probably be
dampened. Thatis,in@esi ng production of oil in the United States mi
lower the price of oil significantly.

2. Expanding drilling will not impact gas prices

GREENPEACE A Offshotred®r NOTi nhlge ARsiwees t @t8H40NE Bamp, O
www.greenpeace.org/usa/en/nesvstblogs/news/offshordrilling-it-s-not-t/, accesse@-9-14.

Record high gas prices have beesking the news headlines for the past few months. Each week gas prices top the previous
week, resulting in a new dfime high. Unless you are fortunate enough to live, work and play within walking distance from
your home, you have been affected by thegh bas prices like the rest of the nation. While the public continues to be
outraged about gas prices, some politicians (McCain, Bush, and Gingrich) are taking advantage of the dire situation by
organizing a push to drill for oil along our coastlines Hfitéh 27-year moratorium. But, if you scratch below the surface of

their "drill now pay less" rhetoric, you'll learn that the only people who stand to benefit from offshore oil drillingb&ould

their friends in big oil. Exxon Mobil and the other oil magl companies are already bringing in record profits due to high gas
prices, more drilling would mean they'd make even more money, while the public would not see any change in gas prices.

3. Oilis globally pricecdd even doubl ed U.S. rpricesducti on wonot | owe

MichaelLevi, seni or fell ow, Council on Foreign Relations, fAWhy
BLOOMEBERG VIEW, 4 160 13, www.bloombergview.com/articles/204B4-16/why-moreu-s-oil-may-notmean

cheapeiu-s-gas accessed-44-14.

Oilskptics | i ke to point out that the U.S. consumes 20 perc
Such lopsided numbers, they insist, destine the U.S. to depend on foreign- cnoléss it slashes its consumption and

embraces alteatives. Lately, though, a surge in U.S. oil production appears to have turned the tables. In an interview with
Bloomberg News early last year, Adam Sieminski, an analyst who would soon leave Deutsche Bank AG to join the White

House staff, capturedthenwo A For 40 years, only politicians and the oc
talked about achieving energy independence. Now it doesnbod
change the U.S. economy, international secariiy the global climate. But for many people, a simpler question matters most:

What will U.S. oil abundance mean for the price of gasoline at the pump? Because oil is traded globally, prices ultimately
depend on how much is produced in the entire worldjusb in the U.S. A world where the U.S. produces 10 million barrels of

oi l daily wondt necessarily have | ower prices than one wh
2010 than in 2009, but oil prices were higher then, too.

4. Source of production makes no difference in the price of oll

Dr.lvanEland s eni or fell ow, fiNo War for Oidl21611)S Dependency and
www.independent.org/newsroom/article.asp?id=32ittessed-6-14.

Shoul dndt t htehe woelpaeds ies tple back? After all, under thei
terrorist nations and dictatorships of the Persian Gulf? Not really. Dependence on foreign oil is not the problem that
conventional wisdom makes it out to e a corollary, all the wars we have fought oved dibr example, two with Iraq and

the threat of such with Iré@nhave been largely unnecessary and immensely expensive. Of the less than half of U.S. petroleum
consumed that is imported, about half of thahes from the Western Hemisphere. Only about 18 percent of imports originate

from the Persian Gulf. But it would not matter much if the United States produced 100 percent of what it consumed or whether
it all came from the Persian Gulf, because the pritleeapump is determined by the worldwide oil market. If more oil is put

on market from anywhere around the globe, the price will go down; similarly, if oil production is cut anywhere in the world

and not offset by increases elsewhere, the price will gdhugs, this American miAboom will not likely make much of a

difference in what the U.S. consumer pays for gasoline, diesel fuel, or heating oil.


http://www.greenpeace.org/usa/en/news-and-blogs/news/offshore-drilling-it-s-not-t/
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Qil/Gas Neq: Energy Independenc@ Price Ans (General)l cont 6 d]

5. Production balancing from other countries Imits any effect of U.S. production on prices

Michael Levi, senior fell ow, Counci l on Foreign Relations, i Wh y
BLOOMEBERG VIEW, 4 160 13, www.bloombergview.com/articles/2048}-16/why-moreu-s-oil-maynotmean

cheapr-u-s-gas accessed-44-14.

That said, if the U.S. increases production while output from the rest of the world remains unchanged, total world supply wil

rise and prices will fall below what they otherwise would have been. How much so is tough toamgibdt if recent

estimates from a team at the International Monetary Fund are right, a 5 +bdliceta-day increase in oil supplies could cut
pricesinhalfSo why i snét everyone predicting pl ummetthienrg cporuinctersi?e
output usually falls, with the net result being a much smaller increase in world supplies, and hence less effectrartoices.

this is driven by markets: More U.S. oil means lower prices; lower prices render some oil projects edignomiteactive;

those either shut down or dThisidtompoended by apeavendnare impomdant dynamict h e f
Many countries try to maximize their revenue from oil sales by restraining production and propping up price&.aBaydi

for example, can often profit more by producing |l ess oil
from holding back output rises. This is the goal of the Organization of Petroleum Exporting Countries. OPEC stik gi@duce
percent of the worldbés oil, a figure that DbAddfthisalfecsthe up an

potential consequences of higher U.S. oil production. As U.S. output rises, so that prices are inclined to falkespowriog
countries will prop them up by cutting back their own supplies. If a 5 mibbammeta-day increase in U.S. crude output is met
with a 4 millionrbarreta-day cut in supplies from other countries, the net impact on prices is reduced by afféietor

6. Domestic production does not decrease oil prices

Daniel J.Weiss senior fellow, Center for American Progress Action Fund, Testimony before the House Subcommittee on
Energy and power,d 130 12, www.americanprogressaction.org/issues/green/t&84r2/09/13/37822/thamericarenergy
initiative-a-focuson-the-outlook-for-achievingnorthamericarenergyindependenceavithin-the-decade/accessed-8-14.

The Associated Press tested whether more U.S. drilling would lower gasoline prices when tiecbad@éxhaustive analysis

of 36 years of monthly U.S. oil production and gasoline p
comes out of U.S. wells and the price at sehtiaelyglfreap. 0 The
Germany paid about the same for gasoline as we did in recent years. (minus taxes, of course.) Because more domestic oil

production will have |little impact on gasoline plingces, @AN

into previously protected places are unlikely to ease pain at the pump. However, such proposals will increase carlon and oth
pollution because many oil and natural gas production techniques generate significant emissions.

7. Domestic production smply will not lower prices

Daniel J.Weiss senior fellow, Center for American Progress Action Fund, Testimony before the House Subcommittee on

Energy and power,® 130 12, www.americanprogressaction.org/issues/green/report/2012/09/13/3782R1enearerergy
initiative-a-focuson-the-outlook-for-achievingnorthramericarenergyindependencavithin-the-decade/accessed-8-14.
Whenever oil and gasoline price spikes occur, Bi@®utOil and
because oil prices are set by the world market, more domestic drilling cannot really alter the price at the pump. Even oil
independent nations such as Canada experienced high gasoline prices this year. The Wall Street Journal reiterated that there
littler el ati onship between domestic oil production and gasol:
gasoline in your country. According to the U.S. Energy Information Administration, Germans over the past three years have

paid an average &2.64 a gallon (excluding taxes), while Americans paid $2.69, even though the U.S. produced 5.4 million
barrels of oil per day while Germany produced just 28,000. To test whether more U.S. drilling would lower gasolinegprices, th
Associated Press justiopleted an exhaustive analysis of 36 years of monthly U.S. oil production and gasoline price data. AP
found that there is: €& no statistical correlation between
more domestic oil drilingwmok ed as pol i ticians say, youdd now be paying
paying the highest prices ever for March.
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Qil/Gas Neq: Energy Independenc@ Price Ans (General)l cont 6 d]

No longterm decrease in priced global demand is surgimgy, will prop up prices

Michael Levi, senior fell ow, Counci l on Foreign Relations, i Wh y
BLOOMEBERG VIEW, 4 160 13, www.bloombergview.com/articles/204B4-16/why-moreu-s-oil-may-notmean

cheapeiu-s-gas accessed-44-14.

To figure out how OPEC countries wild.@l respond to rbdesing U
takenupbyevegr eat er demand. Thatdés where China, India and the
Energy Agency has projected that demand for oil from the developing world will rise to 41 million barrels a day by 2020, from

32 million in 2008. Developedorld demand, meanwhile, is projected to fall by only a quarter as much. Other projections

yieldd mi | ar outcomes. The net result is a huge new mMdrket,
this was at the front of my mind when | arrived at OPEC h
influenceha waxed and waned, but with almost half of world oil

higher fraction of the worl dos -BadricadggmercLibyan @l minister, welcomet ine. ma t t
Trained at Flada Southern College, the onetime Esso Standard manager was by then 71 years old and serving his second term
as secretargeneral of OPEd.asked him how he felt about the boom in U.S. oil and gas production and was a bit taken back

by his rerpdal.l yiThhdosd,ice he said. Since Richard Nixonbs pre:c
Mi ddl e Eastern oil, and now rising U.S. out put coul d get
pointed to the U.S. president@la mpai gn, which at the time was just warming
IpressedeBadr i on whether OPEC could weather growth in U.S. s
room for Heésgpbbdproght. In the short run, itbés entirely
production, |l eading to a temporary price crash. Ovter the
for oil. And even though crude outpistrising in the U.S. and Canada, it is declining in countries such as Norway and the U.K.
Rapid production increases by producers such as Iraq and Venezuela could quickly alter the picture, as could a persistently
weak Chinese economy, letting U.S. oitjut tip the final balance. It would be unwise to bet on that, though. U.S. production

may help keep a lid on prices, but will probably not do much beyond that in the long run.

Domestic dril | i nogwillyustgebexpotted wer pri ces

Leah McGratlGoodman j our nal i st, fAWhen o6Drill BabyobR¥»il1l2d 1 6 Means #AE
http://finance.fortune.cnn.com/2012/05/23hisexports/?iid=HP_Riveraccessed-6-14.

Americans are frequently promised that more oil and gas drilling will traristatéower energy prices. In a pedection

advertising push this spring, American Petroleum Institute President and Chief Executive, Jack Gerard, said: "More domestic
production is critical to putting downward pressure on gasoline grisapply matters And so it does. But what happens

when we start exporting those extra barrels? You don't need to be an economist to know the answer. When supplies are tight,
prices stay propped up. A fresh infusion of supplies may send prices down, but when theytesl égmmnsumers overseas

willing to pay more for their energy, Americans never get to see the savings. A boom in natural gas drilling in the U.S. has,
indeed, led to dramatically lower prices across the board as supplies hold near historic highanyst #ggressive oil

drilling in the country in nearly a decade has not produced the same result, even as crude oil inventorigeittagti

While oil recently slipped below $100 a baried dip Wall Street has already branded as temparamemains at the upper

end of its historic rangdhe reason is simple, although our nation's politicians and business leaders have been coy about it. It
comes down to our ability to export. Right now, the U.S. does not have sufficient exporting facilitep fodce with the

flood of natural gas. On the other hand, we have long had the ability to export record amounts of petroleum products, such as
gasoline, jet fuel and heating diland that's exactly what we've been doing.

More domestic productionword t | o w & set hy global markets

Leah McGrathtGoodman j our nal i st , AiWhen o6Dril |l BabyobP¥»i1ad |l 6 Means AE
http://finance.fortune.cnn.com/2012/05/23hisexports/?iid=HP_Riveraccessed-6-14.

With Goldman Sachs predieg this week that the global balance between energy supply and demand will keep tightening, it is
unlikely that demand for U.S. energy exports from buyers overseas such as China and India will cool down anytime soon. In
fact, even if the nation's energypplies are kept bottled up inside its borders the way natural gas is now, the U.S. Energy
Information Administration suspects that instead of prices falling, refiners might just cut production. The upshotes that th

boost in oil and gas drilling does ieed undergird our energy security by reducing our dependence on foreign oil and gas. But

any extra slack is not likely to translate in reduced prices at the pump for Americans, as oil and gas drillers aeejust as k

export our supplies as to drill tme
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Qil/Gas Neq: Energy Independencg Price Ans (Offshore)

1. Even if production meets the most optimistic levels, it will not move the needle on oil prices

JackLeibenluft, fiwhat 6s the Deal wit 812008 shore Drilling?0 SLATE,
www.slate.com/articlebealth_and_science/the_green_lantern/2008/08/whats_the_deal_with_offshore_drillirazbéssed
4-8-14.

These criticisms are valid. But from the perspective of lowering gas prices, they don't really matter. Even the mogt optimist
estimates about offshedrillingd the exact ones pushed by its strongest propodusmise no relief at the pump now and

only a small impact later. Start with the timeline: The EIA assumes that the current moratorium will remain in placg&2jntil 20
when the offlimits areas wuld finally be open for leasing. Then it would take another five years for the oil companies to find
the best drilling sites and start up their commercial wells. We're likely to have thatfivgap before real production begins

no matter when the mdmium end$ particularly since there is a major shortage in the number of rigs available for drilling.

In other words, we could all agree on the merits of offshore drilling tomorrow and it probably wouldn't increase thef supply o
oil until 2013 at the eadst. Now, let's imagine that higher oil prices make it profitable to drill more intensively offshore.
These graphs (PDF) suggest that very high prices would effectively double the amount of "economically recoverable" oil
offshore, as compared with what wd be recoverable at $50 a barrel. That would give us 400,000 barrels a day. The most
optimistic case for offshore drilling, from an oil industry group (PDF), predicts an eventual output of 1 million baasels a d
Even that high estimate probably wordive much of an effect on gas prices. Oil is traded on a global market, and adding 1
million barrels per day would increase global production by slightly more than 1 percent. A standard model of oil markets
suggests the 1 percent change would reduce gasspiy about 3 percent over the long &@rassuming that OPEC or other oil
producers don't cut their own supply in order to maximize profits. (For similar reasons, the EIA predicts (PDF) opering up th
Arctic National Wildlife Refuge would lower oil pricdsy about $1.44 a barrel in the besise scenario.)

2. Increased offshore production will not lower oil prices

Michael J.ConathanDirector of Ocean Policy, Center for American Progress, Testimony before the House Natural Resources
Committee, Subcommée on Energy and Mineral Resource$,68 13,
http://naturalresources.house.gov/uploadedfiles/conathantestimO6yD®& pdf accessed-5-14.

Increasing productiowill not lower gas prices. One of the issues Americans care about most fervently when it comes to oil
production is the price of gasoline. But the fact is that increasing production will do nothing to lower prices at the pump.

2012 the Associated Press, AP, tested the theory of whether more U.S. drilling would lower gasoline prices. It conducted an
exhaustive analysis of 36 years of monthly U.S. oil production and gasoline pricadataf ound A[ n] o stati st
between how much oilcomesda of U. S. well s and the price at the pump. 0
might be to macroeconomic theory, thetbe-ground reality is that more drilling will not lower gas prices. The Energy

Information Administration finds that evehwe wave the green flag for our entire exclusive economic zone, it will do nothing

more than reduce the cost of gasoligeveo cents and not until 203Blere is why: * As of 2012 U.S. oil production was at an

eighty ear high, and {Thkemmésé¢r gpceOnt!| d&kortrom the Energy I nf
production to continue growing at | east through 2013 base
issued fiveyear drilling plan, fully 75 percent of our undisewed, technically recoverable offshore reserves will be open for

drilling. All that additional activity has not brought down the price of gasoline at the pump. * If oil companies wanted to

increase production, they could. In March 2011 the Departmehedhterior released a report revealing that-thicds of oil

andgas companiesd® offshore | eases and more than half of th
ultimately constrained not by oil production but by refining capabtp.r e t han hal f of the nationd
five companies, and in the spring of 2011 as gas prices surged close to $4 per gallon, the Los Angeles Times reported that
domestic refineries were fAopeiraniangpadi tayp,otarBd tpleatc eex p i
as gasoline were increasing because f or ei gn -atbninisteatorsoftvee r e
Energy Information Administration, testified before the full House NhtureRe s our ces Commi ttee i n 20:
do not project additional volumes of oil that could flow from greater access to oil resources on Federal lands to leave a larg
impact on prices given the globally integrated nature of the world oil matket | n ot her words, because
a global market rather than a domestic market, opening up protected lands and waters to more drilling would not substantially
affect oil prices.
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Qil/Gas Neq: Energy Independencg Price Ans (Offshore)[cont 6 d ]

3. Offshore production has only a minimal impact on priced global market

EmilyGertz fiCan Off shore Drilling Really Make t h®l120008S. Oi | I n
www.scientificamerican.com/article/carifshoredrilling-makeus-independent/ accessed-8-14.

So are promises of U.S. oil independencedrealrhetoric? The issue is not whether the U.S. can significantly reduce its

reliance on oil imports with domestic, offshore oil, say both Kaufman and Nathan, but whether therglistleaiois

recoverable to significantly lower the price of a barrel of oil on the global market. Even by 2030, offshore drillingatould n

have a significant impact on oil prices, according to Martin, because oil prices are determined on the globdThwrket.

amount of total production anticipat&dround 200,000 barrels a dayould be less than 1 percent of the total projected
international consumption."”

4. Offshore drilling will not lower oil prices

Natural Resources Defense Coun®IRDC) , i P g @ut @cean and Coastal Economies: Avoid Unnecessary Risks from
Of fshore Dril | i ndQ9awwbrtde. ériMocdams/Offsi®re/fild/offshore.pafcessed-38-14.
Increased Offshore Drilling Will Not Lower the Price of Oil According to the Departmeént Ener gy s Ener gy I n
Administration, drilling in areas previously closendt to oi
have a significant impact on domestic crude oil and natural gas production ... before 2@30[the of t he anal ysi s
Even then, AfBecause oil prices are determined on the inte
expected to be insignificant. o

5. Offshore drilling will do nothing to decrease oil prices
CindyZipf,exe ut i ve director, Clean Ocean Action Inc., fAShould t

JOURNAL, 4 140 13 http://online.wsj.com/news/articles/SB100014241278873240205045783986108510d@tzed-4
3-14.

What would be our reward for knowingigking these risks? Forget about lower gasoline prices. The U.S. Energy Information
Administration estimates that if oil drilling was expanded in all the ocean areas of the lower 48 states, we would only see a
threecent reduction in the price of a gallohgasoline by 2030.

6. Offshore drilling will have no effect on oil prices

AndrewHoffmanand Tom Lyon, Professor s, University of Michigan,
PERSPECTIVE: SUSTAINABILITY BLOG FROM THE ERB INSTITUTE@878 08,
http://webuser.bus.umich.edu/ajhoff/pub_professional/The%20Simple%20Economics%200f%200ffshaceqasied-42-

14.

There is much talk today about offshore oil drilling as a way to lower gas prices and reduce the strains on Americars.consumer
But, much Ike the gasoline tax holiday proposed in the spring, the public debate is full of lots of political gimmickry and little
sound economics. Letds consider the facts and be honest a
gasoline pries. It will transfer wealth from oil producers like Chavez, Putin and the Saudis to the oil companies that develop
these offshore assets. This can have some benefits. It may help us reduce the flow of funds to terrorist organizatidhs and it
certainlyhelp investors in the oil companies that exploit our domestic oil resources. But American consumers will never see
benefits at the pumpConsider the simple economics of oil pricing. If Exddiobil, Chevron, BP, Shell, Total or some other

oil company is iyen the rights to drill oil off the coast of California or the Gulf of Mexico, does anyone really believe they will

sell that oil at a discount to the American consumer? No, that oil will be sold at the prevailing price on global markets. Oi

drilled in US waters is indistinguishable from Saudi or Russian oil of comparable quality. Oil prices are determined by global
supply and demand, and there is a single manleetring price for oil of a given quality. There simply is not enough domestic

oil offshore b make a meaningful dent in oil prices. The U.S. Department of Energy issued a report on offshore drilling last
year, which found that fhAaccess to the Pacific, Atlantic,
domestic crude oil andatural gas production or prices before 2030. Leasing would begin no sooner than 2012, and production
would not be expected to start before 2017.0 It concluded
however, any impactonaveragee | | head prices is expected to be insignific
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Qil/Gas Neq: Energy Independenc® Security Ans
1. Drilingwonét increase energy security

JordanWeissmann associate editor, AWhat We Talk About wBen We Tz¢
220 12, www.theatlantic.com/national/archive/2012/05/whattalk-aboutwhenwe-talk-aboutenergysecurity/257525/
accessed-8-14.

The CBO believes that's the wrong way to frame the issue. Energy security, it says, is really about making sure the cost of
power and fuel stays cheap, no matter what's going on in the world around us. The only way to ensure that is by diversifying
the resources we use. Consider electricity prices, which have stayed relatively stable for decades. Why? Becausg our utilitie
use allsorts energy sources, including coal, natural gas, bséaric, and nuclear. If one of those resources is disrupted, we
can move to another. Now compare that with gasoline, whickdessawed violently over the last several years along with

the globaprice of oil. But wouldn't drilling more of our own crude protect us from those swings? No, it wouldn't. As the CBO
notes, even countries that export oil still have to pay prices set on the world market for what they use at home. ¥bu don't g
any specibdiscounts for drilling it up locally. The moral? Drilling for more oil might increase our energy "independence." But
it won't make us more secure.

2. 6Energy independenceb6 does nothing to weaken oil
Dr.lvanEland s eni oro fWalrl ow,r AON | : US DependaZdhixly and the Middl e
www.independent.org/newsroom/article.asp?id=32ttessed-6-14.

But at | east we dondét have to buy as much oi ispomsoringppetr ol eu
natiors , right? Maybe so, but it doesné6ét reduce our i mports f
exporter of petroleum products, shouldndt we stanch this
suchasnan and Saudi Arabia didnoét sell to the United States

decades), they would simply sell to other, more than willing buyers. The rapidly growing countries in the developég world
such as China ariddiad care a lot less about the political nature of the countries supplying their oil than do the United States
and Europe. So embargoes, boycotts, and efforts at becomingeglendent have little effect. Supplies just reorder around
obstacles in the arld market.
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Qil/Gas Neq: Energy Independencg Shocks Ans (Impact Defense)

1. No state is capable of disrupting the U.S. 6s acce

Charles LGlaser Professor, Political Science and International Affairs, George Washington &Jnivery AHow Oi l I n
u. S. Nati onal Security, o0 | NTERNRPDPM ORIAGLp. BHECURI TY v. 38 n.
doi:10.1162/ISEC_a_00137.

To understand this mechanism, we should envision access broadly, to include at least three different featuresodf

supply, each of whickdentitiesdifferent military requirements and potential dangers for the defending Bietdirst is

uninterrupted transport, which is probably the most common understanding of &mesen about secure transport take

a variety of form8 a state may need to protect its sea lines of communication (SLOCSs), to defend choke points that make oil
traffic relatively easy to disrupt, or to control territory across which oil is pipadng the Cold War, this set of concern
motivated U.S. planners to protect the United Statesd SLO
uninterrupted access would have been necessary to enable the United States to fight a long war against the Soviet Union in
Europe.The United States does not currently face this type of danger, because there is no major power capable of severely
interrupting its access to key supplies of oil. In contrast, China might face this type of danger, because its oil @nports ar
vulnerabletodir upti on by the U. S. Navy; the question is whether
would be depleted before a war would otherwise be terminated.

2. Modest cutoffs would not threaten the U.S. economy or security

Charles LGlaser, Professor, Political Science and International A
U.S. National Security, o | NTERNRATPpG ORAG p. BBHEBURI TY v. 38 n.
doi:10.1162/ISEC_a_00137.

Policies designed to inease U.S. energy security have focused on the implications of the disruption of Persian Gulf oil. The
standard policy prescriptions include reducing U.S. oil consumiptinnst importantly, by increasing the efficiency of the
transportation sector and tagigasoliné and cushioning the U.S. economy from disruptémsost importantly, by

maintaining and possibly expanding its strategic petroleum reserve. These policies will further reduce pressures fxt the Unit
States to use force when faced with a sevemeigiion of the flow of global oiFor all but the most severe disruptions,

however, these measures are better understood as investments in U.S. prosperity than in U.S. security. The impact on the U.S.
economy of moderate cutoffs, for moderate periodlnet be large enough to warrant military intervention and therefore do

not threaten U.S. security.

3. The economic effects of an oil shock are overstated

Charles LGlaser Professor, Political Science and International Affairs, George WashingtonrUsiivet vy AHow Oi l |
u. s. Nati onal Security, 0o | NTERNWTPY ORLAG,.p. BB ECURI TY v. 38 n.
doi:10.1162/ISEC_a_00137.

Drawing on these estimates, a recent study finds that a 10 percent reduction in the global supply of eilouktiiamount to
approximately 9 million barrels per day and is on the scale of a huge disruption of Persian Gulf oil) would result in@ doubl

of oil prices, which would, in turn, reduce U.S. GDP by between 1 and 5 percent. Given the current U.8e@Bitnates
translate into reductions of between $150 and $750sbillio
finds that the impact of such shocks has decreased, among other reasons because of reductions in U.S. etye@ydntensi
therefore suggests that the impact of a future major disruption would lie toward the lower end of this range. Futuresreductio

in energy intensity promise to further reduce the impact.

4. The SPR limits the economic impact of any oil shock

CharesL.Glasey Pr of essor, Political Science and International A
U.S. National Security, o | NTERNRATPpY ORAG p. BB HGURI TY v. 38 n.
doi:10.1162/ISEC_a_00137.

In addition, w plausible sustained oil disruptions would be nearly so large or prolonged. Moreover, because the United States
could use its strategic petroleum reserve, in coordination with other majotpaifting countries, to replace most or all of the

lost ail, the costs should be much smaller. Existing oil reserves should be able to offset even a massive cutoff of oil for many
months, thereby greatly moderating price increases and in turn reductions in U.S. GDP. Estimates of the probability of such a
cutoff are lighly subjective, but the scenarios that could generate costs in thi$ rameh likely include only those involving

large cutoffs of Saudi @l suggest that the annual probability is low.
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Qil/Gas Neq: Energy Independenc® ShocksAns (Solvency)

1. Domesticproduction does not insulate us from international price shocks

TrevorHouserand Shashank Mohan, Rhodium Group, FUELI NG UP: THE
OIL AND GAS BOOM, 2@ 4, Peterson Institute for International Economics: Washington D&I1.p.

Increased domestic oil and gas investment and production are a potent economic stimulus in the short and medium term,
improve US terms of trade, and modestly expand-teng economic output. But how effective are they in safeguarding the

US economy fom future energy price spikes? Even if the United States becomes a net oil exporter in the years ahead, domestic
crude oil and refined product prices will almost certainly continue to track international prices. Gasoline prices inaCeaiada,

oil exporte, closely follow gasoline prices in the United States and international crude oil prices (figure 4.10). This is because
both crude oil and refined products are internationally traded commaodities with generally low transportation cost®relative t
shipmentvalue, which creates a strong commercial incentive to arbitrage regional price differences.

2.l ncreased domestic pr oducd dglobahproguctnpdide setdgiobatlye as e s hoc

Congressional Budget Offic€B0O), ENERGY SECURITY IN THE UNITED SATES, 5 12 p. 1.

At times, policymakers have defined energy security in other ways. Some policymakers, for example, define energy security as
having the flexibility to choose not to import oil from countries associated with terrorism or from courgtiesght seek to

use their exports of oil to influence international affairs. That definition is often accompanied by a desire to relgyon ener
products from domestic sources or from countries that are unlikely to change the terms of their expdusitedi®@tates on

the basis of its foreign policy decisions. Although there might be some benefits from increased domestic production, those
benefits probably would not stem from an improvement in energy security as defined in this report. That idteacase
competition within the marketplace ensures that all countries receive the same price for their energy products, afireg account
for quality and transportation costs. Thus, even if the United States produced all of the oil it consumes (as €gn#ua do
nation would still be vulnerable to disruptions that cause oil prices to increase. Moreover, reducing imports of oil or other
energy products from a particular country would probably not affect the income received by that country as long as other
countries were willing to purchase those products. In global or regional markets, the price of energy depends on total
consumption by all consumers within the same global or regional market.

3.l ncreased domestic product iiewnolaiiyndét i nsul ate the

MassoudHayoun fAUS Economy to Remain Tied to Fluct uatoil#agd3 Oi l Pr
http://america.aljazeera.com/articles/2013/10/14tmnomyto-remaintiedtofluctuatingoilpricesreport.htnalccessed-81-14.
Evenamid the recent surge in oil production, the U.S. economy won't escape froftueiteating international oil prices

anytime soon, analysts reported Monday. Despite "improvements in its oil security, the United States would remain far from
being truly insilated from the high and volatile oil prices characteristic of the global oil market," Securing America's Energy
Future (SAFE), a nonpartisan group aiming to lessen America's dependence on oil, said in an Oil Security Index. While the
U.S. is moving towardelf-sufficiency, its oil consumption is the highest in the index at 1.7 gallons per capita each day. And it
seems unlikely that the U.S. will meet its own energy needs in thetehortdespite the domestic production that could raise
over the longermby methods like hydraulic fracturing. Even if the U.S. produces the lion's share of its own energy, "there are
other ways the U.S. will be connected to the global market,"” said Anthony Yuen, global energy strategist at Citigroup. "The
U.S. is still goingo be reliant on Canadian output.”

4. Addi ti onal domestic production wonét protect agai

Congressional Budget Offic€B0), ENERGY SECURITY IN THE UNITED STATES,& 12, p. 25.

Increase Domestic Oil Production. Policies designed to inctbasgomestic production of oil could lower world oil prices

over the long run (though the effect would probably be small), but they would probably not reduce the vulnerability of U.S.
households and businesses to disruptions in oil supplies. Such potioldsnclude opening more of the Outer Continental
Shelf or the Arctic to drilling, expediting regulatory approval of applications to drill, or reducing the fees chargealt¢o pri
firms (for example, the royalties paid to the government for each lodiwélproduced) when the government makes oil
underlying federal lands available for extraction

16



Paradigm Research 20156 CXd Energy Negative

Qil/Gas Neq: Energy Independenc® Shocks Ans (Solvency) cont 6 d ]

5. Expanded domestic production will not address problems of oil priceolatility

RonMinsk,Seni or Vice President, Securing Americabés Energy Fut
Sabrina Howell, Senior Policy Analyst, SAFE, APl ugging Ca
ENERGY LAW JOURNAL v. 30, 209, p.349.

Increasing domestic oil production can improve the U.S. trade deficit, reduce the magnitude of the wealth transfelased incre
reinvestment of oil revenue into the United States. All of those benefits represent legitimate reasons to maximizeidomest
production. Increased supply cannot, however, meaningfully reduce oil price volatility or the economic damage that volatility
wreaks on U.S. households and businesses. If for no other reason, this is true simply because the United StatesskEgs not po
enough oil to meaningfully alter the global supdgmand balance. U.S. proved reserves currently stand at just 30.5 billion

barrels, or about 2.4 percent of the global total.

6. Cannot use production to protect against shocKs unable to separate dorastic market from the global
oil trade

Congressional Budget Offic€B0O), ENERGY SECURITY IN THE UNITED STATES,& 12, p. 7-8.

Another benefit of a global market is that it spreads domestic disruptions in supply over a larger market, which reduces any
resulting increase in U.S. prices when a disruption in U.S. production occurs. But one cost of such a global market.is that U.S
consumers are affected by supply shocks that occur anywhere in the world. That drawback is significant in the case of oil,
becaus oil is produced by many countries that, relative to the United States, are less stable and more susceptible to shocks.
Attempts to isolate the United States from the global market for oil would almost certainly fail, because demand far oil in t
United States exceeds domestic supply and because isolation would require a fundamentally different energy market, with
restrictions on prices and exports that would probably not be feasible (see Box 1). Unless all imports and exportg of oil wer
banned, any impts of oil from abroad such as from Canada or Mex&avould still allow the world price to be transmitted
through such countries to the United States. The United S
only when the U.S. priceas higher than the world price (causing the U.S. price to fall toward the world price) and deliver it
elsewhere when the U.S. price was lower than the world price (causing the U.S. price to rise toward the world price). Without
such imports from abroademand for oil in the United States could be met only with prices sufficiently high to cause demand
to fall to the level of domestic production.

7. Price volatility remains likely

ElizabethRosenbergSenior Fellow and Director, Energy Environment ancuigy Program, Center for a New American
Century, ENERGY RUSH: SHALE PRODUCTION AND U.S. NATIONAL SECURITY, Report of the Unconventional
Energy and U.S. National Security Task Fora@e,12, p. 28.

Continued volatility is likely to characterize global ailcagas markets in the future. This issue will be more acute for oil
markets because of their integrated global nature and will have important bearing on unconventional production. Relatively
high and volatile prices are the norm for both oil and gas nmeagteballyi the U.S. gas market is a striking current exception

1 and are likely to persist. Even if the band of traded oil prices sinks lower over time, periodic disruptive events will spike
prices and sustain anxiety in market behavior.
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Qil/Gas Ney: Energy Independencé Status Quo solves

1. Improved fuel economy standards are already lowering oil imports

Daniel J.Weiss senior fellow, Center for American Progress Action Fund, Testimony before the House Subcommittee on
Energy and power, 138 12, www.americanprogressaction.org/issues/green/report/2012/09/13/37822\¢niearenergy
initiative-a-focuson-the-outlook-for-achievingnorthramericarenergyindependenceavithin-the-decade/accessed-8-14.

There are clear benefits to importing less fanedd. It enhances our national security to reduce dependence on oil from
nationds that are | ess friendly to us than Canada and Mex
imports make up half of the tradeficit. In addition, bhe dollars spent on foreign oil would be better put to work domestically.

In 2011, for instance, the United States spent $371 billion on foreign oil. Once these funds are sent overseas, they are gone
from our economy and produce no additional economiwiictLower imports can boost economic growth. Since 2008, U.S.

oil imports have fallen by 12 percent. Last year the Energy Information Administration noted: By the broadest measure, U.S.
dependence on imported oil fell below the 50 percent mark lasforeidue first time since 1997. And this summer Energy
Information Administration noted that there was a significant drop in oil consumption in 2011, and further reductions in 2012
Total [liquid fuels] consumption fell by 340 thousand bbl/d [barrels pgF @a8 percent) last year. Motor gasoline

consumption accounted for the bulk of that decline, shrinking by 260 thousand bbl/d (2.9 percent). In 2012, total consumption
falls by a further 170 thousand bbl/d (0.9 percent). A major reason for this dedlmgaris is improved fuel economy. In

2010, the Obama administratiorworking with auto companies and workérsfinalized the first improvement in fuel

economy standards in two decades, which took affect beginning in model year 2012. They are alremdyaiedge. On

September 6 the Energy Information Administration noted: The implied average fuel efficiency efisedightduty vehicle

fleet rose by roughly 1.1 percent in the first half of 2012 versus the comparabbgygeaeriod. Efficiency gas likely reflect

both increasingly stringent Corporate Average Fuel Economy (CAFE) standards that were implementeediay ltgintks

starting in model year 2008 and for passenger cars starting in model year 2011.

2. Alternative fuel vehicles will cutimports

Daniel J.Weiss senior fellow, Center for American Progress Action Fund, Testimony before the House Subcommittee on
Energy and power,d 130 12, www.americanprogressaction.org/issues/green/report/2012/09/13/378221hearenergy
initiative-a-focuson-the-outlookfor-achievingnorth-americarenergyindependencavithin-the-decade/accessed-9-14.

As part of the effort to reduce oil use, the Department of Energy invested in advances vehicles through the Advanced
Technology Vehicle Manufacturingrogram and the Advanced Research Projects AgEneygy (ARPAE), both signed into

law by President George W. Bush. The first program helps companies modify their manufacturing facilities to build more
efficient cars. The latter program will help companiefir educe costs and i mprove the perf
storage technol ogi es. 0 -BhyrdelectricChevelbtiVat)centnue tesguow m popudarity. he pl u
General Motors sold nearly twice as many Volts in tha #ight months of 2012 compared to all of 2011. Publicly available
recharging infrastructure would increase the desirability of these gasoline sipping vehicles. Without such infrastructure,

demand growth is limited and some advanced battery companiesthaygled recently. As with other emerging advanced
technologies, driving market demand certainty for the product would help provide investors and companies with more
confidence. Both the Senate and House plan to install public recharging stationstfar wicles driven by legislators and

their staff. Americans should have the same access to such recharging infrastructure. There is bipartisan legislatiessin Cong
that would establish a fArace t o t hetodewlppipublicoechagiogmmuni ti es
infrastructure. This would increase accessibility for drivers and therefore the attractiveness of these vehicles.r€he bills a
sponsored by Sens. Lamar AlexandefT{R) and Jeff Merkley (BOR), and Reps. Judy Biggert{R) and Ed Markey (B

MA).
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Oil/Gas Neq: Jobs Ans

1. Production will not result in a jobs boom

Cindy Zipf, Executive Director, Clean Ocean Action, Should the U.S. Expand Offshogilbig? 6 WALL STREET
JOURNAL, 4 148 13, http://online.wsj.com/news/articdéSB10001424127887324020504578398610851042612ssed-4
14-14.

What would be our reward for knowingly taking these risks? Forget about lower gasoline prices. The U.S. Energy Information
Administration estimates that if oil drilling was expanded in aldloean areas of the lower 48 states, we would only see a
threecent reduction in the price of a gallon of gasoline by 208@. promise of oil jobs boosting local economies is a hollow
one. History is replete with examples of energy companies comingre&s with supposedly struggling economies, claiming
to be the solution. Once the extraction infrastructure is built or energy reservoirs are depleted, jobs vanish. Thig thegin
play out in the Bakken oil fields in the Dakotas. Areas with alre#thart economies will also lose when the pollution

footprint of expanded oil and gas drilling crowds out clean ocean uses. Investments in renewable energy, efficiency and
conservation will produce lasting employment and a higher standard of living thrdugbheconomy without incurring the
same risksOffshore drilling yields too little benefit at too great a cost to our coastal communities, their economies and the
environment. Instead, we should be working to build a smarter energy future.

2. Offshore drilling will do little to increase employment

CindyZipf, executive director, Clean Ocean Action Inc., fAShoul
JOURNAL, 4 146 13, http://online.wsj.com/news/articles/SB1000142412788732402050457839861@8AP0accessed-4

3-14.

The promise of oil jobs boosting local economies is a hollow one. History is replete with examples of energy companies

coming into areas with supposedly struggling economies, claiming to be the solution. Once the extractiarcinfesistibuilt

or energy reservoirs are depleted, jobs vanish. This is beginning to play out in the Bakken oil fields in the DakotaighAreas
already vibrant economies will also lose when the pollution footprint of expanded oil and gas drilling cubwidsan ocean

uses. Investments in renewable energy, efficiency and conservation will produce lasting employment and a higher standard of
living throughout the economy without incurring the same risks. Offshore drilling yields too little benefit etaba gost to

our coastal communities, their economies and the environment. Instead, we should be working to build a smarter energy future.

3. Jobs clearly go negativd aff jobs are shortterm, a clean environment is key to longerm job growth

SeanDixon, Coastal Policy Attorney, Clean Ocean Action, Testimony before the House Natural Resources Committee,
Subcommittee on Energy and Mineral Resourcés]l® 13,

http://naturalresources.house.gov/uploadedfiles/dixontestimehidl.pdf accessed-5-14.

Thepush to expand offshore oil drilling all too often puts the short term ahead of the long. As with any offshore fossil fuel
project, most of the job benefits claimed by oil companies are-&rant installing and constructing facilities and pipelines.

Onef acility proposed for offshore New York, the Liberty LN
positions for the operation of the porfour of which are contingent on LNG deliveries. The ldagn, clean ocean economy

jobs of the Alantic coast, detailed above, can suffer immediately (through increased competition and cost for dock space,
increased burdens on Coast Guard operations, and ecosystem impacts from seismic surveys), as well as in the future (through
oil spills and leakstourism and recreation reductions, and multide atsea conflicts).
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QOil/Gas Neq: Renewables Superior

1. Renewables create more jobs than fossil fuélsmore labor intensive, also create more local jobs

Alan Nogee Jeff Deyette & Steve Clemmer, Unioho Concerned Scientists, fAThe Project
Portfolio Standar d Abv. BnE®IR,IpBB+TASP.J OURN

Renewable energy technologies tend to create more jobs than fossil fuel technologies because they are imereslaboA

large share of the expenditures for renewable energy is spent on manufacturing equipment, and installing and maintaining it.
With biomass, money is also spent on fuel, but usually from sources that are5fithiles of a biomass plant, becsiit is

too expensive to transport it for long distances. Therefore, renewable energy facilities avoid the need to export @atsh to imp
fuel from other states, regions, or countfegping money circulating in the local economy, and creating morejddsal

Many of the new jobs would be located in rural areas where the renewable energy generating facilities would be sited.
However, a national RPS can also benefit manufacturing states, even those with less abundant renewable resources, by
providing thenthe opportunity to manufacture and assemble components for renewable energy facilities. Developing a strong
manufacturing base can also create enormous export opportunities, given the rapidly growing commitment of the rest of the
world to expand use of rewable energy.

2. Fossil fuel sources are vulnerable to price fluctuatiords renewables solve risk of price shocks

Justin WCurtis A My Two CenHourPerViKridiomwiadds Renewabl e Energy Port
RICHMOND LAW REVIEW v. 42,13 08, p. 759760.

In addition to the welknown environmental benefits of renewable energy, there are-less®n economic benefits. Natural

gas, petroleum, and coal are tradable commodities. The prices of these fossil fuels can vafyowiltbgancepver the past

twelve years, wholesale natural gas prices have been as low as $ 1 per nitisbrtfBermal units ("BTUs"and as high as $

20 per million BTUs.These price fluctuations have been driven in large part by unforeseen natural disastexrs, su

Hurricanes Katrina and Rita, which caused spikes in oil and natural gas prices. An advantage of most renewable energy
sources, such as wind and solar, is that they have no fuel source that must be puedtresegh the sun and wind may be
intermittent at times, they never go up in price. The primary determinant of the cost for energy from renewable power sources
is the capital cost invested in the generation facilities, such as the wind turbines or solar arrays. Thus, the pgge of ener
producedrom renewable sources is generally stable and predictable. The predictability of renewable energy prices makes them
ideal for hedging against fuel cost fluctuations in a diversified energy supply market. Including renewable power imythe supp
mix servedo dampen fuel price shocks that may be passed through to retail customers if the supply-neiliesven any one

fuel source. For instance, if the price of natural gas spiked, a customer who relied solely on nagierad¢igasd power in an
unregulatednarket would see her electricity bills soar. A customer in the same market who purchased half of her energy from
renewable energy sources would only see her bill increase by half as much as the first customer.

3. Renewables investments generate far greateconomic returns than similar public investments in fossil
fuels

Kate Gordon Vice President of Energy Policy, Center for American Progress Action Fund, Testimony before the House
Committee on Natural Resource$, 86 11, http://naturalresources.hougev/uploadedfiles/gordontestimony09.08.11,pdf
accessed-5-14.

Despite the demonstrated success of the renewable and efficient energy sectors, and the demonstrated risks of sticking to our
current energy path, there are those who still believe we shouldtr backs on the clean energy future and continue to

support and subsidize the status quo. But recent data show that investments in new energy solutions are actuallyebetter for t
economy than similar investments in fossil fuel industries. Offshaeeggprovides a good example: A 2010 study

commissioned by Oceana analyzed the wind power potential of offshore wind on the Atlantic coast from Massachusetts to
South Carolina. It found that between 133,000 and 212,000 jobs could be created if offstdggeweénwas fully exploited.

This is fAmore than three times the jobs estimate ftoom pro
the report. This 30-1 ratio is consistent with studies conducted by the Political Economy Rledestitute and the Center for
American Progress, which found that clean energy investments create about 16.7 jobs for every $1 million in spending.
Spending on fossil fuels, by contrast, generates just 5.3 jobs per $1 million in spending. The Oceafsosiualyd that

offshore wind power up and down the Atlantic coast could generate 30 percent more electricity than "economically recoverable
offshore oil and gas in the same region" and would cost about $36 billion less than offshore oil and gasrpoodoictited.
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Qil/Gas Neq: Solvency And Atlantic Production Slow

1. Drilling in the Atlantic would not begin until 20196 even affirmative sources agree

Quest Offshore ResourceRHE ECONOMIC BENEFITS OF INCREASING U.S. ACCESS TO OFFSHORE OIL AND
NATURAL GAS RESOURCES IN THE ATLANTIC, Prepared for the American Petroleum Institute and the National Ocean
Industries Association, 8213, p. 5.

Drilling is the key activity both to discover oil and natural gas resources as well as to prepare them for pr@diliition.

activity in the Atlantic OCS would be expected to be robust upon the opening of the Atlantic OCS to offshore oil and gas
exploration and production. Atlantic OCS drilling would be expected to begin in 2019, with an average of 30 wells drilled
anntally from 2017 to 2035 mostly in deepwater. In the last five years of the forecastZ@83)Lan average of 66 wells

would be expected to be drilled annually as the number of active projects grows and the need for development wells increase.

2. Producton i n the Atlantic wondét begin until 9 years a

Quest Offshore ResourceBHE ECONOMIC BENEFITS OF INCREASING U.S. ACCESS TO OFFSHORE OIL AND
NATURAL GAS RESOURCES IN THE ATLANTIC, Prepared for the American Petroleum Institute¢renNational Ocean
Industries Association, 8213, p. 37.

This study projects that first oil and natural gas production in the Atlantic OCS would take place in 2026, nine y&aes after
beginning of leasing in the area. Initial annual production woujddiever 6 thousand barrels of oil equivalent per day
(BOED) as the first projects come online at low initial levels of production; by the second year production is projected to
increase to over 65 thousand BOED. Production is then projected to grtvehgleonsistently throughout the period, at a
compound annual growth rate of over 40 percent per year from 2026 to 2035. Production is projected to reach 1.34 million
BOED by 2035, with approximately 40 percent of production oil (550 thousand BOED§Pgetcent of the production

natural gas (790 thousand BOED or 4.5 billion cubic feet per day). (Figure 16)
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Qil/Gas Neq: Solvency And Ildle Leases

1. Most leases are idle

Daniel J.Weiss senior fellow, Center for American Progress Action Fund, Testrbefore the House Subcommittee on

Energy and power, 138 12, www.americanprogressaction.org/issues/green/report/2012/09/13/37822\¢niearenergy
initiative-a-focuson-the-outlook-for-achievingnorthamericarenergyindependenceavithin-the-decade/acessed 9-14.

Despite their demand to open fragile, previously protected places for oil and gas production, oil and gas companies are not
developing many of the leases that they already Holtige portion of leases held for public lands and waters kgubm@tion

or development plans according to Department of Interior data. The department found that 56 percent of the leased acres
onshore in the lower 48 states are not in production or exploration. The percentage is even larger offshore, whereof2 percen
leased acres are dormant. This simply means that big oil companies currently hold the keys to vast amounts of publicly owned
resources but have chosen not to develop them right now. As of the end of fiscal year 2011, there were more than 38 million
onshore acres under lease, but the industry was only actively producing on just more than 12 million acres. The stoey holds tru
down the line, given that as of the end of fiscal year 2011, the industry was holding more than 7,000 authorized pdtmits to d
with parcels that were unexplored or undeveloped.

2. Most leases are inactive anyway no need for new ones

Kate Gordon Vice President of Energy Policy, Center for American Progress Action Fund, Testimony before the House
Committee on Natural Resourc@8, 80 11, http://naturalresources.house.gov/uploadedfiles/gordontestimony09.08,11.pdf
accessed-5-14.

Even those who support more domestic drilling have urged the oil and gas industry to look to where they already own offshore
leases, rather than agitatitgopen more of our waters to increased drilling. According to a recent report issued by the
Department of Interior, fAmore than 70 percent of the tens
producing nor currently subjecttoappre d or pending exploration or devel opment
free up the new Bureau of Ocean Management, Regulation and Enforcement, or BOEMRE, from investing isticheedy
resources in reviewing and permitting new leases.
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Qil/Gas Neq: Solvency An8 Production Limits

1. Even optimistic projections show that the U.S. cannot substantially expand domestic production

RonMinsk, Seni or Vice President, Securing Americads nEnergy Fu
Sabrina Howell, Senior Policy Analyst, SAFE, APl ugging Ca
ENERGY LAW JOURNAL v. 30, 209, p. 349350.

Admittedly, proved reserves do not present a complete picture of potential resourcemd-anttiscovered technically

recoverable reserves (UTRRincluding those resources held-tifhits on public lands, onshore and offshetetal U.S.

reserves could be in excess of 160 billion barrels of oil. Including unconventional sources of Bfsiccfuas oil shale and

liquefied coal (CTL), the resource estimates spiral into the trillions of barrels. And yet each of these resource catszgeies

by uncertainty. In the case of UTRR, much of the resource base is highly speculative andegtrstiyelFor example,

UTRR figures commonly include offshore acreage adjacent to the East and West coasts that has not been surveyed in decades.
Unconventional sourcedike oil shale and CTL come with capital costs as high as $ 1 billion for 10,00€ekmper day of

capacity. This says nothing of the carbon intensity of these fuels, which can be up to double that of conventional petroleum
unless carbon capture and storage is deployed. Based on these and other factors, the Department of Engrigyecastat|

U.S. crude oil production to be 5.79 mbd in 2020 and 7.14 mbd in 2030. This rise of just 1.35 mbd is itself highly gleestionab
given the steady decline in U.S. crude oil output over the past thirty years. Moreover, the entire forecasgedigrivea

from fields in the lower fortyeight contiguous states, which leads us to believe that DOE has assumed new production from the
Atlantic and Pacific offshore regions, which, as mentioned, is highly speculative in nature.

2. No need to drilld demand is shrinking

Cindy Zipf, Executive Director, Clean Ocean Action, Should the U.S. Expand Offshogilbiig? 6 WALL STREET
JOURNAL, 4 148 13, http://online.wsj.com/news/articles/SB100014241278873240205045783986108510d@Gixed-4
14-14.

According b the White House, U.S. demand for oil is at ay&&r low, and measures are in place to reduce it further by, for
example, boosting fueconomy standards for vehicles. The percentage of -@iidensumption supplied by imports has
declined, and if we ep exporting petroleum products like gasoline and heatidginiP011 the U.S. became a net exporter of
petroleum products, sending 2.9 million barrels a day aBraeal further reduce our need for crude imports. These are all
signs that we can and will bdeaur dependence on oil, and that we're heading in that direction. Clearly, we don't need to
expand offshore drilling to meet our needs.
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Qil/Gas Neq: Solvency An8 Production Slow/ Small

1. Drilling will have zero impact on energy security, takes foreve

GREENPEACE A Of f shored®r NOTi nge Answer to 8H40dP® Gas Prices at
www.greenpeace.org/usa/en/nesvstblogs/news/offshordrilling-it-s-not-t/, accesse@-9-14.

The United States burns 24 percent of the world's oil, yet we only have 3 percent of the world's oil reserves. Evéled we dri
every drop of oil the U.S. has on shore or off its coasts, we will never be able to drithptw lower oil prices or energy

security. We simply burn more than we could ever drill. Offshore oil drilling is not a&rortfix. It would take at least a

decade to bring new leases into production. And, it will be years before exploration cdnldrdmbgears after that before

production would start. If any effect were to be felt on gas prices (most likely only a few pennies per gallon), thait effect
decades away. Offering up more of our coastline for drilling won't lower gas prices. SincemrBsish took office in 2000,

the number of wells in federally leased areas has increased exponentially, yet gas prices have doubled during that same time.
Yet, this type of evidence is never mentioned in the media or by proponents for offshore drilbitigerreason that drilling

for more oil in the U.S. won't result in lower gas prices is because oil prices are set on the global oil market. Weetshs m

that all oil produced around the world is sold all at the same price. There is no guarameevtbald even be using the oil

that was drilled here in the U.S. And, we certainly wouldn't get a discount just because we drilled for it on U.S. smilldVe w

pay the same rate as the rest of the world.

2. OCS drilling would only have a minimal impacton oil production

JackLeibenluft fiWhat és the Deal wit812008 shore Drilling?06 SLATE,
www.slate.com/articles/health_and_science/the_green_lantern/2008/08/whats_the_deal with_offshore_drjlhcgdasad

4-8-14.

To understand what drilling oheé OCS might yield, start with the report you heard about, a 2007 study by the federal agency
assigned to compile statistics about the nation's oil usage, the Energy Information Administration. That report appears to
deflate most of the arguments for dniti in the areas currently under a federal moratadiunostly off the coasts of California

and Florida. Doing so would increase oil production only by 200,000 barrels of oil a day, or just about 1 percent of the
country's daily consumption. Furthermore ttlesvel of production won't kick in until 2017 and will never have any impact on

oil prices.

3. Opening all areas would not make a dent in U.S. oil imports

MichaelLeVine, Pacific Senior Counsel, Oceana, Testimony before the House Natural Resourcei€nBobicommittee

on Energy and Mineral Resource$, 616 13, http://naturalresources.house.gov/uploadedfiles/levinetestimehiA&.pdf
accessed-5-14.

Moreover, offshore drilling particularly in the Arctic Ocea@n will not substantially affect the pricmnsumers pay for
gasoline. Nor will it make us substantially less dependent on foreign sources of oil. The United States currently imports
roughly 62% of our crude oil, most of it from Canada and Mexico. The Department of Energy estimates that evpariede
all offshore areas to drilling, the U.S. would still import about 58% of its oil supply. The United States simply doeg not ha
enough domestic oil to reduce its dependence on imports, much less to fulfill its demand.

4. 1t will take at least a de@de for seismic data to result in increased production

RichieMiller, President, Spectrum Geo Inc., Testimony before the House Natural Resources Committee, Subcommittee on
Energy & Mineral Resourcesp660 13, http://naturalresources.house.gov/uploadedfiddiertestimony0606-13.pdf
accessed-5-14.

Even though nearly half of the estimated OCS resources exist outside the Western and Central Gulf of Mexico, abundant
resources in the Atlantic, Pacific, Alaska, and Eastern Gulf of Mexico are not availabéféeasing. It takes years for oil

and gas exploration to result in new production. Seismic data acquired today might result in actual energy to marka@ in 10 to
years. This is due to the many steps that need to take place.
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Qil/Gas Neq: Solvency And Production Slow/Smalll cont 6 d]

5. Dirilling will be slowd equipment bottlenecks

EmilyGertz fiCan Off shore Drilling Really Make t h®l120008S. Oi | |
www.scientificamerican.com/article/carifshoredrilling-makeus-independent/ accessed-8-14.

What's more, industry experts say no matter how much oil there may be offshore, only some of it will be "recoverable," that i
able to be removed at a cost that's cheap enough to guarantee oil companies enough profitvestimeintnCurrent

shortages of both oil rigs and skilled manpower to operate them could also bottleneck such efforts. According to Phyllis
Martin, a senior EIA energy analyst, Atlantic and Pacific oil fields tend to be smaller on average than thoSalinothe

Mexico, but it is just as costly to drill them, making the economics of drilling these areas especially tough to justify.

6. Ahy OCS production wono6ét make any difference in

TedDanson Boardof Directors, Oceana, Testimongfore the House Natural Resources Committdel 6 09,
http://naturalresources.house.gov/uploadedfiles/dansontestimony02.11,.68qedfsed-5-14.

B. Offshore Drilling Provides No Real Relief from High Gasoline Prices and Will Not Create Energy IndeqgendenU.S.

Energy Information Agency has found that at peak production in 2025 increased drilling offshore would produce 220,000
barrels a day, which would account for less than 1 percent of current energy demand in the United States. As the irecent drop
oil prices demonstrates, global demand for oil drives the global price and since the market for oil is tridyajldlah the

United States is sold all over the world and increased demand from countries like China and India will have a greater effect
the price of oil than the availability of oil from the OCS.

7. Oil production will be minimal

TedDanson Boardof Directors, Oceana, Testimony before the House Natural Resources Commiitield, 29,
http://naturalresources.house.gov/uploadedfilesoiatestimony02.11.09.pdficcessed-5-14.

Despite these risks to the oceans, it is hard to imagine why the perceived demand for expanded offshore drilling is so strong
The oil companies are asking Americans to take 100% of the risk for just a fractiop loénefits. In fact, even at peak
production, the US. Energy Information Administration admits that increased offshore drilling would account for less than 1%
of the current energy demand in the US. It would amount to merely pennies in savings afhega

25



Paradigm Research 20156 CXd Energy Negative

Qil/Gas Neq: Status Quo Solves Atlantic Drilling

- Obama has opened up the Atlantic seaboard for exploration

LindsayAbrams j our nal i st, AChoosingdR8 44 Oi | Over Whales, 0 SALOI
www.salon.com/2014/07/18/choosing_big_oil_over_whaleanab opens_east_coast_for_offshore_exploratmeessed-

31-14.

Federal waters off the East Coast are officially open for oil exploration, the Obama administration announced Friday, meaning
energy companies can begin surveying the Eastern Seaboardh&aoast of Delaware down to Florida, in preparation for

potential drilling. The most immediate concerns, to environmentalists, are the air guns and sonic sensors used t4 find the oi
which can harm endangered whales and other marine life, like fisbeartdrtles. In its environmental impact study conducted

ahead of the approval, the U.S. Bureau of Ocean Energy Management estimated that more than 138,000 sea creatures could
potentially be harmed by the activity, including nine north Atlantic right véh@aly 500 of the whales remain worldwide.

ANo one has been allowed to test anything |ike thitt on ri
Marine Laboratory in Boston, told the Associated Press. By approving the usemfscsnanons, he said, the
authorized a giant experiment on right whales that this ¢
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Qil/Gas Neq: Status Quo Solveés Chemical Industry / Climate Benefits

1. Chemical sector is already benefitindrom shale production

TrevorHouserand Shashank Mohan, Rhodium Group, FUELI NG UP: THE
OIL AND GAS BOOM, 2@ 4, Peterson Institute for International Economics: Washington DC, p. 88.

Analysts have grown more confidenttb& durability of the current shale gas boom, and as a result, the US chemical industry

is considering investment in an additional 8 million to 10 million tons of ethylene capacity in the years ahead. That would
expand US ethylene capacity by 30 to 38 pet¢International E Chem 2012, Collins et al. 2012, Morse et al. 2012). Many of
these projects are dmttlenecking operations or brownfield expansions, but several greenfield projects have been announced
as well. It is unlikely that all of these plantdle built, and several already have been delayed (Juvekar and Khan 2012,

Collins et al. 2012). But the US petrochemical industry is well positioned to expand thanks to the domestic oil and gas boom.
Fertilizer production, which relies on natural gasasimary feedstock, is also expanding, as is output of other chemical

products.

2. Shale gas already increases U.S. leverage in climate td&ksuts our emissions

Robert D.Blackwilb, s eni or f el l ow, Council on For eadsspmPrdted ailhtérrmtosal and |
Af fairs, JFK School of Government, Harvard University, AA
March/April 2014, Ebsco.

Finally, the shale gas revolution can enhance U.S. leadership on climate change. Batemstgup to 40 percent less carbon

than coal, and the United States is now meeting its climate goals not thanks to bold -aealsi@nin Washington but simply

because the economics of gas have proved so much more favorable than those of coaltimgelosauwvard trend in U.S.

carbon emissions has given Washington greater credibility in climate talks than it once had; the U.S. government ghould use i

to assume a more forceful stance toward countries that have resisted reining in their emissgpreathef shale technology

across the globe will be good news for the climate in other ways. Some environmentalists fear that the widespread replacement
of coal with gas, while reducing emissions in the short term, will lessen the pressure for meaelferg reforms. But even

though shifting from coal to gas would not solve the problem of greenhouse gas emissions, it could buy enough time for the

next generation of technological and policy innovations to take hold, and these innovations could cort®missi more

dramatically.
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Qil/Gas Neq: Status Quo Solves Economic Benefits

1. Cheap gas already boosts the U.S. economy

Robert AHefnerl ' , CEO, GHK Compani es, AThe United &4 &hbsecos of Gas
Cheap and abundanétural gas adds to the country's geopolitical capital in a more direct way: it significantly strengthens the

U.S. economy. Americans pay a fraction of the price for natural gas that the rest of the world's consumers do, saving as much
as $300 billion anraily compared with consumers in China and Europe. Already, the development of the United States'
enormous shale oil and gas reserves has boosted U.S. GDP by as much as one percent. In fact, without the growing oil and gas
revolution, the U.S. economy wouli@ely have slipped back into recession and added hundreds of thousands of fewer jobs.
Today, most of the states enjoying the shale boom have lower levels of joblessness than the national average: thiagks to drill

in the Bakken formation, for examplepNh Dakota's unemployment rate is only 2.6 percent, the lowest in the country. The

United States' growing economic advantage could last until the middle of this century or beyond.

2. The shale boom is already boosting the U.S. economy

TrevorHouserandShas hank Mohan, Rhodium Group, FUELI NG UP: THE EC
OIL AND GAS BOOM, 24, Peterson Institute for International Economics: Washington DC, p. 143.

From an economic standpoint, the boom could not come at a better time. Withlapment still near 8 percent at the time of
publication, a surge in oil and natural gas investment provides a welcomigmaeaconomic boost, as does the resulting

reduction in energy prices. The boom is like a stimulus package that combines taitcintBastructure spending. We

estimate the shale gas and tight oil revolution could increase annual GDP growth by as much as 0.2 percent on average betweer
2013 and 2020, boosting economic output by a cumulative 2.1 percent over that period. That ihaigthe estimated effect

of the American Recovery and Reinvestment Act between 2008 and 2013.

3. The current boom is already enough to bolster the U.S. economy

Mark P.Mills, seni or fell ow, Manhattan | nst inteash Energy Eriogmet t he Jolk
Boom, 06 POWER & GROWTH I NI TI ATI VE RHA&ZWRIManhattand, Manhattan I
institute.org/html/pgi_04.htm#.U2fltPIdXD%3ccessed-8-14.

After decades of handwringing over the seemingly inexorable decline in U.S. @nedgygtion, the entire political, policy,

and physical ecosystem of oil & gas has been turned ugsida. And all this new production did not arise from government
programs, stimulus, or from new discoveries; the new production comes from hydredarn®ishale fields that the U.S.

Geological Survey mapped out a century ago, now unlocked by the modern era of smart drilling, a technological ecosystem
invented in America. Smart drilling is a cotmdhnologysensmg of h
and control, with steerable horizontal drilling to follow the richest seams to release tightly bound oil and gas. Vit the |

term geopolitical, structural, and trade implications have yet to play out, there have already beemshogacts. The

overall i mpact of growth in output f ri$490blionearydarciatiied).Shydr oc a
economy. The single most important consequence of this hydrocarbon boom has beer#uhifag creation of jobs rfing

through an economy where overall employment recovery is otherwise still slow.

4. Current production will stimulate the economy

TrevorHouserand Shashank Mohan, Rhodium Group, FUELI NG UP: THE
OIL AND GAS BOOM, 204, Peterson Institute for International Economics: Washington DC,-p049

But, when the economy is operating below full employment, these equilibrium effects are less pronounced. And in the IHS
Global Insight model used in this analysis, the economy doieseturn to full employment in the pshale scenario for several
years. Against this backdrop, the current oil and gas boom acts as a relatively potent economic stimulus, combining upstream
investment (akin to infrastructure spending) with energy smgngs (akin to tax cuts). In our analysis, US GDP is between 0.6
percent (conservative) and 2.1 percent (optimistic) higher on average between 2013 and 2020 due to the oil and gas boom
(table 4.3). 2 That is an increase in the average annual growtif a6 to 0.19 percent. Total employment is between 0.5

and 1.8 percent higher, an addition of 0.8 million to 2.5 million jobs, thanks to a combination of higher overall ouput and

shift in the composition of economic output in a more lahtensive diection. That takes the average unemployment rate
between 2013 and 2020 down by 0.6 percent in the optimistic case.
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Qil/Gas Neq: Status Quo Solveés Economic Benefits] c ont 6 d ]
5. Status quo shale production is sufficient to boost the U.S. economy and manetfaring

ElizabethRosenbergSenior Fellow and Director, Energy Environment and Security Program, Center for a New American
Century, ENERGY RUSH: SHALE PRODUCTION AND U.S. NATIONAL SECURITY, Report of the Unconventional
Energy and U.S. National Securitgadk Force, @ 14, p. 6.

The unconventional energy boom is also helping to jumpstart the broader U.S. economy. Prolific natural gas supplies have
reduced electric power costs and are fueling a renaissance in industrial manufacturing ehésesiye goodsMeanwhile,

new domestic oil supplies have supported a surge in the refining sector, and the United States is now a net expater of refin
petroleum products for the first time in over 60 years.

6. Unconventional production has already boosted the ecomy

ElizabethRosenbergSenior Fellow and Director, Energy Environment and Security Program, Center for a New American
Century, ENERGY RUSH: SHALE PRODUCTION AND U.S. NATIONAL SECURITY, Report of the Unconventional

Energy and U.S. National Security Taskrée, D 14, p. 12.

The increase in U.S. oil and gas supplies has brought major economic benefits to the Unitddrigmtesntional energy
production and the energgtensive industries that benefitted from this boom supported 2.1 million jobs in 2@il2, a

government revenue from these activities increased by $74 billion in that year. The boom has revitalized many rural and
economically depressed regions and contributed to a drop in the trade deficit to $534.7 billion in 2012, down by $464.4 billi
overthe past five years. Estimates from IHS and McKinsey and Company suggest that the unconventional boom could boost
the U.S. gross domestic product by an impressive $380 billion to $690 billion annually and create uplliorl genmanent

jobs by 2020.

7. Gas production has already increased our competiveness

ElizabethRosenbergSenior Fellow and Director, Energy Environment and Security Program, Center for a New American
Century, ENERGY RUSH: SHALE PRODUCTION AND U.S. NATIONAL SECURITY, Report of thethventional

Energy and U.S. National Security Task For@e,12, p. 1213.

The energy boom also brings a substantial increase in global economic competitiveness fantmesigg industries and
manufacturing in the United States, particularly for-gaensive industries, such as petrochemicals, fertilizers and certain

i ndustrial manufacturing businesses. This force is contri
renai ssance of Ameri can ma nheiEA offeuenarggntedsiveafimds in thaynited Statesa h e v
cost advantage of 5 percent to 25 percent over rivals in other developed countries, particularly Europe. The heaidwof the Ital
energy company Eni suggest s tiadtusfitrh ealU.pS.w eltie linconvkriceal nmee aar
boom has also given the U.S. refiq@ebduct sector a competitive global edge, particularly over Europe. Shale oil produces
plentiful light grades of oil, which, when refined, deliver greater gasaid diesel supplies than do heavier grades of crude.

The new shale oil produced in the United States is refined into more gasoline and diesel at home, which reduces the need to
import these products from abroad. Also, U.S. refineries configured toeheaVier, imported crude from Canada, Mexico

and Venezuela are sending more of their refined products abroad because domestic refined product needs are increasingly met
by oil drilled and refined at hom&fter more than 60 years as a net importer, thiéddrStates became a net exporter of

refined products in 2011,28 and exports, along with demand for the ships to transport them, are surging. For the global
economy broadly, the U.S. unconventional energy boom is benefidias dampened the impact off price spikes and

provided more affordable oil for struggling economies. Slow recovery in many regions would likely have been even slower
without the added supplies from the United States. These supplies also made the sanctions placed on Liby@yti@oard

the past several years less expensive and more palatable, particularly for major Asian consumers of Iranian oil.
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Qil/Gas Neq: Status Quo Solvés Energy Independence

1. Domestic production is surgin@ we are on the verge of energy independencew

Mark P.Mills, seni or fell ow, Manhattan Institute, AThe Case for
Economy and Eliminate the Trade Deficit, o POWER &30JGROWTH
13, http://www.manhattamnstitute.org/html/pgi_03.htm#.U2fkpfldXD4ccessed-8-14.

In 2006, the decline in natural gas production ended. Output began to grow rapidbparsdipassed its 1973 pedke U.S.

is on track to shortly overtake Saudi Arabia as the world's largedtiger of oil. This reversal of fortune caught policymakers

by surprise, and they are struggling to reorient themselves to a world entirely unlike the one envisioned just seven years ag
It's a world in which America, so accustomed to fretting aboutrreuat of oil and gas it consumes, can focus instead on the
benefits of all the oil and gas it produces. Even the experts are struggling to keep pace with the new reality. Last year, fo
example, the U.S. Energy Information Administration (EIA) offeredradast for total U.S. oil production in 2022. The United
States will, in fact, reach thaital by the end of this yeaFhe best industry estimates now foresee domestic oil production
jumping anothe0 percent within the decadehe longsought goal of énergy independence" is at hand.

2. Energy independence now no need to expand offshore drilling

CindyZipf, executive director, Clean Ocean Action Inc., fAShoul
JOURNAL, 4 140 13 http://online.wsj.com/aws/articles/SB100014241278873240205045783986108510426dessed-4

3-14.

According to the White House, U.S. demand for oil is at-g€dy low, and measures are in place to reduce it further by, for
example, boosting fueconomy standards for vehicl@he percentage of crudel consumption supplied by imports has

declined, and if we stop exporting petroleum products like gasoline and headirng ab11 the U.S. became a net exporter of
petroleum products, sending 2.9 million barrels a day aBrees futher reduce our need for crude imports. These are all

signs that we can and will break our dependence on oil, and that we're heading in that direction. Clearly, we don't need to
expand offshore drilling to meet our needs.

3. The status quo will already sibstantially cut oil imports

Energy Security Leadership Counal NATIONAL STRATEGY FOR ENERGY SECURITY: HARNESSING AMERICAN
RESOURCES AND | NNOVATI ON, Securingl1®m20ri cabs Future Energ
While these developments are impressive, theyadsly pale in comparison to expected future trends in energy production and
consumption. Based on current assessments of U.S. oil and natural gas resources, the nation is on pace to achieve a striking
level of domestic oil and natural gas production withi& next decade. Current Department of Energy (DOE) projections

suggest that the United States could be a net expdnatral gas as soon as 2020d while expectations regarding

petroleum production currently reflect a considerable range of scenarioDOE6s most recent projecti
equal to roughly on¢hird of consumption by 2020. This number may even prove conservative.

4. Energy imports are dropping rapidly, will continue to do so

ElizabethRosenbergSenior Fellow and Direot, Energy Environment and Security Program, Center for a New American
Century, ENERGY RUSH: SHALE PRODUCTION AND U.S. NATIONAL SECURITY, Report of the Unconventional

Energy and U.S. National Security Task For@g,12, p. 11.

The trajectory of U.S. imporis just as impressivd.0 In 2008, the United States imported over 65 percent of its oil and 17
percent of its gas and was planning to build substantial liquefied natural gas (LNG) import capacity to meet domestic gas
needs. Today, oil and gas net impdrése dropped dramatically, decreasing over the past five years by 44 percent for oil and
58 percent for gas. In October 2013, net oil imports reached their lowest point in the shale era. Terminals origifiadly built
receiving LNG are undergoing convearsito accommodate export activity, with a provisional permitted capacity of 7 billion
cubic feet per day, and more LNG export projects are lining up to try and gain a market toehold. Looking forward, net energy
imports may fall to 4 percent by 2040 (in goanison to 16 percent in 2012 and 30 percent in 2005), according to the U.S.
Energy Information Administran (EIA). The International Energy Agency (IEA) estimates that the United States could
Afmeet all of its energy ndads BPr pmojJ eme st ithhaso-ath&ésnabeoho
by 2030.
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Qil/Gas Neq: Status Quo Solveés Gas Supplies

1. U.S. shale gas production is already high has lowered prices, checked against price volatility

ElizabethRosenbergSenior Fellowand Director, Energy Environment and Security Program, Center for a New American
Century, ENERGY RUSH: SHALE PRODUCTION AND U.S. NATIONAL SECURITY, Report of the Unconventional

Energy and U.S. National Security Task For@e,12, p. 8.

One of the most profmd effects of the shale boom has been its role in bringing down prices over the past several years. New
volumes of energy resources from the United States have fundamentally changed energy markets, pricing and forecasts. In the
United States, domestic maal gas prices have fallen sharply from historical levels. In international oil markets, U.S. shale
production has helped to hold down prices, resulting in a decreased likelihood of dramatic price spikes.

2. Oil and gas production are increasing rapidlywill continue to do so for years

ElizabethRosenbergSenior Fellow and Director, Energy Environment and Security Program, Center for a New American
Century, ENERGY RUSH: SHALE PRODUCTION AND U.S. NATIONAL SECURITY, Report of the Unconventional

Energy ad U.S. National Security Task Forcé 24, p. 11.

In the past five years, the production of U.S. oil rose from 5.0 million barrels per day to 7.5 million barrels perrdagaan i

of 50 percent (see figure 2).5 The United States is projected to sGrpassd i Ar a b i sbiggest oiltptodicemiro r | d 6
2015.For natural gas, production has flooded the domestic market, with growth from 57.7 billion cubic feet per day to 70.2
billion cubic feet per day over the past five years, an increase of 22 pdicerntnited States could produce more gas than it
consumes by 20178 and could increase its crude producti on
2030.

3. The hydrocarbon sector is already booming

Mark P.Mills, Senior FellowManhattan Institute for Policy Research, Testimony before the House Committee on Energy &
Commerce, Energy & Power Subcommitteed 93 13, http://docs.house.gov/meetings/IF/IF03/20131029/101435/HHRG
1131F03-WstateMillsM -20131029.pdfaccessed-28-14.

This is a total reversal of fortunes from a continent condemned to energy dependence to one awash in production. It is
epitomized by the literal physical reversals in the direction of flows in oil and gas pipelines that now carry fuel from the
heartland tolte coasts, instead of vice versa. We have also seen the mission of liquid natural gas terminals reverse from import
to export, a reversal in refineries from retirements to expansions, a reversal in shipyard construction, and reversal in a do

plus state$rom shrinking to expanding tax receipts and jobs. The hydrocarbon sector is the single most dramatically expanding
part of the entire U.S. economy and has been a shining light of growth araghighfulltime job creatiori growth that has

come withoufederal stimulus or new subsidies or preferences. This stands in stark contrast to slow or stagnant growth across
nearly every sector of the economy reflected in the extraordinarily slow recovery in jobs and especiallyfaidweltidle

class fulitime jobs.

4. Domestic oil and gas production are surging

MeghanO6é Sul Pi ehessor, JFK School of Government, Harvard Univ
U.S. Power, 0 BL OOMBIBRGw.HobntbeYgvievecom/articles/204®-14/-erergy-independencalone
wortt-boostu-s-power, accessed-44-14.

Controlling our energy future means more than just producing a greater amount of our own energy. It also means harnessing
this energy renaissance t o meguhtoraprthe mdanpdradmicdpenefits this boom c a | n
brings-- such as easing the trade deficit and lowering carbon emissions. But we have only started to appreciate how this energy
renaissance affects our larger strategic environment. And, not surprisiregly,readers of the tea leaves have confused reality

with desire, by hoping more energy at home will mean keeping out of the volatile politics and economics of the Middle East.
First, the facts. A tremendous increase in the production of shale gas hre&hStno longer anticipates decades of growing

natural gas imports, but has the capacity to meets its own needs for decades and possibly even to export. Increases in oil
production in the U.S. and Canada have been equally surprisingly; many analystsyords of a Citigroup Inc. report this

week, anticipate ANorth American energy independenceodo by
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Qil/Gas Neq: Status Quo Solvés Investment Benefits

1. Massive investment in hydrocarbon production is inevitable in the status quo

Mark P.Mills, s eni or f el |l ow, Manhattan I nstitute, iThe Case for E
Economy and Eliminate the Trade Deficit, o POWER &30JGROWTH
13, http://www.manhattasinstitute.org/html/gi_03.htm#.U2fkpfldXD4 accessed-8-14.

Over the coming decade, private investment in the American energy renaissance is projected to grow to a cumulative $5
trilliond without subsidy or taxpayer assistance. In the past four years alone, $150 billiozigf ftirect investment has been

made in America's hydrocarbon domains. No government stimulus program or infrastructure investment could hope to

compare with this level of private activity.

2. Total hydrocarbon investment will total $5T with or without the plan

Mark P.Mills, seni or fell ow, Manhattan Institute, AThe Case for
Economy and Eliminate the Trade Deficit, o POWER &3WJGROWTH
13, http://www.manhganinstitute.org/html/pgi_03.htm#.U2fkpfldXD4ccessed-8-14.

A critical U.S. advantage can be found in the nature of private markets. American citizens have unique private rights relatin
minerals below their land and have the freedom to profit Beling those rights, creating incentives and aligning interests.

Then there is North America's enormous privately financed industrial infrastructure, which captures, transports, angl processe
what smart drilling has unleashed. This infrastructure isvibréd's largest and most flexible, integrating the entire supply

chain from materials (chemicals, sand, water, water treatment) to hardware (rail, pipelines, trucks, pumps, refinedds) requi

for safely and economically procuring, producing, managing;imge and converting billions of tons of natural resources every
year. That infrastructure is being rapidly expanded. The torrid investment dynamic is likely to prevail for years to duamse and
attracted $150 billion of foreign direct investment into Ameerican energy renaissee over the past four yeaiihat

investment is already providing a tremendous boost to the economy. Over the coming decade, such investments, domestic and
foreign, are projected to grow to a cumulative $5 trilfionithout sibsidyor taxpayer assistanddo government stimulus

program or infrastructure investment could hope to come close to the magnitude or effect of this much private activity.
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Qil/Gas Neq: Status Quo Solves L eadership Benefits
1. Shale production bolsters U.S.dadership and global status

Robert D.Blackwilb, s eni or f el |l ow, Counci | on Foreign Relations and |
Af fairs, JFK School of Government , Harvard Uninversity, i A
March/April 2014, Ebsco.

The North American energy revolution is here, it is big, and it will only increase in importance as the United States comes

close to becoming a net energy exporter, which is set to happen around 2020. The resultindcteit émergy supplies will

benefit consuming countries and erode the power of traditional producers. These developments could also undercut OPEC'S
traditional role as the manager of global energy prices, perhaps to the extent that energy prices plemeéis®Bubance

could, in turn, cascade through all countries that depend on hydrocarbons for their public finances. Even without such a
dramatic drop in prices, the global flow of energy will continue to be transfornaed, with it, economic and gedpizal

relationships. The United States, meanwhile, will be uniquely positioned to profit from the shift and seize new opportunities

The energy boom will add fuel to the country's economic revitalization, and the reduction of its dependence on ar&sgy imp

will give it some measure of greater diplomatic freedom and influence. The energy boom will not solve all the challenges

facing U.S. policymakers: Washington still must manage the aftermath of more than a decade of war in Afghanistan and Iraq,

its ownfiscal profligacy, hyperpartisanship along the Potomac, the erosion of trust among many allies in the wake of

revelations about U.S. surveillance, and the rise of China. That said, the huge boom in U.S. oil and gas production, combined
with the country'other enduring sources of military, economic, and cultural strength, should enhance U.S. global leadership in
the years to come but only if Washington protects the sources of this newfound strength at home and takes advantage of new
opportunities to priect its enduring interests abroad.

2. The shale revolution is already increasing U.S. geopolitical leverage

Robert D.Blackwil, s eni or f el l ow, Council on Foreign Relations and |
Affairs, JFK Schoob f Gover nment, Harvard University, fAAmericads Ene
March/April 2014, Ebsco.

The American energy revolution does not just have commercial implications; it also hagadtimg geopolitical

consequences. Global energyde maps are already being redrawn as U.S. imports continue to decline and exporters find new
markets. Most West African oil, for example, now flows to Asia rather than to the United States. And as U.S. production
continues to increase, it will put downkggpressure on global oil and gas prices, thereby diminishing the geopolitical leverage

that some energy suppliers have wielded for decades. Most gierdyycing states that lack diversified economies, such as

Russia and the Gulf monarchies, will lose,authereas energy consumers, such as China, India, and other Asian states, stand to
gain. The biggest benefits, however, will accrue to the United States. Ever since 1971, when U.S. oil production pegked, ener
has been construed as a strategic liabitiytfie country, with its evegrowing thirst for reasonably priced fossil fuels

sometimes necessitating incongruous alliances and complex obligations abroad. But that logic has been upended, and the newly
unlocked energy is set to boost the U.S. econordygaant Washington newfound leverage around the world.
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Oil/Gas Neq: Status Quo Solveés Manufacturing Benefits

1. Current gas production is boosting the economy, spurring a manufacturing renaissance

Robert A.Hefnerl | | , CEO, GHK Companiess ,0offi Glaes , Un iFtORE |IEH EbddB.F Al RS v.
Less than a decade ago, the future of American energy looked bleak. Domestic production of both oil and gas was ddibijing, an
U.S. energy companies, believing their fortunes lay offshore, hgdsiane turned away from the mainland. But then something
remarkable occurred: a surge of innovation allowed companies to extract vast quantities of natural gas trappeddcessible
deposits of shale. The resulting abundance drove down U.S. gas fariabout onthird of the global average. Natural gas has been a
godsend for the United States. Already, gas has spurred a manufacturing renaissance, with investors spending and gtadsing hun
of billions of dollars on new facilities such as cherhisgeel, and aluminum plants. The shale boom has created hundreds of
thousands of new higbaying, middleclass jobs, and now, more than one million Americans work in the oil and gas indastry
increase of roughly 40 percent between 2007 and 2012dvier, because natural gas currently supplies about 25 percent of the total
energy consumed in the United States (a figure that is rapidly growing), the boom is saving U.S. consumers hundredsodf billio
dollars a year. Combined with the other benefitese savings have given the United States atemg economic advantage over its
competitors and helped the country recover from the Great Recession.

2. Cheap gas already affords the U.S. a huge competitive advantage in enengiensive industries

Robert D.Blackwill, s eni or f el | ow, Counci l on Foreign Relations and |
Af fairs, JFK School of Government, Harvard University, HAA
March/April 2014, Ebsco.

The biggest beneficiary of the North American energy boom, of course, will be the United States. The most immediaté ledfect wil

the continued creation of new jobs and wealth in the energy sector. But beyond that, since U.S. gas is among thetbleeapddt in

U.S. industries that rely primarily on gas for feedstock, such as petrochemicals and steel, will continue to see thgirecompet

advantages grow. The energy boom is also providing an economic fillip by fueling investments in U.S. infrastargtriection,

and services. The McKinsey Global Institute estimates that by 2020, unconventional oil and gas production could botest the Uni

States' annual GDP by between two and four percent, or roughly$&3®80billion, and create up to 1.7 milliolew permanent jobs.
Furthermore, since energy imports account for roughly half of the more than $720 billion U.S. trade deficit, decliningypneigy

are already leading to a more favorable U.S. trade balance.

3. Shale production is already increasingnanufacturing competitiveness

TrevorHouserand Shashank Mohan, Rhodium Group, FUELI NG UP: THE
OIL AND GAS BOOM, 24, Peterson Institute for International Economics: Washington DC, p. 86.

Energy, like labor and capitas a cost of production for most businesses. By lowering natural gas and electricity prices, the shale
boom has already reduced costs for some manufacturing industries and made them more internationally competitive. In 2005 the
average price industriabasumers paid for natural gas in the United States was higher than in China, on par with Europe, and only 20
percent lower than Japan. By 2011 US industrial consumers were paying less than half as much as their counterpargnuh Europe
China, and a quast as much as industrial consumers in Japan. Electricity prices have fallen in the United States as well, while they
have increased in most other parts of the world.

4. Surging production is solidifying the U.S. economy, leading to a manufacturing boom

Roninsana j ournali st and author, AUS Economy Poél2dgdd t o Become
www.cnbc.com/id/101488314ccessed-26-14.

The energy revolution is making the U.S. economy energysaéfitient and bringing down the cost of maactiiring so much that

U.S. companies are bringing jobs back home and enticing foreign firms, particularly, auto, chemical and petrochemicasdompani
come here to benefit from cheaper energy costs and a more competitive, flexible and educated AorérfcacewThe U.S. is now

the largest producer of natural gas in the world, thanks to fracking and horizontal drilling technologies. In 2020jghpedjested

to overtake Saudi Arabia and Russia as the world's largest producer of crude oil akdlyiid a net exporter of both crude and
refined energy products, turning our current trade and balance of payments deficits into surpluses. (The situation wilUikeline
hasten approval of new licenses to export liquified natural gas (LNG) amdcende oil itself.) Over 600,000 jobs have been created
in the sector, with many more to come. For the first time in over six decades, the U.S. is a net exporter of refinetenetgy p
already. That energy revolution, the nation's second in aboutels6, is leading to radical changes in the manufacturing platform
that globalization gutted in the last 40 years. With 3.8 million open jobs in the U.S., many in advanced manufacturigptielle
class may be rbuilt, as highpaying, high valuedded jobs are there for the taking, especially for those worker who have the
requisite software and robotics training necessary on today's factory floor.
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Qil/Gas Neq: Status Quo Solvées Offshore Oil

1. Offshore oil production is already boomingd no need forthe plan

Michael J.ConathanDirector of Ocean Policy, Center for American Progress, Testimony before the House Natural Resources
Committee, Subcommittee on Energy and Mineral Resourde§p 613,
http://naturalresources.house.gov/uploadedfiles/conathantestimO6yD®& pdf accessed-5-14.

Production in offshore waters is currently outpacing production under the Bush administration There has been quite a bit of
rhetoric from the oil industry about the decline of oil production from federal lands and waters under the Obama
administrationThese claims are disproven by the data from the Energy Information Administration as analyzed by the
Congressional Research Seer Oil production from federally owned places was higher in every one of the past four years
compared to 2008 when oil hit a recdmgh price of $142.50 per barrel.

2. We already obtain significant quantities of oil and gas from the OCS

ToddJGriset attorney, fAHarnessing the Oceanb6s Power: Opportuni
COASTAL LAW JOURNAL v. 16, 201, p. 395396.

The Deepwater Horizon oil spill of 2010 brought a renewed focus on finding the least environmentally harmfostacast

effective solutions to our society's energy needs. Sexamrgypercent of the Earth's surface is covered by its oceans. In the

last century, much attention has been focused on submarine hydrocarbon deposits, such as the extensive ndtailal gas a
reserves situated under the outer continental shelf (OCS). "The OCS is a significant source of oil and gas for the Nation's

energy supply,” with leases for 43 million acres of the OCS providing 15 percent of America's domestic natural gas production
and 27 percent of America's domestic oil production.

3. Most undiscovered oil is in areas that are already open to drillingg Gulf of Mexico, Alaska

TylerPriess Associ ate Professor, Hi story and Ge ogshagGiy, Uni ver
Drilling? 6 WALL STREETO M®1BRNAL, 4
http://online.wsj.com/news/articles/SB100014241278873240205045783986108510d@txkzed-44-14.

It isn't necessary to drill along the entire outer continental shelf. Indeed, coastal states outaitfeofidéXico have

effectively shut down leasing and drilling along the Pacific and Atlantic coasts. Only about 15% of the nation's territorial

waters are open to oil and gas exploration. The federal Bureau of Ocean Energy Management predicts modiscbirered

oil on the outer shelf will be found in the Gulf of Mexico and off the Alaskan coast.
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Qil/Gas Neq: Status Quo Solvés Qil Supplies

1. Domestic U.S. oil production is already increasing

Energy Security Leadership Cound NATIONAL STRATEGY FOR ENERGY SECURITY: HARNESSING AMERICAN
RESOURCES AND | NNOVATI ON, Securing1l®m2r i cads Future Energ
Yet, the most dramatic changes in the U.S. energy system pertain to petroleum fuels. Spurred by a period of high crude oil
prices and eabled by the same technological advancements that unlocked shale gas, the domestic oil industry has tapped into
substantial new petroleum resources collectively referred to as light, tighsalresult of newly prolific fields in Texas,

North DakotaColorado, and elsewhere, U.S. production of crude oil has increased by more than 1.3 mbd in just four years. In
fact, U.S. oil production grew faster than that of any otleeintry between 2008 and 20LT2mbined with production growth

in Canada, Brazil,rad Mexico, rising U.S. output has made the Western Hemisphere the most important source of new oil
supplies, something that would have seemed unthinkable as recently as the turn of the lasRe&ntuhguid fuel

production is already benefitting thation in important ways\et U.S. imports of crude oil and refined petroleum products
accounted for just 41 percent of U.S. liquid fuel consumption in 2012, dramatically lower than the historichhiogh than

60 percent in 2003n the years betwee2008 and 2012, a period during which net imports declined by 3.5 mbd, domestic

liquids production increased by 2.2 mbd, excluding refinery processing gain. Put another way, assuming each barrel of
increased domestic liquid fuel production displaced a bafienported oil, surging U.S. output accounted for nearly-two

thirds of the recent decline in oil imports, saving the American economy $78.6 billion in foregone import expenditur2s in 201
alone.

2. Shale oil is being produced round the country

TrevorHouserand Shashank Mohan, Rhodium Group, FUELI NG UP: THE
OIL AND GAS BOOM, 24, Peterson Institute for International Economics: Washington DC,-p220

Tight oil, as the new Bakken output is called, is being produtethier parts of the country as well. Production in the Eagle

Ford, Spraberry, and other plays in Texas and New Mexico added roughly 1 million barrels per day to total US oil output
between 2008 and 2012. Production is ramping up in Wyoming, Coloradd)ddida and Kansas. Promising basins are being
explored in the East, such as the Utica Shale under Ohio and Pennsylvania. There is further exploration of the massive
Monterey Formation in southern California. Thanks primarily to this surge in tight oil @foduUS crude output has reversed

its decadesong decline, growing by 1.5 million barrels per day between 2008 and 2012 (figure 3.5).

3. U.S. production is surging will top the world by 2015

Mark P.Mills, seni or fell ow, Ma enJobs Are: Small BusisessestUnleash Enefgy\Hmployment h
Boom, 06 POWER & GROWTH I NI TI ATI VE RHBA&WRIManhattand, Manhattan |
institute.org/html/pgi_04.htm#.U2fltPIdXD%:ccessed-8-14.

The United States i s mragowhgpodueeoaf Hydtatabords.dthas suspassea Sadidi Arabis in
combined oil and natural gas liquids output and has now surpassed Russia, formerly the top producer, in natural gas. The
International Energy Agency (IEA) predicts that the U.S. witidurce more petroleum than either Saudi Arabia or Russia by

2015.

4. Domestic oil production is increasing enhanced oil recovery tech

TrevorHouserand Shashank Mohan, Rhodium Group, FUELI NG UP: THE
OIL AND GAS BOOM, 24, Peterson Institute for International Economics: Washington DC, p. 22.

The Bakken and other tight oil plays are not the only places where US crude output is growing. Companies are employing
enhanced oil recovery techniques to increase the amount ebdiiged from conventional fields, including carbon dioxide

(CO 2) injection, which displaces oil from a well and increases production. This carries environmental as well as energy

supply benefits, as the CO 2 is sequestered rather than released ittootbghare, thus lowering greenhouse gas
concentrations. Processes such as this, which improve a r
instrumental in oil and gas reserve growth in the past.
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Qil/Gas Neaq: Status Quo Solves OPEC / Price Benefits

1. Shale production wil!/ n Awvill bpura aubsta@tiBl E2Quation i od mrikes on  pr
Robert D.Blackwilb, s eni or f el |l ow, Counci | on Foreign Relations and |
Affairs, J)K Sc hool of Government, Harvard University, AAmericab

March/April 2014, Ebsco.

The most dramatic possible geopolitical consequence of the North American energy boom is that the increase in U.S. and
Canadian oil psduction could disrupt the global price of eiwhich could fall by 20 percent or more. Today, the price of oil is
determined largely by the Organization of the Petroleum Exporting Countries, which regulates production levels among its
member states. Whehere are unexpected production disruptions, OPEC countries (primarily Saudi Arabia) try to stabilize
prices by ramping up their production, which reduces the global amount of spare production capacity. When spare capacity
falls below two million barrelper day, the market gets jittery, and oil prices tend to spike upward. When the market sees spare
capacity rise above roughly six million barrels a day, prices tend to fall. For the past five years or so, OPEC'S mambers hav
attempted to balance the needill their public coffers with the need to supply enough oil to keep the global economy

humming, and they have managed to keep the price of oil at around $90 to $110 per barrel. As additional North American oll
floods the market, OPEC'S ability to casitprices will be challenged. According to projections from the U.S. Energy

Information Administration, between 2012 and 2020, the United States is expected to produce more than three million barrels
of new petroleum and other liquid fuels each day, mdioly light tight oil. These new volumes, plus new supplies coming on
line from Iraq and elsewhere, could cause a glut in supply, which would push prices-@awacially as global oil demand

shrinks due to improved efficiency or slower economic growtihat event, OPEC could have a hard time maintaining

discipline among its members, few of which are willing to curb their oil production in the face of burgeoning social demands
and political uncertainty. Persistently lower prices would create shoitfale revenues they need to fund their expenditures.

2. The shale revolution wil/ break OPECO6s influence
Edward L.Morse Gl obal Head, Commodities Research, Citi), AiWel com
50 14, Ebsco.

In the geopoliticof energy, there are always winners and losers. OPEC will be among the latter, as the United States moves
from having had a net hydrocarbon trade deficit of some nine million barrels per day in 2007, to having one of under six
million barrels today, to enying a net positive position by 2020. Lost market share and lower prices could pose a devastating
challenge to oil producers dependent on exports for government revenue. Growing populations and declining per capita
incomes are already playing a centradérno triggering domestic upheaval in Iraq, Libya, Nigeria, and Venezuela, and in that
regard, the years ahead do not look promising for those countries. At the same time, the U.S. economy might actually start
approaching energy independence. And the sleafglution should also lead to the prevalence of market forces in international
energy pricing, putting an end to OPEC'Sy#@r dominance, during which producers were able to band together to raise
prices well above production costs, with negative comseces for the world economy. When it comes to oil and natural gas,
we now know that though much is taken, much abidasad the shale revolution is only just getting started.
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Qil/Gas Neaq: Status Quo Solvés Price Shocks

1. Shale gas already insulatessufrom gas price fluctuations

Robert AHefnerl ' , CEO, GHK Compani es, AThe United &4 &hbsecos of Gas
The bottom line is that thanks to the shale revolution, the United States has already insulated itself froctalmgred

fluctuations in global natural gas prices and is coming close to doing so in terms of oil prices. Domestic oil shortages due

foreign natural disasters or political disruptions could someday become a thing of the past, particularly if natianas gas

fueling U.S. cars and trucks. Growing energy independence will give Washington a leg up on its competitors. Should the flow

of oil be threatened by some event in the Middle East, such as the fall of the Saudi regime, the United States widll be able
weather the storm better than any other large economy.

2. Status quo shale production shields the U.S. against oil price spikes

ElizabethRosenbergSenior Fellow and Director, Energy Environment and Security Program, Center for a New American
Century ENERGY RUSH: SHALE PRODUCTION AND U.S. NATIONAL SECURITY, Report of the Unconventional

Energy and U.S. National Security Task Forde,12, p. 5.

The application of sophisticated, Afunconvent owrhe pasgtfivei | an
years has precipitated a dramatic increase in U.S. energy production. A glut of gas has flooded the U.S. market and caused
prices to plummet from historical levels. Unconventional oil production, moreover, led to the largest anrugiqrod

increase in U.S. history in 2012 and substantially reduced the need for oil imports. Internationally, new U.S. oil swpplies h
helped to cap the price spikes caused by severe global supply disruptions and to moderate oil prices for consumers.

3. No gas price volatilityd market forces will ensure that production meets demand

Robert A.Hefnerl | | CEO, GHK Compani es, AThe United &4&hbsecos of Gas
The shale revolution has its naysayers, who point to the cynkitate of natural gas prices in the past to argue that future price
spikes could render the fuel unreliable and costly. But past volatility resulted from stringent government price controls
followed by a complex process of deregulation and from the sghinvolved in exploring for pockets of conventional natural
gas. In other words, prices were subject to both the vagaries of national policy and the complexities of subsurface geology.
Neither of those problems exists today, since price controls wene@died long ago and U.S. companies now know exactly
where vast quantities of accessible natural gas lie, and so the extraction of gas is a reliable manufacturing prabessaather
crapshoot. The future price of natural gas will be determined not so Ioyute size of the supplies of gas found, as was the
case with conventional natural gas, as by the manufacturing cost of extraction. Prices, therefore, should stay steady in the
run, possibly even for the next half century. They may even fall aadbstry continues to lower costs and improve

productivity at the wellhead. Additional innovation downstreain the transportation, distribution, and consumption seetors

- has not yet even truly begun. When it does, efficiency gains will genera@®itif dollars more in consumer savings.
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Qil/Gas Neaq: Status Quo Solvés Trade Benefits

1. U.S. hydrocarbon exports will surgé erase the trade deficit in oil

Edward L.Morse Gl obal Head, Commodities Resear chAFFARSVIi93n.B,Wel com
58 14, Ebsco.

A few years ago, hydrocarbon exports from the United States were negligible. But by the start of 2013, oil, natural gas, and
petrochemicals had become the single largest category of U.S. exports, surpassing agriadtwots, pransportation

equipment, and capital goods. The shift in the U.S. trade balance for petroleum products has been stunning. In 2088, the Unit
States was a net importer of petroleum products, taking in about two million barrels per day; byoth204:3d it was a net

exporter, with an outflow of more than two million barrels per day. By the end of 2014, the United States should overtake
Russia as the largest exporter of diesel, jet fuel, and other energy products, and by 2015, it should audrtAkab as the

largest exporter of petrochemical feedstocks. The U.S. trade balance for oil, which in 20%354asillion, should flip to

+$5 billion by 2020. By then, the United States will be a net exporter of natural gas, on a scale potealia¢/yboth Qatar

and Russia, and the consequences will be enormous. The U.S. gas trade balance should-$&ifbillimm in 2013 to +$14

billion by 2020. U.S. pipeline exports to Mexico and eastern Canada are likely to grow by 400 percent, titieighitic

feet per day, by 2018, and perhaps to ten billion by 2020. U.S. exports of liquefied natural gas (LNG) look likely toeeach n
billion cubic feet per day by 2020.

2. The trade deficit is going to fall with domestic production

TrevorHouserand Shashank Mohan, Rhodium Group, FUELI NG UP: THE
OIL AND GAS BOOM, 24, Peterson Institute for International Economics: Washington DC, p. 32.

Both government and private sector forecasts expect the US energy tiadeadtfl in the years ahead, and many expect it

to fall substantially. Supply affects price and price affects demand, so integrated modeling is required for a robigst pfoject

the US energy trade balance. Taking this approach, the EIA revisedjéstipn of US dependence on imported energy in

2030 downward from 33 percent in the 2006 outlook and to 11 percent in 2013 edition (figure 3.10). The IEA projects a 4
percent energy trade deficit that vyeggpfalstol percadtthp20300ut | ook,
ExxonMobil expects higher natural gas imports in the future than the EIA, IEA, or BP, so overall energy import dependency
only falls to 16 percent (figure 3.11).
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QOil/Gas Neq: Trade Deficit Ans
1. Any trade deficit arguments are overstated offset by other imports

Robert ZLawrence Pr of essor, JFK School of Government, Harvard Un
U.S. Trade Deficit,d ENERGY RE®OPT2, Council on Foreign Re
Absent othechanges in the economy, | show in this paper that a decline in net imports of oil and enengve

manufactured goods is likely to be offset by greater net imports in other goods and services. In the long run, the olhanges in

and nonoil trade balaces could well cancel each other, leading to little or no change in the overall U.S. trade deficit. In the

short run, though, the conventional wisdom could have greater validity, since the offsetting effects are likely to he smaller
leading to a declini the overall U.S. trade deficit. Moreover, as U.S. oil imports fall, sudden changes in the price of oil are

likely to have less of an effect on the U.S. trade deficit than they have had historically, making the U.S. trade gleficit les

volatile. Ultimatey, though rising U.S. oil production will yield broader economic gains, its benefits for thédondJ.S.

trade deficit have been overstated.

2. Increased domestic production will have little meaningful impact on the trade deficit

Robert ZLawrence» of essor, JFK School of Government, Harvard Uniwv
U.S. Trade Deficit, 0 ENERGY RE®DLMDTILL. Council on Foreign Re
Since the channels by which smaller oil trade balances could raise nativimg and reduce national investment in the long

run are weak, they are unlikely to have an important-torgr m ef f ect on the United Statesbéo
oil self-sufficiency to be fully reflected in reductions in the U.S. currenbant deficit in the long run, even under the

assumption that seffufficiency does not raise national investment, it would have to increase U.S. national saving by almost 20
percent. The effects on the trade balance could be larger in the short teenthsiadditional income generated by-self

sufficiency could increase national saving: they could initially range somewhere between twenty and eighty cents for each
dollar reduction in the oil trade deficit. But even in this case the effects would be semnpdoreover, if the development of

U.S. oil reserves actually requires more investment, the overall trade deficit could worsen in the short run. Sineruthe long
response in the current balance is likely to be small, oilsséficiency is more likelyo result in a stronger dollar and larger

trade deficits in other goods and services. By producing its own oil, the United States will have become more cénfqetitive
rather than a smaller trade deficit, the effect would be felt through a strongerateahge rate associated with any given trade
balance. This theoretical reasoning is supported by empirical research based on responses to changing oil trade in other
countries, which show relatively small responses indamgcurrent account balances twaages in oil trade balances. The
implications of this reasoning are especially important for those concerned about the U.S. current account deficit and its
geopolitical implications. The way to achieve a smaller deficit is to adopt measures that raaté@tis saving rate, rather

than increasing the production or reducing the consumption of oil. While such measures may bring other benefits, without othe
changes in U.S. macroeconomic behavior, they should not be expected to have a major effectr@ntl@Ecount in the long

run. Finally, though this paper has focused on oil, the reasoning behind it actually has far broader application. It is often
claimed that improvements in U.S. competitiveness brought about through enhanced productivity gnewtproduct

innovation could reduce the current account deficit. Others have argued that the solution lies in inducing a weakearU.S. doll

or implementing tougher U.S. trade policies. But unless at the same time such developments raise U.S. natjoweédhtbai

to investment, they will induce other responses that could leave the current account unchanged.
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Qil/Gas Bad Environmentd General

1. Offshore drilling threatens coastal economies and environmendsleaks, spills, noise pollution, habitat
destruction

GREENPEACE A Of f shored®r NOTi nge Answer to 8H409P® Gas Prices at
www.greenpeace.org/usa/en/neavstblogs/news/offshordrilling-it-s-not-t/, accesse@-9-14.

If the moratorium is lifted, our oceans and the species that call them home will suffer. An increase in offshore drriflirtg wil

more of this country's beaches, fish, and marine mammals at risk, as both the expdmchtioe drilling for oil increase the

threat to our valuable coastlines. Tourism along our beaches and coastal communities is vital to our economy. Seismic testing
to locate oil creates decibel levels of 28Wice as loud as an ambulance. Exposuréésé levels of noise can cause

disorientation, beaching, and brain hemorrhaging in whales and dolphins. Drilling for oil results in routine releases of toxi
drilling muds, excavation materials, production waters, and contaminants such as mercury e eed radioactive

substances such as radium. Offshore oil drilling also comes with tanker, boat and barge traffic and other industre@ctivity
noise that disturb wildlife. And all offshore oil drilling requires an onshore network of pipelines, reéideries, docks and

other infrastructure that release pollutants into the air and water, as well as destroy coastal habitat. Plus, dffghore dril

creates an increased risk of oil spills close to our beaches and coastlines. One of the biggestroytpslitical candidates

(the oil industry and their allies in Congress) is that hurricanes Katrina and Rita caused no significant oil spillalfrothe G
Mexico. Nothing could be further from the truth. Katrina and Rita trashed drilling platfauptsiyred pipelines and yanked 2
million-gallon storage tanks off their foundations. More than 9 million gallons of oil spilled as a result of those two storms.
Compare that amount with the 11 million gallons of oil spilled by the infamous Exxon Valdeztwaemground in Prince

William Sound Alaska in 1989. The Minerals Management Service (MMS), the federal agency that regulates offshore drilling,
reported that hurricanes Katrina and Rita destroyed 113 oil platforms and damaged 457 pipelines. Sgpstoirasglike

Katrina and Rita will continue to pummel coastal areas and oil infrastructure as global warming continues, meaning more oil
spills are inevitable.

2. Drilling causes significant environmental problems aside from spill risks

Natural Resoures Defense CouncilNRDC) , A Protecting Our Ocean and Coast al Ec
Of fshore Dril | i ndQ9awwOrtde. driMocdarms/offsi®re/filds/offshore.pafcessed-38-14.

In addition to environmental damage from oil kpithe routine operations associated with offshore drilling produce many

toxic wastes and other forms of pollution. For example, each drill well generates tens of thousands of gallons of wgste drill
muds (materials used to lubricate drill bits and rr@ampressure) and cuttings. Drilling muds contain toxic metals such as

mercury, lead, and cadmium that may bioaccumulate and biomagnify in marine organisms, including in our seafood supply.

The water that is brought up from a given well along with oilgrals , r ef erred to as fAproduced w
brew of benzene, arsenic, lead, toluene, and varying amounts of radioactive pollutants. Each oil platform can discharge
hundreds of thousands of gallons of this produced water daily, contamgibatih local waters and those down current from

the discharge. An average oil and gas exploration well spews roughly 50 tons of nitrogen oxides, 13 tons of carbon monoxide,

6 tons of sulfur oxides, and 5 tons of volatile organic chemicals.

3. New offshore drilling risks permanent damage to ocean environment

Natural Resources Defense CoundlIRDC) , A Protecting Our Ocean and Coast al Ec
Of fshore Dril |l i ndQ9awdrtde. érdlocdars/OfEi®re/filds/offshquéf, accessed-3-14.

Healthy oceans are critically important to marine life and to coastal communities whose economies rely on tourism and fishing
Opening up new offshore areas to drilling risks permanent damage to our oceans and beaches withouwiuedapegdence

on oil. When oil spills occur they can bring catastrophic harm to marine life and devastating losses for local busieasses. Ev
routine exploration and drilling activities bring harm to many marine species. The Administration and Congtessrin

together to assess the environmental impacts of offshore drilling before making key decisions about offshore oil and gas
activities in new areas or Alaska.
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Qil/Gas Bad: Environmentd General[ cont 6 d]

4. Offshore drilling threatens the environment and other industries

CindyzZipf, executive director, Clean Ocean Action Inc., fAShoul
JOURNAL, 4 148 13, http://online.wsj.com/news/articles/SB100014241278873240205045783986108510d@6ixed-4

3-14.

Expanded offshore drilling for oil in the U.S. would be an unnecessary, harmful step in the wrong direction. Recent trends in
U.S. energy consumption and production suggest we don't need to find more oil offshore. Our investment dollars and energies
are bettr spent on renewable energy, conservation and efficiencies such as improved mass transit, smart grids and clean
emission vehicles an approach that creates jobs, doesn't damage the environment and addresfies-firsaiin climate

change. Along the Atlgtic, Pacific, Alaskan and Gulf coasts, entire state budgets are built on revenues freotebran

economies. Fishing, boating, beagbing, surfing and tourism businesses rely on clean, healthy ecosystems. These businesses
bring billions of dollars to castal economies and provide jobs for millions of people. In light of recent superstorms and
increasingly hostile ocean conditions, driven by climate change,-blasesl economies are under enough stress without the

added burdens imposed by offshore drglin

5. Drilling hurts the environmentd both exploration, production, and spill risks

CindyZipf, executive director, Clean Ocean Action Inc., fAShoul
JOURNAL, 4 148 13, http://online.wsj.com/news/articled3100014241278873240205045783986108510428d@ssed-4
3-14.

In addition, more drilling would mean more damage to the environment. Seismic sutteysiercing sound waves used to
pinpoint oil depositd travel thousands of miles, interfering with marinenmnaal reproduction, migration and communication,
and causing localized reductions in fishery catches. Also, offshore oil facilities (pipelines, rigs, wellheads) geniastsign
air and water pollution. Perhaps most significant, there is thepegsen risk of oil spills. Despite claims of safety
improvements over the years, any rig, tanker or pipeline can become a disagndless of the precautions taken. After
thousands of rig and pipeline spills, fires and leaks onshore and off, as well daprebams with operations in the Arctic,
everyone can reasonably expect that expanded ocean drilling will involve significant environmental harm and the heavy
economic toll that comes with it.

6. Drilling harms the environmentd whales, increased CO2 emigmns

ElizabethKuhr, fiTo Dr i | o DebhaMNet OtverDOiflflshore Testingdldhid, Dril |l in
http://time.com/3249/talrill -or-not-to-drill -debateoveroffshoretestinganddrilling-in-the-atlantic/ accessed-8-14.

There area multitude of potential environmental hazards. BOEM lists factors such as noise, drilling debris, sea bottom
disturbance, air emissions, explosives and oil spills caused by oceanic testing and drilling, all of which can impacethe®la
environment, agatic life and people living near the codsten seismic testing without drilling has its negatives. Testing poses

a threat to the hearing, and therefore survival, of 361 endangered right whales still living in the Atlantic, accoreing to Gl

Besea, dirgor of Virginia Chapter of the Sierra CluBesea also worries that drilling for more oil will only increase the

American appetite for fuels, leading to more carbon emissions and more global wérrAing. a t i me when weodr e
level rise and severéssms such as Hurricane Sandy, why would we be looking to expand our carbon pollution emission by
drilling for gas?0 asked Besea, noting that some cmmpanie
the national market.

7. Offshore drilling causes significant pollution problem& b ot h from spill s and dénor

Cindy Zipf, Executive Director, Clean Ocean Action, Should the U.S. Expand Offshobeiilg? 6 WALL STREET
JOURNAL, 4 140 13 http://online.wsj.com/news/articlé&sB100014241278873240205045783986108510428d%ssed-4
14-14.

In addition, more drilling would mean more damage to the environment. Seismic gutheygiercing sound waves used to
pinpoint oil depositd travel thousands of miles, interfering with marmammal reproduction, migration and communication,
and causing localized reductions in fishery catches. Also, offshore oil facilities (pipelines, rigs, wellheads) geniistsign
air and water pollutiorPerhaps most significant, there is the guarent risk of oil spills. Despite claims of safety
improvements over the years, any rig, tanker or pipeline can become a disagtndless of the precautions taken. After
thousands of rig and pipeline spills, fires and leaks onshore and off, as webrisgreblems with operations in the Arctic,
everyone can reasonably expect that expanded ocean drilling will involve significant environmental harm and the heavy
economic toll that comes with it.
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Qil/Gas Bad: Environmentd Atlantic

1. We should not drill in the Atlanticd clean energy generates far more jobs

SeanDixon, Coastal Policy Attorney, Clean Ocean Action, Testimony before the House Natural Resources Committee,
Subcommittee on Energy and Mineral Resourcés]l® 13,

http://naturalresources.house.govhguedfiles/dixontestimony@61-13.pdf accessed-5-14.

Only a few weeks ago, on May 24, 2013, six representatives of Atlantic Ocean states, representing coastal districts (and the
existing businesses, people, economies and ecologies therein), asimahaslistricts whose residents no doubt rely on a

clean coast for stat@ide economic benefit and for tourism, recreation, and employment, sent a letter to Secretary Jewell
cautioning her on expansion of oillingiginfdct, gutescontrqversiabinourons i nt
states because of its potential adverse impacts both on the environment and on our coastal communities and the tourism
economy on which they depend. 06 The Conginthissensitvaregioont i nued,
outweigh the benefits. o Indeed, the Congressmen urge the
energy economy. o0 This ideal is backed up byenergyonuestmints f act
than with continued investments in reliance on fossil fuels.

2. An oil-free ecosystem is vital to every other use of the Atlanticshould not drill

SeanDixon, Coastal Policy Attorney, Clean Ocean Action, Testimony before the HouseaNasources Committee,
Subcommittee on Energy and Mineral Resourcés]® 13,
http://naturalresources.house.gov/uploadedfiles/dixontestimeh$1.pdf accessed-5-14.

This timeframe dichotomy i s pl ayi ntthelnited Btates tindyde anetimpalterof e
of crude oil, we are a net exporter of petroleum products, coal, and soon, liquefied nat@aleyathat nonrenewable energy
resources like oil, gas, and coal are, by definition, not infinite, the issuejisshbibw we produce energy domestically, but

what we do with that energy once it comes to markes. o0 As
the longterm, othefindustry issues pertinent to informed decisionmak®iycompanies extract U.S. domestic public

resources for shipment to the top buyer (whether that is overseas or not), solicit contractors who are the bottomcidders, an
have a clear set of economic and energy policy priorities driven to maximize dividend® looigtherm diverse economic

vibrancy of coastal communities. As has been stated time and time again by elected officials, coastal citizens, and, most
recently the Mid Atlantic Fishery Management Council, the {t@rgn vitality of the existing uses and usef the Atlantic

Ocean depends on an-fiike ecosystem. In the midst of an economic crisis, and in the wake of a devastating few years of
Atlantic Ocean hurricanes, employers on fishing boats, boardwalks, and beaches are just beginning to redtsteiéselimat

took generations to build.

3. The Atlantic coast is far too valuable to drilB risks a disaster

SeanDixon, Coastal Policy Attorney, Clean Ocean Action, Testimony before the House Natural Resources Committee,
Subcommittee on Energy and MiaéResources,® 116 13,

http://naturalresources.house.gov/uploadedfiles/dixontestimehidl3.pdf accessed-5-14.

The Atlantic Coast has been home to centuries of fishing,
coastline contiue those traditions. From the recreational fisheries of Florida to the commercial fisheries of Maine, the crabbing

in the Chesapeake to the sailing in Long Island Sound, these clean ocean economies drive our coastal communities, our coastal
states, and owation. Billions of dollars and millions of jobs are built within a delicately balanced ecosystem, each relying on

the other, and each relying on a clean ecosystem. The Offshore Energy and Jobs Act of 2013 will threaten this balance,
immediately and wittong-lasting impact. Over the long history of the New York/New Jersey region, we have learned that the
ocean does not mix with toxins, medical waste, or acid Waatéeast not if the goal for the region is one of robust fisheries

and packed beaches.thre wake of Hurricanes Rita and Katrina, and the BP Deepwater Horizon oil disasteteamed the

lesson that oil and water do not mix. Instead of turning our back on history, we should turn towards those ocean uses that ca
have clean, productive futes, help those that are still struggling after Hurricane Sandy, and move forward with a clean ocean
future. Oil and gas moves with water and wind and is not contained by political boundaries. When the oil well blows, or oil

spills from a pipe or platforpror leaks from atankéroi | spreads rapidly and contaminate
marine life, coastal wetlands, the seafloor, or beaches. We continue to learn about the long term ecological impaBHrom the

oil disaster. The myriad othénpacts generated by expanded offshore OCS activities, from seismic surveyspmimon

source pollution and air emissions, are similarly unconstrained by political boundaries.
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4. A clean ocean environment igital to the NY/NJ economy

SeanDixon, Coastal Policy Attorney, Clean Ocean Action, Testimony before the House Natural Resources Committee,
Subcommittee on Energy and Mineral Resourcés]l® 13,
http://naturalresources.house.gov/uploadedfiles/dixontesifi®11-13.pdf accessed-5-14.

Senator Robert Menendez joined his colleague in deddiaring
crazed speculatorstosetp shop al ong our coast. 0 Ac c oismdkiudygbott6é0 parcente w J e
of New Jerseyds $35.5 bill i on Adrosatheigreater New dorkNew Jgrsey regiog, the e r a t

economic value of the clean ocean economy is unquestionable: * The Port of New York and New dgesein the

Atlantic, lies at the top of the Midktlantic and saw over $208 billion in cargo, over 5.5 million cargo containers, and over 86

million tons of goods move into and out of the Port. * The Port Authority, which manages the Port, estimatés¢hatPor t 6 s
economic i mpact supports over 279,000 jobs in the region.
$369 million in sales, contributed $212 million to gross state product, and supported 3,000 jobs acroasi¢hstate
economyoCommepdilal | y, New Yorkdés 2011 fisheries figenerate
state product, and supported 42,000 jobs across the broad
industry geerated $6.6 billion in sales, contributed $2.4 billion to gross state product and supported 44,000 jobs across the
broader state economyo while recreational fisheries fgene
productandspported 10,000 jobs. o0 The NY/NJ Port and fisheries
$220 billion in sales and cargo while supporting over 300,000 jobs.

5. A healthy ocean is vital to the state economi@sshould not take the risk

SeanDixon, Coastal Policy Attorney, Clean Ocean Action, Testimony before the House Natural Resources Committee,
Subcommittee on Energy and Mineral Resourcés]® 13,
http://naturalresources.house.gov/uploadedfiles/dixontestimehidl3.pdf accessed-5-14.

States across the Atlantic coast have similar statistics and their economists would tell similaFstogiemmple, this

commi ttee heard testimony | ast week of a recent analysis
200,000 jds, yielding an economic impact of more than $20 billion, and data from Florida showing that the tourism, wildlife,
fisheries, ports, and defensglated industries generate more than $175 billion in economic benefits and over 2.2 million jobs
annually.These industries are not simply elements of the coastal ecdntirey are the drivers of the coastal economy. Yet,

we are here today to speak to the expansion of oil and gas operadipasations which, in the Atlantic Ocean, would threaten
these keystonelements of the coastal economy while only yielding U.S. consumers ectleeet  ( $0. 03) reducti
at t he -Ibyearp fdoomhdv.
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1. Even exploration activities hurt marine life

Natural Resoumes Defense CouncilNRDC) , A Protecting Our Ocean and Coast al Econo
Of fshore Dril |l i ndQ9amwworede. dilocdamsOffst®re/filés/offshore.pdf, accessgd 4.

Seismic surveys designed to estimate the siza @il and gas reserve generate their own environmental problems. To carry out such
surveys, ships tow multiple airgun arrays that emit thousands cfieigjbel explosive impulses to map the seafloor. The auditory

assault from seismic surveys has beemdbto damage or kill fish eggs and larvae and to impair the hearing and health of fish,

making them vulnerable to predators and leaving them unable to locate prey or mates or communicate with each other. These
disturbances disrupt and displace importargratory patterns, pushing marine life away from suitable habitats like nurseries and

foraging, mating, spawning, and migratory corridors. In addition, seismic surveys have been implicated in whale beaching and
stranding incidents.

2. Seismic surveys wildevastate coastal economies

SeanDixon, Coastal Policy Attorney, Clean Ocean Action, Testimony before the House Natural Resources Committee, Subcommittee
on Energy and Mineral Resource$, 616 13, http://naturalresources.house.gov/uploadedfiles/dixontestif6-11-13.pdf, accessed

5-5-14.

On March 30, 2012, the Bureau of Ocean Energy Management (BOEM) issued a Draft Programmatic Environmental Impact
Statement (Draft PEIS) for geological and geophysical exploration on the Ataregan Outer Continental SheAccording to

BOEM, these surveys, to be c-améothdtaric GutemCorfirentad $halfl(OCB)andeadjaceno f t

State waters, 0 are needed Ato make infor med upatedgeasihisdeci si o
past January, in a letter to President Barack Obama, the late Senator Lautenberg was joined by seven of his coastahcolleague
decrying these proposed surveys, warning t higesandtheenarme oposed s
resources that drive our coastal economy. o6 The Senaislamd:s, rep
Vermont, and Washington, took issue with the currently pending seismic proposals for three réasoife fost obvious: seismic
surveys are only necessary for oil and gas dri |l | iurnces. iSei s mi
Allowing this activity in the Atlantic Ocean is clearly a step towards permitting dangerbus s hor e dr il ling. ¢€é Eve
proposed seismic testing would only span from Delaware to the middle of Florida, a significant oil spill in the Atlamtiwv@dda
harméfisheries, and sea |life all amatnhg the Aedgiaonds Colsvsst
relies on clean and safe beaches. 0

3. Seismic surveys will devastate marine mammals

SeanDixon, Coastal Policy Attorney, Clean Ocean Action, Testimony before the House Natural Resources Committee, Sabcommit
on Energy and Mineral Resource8, 616 13, http://naturalresources.house.gov/uploadedfiles/dixontestimehiAd8.pdf, accessed
5-5-14.

Second, the Senators warned of the direct, known, and significant impact these surveys will have on marineinnaanyals

which are critically endangered yet still support significant tourism economies and are keystone species in their daéstal hab
AfThese | oud airgun blasts can be heard for h u n don thelrhabitas, mi | e s
go silent, and cease foraging over vast areas. At shorter distances, it can cause permanent hearing loss, injuryatimébeven de

whal es, dol phins, and fish. According t o ttéseing\alghimuretumtent of t
138,500 marine mammal s, and disrupt marine mammall feeding,

(9]

4. Seismic surveys will damage fisheries

SeanDixon, Coastal Policy Attorney, Clean Ocean Action, Testimony before tlusdéiNatural Resources Committee, Subcommittee

on Energy and Mineral Resource8, 616 13, http://naturalresources.house.gov/uploadedfiles/dixontestimehiA18.pdf, accessed

5-5-14.

Finally, fisheries wildl b e s i gumroiteihasdeen dhgwn io depraasetfighdriestcgich tateeby e s
40 to 80 percent, forcing fishermen to seek compensation for their I8&ses.commercial and recreational fishing off the-naicd

southeast Atlantic generates $11.8 billion annually andstgpp22,000 jobs, we are concerned that DOI did not take these

economics impacts into account when assessingthemopd pl an f o rAtaslene, 2002, meeting of the MidgAtlanitic

Fishery Management Council (MAFMC), held in New York City, B@® made a presentation on these proposed surveys that

highlighted the potential for seismic surveys to impact clean coastal economies. During the presentation, BOEM scléhtist Dr.

Lewandowski not ed -ovéradwedntha feetjuenciimase that is grodeceddy seismic surveys and what at least

many oftheif sh speci es wlehitshicnan clasnachetaor .0 vari ety of effects, acc
habituation to a change ikn skoernea wifor[;ad ftihsé 6asi]r g umpso rmhiaghhtt cfumesss,
fot her physiological effects that maybe donét result in mort

45



Paradigm Research 20156 CXd Energy Negative

Qil/Gas Bad: Environmentd Seismic Mapping[ c ont 6 d ]
5. Seismic surveys will hurt fisheries

SeanDixon, Coastal Policy Attorney, Clean Ocean Action, Testimony before the House Natural Resources Committee,
Subcommittee on Energy and Mineral Resourcés]l® 13,
http://naturalresources.house.gov/uploadedfiles/dixontestimehi{l3.pdf accessed-5-14.

After hearings on the issue, with input from BOEM, other scientists, fishermen, and the public, thgavid Fishery
Management Council found that there is ans&er lethal zone around each airgun blast; that while higblyile fish may

escapg his zone, fAthe extensive (months long) survey timefra
necessary and could |l ead to interruptions in fish spawnin
than50meer s, which woul d fiplace the entire water column with

by many other government and rgavernment organizations, including the State of Delaware Department of Natural
Resources and Environmeh@ontrol, which expressed concern that these proposed seismic surveys, and the oil operations
that follow thereafter fAwould be catastrophic for our st
measures outlined in the PEIS, significae. adver se environment al i mpacts wil/| sti

[}

6. Such surveys threaten coastal economi@&snultiple reasons

SeanDixon, Coastal Policy Attorney, Clean Ocean Action, Testimony before the House Natural Resourcetg@pomm
Subcommittee on Energy and Mineral Resourcés]® 13,

http://naturalresources.house.gov/uploadedfiles/dixontestimeh$1.pdf accessed-5-14.

Based on this input, the MAFMC concl uded: nfinbrineenwonmdants,ar t h
yet the Draft PEIS provides insufficient information about how the specific proposed G&G activities may affect fish, marine
mammals, benthic communities, and ecosystem structure and fuMggamderstand that these impacts areddliff to predict

or quantify, but given the existing value of marine resources to the region and the nation, it is clear that the poéfitsialdoe

not outweigh the risks of initiating the pr ¢thptthesidnicG&G act
surveys could threaten the fimore than 166,000 jobs with a
Ocean, the Council resol ved Seibmesictsunieys, wihichane jusi the fissise@Csoit t he D
and gas development, have significant impacts on fish, fisheries, and wildlife, and pose a direct threat to fisherstgbs, coa
ecosystems, and coastal economies.

7. Seismic surveys reduce overall fish catches
W.F. GraderJr., Executive i e ct or , Pacific Coast Feder al of Fishermends

Resources Committeed 2118 09, http://naturalresources.house.gov/uploadedfiles/gradertestimony02.11, @@ qesed-5-

14.

Even if these kinds of conflicts cae lavoided, several studies have shown that seismic operations have greatly reduced

catches of fish around areas where air guns were being fired. These studies have demonstrated reduced catches over 20 miles
away from the source with catch reductions caritig five days after the testing was complete (see table below). Researchers
believe these catch reductions are a result of altered fish behavior due to seismic operations which cause therkedybe less li

to take hooks and/or to move down and away frieensieismic firing. The conflicts with seismic surveys are not unique to the

U.S. fishing industry. This past year, the Norwegian Association of Fishing Boat Owners threatened to initiate civil
disobedience action around oil installations in the Barentsv8este they said increased oil and gas related activities in the

area scare the fish away from their fishing fields. In 2006 and 2007, 800 tons of Atlantic pollock were caught off thieVester

and Lofoten Islands. By comparison, in 2008 just 83 torikeofish have been caught. The fishermen say that drop off in catch
was primarily due to oil and gas operations. Unfortunat el
before returning from his trip last year to Norway proclaimiog/hwell offshore oil was working for that nation.
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1. Drilling risks massive spills that cause substantial, widespread environmental damage

Natural Resources Defense CoundIRDC) , A Pr ot ecti ng Ou romi&chAyadinnecessary@Risks rama | Ec
Of fshore Dril | i ndQ9awwortde. ériMocdarms/Offsi®re/filds/offshore.pafcessed-38-14.

Expanded offshore drilling poses the risk of oil spills ruining our beaches from Florida to Maine and alongfith€ &¥st,

bringing harm to those who live, work, and vacation along the coasts, as well as harming habitats critical to plantaland anim

Oil spills can quickly traverse vast distandesr exampl e, when powered by dlbpdlinGul f o
the eastern Gulf of Mexico could affect Floridads Panhand
on estuaries and beaches from the Everglades to Cape Canaveral. Contamination from the massive 1989 Exxon Waldez oil sp
reached shorelines nearly 600 miles away; if the spill had occurred on the East Coast, it would have extended from
Massachusetts to North Carolina. In September 2008, Hurricane lke destroyed oil platforms, tanks, and pipelines throughout
the Gulf of M«ico, releasing at least a hatfillion gallons of crude oilDuring Hurricanes Katrina and Rita there were 125
spills from platfor ms, rigs, and pipelines on the eanceanods
products. Worsget, if you include the lantiased infrastructure that supports offshore drilling, the damage from these two
hurricanes includes 595 spills releasing millions of gallons of oil.

2. Oil spills threaten marine lifed multiple mechanisms

TedDanson Boardof Directors, Oceana, Testimony before the House Natural Resources Comritfeld, 29,
http://naturalresources.house.gov/uploadedfiles/dansontestimony02.11,.88qedsed-5-14.

The impacts of oil on wildlife are numerous. Wildlife can become coatediingest oil, which will often lead to a quick death.
However, oil in the environment can also result infethal impacts, such as reduced reproduction and liver damage. These
impacts are a death sentence for most animals in the wild, crippling thiir ebdvoid predators, find food and shelter and
reproduce, all of which are essential to healthy functioning populations. Toxic compounds in oil have a similarly wafried set
effects. These can include reduced reproductive success due to interruptieedimg behaviors and damage to the
reproductive and i mmune systems. Oil6s toxic constituents
the eyes, mouths, skin, nasal cavities, nervous system, red blood cells, liver, lungs aot.dtaran also cause damage to

turtle and fish eggs, larvae and young, all leading to varied impacts on survival and reproductive success. Oil camthiso affe
habitat of marine species, for example, by contaminating breeding beaches, estuarieefsprid seagrass and mangrove
communities that are important feeding, breeding and resting grounds for a variety of species. Finally, these impaets can lin
for extremely long time periods creating continuous-level exposure to oil in the form tdirballs, slicks, or elevated levels

of chemicals that can cause cancer, developmental and reproductive impairments.

3. The environmental damage is permaneidt cleanup efforts fail

Natural Resources Defense CoundIRDC) , A Pr ot ect i ng |Beonomi@s AveichUnreecessanCRiskssrona

Of fshore Dril |l i ndQ9awdrtde. érdlocdars/OffEi®re/filds/offshore.pafcessed-3-14.

According to the National Academy of Sciences, current cleanup methods can only remove a small fraetioih sitled

into the ocean, leaving the remaining oil to continue affecting ocean ecosystems over time. Scientists investigating the long
term impacts of the Exxon Valdez spill estimate that nearly 20,000 gallons of oil from that spill remain in Ritiaoe W

Sound, continuing to harm threatened and endangered species and undermine their recovery. Marine mammals, sea birds, fish,
shellfish, and other sea life are extremely vulnerable to oil pollution and thédongoxic effects can impair reprodudtiv

success for generations. Studies have shown that tiny amountd afdittle as one part per billi@ncan harm pink salmon

and cause their eggs to fail.

4. Environmental downside risks are higl® cleanup and response capabilities lack drilling technology

ToniJohnsonstaff,i U. S. Deepwater Drillingb6s Futureb&d27Hc kgrounder,
www.cfr.org/publication/22204/us_deepwater_drillings_fatbtml| accesse@-9-14.

While the environmental damage caused by the Deepwater Horizon spill is ongoing, it will be hard to quantify because it is so
far out in the Gulf. But environmental advocates have long warned about the potential for cataspitipfiiom offshore

drilling and consider deepwater drilling safety assurances particularly weak. And while the extraction technology that makes
deepwater projects possible is state of the art, cleanup technologies lag decades behind. David Pettityighlainey

environmental group National Resources Defense Council, says the booms, hay bales, and dispersants being used on the 2010
spill are the same methods used to clean up the Santa Barbara oil spill of 1969. "This is a huge and costly exgeement to

what will happen in the Gulf," Pettit said.
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5. Deepwater horizon proves that spills cause disas&@&rmassive environmental damage from both the oil
and the cleanup

RichardHeinberg Senior Fellowin-Residence, Postao n | nst it ut e, fiDe e-faseq BesGasethndr i z o n:
MostLi kel y Scenari os, 070 Mlh8pE/ticRafdieihBergream/228depwatehorizonthe-worstcase
bestcaseandmostlikely-scenariosaccesse6-9-14.

Reports from the Gulffdvexico just keep getting worse. Estimates of the rate of oil spillage from the Deepwater Horizon
wellhead continue gushing (the latest official number: up to 60,000 barrels per day, with BP now saying the maximum
potential leakage rate could be 100,00d) bForecasts for how long it will take before the leak is finally plugged are pluming
toward Augush maybe even December. In addition to the oil itself, BP has (in this case deliberately) spilled a million gallons
of toxic Cor exi taccbhunsspféehe desastation bdng wreakegl brsfishsbirds, amphibians, turtles, coral
reefs, and marshes grow more apocalyptic by thé despecially in view of the fact that the vast majority of animal victims

die alone and uncounted. Warnings are now begrsgd that the natural gas being vented along with the oil will significantly
extend the giant dead zones in the Gulf. And guesses as to the ultimate economic toll ofuhielslitig traged§ on

everything from the tourism and fishing industries tieast five coastal states to the pensioners in Britain whose futures are at
risk if BP files for bankruptcy or is taken over by a Chinese oil compawyge every time an analyst steps back to consider

the situation from another angle.

6. Regulatory failure by the government exacerbates the impact of accidents

ToniJohnsonstaff,i U. S. Deepwater Drillingd6s Futurebb&d27¥c kgrounder,
www.cfr.org/publication/22204/us_deepwater_drillings_future.htratesse@-9-14.

The United States has a number of environmental laws to ensure the safety of drilling operations. However, according to
reports, the MMS, in charge of regulating oil ang ggasing, has failed to follow through on many of those regulations. The
agency has also been criticized for grossly underestimating the dangers of spills from deepwater drilling in its own
environmental reviews and for failing to ensure that safety ewgripworked properly. The 2010 spill outstripped a 2007

MMS worstcase scenario estimate in the first day alone, Pettit said. Some environmental advocates are also raising concerns
about BP's Atlantis project in the Gulf, whielt depths of more than sevthousand feetis one of the deepest offshore

drilling operations in the world. In a 2009 letter to the MMS, advocates sounded an alarm, arguing the project poséy potentia
immediate and "catastrophic harm" PDF to the water of the Gulf and its nmigir@re Texadased environmental group is

warning that Atlantis has the "same safety deficiencies" (Texas Tribune) as Deepwater Horizon.

7. Claims that we can control spills or limit their effectsare mere hubrisd there is too much that we do
not know

Dr. JeffreyShort Pacific Scienc®irector, Oceana, Testimony before the House Natural Resources Committee, Subcommittee
on Energy and Mineral Resources and Subcommittee on Insular Affairs, Oceans, and Wald2i4é, 69,
http://naturalresources.house.figoadedfiles/shorttestimony03.24.09.palfcessed-5-14.

The last lesson from the Exxon Valdez oil spill concerns hubris. Large marine oil development proposals are invariably
presented as engineering challenges, often with scant regard for the congdléheé environment in which they would occur.

Oil spill contingency plans are presented as exercises in damage control, under the implicit assumption that the important
variables and their interactions are adequately understood, predictable, and blanagt&ach spill is unique, the

environment is extremely complex, and we do not yet understand how these systems interact with and respond to oil. A crucial
reason for which the lonerm impacts of the Exxon Valdez spill have been viewed as so sngpdisiives from the simple

fact that enormous resources were available to evaluate them in comparison with any other spill before or since.nn truth, ou
knowledge of how oil behaves in the environment and how it affects organisms is still in its iefspewgially in the more

remote regions of our planet. Hence, any claim that we adequately understand and can foresee how oil pollution will affect
even more challenging environments such as the Arctic continental shelf deserves skepticism.
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1. Oil spills are inevitabled we need to move away from oil production

Dr. JeffreyShort Pacific Scienc®irector, Oceana, Testimony before the House Natural Resources Committee, Subcommittee
on Energy and Minerdaesources and Subcommittee on Insular Affairs, Oceans, and Wildlif24& 09,
http://naturalresources.house.gov/uploadedfiles/shorttestimony03.24,Gpesed-5-14.

It is clear that oil spills will continue to happen. We need only look to recert st@nies to confirm this. The continued use

and production of oil has led to spills already this year, in spite of the improvements described above, and thereristoo reas
think spills will not continue. In addition to the direct effects of spillsstodire drilling results in considerable releases of oil

and other hazardous contaminants that threaten marine life. Furthermore, our use of oil makes a substantial contréution to t
impacts of climate change, which is acidifying our oceans. For thisrredsioe, we should be moving away from oll
development, not expanding it. Accordingly, Oceana believes we need to limit offshore drilling by reinstating and extending
the preexisting moratoria on offshore drilling. Furthermore, it is imperative that keedetion in the Arctic, where oil and gas
activities already have begun. The Exxon Valdez experience suggests that the Arctic is at particularly great riskeds describ
below.

2. Drilling inevitably risks accidents

SteverMufson A Two VYeairk 8pitlkkr, BBf Oshore Drilling S&l9d12 Poses R
http://articles.washingtonpost.com/2002-19/business/35453515 1 _-spill-peterroopnarinetransoceanaccessed-6-14.

But three recent incidents in other parts of the world gagtvhow risky and sensitive offshore drilling remaimsthe North

Sea, French oil giant Total is still battling to regain control of a natural gas well that has been leaking for neadgkieur w
Meanwhile, Brazil has confiscated the passports of Jdvfoim employees and five employees of drilling contractor

Transocean as they await trial on criminal charges related to an offshore oil spill there. And in December, about 495000 barr

of crude oil leaked out of a fivgearold loading line between a #ing storage vessel and an oil tanker in a Royal Dutch Shell

field off the coast of NigeriaMany experts say that even with tougher regulations here in the United States, such incidents are
inevitable. Al O&6m not sayingg ,we usth owel doruigthtd ad oi tg o[ caftf shorwd t
a retired Coast Guard vi ce -designed systdm.andindWexpectghat there vdllde acdasiowal t h
problems with it.o

3. Risk of major accident is higld multiple reasons

MylesSpicer fA Gul f Oi | Drilling Has Highd®ilgk, Too Little Rewar
www.minnpost.com/communityoices/2010/05/gubil-drilling-hashigh-risk-too-little-reward accessed-6-14.
Drilling offshore h &ankeotrarsmortatiop.®ll extrattéd @r the ¢antimentalrsiself accoukts for a

considerable part (probably at least 50 percent) of annual volumes of oil transported by tankers (the latter constitute over

billion tons). On some fields, the shuttle tankeesthe main way of delivering hydrocarbons to the onshore terminals. In short,
there have been tanker spills ranging from modest to cata
storing liquid hydrocarbons (oil, eiwater mixturesand gas condensate) are a necessary element of many oil and gas
developments. A risk exists of damaging the underwater storage tanks and releasing their contents, especially during tanker

|l oading operations and und e s Canplexamdextewsivadydtems of underwdteér pipekiness .
have a total length of thousands of kilometers. They carry oil, gas, condensate, and their mixtures. These pipelings are amon
the main factors of environmental risk during offshore oil developmAntsnumber of events can cause leaks, and they do.

All three have a history of problems, dangers and significant damages over the decades, far too lengthy to reciteshere; coast
wildlife and the seas have been inundated with pollution continually.
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1. Oil spills have devastating impacts on coastal communities

NATURAL RESOURCES DEFENSECOUNCJL iPr ot ecting Our Ocean and Coast al E
from Of f s h & 08 wbw.nrdt.drg/osegns/offshore/files/offshore. pafcessed-9-14.

Oil Spills Inflict Devastating Economic Losses Upon Coastal Communities Oil spills exact a serious toll on coastakscono
including our approximately $35 billion commercial fishing and $60 billion ocean and coastal tourisroraation

industries.The damage and clean up costs following the Exxon Valdez spill were so extensive that Exxon paid out more than
one billiondollars to the federal and state governments for damages and clean dparmstill owes fishermen, Alaska

Natives, business owners, and others a billiondola t o r e d r e s Is anbtheeexanplé df écédnemichaadr m.
environmental damage, a Y008 accident between a chemical tanker and an oil barge discharged more than 270,000 gallons
of fuel oil, closing a huge swath of the Lower Mississippi River to vessel traffic for severalfti@yBort of New Orleans,

located at the center ofthewdild busi est port complex, was shut down and r
water intakes were closed to prevent contamination of drinkatgr.

2. Checking pollution is vital to coastal economies

SeanDixon, Coastal Policy Attorney, Clean €a&n Action, Testimony before the House Natural Resources Committee,
Subcommittee on Energy and Mineral Resourcés]® 13,

http://naturalresources.house.gov/uploadedfiles/dixontestimehidl3.pdf accessed-5-14.

Clean Ocean Action (COA) has spent altrtbgty years working to cleaning up the costly decisions of the past where our

ocean was seen as a dumping ground of immeasurable capacity and an open canvas for industrialization. Fortunately, the ocean
is now seen as the ecological, economic, and kskeystone that it is. On the beach, in the waves, and along the boardwalk,

coastal businesswners, tourists, residents, fishermen, and ocean advocates of all stripes are cognizant of the connection
between a clean ocean and a robust coastal economyyvelowéthout safe water there are no swimmers or surfers, without

healthy estuaries, there are no fish, without clean beaches, there are no beachgoers, and without all of those guaities, the

no coastal economy.

3. Spills threaten local economies

Michael JConathanDirector of Ocean Policy, Center for American Progress, Testimony before the House Natural Resources
Committee, Subcommittee on Energy and Mineral Resour8e§) 613,
http://naturalresources.house.gov/uploadedfiles/conathantestimO6yD& pdf accessed-5-14.

The motive to create more jobs in America is a good one. With unemployment stubbornly hovering around 8 percent, we
clearly need them.Here is, however, more than one way to generate employment from our oceans and coasts, and, in many
cases, accelerating offshore oil and gas development will hinder job creation in other industries. We have already seen how o
accident three years ago dstated the coastal economy of an entire region. We must do all we can to ensure that we protect
and grow the jobs currently supported by vibrant, healthy oceans and coastal regions.

4. OQil spills compromise coastal economies

Natural Resources Defensewil NRDC) , A Protecting Our Ocean and Coast al Ec
Of fshore Dril |l i ndQ9awdrtde. éardlocdars/OfEi®re/filds/offshore.pafcessed-3-14.

Oil spills exact a serious toll on coastal economies, inctudir approximately $35 billion commercial fishing and $60 billion

ocean and coastal tourism and recreation industries. The damage and clean up costs following the Exxon Valdez spill were so
extensive that Exxon paid out more than one billion dollarsedetieral and state governments for damages and clean up

costd and stil]l owes fisher men, Al aska Natives, business own
another example of economic and environmental damage, a July 2008 tbeitleren a chemical tanker and an oil barge

discharged more than 270,000 gallons of fuel oil, closing a huge swath of the Lower Mississippi River to vessel traffic for
several days. The Port of New Or | e atemnplexlwascshutdowh ardtresideht c e n
were asked to conserve water when water intakes were closed to prevent contamination of drinking water.

50


http://www.nrdc.org/oceans/offshore/files/offshore.pdf
http://naturalresources.house.gov/uploadedfiles/conathantestimony06-06-13.pdf

Paradigm Research 20156 CXd Energy Negative

Qil/Gas Bad: Environmentd Spills (Deepwater)

1. Deeper drilling increases accident risks

RemyMelina, AWOYy fkdore Drilling So D28 dewwwlivesciencelcom/32E&why-iEENCE, 5
offshoredrilling-so-dangeroushtml, accessed-8-14.

Offshore drilling, the process of extracting oil and gas resources from underwater locations, includingdakesn ha

conducted at increasingly deeper and farther off shore sites in recent years, as shallow fossil fuel reserveshanel near

drilling locations have become exhausted. But with deeper drilling depths comes increased danger including higher risks of
accidents, spills and fires, according to the National Oceanic and Atmospheric Administration (NOAA). "Big Oil has
perpetuated a dangerous myth that coastline drilling is a completely safe endeavor, but accidents like this are a deber remin
just how farthat is from the truth,” said Democratic Senator Robert Menendez in a press statement. "The fact is that 509 oil rig
fires have broken out in the Gulf of Mexico since 2006."

2. Deepwater drilling increases accident risk8 complex equipment, harsh environmats, lack of
experience

RemyMelina, AWhy |Is Of fshore Dril |l i ndg83S6 wvdivescienceocaons/32@tdhy-is-VE S CI E N
offshoredrilling-so-dangeroushtml, accessed-8-14.

One reason for this increased danger is the complex equipmeletdn®eedrill at such depths. As offshore drilling continues to

be pushed to new depths, with oil companies continuously drilling in deeper waters and penetrating further underground, the
technology needetd achieve these feats is extremely complex an@miitely invincible.This is a pretty frigging complex

system, said Robert Bea, an engineering professor at the University of California, Berkeley, in an interview with Yale
Environment 360, a publication of Yale University. You've got equipment andssteed) out over a long piece of geography
starting at surface and terminating at 18,000 feet below the sea floor. So it has many potential weak points. Jussas Katrina
storm surge found weaknesses in those piles of dirt the levees gas likes to findsgaalanything we connect to that source.
Another reason for the danger is the harsh offshore environments that pose engineering challenges to offshore drilling
equipment. Severe weather, ice and storms pose risks to the functionality of the rigsjratigtémce from land make it

harder for additional rescue personnel to promptly reach the areas in emergency sifllaiamsxperience of oil companies

at operating at these depths is a third isB&eChief Operating Officer Doug Suttles acknowledtieat many of his company's
efforts to stop the oil leak failed because they had never had to plug a well at such depths and were therefore umghepared fo
conditions that foiled their attempts including ice formation inside of the original contaidometdue to freezing deep water
temperaturesThe Deepwater Horizon oil rig had drilled the world's deepest offshore well before it exploded and sank on April
20, according to the U.S. Department of Energy (DOE). The Deepwater Horizon drilled the \Bgll56 f2et (10 kilometers)

or more than six miles, operating in 4,130 feet (1 kilometer) of water, according Th8Hrst rig to attempt such depths, the
well's pipes had been cemented for only 20 hours before the rig went up in flames, accordisgrtices contractor

Halliburton Inc."The bottom line is that when you drill for oil, there is always a risk that not only puts lives on the line, but a
risk that puts miles of coastline and the economy on the line as well," Menendez said.
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Qil/Gas Bad: Environmentd Spills (Gulf Impact)

1. Continued drilling risks destroying the Gulf

MylesSpicer A Gul f Oi | Drilling Has Higho®ilgk, Too Little Rewar
www.minnpost.com/communityoices/2010/05/guibil-drilling-hashigh-risk-too-little-reward accessed-6-14.

To start with, even though such accidents as the current oil spill may be infrequent, their consequences are cataclysmic.
Second, many of the rigs in the Gulf are old, and should cause concern for their structural integrity; leethewtgwest rigs,

like the BP platform, are drilling to unheard of depths with unknown dangers, as we have seen. Third, the idea thaillwe can dr
our way to energy independence is a myth because we will need to continue to import oil in the shemtitetmreserves of

fossil fuels will not provide independence in the long term. But mostly it is about legacy. By continuing to drill irif tive Gu

must ask the question: What kind of an energy world are we going to turn over to the next generafiaris® A\damaged
environment, a ruined ecology, and a continued reliance on diminishing fossil fuels withaseasing costs and dangers for
extractiond or will it be a cleaner planet and safer, greener energy sources?

2. Deepwater Horizon proves hat spills cause disastér massive environmental damage from both the oil
and the cleanup

RichardHeinberg Senior Fellowin-Re si denc e, Post Carbon | nst-Case BesCasefiabde e pwat «
MostLi kel y Scenari os, 070 Mlh8pE/ticRafdieihBergream/228depwatehorizonthe-worstcase
bestcaseandmostlikely-scenariosaccesse-9-14.

Reports from the Gulf of Mexico just keep getting worse. Estimates of the rate of oil spillage from the Deepwater Horizon
wellhead catinue gushing (the latest official number: up to 60,000 barrels per day, with BP now saying the maximum

potential leakage rate could be 100,000 b/d). Forecasts for how long it will take before the leak is finally pluggedraye plum
toward Augusd maybe een December. In addition to the oil itself, BP has (in this case deliberately) spilled a million gallons
of toxic Corexit dispersant. Biologistsd accounts of the
reefs, and marshes growore apocalyptic by the dayespecially in view of the fact that the vast majority of animal victims

die alone and uncounted. Warnings are now being raised that the natural gas being vented along with the oil will gignificantl
extend the giant dead zonedglie Gulf. And guesses as to the ultimate economic toll of thisusfililding traged§ on

everything from the tourism and fishing industries of at least five coastal states to the pensioners in Britain whoaeefatures

risk if BP files for bankruptcyr is taken over by a Chinese oil comparsurge every time an analyst steps back to consider

the situation from another angle.

3. Oil spills have lingering, longterm environmental effects

NATURAL RESOURCES DEFENSE COUNCJL fiPr ot ect i ng t& EoonoespAzaid UanecdssatydRislks
from Of f s h & 09 wibw.nrdt.drg/osegns/offshoreffiles/offshore.pafcessed-9-14.

Oil Spills Have Lasting Ecological Impacts According to the National Academy of Sciences, current cleanup methdgs can on
remove a small fraction of the oil spilled into the ocean, leaving the remaining oil to continue affeeingeoosystems over

time. Scientists investigating the losigrm impacts of the Exxon Valdez spill estimate that nearly 20,000 gallons airail fr

that spill remain in Prince William Sound, continuing to harm threatened and endangered species andeutagrmi
recovery.Marine mammals, sea birds, fish, shellfish, and other sea life are extremely vulnerable to oil pollution and the long
term toxt effects can impair reproductive success for generatgindies have shown that tiny amounts od aiks little as one

part per billio® can harm pink salmon and cause their eggs to fail.

4. Deepwater habitats are key to the entire ecosystem

RobinKundis Craig, Professor of Law and Associate Dean, FIl ori da St
SpilsandLongTer m Ecol ogi cal Resilience: A Match Made in Hell, o
2011, p. 1874.

Nevertheless, thereisnoques on t hat t hese deep marine ecosystems are i
words, the deep Gulf ecosystem is Aimportant to the funct
are down there are importantordse know rel atively |little about them to b e
Macondo wel | bl owout and oil spill occurreaddfdomanl . atf2& o
species inhabit the region surrounding Pe&ater Horizon at depths of between 1,000 and 3,000 metres, where the well is

|l ocated. 0 As the Nature report summari zed, one year afte
impressions of the crisis, but not so below. The wracge of one of the worl ddés most adva
sea floor, as do the ecological damages that are proving
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Qil/Gas Bad: Environmentd Spills (Gulf Impact)[ cont 6 d]

5. We risk destroying the ecosystem bywerwhelming it with hydrocarbons

RussellMcLendon fALat est Bl owout Highlights Gulf Dr idl2bdil8g Danger s
www.mnn.com/eartimatters/energy/blogs/latelstowouthighlightsgulf-drilling-dangersaccessed-6-14.

These wells coul be seeping oil, methane or other toxic substances for years, potentially sickeningtateaigyed wildlife

like sea turtles or cetaceans. And as researchers have learned since 2010, large amounts of oil and gas can wreak havoc with
microbial life andcoral colonies, both of which are key to the Gulf's food welncluding its lucrative seafood industry.

Although the Gulf is home to microbes that evolved to feed on natural oil and gas seeps, too much unnatural leaking and

spilling can smother them. "$timportant to keep in mind that if you keep pumping hydrocarbons into the system, you'll

eventually overwhelm it," University of Georgia marine scientist Samantha Joye told MNN earlier this year, referring to the

2010 spill on its thregear anniversary.

6. Effects of Gulf spillsarenegatvé do not yet know enough to be sure
bad

RobinKundisCraig Pr of essor of Law and Associate Dean, FIl orida St
Spillsand LongTetm Ecol ogi c al Resilience: A Match Made in Hell, 0o B
2011, p. 18661867.

Uncertainties regarding the environmental impacts of the Gulf oil spill are many. As the Deepwater Horizon Commission

not ed, i Sci etryat knew hew te predipt the ecalogicah amnsequences and effects on key species that might
result from oil exposure in the water column, bohteh far b
reproductive cycles of many spegiéncluding the oysters that the Gulf is famous for. Oysters are a keystone species in the
Gulfot hat i s, fian organism that exerts a shaping, dispropo
probably impacted bluefintunaaswell. Teul f i s consi dered part of the bluefind
Foundation estimated that the spil!/l could have affected
placing at risk an already severely overfiskedeci es. 0 Endangered species of whales

oil spill: wildlife responders collected 1144 sea turtles and 109 marine mammals that had been injured by the spi}, and ma
more undiscovered injuries of the same tygessuspected to have occurred

7. The Gulf is a key biodiversity hotspot, fishery

JorgeBrenner Postdoctoral Research Associate, Harte Research Institute for Gulf of Mexico Studies, Texas A&M University
Corpus Christi, AGuaradiurmd|tehReGuwlufr c@fd BB XSICd DES NET, 3
www.scidev.net/global/pollution/opinion/guarditige-gulf-of-mexico-s-valuableresources.htmlaccessed-6-14.

The Gulf of Mexico is rich in biodiversity and unique habitats, and hosts the only known nesting fa€anips Ridley, the
world's most endangered sea turtle. The Gulf's circulation pattern gives it biological and socioeconomic importance: water
from the Caribbean enters from the south through the Yucatan Channel between Cuba and Mexico and, aftén weming
basin, leaves through the northern Florida Strait between the United States and Cuba to form the Gulf Stream in the North
Atlantic that helps to regulate the climate of western Europe. Abotthoweof the Gulf is a broad continental shelf, whic
provides a wealth of fisheries. Intensive fishing is the biggest factor interfering with the Gulf's environment, angiais an ar
where the three governments should cooperate in managing this international resource.
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Qil/Gas Bad: Environmentd Spills (Answastofi Di sper seso0)

1. Oil will persist in the waterd Deepwater proves

RobinKundis Craig Pr of essor of Law and Associate Dean, FIl orida St
SpilsandLongTer m Ecol ogi cal Resi | i BRIGEHAM YOANGUANIVERSITKIBAWEREVIEW, He | | |, 0
2011, p. 1873.

In addition, threepear e vi ewed studies confirmed that a Aiplumed of oi
southwest of the wellhead between 3200 and 4200 feet below the surfaeed®¢bmposition of this plume by bacteria is
expected, Al c] hemi cal anal yses of water samples taken fr
hydrocarbon concentrations were high enough at the time to cause acute toxicity tdexmoseg ani s ms. 0 Al most
Nature reported that Aisigns of significant damage are sh

bad luck that the well happened to be located in the most speciesh part of the deep gul f .o

2. Oil spreads across the seafloor, does not disperse rapidly

RobinKundisCraig Pr of essor of Law and Associate Dean, FIl orida St
SpillsandLongTer m Ecol ogi cal Resi | i encAMYOANGUINIVERSBIT¥IAAW&REVIEW, Hel | , 0
2011, p. 1873.

In addition, given the behavioral differences between oil released at great depths and oil released in surfaceepiltbeoil f
Deepwater Horizon disaster may still be collecting on and spreading #was=safloor. Researchers have found a lumpy,
cauliflowerlike layer of brown material on the Gulf floor, which may be the congealed heavier components of oil released
from the Macondo well components that eiigesting microbes have a hardertime krean g d o wn . Mor eover,
well head, the layer shows little microbial activity, suggesting it will not break dpwri c k1 y . o

3. Oil spills spread across vast distances

NATURAL RESOURCES DEFENSE COUNCIL APr ot ecti ng Our OgAvaihUnaenedsarCRisks t a | E
from Of f s h &y 09 wibw.nrdt.drg/osegns/offshoreffiles/offshore.pafcessed-9-14.

Offshore Drilling Poses Serious Environmental Risks Expanded offshore drilling poses the risk of oil spills ruining @g beach
from Florida to Maine and along the Pacific Coast, bringing harm to those who live, work, and vacation along the coasts, as
well as harming habitats critical to plants and animals. Oil spills can quickly traverse vast distanegample, when

powered byth&ul f of Mexicobés Loop Current, an oil spil!l in the
beaches and even travel around the Florida Keys to wreak havoc on estuaries and beacleEwengiddes to Cape
CanaveralContamination from th massive 1989 Exxon Valdez oil spill reached shorelines nearly 600 miles away; if the spill

had occurred on the East Coast, it would have extended frassaddhusetts to North Carolima.September 2008, Hurricane

Ike destroyed oil platforms, tanks, anggldines throughout the Gulf of Mexico, releasing at least farhilion gallons of
crudeoilDuri ng Hurricanes Katrina and Rita there were 125 spi
Continental Shelf, releasing almost 685,@@ons of petroleum product¥Vorse yet, if you include the ladthsed

infrastructure that supports offshore drilling, the damage from these two hurricanes includes 595 spills releasingfmillions o
gallons ofoil.
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QOil/Gas Bad: Environmentd Spills (Answerst o fiGaid if |l i ent 0)

1. Gulf ecosystems are at ris& no resiliency

RobinKundis Craig Pr of essor of Law and Associate Dean, FIl orida St
SpilsandLongTer m Ecol ogi cal Resi | i e iGelAM YOANGUANIVERSITWIAAWEREVIEW, He | | , 0
2011, p. 18861887.

Ecological resilience and resilience theory acknowledge that ecosystems are dynatnas prior theories had assumed,

inherently stable systems tending toward an equilibrium. Resilience theognizenthat there are at least three different

ways in which ecosystems experience and respond to change and pertdrbatione e di f f erent aspects ¢
first and most common under st andi nabsodbfchamge and peisigt im fuection e f er s
and relationships. This sense of resilience refers to fith
practical matter in the law of natural resource management, the law tends to expectdhstemmsowill be resilient in this

first sensé that is, the law assumes that ecosystems will generally successfully absorb anyirftluroad perturbations of

the system. As a result, natural r e s adwernccees, 0l avp uits tvhhaat dle
reflects a truncated understanding of ecosystemsoOctresili
of resilience theory acknowledges that ecosystems can exist in multiple states rather thamgstabilind a single
equilibrium state; as a result, changes and di sturbances
another. This second sense of resilience i atwlsafane s mul t i p
di sturbance that tri gger $oreaxangple,ithe borebl botestseofeCanadalcan exisnraat léast evo s t
states with respect to spruce budwor ms: a fino oufadbr eako
growing trees, 0 and an fioutbreako state fichar @heshdtri zed by
bet ween the two appears to relate to an increase ilityn cano

to control the pest. Regirghift models can also help to explain outbreaks of some human diseases. However, natural

resources law and policy generally do not acknowledge this second sense of resilience, and, as a result, it gemetally does
incorporate mechanisms for acknowledging, responding to, or even trying to avoid ecological regime shifts. Finally,
resilience theory also acknowledges fithe surprising and

the suddenoutbe ak of spruce budwor ms i #imefpersistesce of antecosystemddr ¢okection wor d
of multiple ecosystems) like the Gulf of Mexico in an apparently stable, productive ecosystem state is absolutelytee guaran

that humans carontinue to disturb and abuse the system and expect only a gradual or linear response.

2. The internal link threshold is lowd the entire ecosystem is under stress

RobinKundisCraig Pr of essor of Law and Associ &enedid wrDeep MariheoQili da St
SpillsandLongTer m Ecol ogi cal Resilience: A Match Made in Hell, o
2011, p. 18901891.

Finally, and perhaps most importantly, the Prince William Sound was and remains a far less swegstahethan the Gulf

of Me xi co. In 2008, for exampl e, NOAA stated thauUusSin[d] es
history, Prince William Sound remains a relatively pristine, productive and biologically richecosysd6 To be sur e,
Sound was not completely unstressed, and A[ w] hen the ExX
ecosystem was also responding to at least three notable events in its past: an unusually cold wini@9ingi®8tg

popul ations of reintroduced sea otters; and a 1964 earth
environmental stressors at another order of magnitude (or two), reducing its resilience to disasters like the Deejmuater Hor

oil spill. As the Deepwater Horizon Commission detailed at length, the Gulf faces an array-@frforigreats, from the loss

of protective and productive wetlands along the coast to
starvaion to sedevel rise to damaging channeling to continual (if smaller) oil releases from the thousands of drilling

operationsin the face of this plethora of stressors, even the Commission championed a kind of resilience thinking,

recognizing thatrespndi ng to the oil spill alone was not enough. It
arguing that it Arepresents an effort to sustaindthdhese di
environmentoowhi ch they depend for future generations. 0
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Qil/Gas Bad: Environmentd Spills (Answerstofi Saf e 0)

1. Deepwater horizon proves that a containment failure could cause a spill that lasts for decades

Richard Heinberg, Senior Fellein-Residence, Post Carborsit i t ut e, fi De e p wa tCase, BékBasd, andMost The Wo
Likely Scenari os, 00 MLh8E/ticBafdheihBRergrrom/228epwatehibrizontheworstcasebestcaseand
mostlikely-scenarios, accesseebél4.

For weeks various petroleumgineers and geologists working on the sidelines have speculated that the problems with Deepwater
Horizon may go deép that the steel well casing, and the cement that seals and supports that casing against the surrounding rock, may

have been seriouslybrdee d f ar beneath the seabed. If that is true, then
the well casing and cement, pushing out through the cracks and destabilizing the ground around the casing. According to Lisa
Margonelliin The At ant i ¢, AThere is the possibility that as the ground
Bl ow Out Preventer falls over, the drill pi pe shoaootidsmakeut of

it virtually impossible ever to cap the well or even to plug it at depth via relief wells. Read, for example, this comment at
www.TheQilDrum.com, a site frequented by oil industry technical insiders who often post anonymously. The author of thg commen
fiduogr , 0 argues fairly per s usarfadevasihgyandtcémert is ttid best exglasagion ot theoenento f  t h e
failure of Atop killo efforts to stop the oil f | oftheduy forcib
seabed well casing appear also to be motivating some seriously doomerish recent public statements from Matt Simmays, the ener
investment banker who decided to go rogue a couple of years ago following the publication of his controversiab@ekk Oil
Twilight in the Desert. Simmons says, for exampl e, hatnmkes fi t
little sense if one accepts the conventional viteplugiowith what és
relief wells.

2. Transporting the oil is even more dangerous than drilling, plus we can expect massive spills that cause
massive environmental and economic losses

JilConnors staff, AOffshore Drilliimgstles BrferOgy VBodildd0gtypdated FRCECEI HOUGG
6-10, www.treehugger.com/files/2009/02/offshedtlling-oil-falsehope.php accessed-6-14.

With the BP oilspill forcing the worst of the environmental risk associated with offshore drilling to the fore, let's take a step back for a
second and examine some of the less flashy aspects of the potential problems. Recent research suggests that travispostigg the
greater threats than the drilling process itself. In Louisiana, the 10,000 miles of canals dug to transport oil anihésyquipelbute

to coastal erosion because the canals crisscross the state's coastal wetlands. While technology impraxeassénad the

occurrence of oil spills in the last 40 years, the Mineral Management Service a bureau in the U.S. Department of tthetnterior
manages the nation's natural gas, oil and other mineral resources on the outer continental shelfbptdjents @il spill per year of

at least 1,000 barrels in the Gulf of Mexico over the next 40 years. Every three to four years, it says, a spill d0d@06dsirrels

can be expected. As the BP spill illustrates, these spills could potentially bi#dbbes of western Florida, Alabama, and Texas. In
Louisiana, it's not just beaches, but wetlands that can affedstroying critical wildlife habitat, hurting tourism and ruining the
livelihoods of fishermen throughout the region. Additionally, owgda the impact on wildlife is dramatic. Beyond killing adult

animals, the spawning grounds of endangered bluefin tuna and other iconic species is contaminated. The BP oil splientegbrec

in scale in the United States, and recent simulations shawriba a spill reaches this size it can be picked up by ocean currents and

be dragged far away from the initial spill area. In the Gulf of Mexico, should a spill get into the Loop Current it gdyedakién all

the way to Florida, through the Floridays (impacting Cuba and other Caribbean islands in the process), up the East Coast as far as
North Carolina and then out into the Atlantic.

3. Dirilling makes spills inevitable

AndrewHoffmanand Tom Lyon, Professors, Uocomemscsyobf OMf shoganDr illh
PERSPECTIVE: SUSTAINABILITY BLOG FROM THE ERB INSTITUTE 878 08,
http://webuser.bus.umich.edu/ajhoff/pub_professional/The%20Simple%20Economics%200f%200ffshore.pdf, ad@s4ed 4
Whether these financial gains are wofik environmental (and aesthetic) costs of offshore drilling has also been largely omitted from
the debate. Oil spills happen, and they cause real environmental and economic harm. Just last month, over 400,008l gadions of
spilled in the Mississippiver, forcing a closure of 100 miles of the river. Of course, much bigger spills have occurred in American
waters. In 1969, the blowout of a Unocal rig off the coast of Santa Barbara spilled 3 million gallons, and in 1989 thNal@gzon

spilled 11 million gallons off the coast of Alaska in 1989. We find it ironic that the environmental and aesthetic impacts can be
ignored in the push to place oil rigs off our coasts while opposition to offshore wind mills occupying similar real resiate re

strong. Wirdmills have no similar environmental impacts and the aesthetics are in the eye of the beholder. One reason for this
opposition may be that wind has the annoying habit of showing up off the coast line of wealthier Americans in placesitiketNan
Sound ad the West Coast of Michigan.
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Qil/Gas Bad: Environmentd Spills (Answerstoi Tech $ol veso

1. Industry claims are wrongd technology has not improved

FranceBeinecke st aff, AFour Years after BP Oil Di sasteral Many Le
Resources Defense councify 480 14, http://switchboard.nrdc.org/blogs/fbeinecke/four_years_after_bp_oil_disast.html
accessed-22-14.

Four years have passed since the BP disaster, and the industry has still not fixed technical problems witiwizwtlty bl

preventers. Nor has it made major improvements in containment Bottragxact same technology the industry used 25 years

ago in the Exxon Valdez spill. These booms managed to pick up just 3 percent of oil spilled in the Gulf. And they have never
been proven effective in an Arctic environment covered in ice, fog, and gales most of the year. Congress could drive progress
with better safety standards, but it has failed to act. | served on the National Commission on the BP Deepwater Oil Spill and
Offshore Drilling, and we issued recommendations for how to prevent future oil disasters. | expected a swift response. After

the Exxon Valdez oil spill, Congress passed the pivotal Oil Pollution Act and generated important progress in tanker safety.
YetCongreshasnét passed a single |l aw since the Gulf spill to 1
to oversight.

2. Spill risk is very highd drilling is dangerous

MylesSpicer @A Gul f Oi | Drilling Has High®d ®Wil&k, Too Little Rewar
www.minnpost.com/communityoices/2010/05/gubil-drilling-hashigh-risk-too-little-reward accessed-6-14.

To begin with, there are currently 115 oil rigs operating in the Gulf of Mekia@nd each provides an opportunity and

exposure for asther mishap and major crisis. Many are doing exactly the kind of extremenaéepdrilling the BP platform

was doingd and extending technology into areas not entirely understood or well managed by the oil industry (as is the BP
situation shows). Moremportant, there are about 500 offshore rigs operating worldwide, and they have been far from safe.
Offshore operators continue to spill thousands of barrels of oil, fuel and chemicals into federal waters each year, governmen
records show. "This is notzgrorisk proposition,” said John Rogers Smith, an associate professor of petroleum engineering
at Louisiana State University, who monitors such statistics. Offshore operators have had 40 spills greater than 5000 barrel
since 1964, including 13 in thpast 10 years, according to data from the U.S. Minerals Management Service, which oversees
exploration and production in federal waters. Moreover, spills from the rigs and actual drilling, are only part of the story.
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Oil/Gas Bad: Fish

1. Fishing is a key industry, is threatened by drilling

Michael J.ConathanDirector of Ocean Policy, Center for American Progress, Testimony before the House Natural Resources
Committee, Subcommittee on Energy and Mineral Resourde§p 613,
http://naturalresources.house.gov/uploadedfiles/conathantestimO6yD®& pdf accessed-5-14.

Fishing is perhaps the first vocation that comes to mind when considering ocean and coastaiceativity. We also have

better data for the fishing industry than many other ocean industries. A report released in March by the National Oceanic and
At mospheric Administration, or NOAA, found eneraedmofethanS. com
$199 billion in sales and supported 1.7 millionjobsihe nat i ondés Bycampaisoy, theolandgas 1. 0

extraction and refinement industry employed approximately 641,000 people, according to the Bureau of Labor Statistics.

Adding in employees of gasoline service stations to account for supply chain employment, that figure reached 1.4 million jobs
but still falls short of the jobs created from fishing. Furthermore, as the members of the Committee on Natural Resources
whichha juri sdicti on o0& knowverywell weahave effedively dnded dekberatecoserfishing in the
United States. NOAAds most recent fAiStatus of Stocksod repo
populations rebuilt to sustable levels. In her testimony before the Senate Committee on Commerce, Science, and
Transportation in 2011, former NOAA Administrator Jane Lubchenco estimated that rebuilding all U.S. fish populations to
sustainable | evel s c dubiliohingaesimpacs; seppdrtaam additidnali5Q0,j00D jolsland herease

the revenue fishermen receive at the dock by $2.2 billion
revenueso (emphasis in original).

2. Pollution from oil production will threaten fisheries

W.F.Graderd r ., Executive Director, Paci fic Coast Federal of Fi
Resources Committeed 2118 09, http://naturalresources.house.gov/uploadedfiles/gradertestimdry09. pdf accessed-5-

14.

Pollution/Contamination. As mentioned earlier, the concern voiced by commercial fishermen from the Santa Barbara Channel
has been with the small, but chronic, unreported spills and leaks that caused the oiling of fishingagelr dhat, however,

was before the Exxon Valdez spill in 1989 or a number of other spills that have occurred subsequent where there is a greater
understanding now of the impacts of a major spill on certain key species. The Prince William Soundisieerinbas still not

recovered from the Exxon Valdez spill and even the small herring fishery in San Francisco Bay seems to have been affected by
the November 2007 spill of bunker fuel by the Cosco Busan, judging from the size of the biomass nowyn\teiBdoth

the Exxon Valdez and Cosco Busan were spills from ships, not rigs, it does point out to the danger posed by oil to the marine
environment. Again, -Yewot iFrEd Sfir dirdl tolctea |l MM®&@ Sreas auldbeshel | f
affected by |l eaks fd8m)ofiksbotacpi wet hneeosme EFW [ Essenti a
spill would proba#l8y )b Vil anvadil katslhe.ld f(ils\h species, ,includ
could be affected by oil spills that occurl86yQilepls,pl anktoni
however, are not the only pollution source from offshore oil and gas. Santa Barbara fishermen complained of the disposal of

drill muds on the seafloor containing diesel fuel. The State of California has banned the disposal of drill muds in state waters

and requires them to disposed of safely onshore. The problem identified by the Santa Barbara fishermen with diesel fuel in th
drill muds may be far greater with findings in the Gulf of Mexico of mercury and heavy metals in the drill muds and fish
sampled from the nearby rigs. In its FEI S, MMS st at ed: i D
(e.g.clamsorsl | ops) |l ocated within a 4B8B2¢ninSeditlusngfodi sckahage
seafloor could smother some prey species, displace some managed groundfish species, and change substrate composition in the
area where the cuttingse t t |-#8 4) (A®&ggs, fry, and small prey occurring o
of muds and cuttings could experience lethal and sublethal effects if they are w2thinot the discharge point and if the

volumes of muds and cuttis are released at the rates permitted by the US EPAL(500 00 b b l-18Rour ) . 0 (I V
iéapproximately 522 tons of drill cuttings would be relea
to 20 exploration wells are anticipated, whco ul d result in the releaskBl)of up to 1
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QillGasBad: Fish[ cont 6d]
3. Oil spills threaten fishing and tourismd enormous industries

TedDanson Boardof Directors, Oceana, Testimony before the House Natural Resources @mn@itl1d 09,
http://naturalresources.house.gov/uploadedfiles/dansontestimony02.11,.68qedfsed-5-14.

Oi | and water don6t mix. Our oceans give essenti al protei
commercial fisheriesanbined supply over 2 million jobs. On top of that, coastal tourism provides 28.3 million jobs and

annually generates $54 billion in goods and services. Ecosystems are disrupted top to bottom by the short and lontg term effec
of oil. More oil spills meatess abundant oceans. More oil spills mean fewer wonderful, pristine beaches. More oil spills mean
fewer jobs.

4. OCS production hurts fishingd displacement from fisheries and ports

W.F.Graderd r . , Executi ve Director , sAssociatibns, Testiong lsefore the Hbese MHaturalo f Fi
Resources Committeed 2118 09, http://naturalresources.house.gov/uploadedfiles/gradertestimony02.11, @@ qefsed-5-

14.

Spatial Conflicts (Including Gear Loss and Construction and Presence of OGHuitfire) The second problem for

commercial fishing with offshore oil and gas is the displacement of fishing by oil on either the fishing grounds, irs tloe port

both. While looking at a chart, it may seem that the ocean is large enough to accommogéd af uses. However when

looking at where fishing takes place, mostly on the shelf, and where oil and gas development occurs, they tend to be in the
same places and the footprint of the rigs is not limited to the area covered by a platform. Taeerigebautionary zones

around them, precluding most fishing. Thus, the area taken from fishing tends to be quiet a bit larger than the plddgerm. Cab

and anchors can extend out making fishing, particularly trawling impossible. The spacing of the &ig® ¢ander fishing

operations where the fishing is mobile, such as a trawler working a tow, or trollers on a tack. The rigs may not pegisgnt a sp
conflict, as | mentioned, where there is a wide shelf, but along the West Coast the shelf is namostdistiing occurs along

that shelf, thus there is a real potential for displacement of fishing. In the Final Environmental Impact Statementr (fREIS) fo
5-Year (20072012) Offshore Oil and Gas Leasing Program for Alaska, the Minerals Managemen¢ Sefvio u nd : @ So me
exploration, development, and production activities have a potential to result irusgacenflicts with commercial fishing

activities. Commercial fishing vessels could be excluded from normal fishing grounds to avoid the potential foigeas-s . 0 ( |
256) AOffshore construction of platforms could infringe o
adjacent areas due t-dD5BlaffeRiys kiomg i aletriavii toiness 0c UueBsd be t e mj
during construction of offshore pipelines. Once pipelines are put into place, they could result in entanglement hazauels for s
types of f i 287) Ripglineg,aaring.constraction and once in place, can act as snags for fishipeyedry

displacing fishing. Making matters worse, as fishermen experienced in the Santa Barbara Channel, is the fact some oil and gas
operators treated the ocean as if it were there own personal landfill where they could dump old machinery, tires used for
bumpering and other materials that then snagged fishing-dieam trawl nets to troll lines. That has been the experience in the
Santa Barbara Channel. Of course, pipelines and their construction affect not just fishing, but fish. For the Brista] Bay are

MMS concedes inits FEIS fortheybe ar | easing plan: fAPipeline installation
and shallow s2@d4i)dd@&lTrameds n@ @Ihd excavation for pipeline
flats, eelgrass beds, marshes, or other coastal habitats (depending on the location of the pipeline route) resulting in direc
habitat RPo6dyedPoOpel Vne crossings (onshore) of streams cou
anadromous al mon, including eggs, -18&4)vafeQn g huovreenifl aecsi,| iatnyd caadrusl tt
processing facilities, service bases, etc.) causes definitetshorand longerm changes, with localized longrm effects on
coastalhatiat s al ong onshor &22pThesedtial prablent i® notrlimitedota fishing grqunidd, Fishing

activities in port§ ranging from areas for berthing, processing fish, mending fish gear and other space required to support
commercial fishindhave been displaced by offshore oil and gas support operations and vessels. This is not a problem where
there is adequate space, space not used to support fisheries, but it becomes a real problem in smaller ports wheteespace may
at a premium. Some dfi¢ areas where drilling is planned are relatively remote with little infrastructure in place, thus the

impacts will be far greater. The area of northern Mendocino, southern Humboldt Counties in Célikmimien as the Lost

Coast, for example, is the omeea in the lower continental U.S. where there is no coastal road, yet the area (around Shelter
Cove) is under consideration for development. Much of Alaska is equally as remote.
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Qil/Gas Bad: Military 8 Topshelf

1. Offshore drilling hurts naval readinessd critical naval training

Daniel J.Weiss senior fellow, Center for American Progress Action Fund, Testimony before the House Subcommittee on
Energy and power, @138 12, www.americanprogressaction.org/issues/green/report/2012/09/13/378282\¢nearenegy-
initiative-a-focuson-the-outlook-for-achievingnorthramericarenergyindependenceavithin-the-decade/accessed-8-14.

There have been recent proposals to open areas off the Atlantic coast for oil and gas production. Such proposals, however,
could impér national security because a large portion part of this area is critical for a wide array of military training, including
explosives, submarine exercises and Navy SEAL training. The Department of Defense wants to prohibit offshore drilling in a
vast majoity of the 2.9 million acre zone under consideration for oil production off Virginia. About 20 percent, or 630,000
acres, would be open to drilling. Secretary of the Interior Ken Salazar reiterated that Defense Department needs will take
precedence ovehé energy industry. Similarly, proposals to open the Gulf coast of Florida to expanded oil and gas production
would also interfere with Department of Defense training. Tom Neubauer, president of the Bay Defense Alliance, raised
concerns about conflict witthe Navy during an April 2012 public hearing on the expansion of drilling. He warned: The Gulf
test range, which is essentially everything east of the military mission line, which comes down from Pensacola intofthe Gulf
Mexico, is really essential tarme bases in Northwest Florida. Most of those bases do testing and training, research and

devel opment in the Gulf of Mexico. €& Drilling in those ar
independence would be enhanced national ggciirmakes little sense to strive for that goal by drilling in places that would
interfere with our security. Drilling in these twaceml|l aces
of undiscovered oil and gas resourcesardederal lands that are available for leasing under current laws and administrative
policieso according to recent analysis by the Congression

2. Naval strength is vital to checking conflict

James T. Conway, Commandant, Marine Corggy®oughead, USN Admiral and Thad W. Allen, Commandant, Coast

Guard, A COOPERATIVE STRATEGY FOR 21ST CENTURY SEAPOWER) 17,
http://www.navy.mil/maritime/MaritimeStrategy.pdf

Deter major power war. No other disruption is as potentially disastrous tal glability as war among major powers.

Mai ntenance and extension of this Nationbés comparative se
war. While war with another great power strikes many as improbable, theer&inty of its runous effects demands that it

be actively deterred using all elements of national power. The expeditionary character of maritindedardethality, global

reach, speed, endurance, ability to overcome barriers to access, and operatiorgalpagilie tte joint commander with a

range of deterrent options. We will pursue an approach to deterrence that includes a credible and scalable abiliy to retalia
against aggressors conventionally, wunconvetmesafwabury, and
ability to impose local sea control, overcome challenges to access, force entry, and project and sustain power asbaoire, makes
maritime forces an indispensable element of the joint or combined force. This expeditionary advantagemaurgtined

because it provides joint and combined force commanders with freedom of maneuver. Reinforced by a robust sealift capability
that can concentrate and sustain forces, sea control and power projection enable extended campaigns ashore.
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Oil/Gas Bad: Military & Links

1. Drilling threatens vital naval training operation
ShivaPolefka r esearch associate and Michael Conathan, Director,
Drilling in Virginia Would Threaten Coastl Economy, Environment, and Na4al Opera

13, http://thinkprogress.org/climate/2013/05/24/2060731/offstuviing -in-virginia-would-threatercoastaleconomy
environmertandnavatoperations/accessed-44-14.

Drilling offshoreVi r gi ni a woul d also be incompatible witPB keepigt her v
our nation safe. Naval Station Norfolk, the | argess, naval
supporting more #n 71,000 military and civilian employees. Overall the Navy was responsible for more nearly $15 billion in
economic impact in Virginia in fiscal year 2009. In 2010 the US Department of Defense determined that 74 percent of the areas
eyed for oil and gas &sing offshore Virginia would directly interfere with the extensive military activities that are carried out

in the region, including ordnance training and aircraft carrier operations. As Virginia Representative James Moran put it,
AWhen you cobmettdewhNavygds operations are much more i mporta
security, than ¢é drilling operations. o Further mor éder most
in major shipping lanes or offtreor t hern part of the coast where Virginiaods
neighbors in Maryland where the sentiment is distinctly-drilling. After watching the oil gush in the Gulf of Mexico
unchecked for more than a month, Maryid Governor Martin O6Malley took an unegqg
opposed to any drilling off the Chesapeake Bay. o

2. The plan interferes with critical military activities

AdamWeinstein st af f , ADOD: We Hate Off &§a®BRB1®rilling, Too, 6 MO
www.motherjones.com/mojo/2010/05/militavwe-hate offshoredrilling-too-navy-norfolk-bp-virginia, accessed-8-14.

How about if it's discovered that outer continental shelf drilling is alsenatibtnatsecurity? That's exactly what the

Depatment of Defense appears to have done in a leaked portion of its new report (PDF), appropriately titled "Outer
Continental Shelf (OCS): Military Activities and Future Oil & Gas Development." You see, the new conservative Virginia
governor and shadow comndar in chief, Bob McDonnell, longs to penetrate Virginia's sea plain with hard probes for profit.
His plan was to make 4,500 square miles of ocean available to oil drillers by 2010. But! According to the Washington Post:
The Defense Department report, clmgied in March but released in part Tuesday by Rep. James P. MoraVr.) (R

drilling opponent, indicates that drilling would interfere with military activities...in 72 percent of the 3 million avezsctby

the lease sale and that it could bewa#d only with restrictions in 6 percent of the area. As a former sailor who's operated out

of Norfolk, Virginiad the world's largest naval installatidr can attest that its sea lanes are rather critical to effective military
activities. Ships need to motlerough quickly and safely when deploying, and that process gets harder when additional surface
contacts and navigational hazards are thrown into the brew. (Submarines, which also operate extensively in the area, face a
special threalimensional, lifeor-death challenge with undersea drilling infrastructures.) Fleet training exercises, tactical
readiness exams, sea trials of new ships, and many other classified but important endeavors begin off the Tidewater coast.

3. Atlantic drilling interferes with nava | operations

Rosalind SHelderman j our nal i st , fAOi | Drilling of Va.dds Shore Would
WASHINGTON POST, B 193 10, www.washingtonpost.com/wgyn/content/article/2010/05/18/AR2010051804656.html
accessed-8-14.

A newly released U.S. Defense Department report shows that exploratory drilling for oil and natural gas off almost three
quarters of the Virginia shoreline where the government has proposed those activities is incompatible with militarysoperation
and training The report is the latest potential setback to a plan strongly endorsed by Gov. Robert F. McDonnell (R) to conclude
sales of leases to companies interested in drilling 50 miles off Virginia's coast by 2012. The Defense Department report,
concluded in Marig but released in part Tuesday by Rep. James P. MoranVa.jPa drilling opponent, indicates that

drilling would interfere with military activities, including ordnance training and carrier operations, in 72 percent of the 3

million acres covered by ¢hlease sale and that it could be allowed only with restrictions in 6 percent of the area. Norfolk is

home to the world's largest naval base. The report found no military objections to drilling in 22 percent of the ooegan territ
Those areas, Moran said¢lude major commercial shipping lanes. "It precludes oil drilling off the coast of Virginia, at least in

the areas that have so far been designated," Moran said in an interview. "When you come down to it, the Navy's operations are
much more important tthe Virginia economy, let alone national security, than these drilling operations."

61



Paradigm Research 20156 CXd Energy Negative

Qil/Gas Bad: Military 6 Links[ cont 6d]

4. Gulf drilling interferes with vital naval and air training operations

Bill Kaczor j our nal i st , fAMil iet,a0or yxSSDOGIIA Ti BRPORMROEUS S, 11n0t er f e r
www.billnelson.senate.gov/newsroom/news/militdrilling-would-interfereair-force-navymemoswarn-againstoffshore

work-in, accessed-8-14.

Congressional and presidential moratoriums currently keep drilling much fanthgirmmany cases, but they are due to

expire in 2007 and 2012. Bush thinks a statute would offertemg protection. Nelson, Sen. Mel Martin&Fla., and

Florida's Democratic House members oppose such a deal, preferring instead to seek renewarefgiwective

moratoriums. Florida's House Republicans are split. The memos indicate that drilling east of a line extending due south of
about Fort Walton Beach some 285 miles from the west coast of Florida's peninswauld interfere with militarytraining

and testing. "Clearly, structures associated with oil/gas production are totally incompatible with, and would haveamsignific
impact on, mission activity," Maj. Gen. Robert W. Chedister wrote in an Aug. 18 memo to the Air Force Materiel @omman
Chedister is commander of the Air Armament Command at Eglin Air Force Base, which controls the water ranges and uses
them to test weapons. The ranges also are used for testing and training missions by other Air Force installations gnd the Nav
Advancesn weapons technology have driven a demand for additional testing space and pilot training in the-B2w F/A

Raptor at Tyndall Air Force Base, also in the Florida Panhandle, will require three times as much airspace ash®& older F
Eagle fighter, Chedier wrote. He noted that debris frair-to-air missiles fired during that training would be a hazard to

drilling rigs. Eglin also is slated to become the first training site for another new jet3hddint Strike Fighter, adding to the
demand for aiggace over the gulf ranges. Drilling rigs also would interfere with training by Navy aircraft carriers and missile
tests from submarines, Chedister wrote.

5. The plan also undermines Air Force training

ScottJackson st aff, ADril |l oare Nd aRrfiolrims Qd uUledc tOfNfaghH & A9 | Secur i
www.850businessmagazine.com/Jant@0@9/Drill-or-No-Drill -Could-OffshorePlatformsAffect-Nationat Security/

accessed-8-14.

Beyond the wondrous vista of the shimmering and pristine coastale r s of t he Gul f of Mexico r e
precious resourcdsthe oil and gas reserves below and the airspace above. While the value of further oil and gas exploration to
the nationds security i s c o mnmobdihe fraditionabpiars of ecdn@micgravwthunermallyf t h e
incorporate land, labor and capital. But in Northwest Florida, there is another pillar that is equally Vahiedpace. It allows

not only the flow of commercial aviation for business andisow but military training and testing. Supersonic dogfights,

training missions and weapons testing are conductedlb/fFagle and 22 Raptor fighter jets, as well as other military

aircraft, in specified blocks of airspace. Such exercises occur atlbaseheduled times to allow pilots unfettered

concentration to scream through the air and hone their combat skills in a deliriously swirling amalgamation of blueitekies, wh
clouds and emerald waters. Without undue interference, their mindset is reeldatonthe challengekill or be killed. But the

waters below this airspace are also coveted for their rich oil and gas reserves by a country seeking energy indepeéndence. Egl
Air Force Baseds Air Armament Ce nneveweapons inwlvmg fubize taget dronend ev
aircraft in the skies over the 130,66quaremile test and training range in the eastern Galh area larger than the state of

New Mexico. Between Oct. 1, 2007, and Sept. 30, 2008, more than 3,400 teshswgsie flown in this airspace. Any
civilian encroachment on this training area could meduce
syst ems. It isndét the type of testingomhianectal bdnief éd cbt
Water Test Range has more airspace available for testing new and legacy weapons than the combined airspace of all U.S. land
ranges, o0 said Bob Arnold, chief of Egl i duétetheMiceasingsafetyftnhanc
footprint size of our new fighter aircraft conducting-tirair missile tests and training missions. The increased speed of these
aircraft, coupled with the added rangeebfi $sheemubksti hgsfro
This range provides training areas for military pilots sharpening their combat skills from Air Force runways at Eglih, Tyndal

Air Force Base and Hurlburt Field. And the future addition of the n@k Eightning Il, a tateof-the-art supersonic fighter

scheduled to arrive at Eglin in 2010, will demand even more use of the airspace. The Naval Surface Warfare Center at Panama
City also uses the Gulf waters for testing and evaluation in the areas of mine warfare, sgréania) diving and life support.
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6. Dirilling is incompatible with Eglin training

ScottJackson st af f , ADril |l or No Drill: Could Offshaor08 Pl atforn
www.850businessmagam.com/Januar2009/Drill-or-No-Drill -Could-Offshore PlatformsAffect-National Security/

accessed-8-14.

Oil and gas drilling operations in the waters of the range canrmexXisbwith ongoing Air Force testing without coordination

and a firm understanay between them. These behemoth rigs cost upwards of $1 billion and incorporate a logistics lifeline to

the mainland. AiOur concern over oil/lgas activity is relat
per manent pr o ArooldtsdidoMoreavertthe additioya) bibat and helicopter support activity would require safe
passage, and the radio emissions from the oil and sgas pl a

and evaluation mission, a fleet®® Vietnamera QF4 fighter jets are used as remotely piloted -figled target drones, along
with smaller drones for missile training and evaluation by the 82nd Aerial Targets Group operating from Tyndall Air Force

Base. -suddseooil/gas platformere incompatible with our military operations in areas of the Gulf of Mexico where we
shoot down things |Iike unmanned drone aircraft, o Arnold s
hazard for the platforms and personnel whoropet e t hem, so obviously, this is not a

According to Arnold, the downing of a 2bn QF4 can produce tens of thousands of pieces of debris, with the wreckage
hitting the water with the force of a minivan collision at 45mp

7. Drilling wonét promote dependence and compromi ses

EXAMINER, A Of fshore Drilling Could Hurt av28 i0t ary Operations
www.examiner.com/article/offshowrilling-could-hurt-military-operationdflorida-groupsays accessed-9-14.

Environment Florida Advocate Adam Rivera shot back a resp
military operations, one thing is certain: We will not make America more secure by risking our ability tutrarmed forces

in the Gulf in order to obtain less than six months of oil over-ge2B period." The risk offshore drilling poses to Eglin Air

Force Base Ranges is real enough to warrant careful consideration. When that risk is paired with threwsgdgeat exists

of f Floridads shores, the idea of even potentiall yoimpair
matter how closely oil companies are allowed to encroach, in state or federal waters, upon Gulf militgrgrestiaining

sites, America will find itself depending no less on foreign nations for energy, spending no less at the pump, and fessing no

for its security. The report released today by Sen. Dorgan does not examine how drilling in waters cbptiiodleftate of

Floridad within ten miles from our coastlidewould impact important military training operations at Eglin Air Force Base

Ranges. At the Florida House Military Affairs and Local Policy Committee hearing on January 13th, Col. Bruce Mc¢Clintock

the Commander of Eglin Air Force Base Ranges, testified that drones and missiles plummeting from the sky during training
exercises could gravely damage rigs, pipelines and other infrastructure. As with the chance of a major spill occurring near

F 1 o r bedudfd beaches, this risk ought to be taken very seriously by decision makers. Even Florida Energy Associates
appeared to concede last Wednesday: Florida would be better off excluding militarily important areas from offshoresoil and ga
operations. "Beer still would be a future in which Florida eschews expanded drilling and all the risks attending it, in favor of

real oilsaving, securienhancing solutions: more fuel efficient vehicles, investments in clean and efficient fuels and expanded
greentrasit alternatives. 0
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1. Domestic drilling increases oil usé drives investments based on perceptions of additional supply

Congressional Budget Offic€B0), ENERGY SECURITY IN THE UNITED STATES,& 12, p. 26.

Even if world oilprices declined as a result of increased U.S. production, most households and businesses would not be
substantially less vulnerable to future oil disruptions, for two reasons. First, an expectation by consumers of sustained low
prices would provide an @entive for households and businesses to makerlamgecisiond that is, decisions that cannot

easily be reversed in the near tériihat ultimately increased their reliance on oil. For example, a reduction in gasoline prices
would decrease the cost of ngilessfuel-efficient vehicles or living far from work. Similarly, if industries expected lower oil
prices, they would have less incentive to develop alternative fuel supplies (such as natural gas or electricity) fooipersonal
public transportation. Aa result, lower prices might induce households and businesses to increase their reliance on oil in the
transportation sector and, thus, increase their exposure to disruptions in the supply of oil. Second, even thoughmmhprices
be slightly lower if @ production was increased, a reduction in cost of a few dollars per barrel would be small compared with
the price fluctuations that are common to the oil market. Between 2001 and 2011, price changes of $60 to $90 perlbarrel of oi
occurred. Thus, incread domestic production would leave the vulnerability of most consumers to disruptions in oil markets
largely unchanged.

2. OCS drilling encourages more oil consumptiod consumers avoid changing the behavior

JackLeibenluft fAWhat és t he DDeialll iwi g 28012008f AsThED, r €8
www.slate.com/articles/health_and_science/the_green_lantern/2008/08/whats_the_deal with_offshore_drjlhegdased

4-8-14.

The bigger danger from the push for drillh@r more exactly, the arguments used on its b&halfy ke how it affects our

own behavior. If we pretend that offshore drilling is a-&gife means of lowering oil prices (or even a likely means), we may

hold on to rosy and unreasonable expectations for future gas prices. (In this respect, the Lanterhahiaksa® been more

honest than McCain.) That will in turn change the calculations we make when it comestertorgcisions like whether to

shell out extra cash for a more fwgfficient car or a home with access to mass transit. As long as we'rengpoimtjas prices

to go down, those green lifestyle choices won't seem as attractive. We may well be surprised once again that we're paying so
much at the pump, without having done anything about it.

3. Dirilling makes energy security worsé@ increases use obil while doing nothing to insulate against price
shocks

Congressional Budget Offic€B0O), ENERGY SECURITY IN THE UNITED STATES,& 12, p. Vi.

Policies that promoted greater production of oil in the United States would probably not protect U.S. cofrsamsudden

worldwide increases in oil prices stemming from supply disruptions elsewhere in the world, even if increased production
lowered the world price of oil on an ongoing basis. In fact, such lower prices would encourage greater use of akjrtus m
consumers more vulnerable to increases in oil prices. Even if the United States increased production and became a net exporte
of oil, U.S. consumers would still be exposed to gasoline prices that rose and fell in response to disruptions arotldd the w

4. Incentivizing decreases oil consumption mitigates the impact of potential shocks

Congressional Budget Offic€BO), ENERGY SECURITY IN THE UNITED STATES,& 12, p. vi.

In contrast, policies that reduced the use of oil and its products would areatcentive for consumers to use less oil or make
decisions that reduced their exposure to higher oil prices in the future, such as purchasing ratireiénelehicles or living
closer to work. Such policies would impose costs on vehicle usetge(tase of fuel taxes or fuefficiency requirements) or
taxpayers (in the case of subsidies for alternative fuels or for new vehicle technologies). But the resulting decisions would
make consumers less vulnerable to increases in oil prices.

64



Paradigm Research 20156 CXd Energy Negative
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1. Expanded drilling threatens other ocean industries, doubledown on bad energy technologi€s should

Michael J.ConathanDirector of Ocean Policy, Center for American Progress, Testimony before the House Natural Resources
Committee, Subcommittee on Energy and Mineral Resourde§p 613,
http://naturalresources.house.gov/uploadedfiles/conathantestimO6yD®& pdf accessed-5-14.

Perhaps the most troubling aspect of the Offshore Energy and Jobs Act is its shedDslliogds already prominent in the

Gulf of Mexico where about 95 percent of our offshore oil and gas is produced. But in most other parts of the country, the

ocean ad coastal economy depends on activities that would be put at risk by the imposition of offshore oil and gas drilling.

The coastal economies of states along the Atlantic and Pacific coasts are driven by such industries as tourism and recreation
fisheries,shipping, and military installations. Most of these uses are incompatible with oil and gas development as proposed in
the Offshore Energy and Jobs Act. In Virginia, for exar@pdestate that the bill would specifically require to be included in a

revised fve-year leasingplaht ouri sm i s a massive economic driver. A rece.l
tourism industry reported that the sector supports more than 200,000 jobs, which yielded an economic inggedhah $20
billionin2011.Vi r gi ni aés coast and ocean also support thriving fi
seafood worth more than $191 million, ranking it the third largest seafood producer in the country by weight.

2. Dirilling threatens vital tourism and recreation industriesbe pursuing renewables instead

Michael J.ConathanDirector of Ocean Policy, Center for American Progress, Testimony before the House Natural Resources
Committee, Subcommittee on Energy and Mineral Resourde§p 613,
http://naturalresources.house.gov/uploadedfiles/conathantestimOB6yD® pdf accessed-5-14.

Here is the reality of today: * Offshore oil and gas production is@raagrowth industry. According to The Wall Street
Journal, fitoday é offshore drilling is booming in the Gul
production than any year of Geor ge WexpeBancedtlbesvorgt aceidemntal e ncy .
offshore oil spill in the history of the world. Since then, Congress has passed exactly zero laws to strengthen oversight of
offshore oil production or increase pathetically low liability limits of $75 million. * Despii® rassive quantity of

production, this legislation would stomp on the gas pedal, accelerating production even further and forcing the opening of ne
areas in the Atlantic, the Pacific, and the Gulf Coast, including areas where local residents regonglasgl having their

coastlines threatened by oil production. * In many of these regions, the current economy depends on clean, healthyeoceans. Th
increase in industrial activity and the risk of blowouts, spills, and pollution that comes with offsHiorg would threaten

oceans. * Instead of creating offshore energy jobs by doubling down on dirty energy policies of the 20th century, we should b
investing in the future: renewable energy. Shallow water offshore wind is ready for prime time in UrS,. amat®ther

offshore renewable technologies are right behind.

3. Drilling trades off with other economic uses of the ocean

Michael J.ConathanDirector of Ocean Policy, Center for American Progress, Testimony before the House Natural Resources
Commitee, Subcommittee on Energy and Mineral Resourée$0613,
http://naturalresources.house.gov/uploadedfiles/conathantestimO6yD& pdf accessed-5-14.

The Offshore Energy and Jobs Act of 2013 focuses on increasing energy production and, to that end, seeks to prioritize job
creation exclusively in the energy field. But one cannot truly consider the potential effect of expanded oil and gasrproducti
ontheeconmy and on employment without | ooking beyond just a s
espoused by members of both political parties and echoed from both ends of Pennsylvania Avenue must meand@xktly that
sources of energy productio must be included. The Of fshore Energy and Jo
aboved energy strategy. The fact is, accelerating affshor
fine idea if nothing else took pladn our exclusive economic zone. But the ocean is a busy place, and prioritizing one industry

will surely come at the expense of others.

65


http://naturalresources.house.gov/uploadedfiles/conathantestimony06-06-13.pdf
http://naturalresources.house.gov/uploadedfiles/conathantestimony06-06-13.pdf
http://naturalresources.house.gov/uploadedfiles/conathantestimony06-06-13.pdf

Paradigm Research 20156 CXd Energy Negative

Qil/Gas Bad: Tourism / Other Industries[ c ont 6 d ]

4. Of f shore drilling threatens Virginiads tourism in

VIRGINIAN-PILOT, edi torial, @Al gnor i n@ 6&14, attp:Charmptosroadsfcom201f/83fgoarirey Dr i |
costsoffshoredrills, accessed-22-14.

The approaching prospect of drilling platforms in deep water off prime Virginia tourism territorydghfraith risks that are

being ignored. "Offshore drilling remains prohibited in the Atlantic,” reported The Pilot's Bill Bartel, "but both sides of t

issue agree the decision opens the door to the possibility of rigs off the coast.” In the aftetheaesfpwater Horizon

disaster, not even supporters would argue that drilling poses no threat to Virginia's $21 billion tourism industry 0gd@0e 20

jobs it supports. Since drilling advocates can find just 18,000 petraielated jobs (and only if tlyecite a study done by the

American Petroleum Institute itself), that's hardly a wise econdmielopment move for coastal communities like ours. To

say nothing of the Navy's lorgtated opposition to drilling as incompatible with its training missiotVoffinia's coast.

5. Drilling risks devastating Virginiads tourism ind
ShivaPolefka r esearch associate and Michael Conat han, Director,
Drilling in Virginia Would Threaten Coastal Economy, Envd n ment , and Naval Oper@a4d ons, 0 T

13, http://thinkprogress.org/climate/2013/05/24/2060731/offstuviing -in-virginia-would-threatercoastaleconomy
environmertandnavatoperations/accessed-44-14.

Offshore oil drilling is viewed byirginia politicians on both sides of the aisle as a budgetary panacea, in part because of the
economic activity drilling would create, but perhaps more so because the Warnerbill would direct a portion of drilling

royalties back into the commonweah 6 s cof f er s. But the bottom |Iine is that &
stateds environment and the current economi Aredenti vers t hat
Pricewater hous e Co o p éuarismirdasay rgpartedsthatahfe sedtor sugpontsimaré tekan 200,000 jobs,
yielding an economic impact of more than $20 billidn in 2
the statebs touri st s.supgadrtthgvingfisherées in 20dlafishermen taddedo24 7é0@0rionsaof seafood

in Virginia, worth more than $191 million, ranking it the third largest seafood producer in the country by weiGhif Coast
states painfully | e atzondisdster, offshpré drilliny accideetecprvdavasete roblst tourism

industries, the health of marine ecosystems, and both the productivity and the reputation of the marine fisheries supported b
those ecosystems. Unfortunately, Congress has so fat faifgass any reforms to reduce the risk of spills or blowouts,

meaning the few regulatory reforms made by the Department of the Interior to improve offshore drilling safety in thér aftermat

of the Gulf spill could be rolled back by a future administration

6. Offshore drilling threatens coastal economies

Cindy Zipf, Executive Director, Clean Ocean Action, Should the U.S. Expand Offshobgilliiig? 6 WALL STREET
JOURNAL, 4 146 13, http://online.wsj.com/news/articles/SB100014241278873240205045783986 1283 P0accessed-4
14-14.

Recent trends in U.S. energy consumption and production suggest we don't need to find more oil offshore. Our investment
dollars and energies are better spent on renewable energy, conservation and efficiencies such as imptaesitpsasart

grids and clea@mission vehiclgs an approach that creates jobs, doesn't damage the environment and addresfesl-fossil
driven climate changélong the Atlantic, Pacific, Alaskan and Gulf coasts, entire state budgets are built on révemues
clearrocean economies. Fishing, boating, begoimg, surfing and tourism businesses rely on clean, healthy ecosystems. These
businesses bring billions of dollars to coastal economies and provide jobs for millions of people. In light of receatraspers
and increasingly hostile ocean conditions, driven by climate change;lsmed economies are under enough stress without
the added burdens imposed by offshore drilling.
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Oil/Gas Bad: Warming

1. Expanded drilling will only make warming worse

Danid J. Weiss senior fellow, Center for American Progress Action Fund, Testimony before the House Subcommittee on
Energy and power, 138 12, www.americanprogressaction.org/issues/green/report/2012/09/13/37822\¢niearenergy
initiative-a-focuson-the-outook-for-achievingnorthramericarenergyindependenceavithin-the-decade/accessed-8-14.

But Congress must not ignore climate science when developing energy policies. Promoting an energy independence plan that
increases carbon pollution is like settimguy house on fire to stay warithmay work at first but the long term consequences

are horrendoudlhis year the polluted climate continued to strike back, with the worst U.S. drought in over 50 years. The
National Oceanic and Atmospheric Administratigtedmined that the United States experienced the most extreme weather in

a century, and it was the third hottest summer ever. The Obama administration is moving toward energy independence while
reducing climate pollution by establishing modern fuel econstaiydards and investing in clean energy technolodlesare

also producing more oil and gas under new worker safety and health protétt@are using and importing less d@omestic

oil production is the highest in 15 yeaNatural gas production the highest ever measured.

2. Additional OCS drilling will only exacerbate the threats posed by climate change

TedDanson Boardof Directors, Oceana, Testimony before the House Natural Resources Comritield, 29,
http://naturalresources.house.govagiedfiles/dansontestimony02.11.09, @ifcessed-5-14.

These changes are a direct result of our dependence on fossil fuels for energy. Thus, we must reduce our emissions of
greenhouse gases and, to do so, we must move away from fossil fuels, sucanakidtead toward conservation, energy
efficiency and alternative energy. As evidenced by the effects already occurring in the Arctic and elsewhere, theenis an urg
need for action nowhile we must begin this process now, reducing emissions oftfgrasa gases will take time. The
concentration of greenhouse gases in the atmosphere is increasing steadily as our emissions increase. We must first slow
emissions of greenhouse gases and then take action to reduce their concentration in the atEqgspiding oil and gas

production on the Outer Continental Shelf will only exacerbate the already damaging effects of climate change on our oceans.

3. Drilling only exacerbates climate change

Daniel J.Weiss senior fellow, Center for American Progress Actitund, Testimony before the House Subcommittee on

Energy and power, 135 12, www.americanprogressaction.org/issues/green/report/2012/09/13/37822\¢niearenergy
initiative-a-focuson-the-outlook-for-achievingnorth-americarenergyindependencavithin-the-decade/accessed-8-14.

Energy independence plans that rely solely on more oil and natural gas production can exacerbate climate change. Burning oil
for transportation and other purposes contributes 42 percent of U.S. energy related carbon, paibatiding to the Energy
Information Administration. Natural gas adds another 24 percent. Combustion of these fuels just adds to the carbon pollutio
burden in the atmosphere.

4. There is no justification for drilling 0 threats posed by climate change

TedDanson Boardof Directors, Oceana, Testimony before the House Natural Resources Comnitield, 29,
http://naturalresources.house.gov/uploadedfiles/dansontestimony02.11,.68qadfsed-5-14.

As described in detail above, the harm posed by oil asédgavities in the Outer Continental Shelf provides as good a reason
to place a moratorium on such activities today as it has proewxsEy daysince 1982. However, the worsening threat of

climate change imposes a new urgency. We now realize that ¢laseaf carbon dioxide and other greenhouse gases that
results from the use of oil is creating even more harm to society than was previously understood. Indeed, the need to curtail
releases of greenhouse gasses adds another layer to the already stroegtaayypreventing the expansion of oil and gas
production on the Outer Continental Shelf by renewing the moratorium. If left unchecked -bamsad emissions of

greenhouse gases will have dramatic effects on the oceans and the planet as a wholepatissare already being felt in the
Arctic, which is warming twice as fast as the rest of the planet. The loss and thinning of sea ice has made hunting and trave
increasingly dangerous for indigenous peoples, and threatens theetongurvival of walre, polar bears, ice seals and other
ice-dependent animals as their essential habitat melts away. As these changes affect the Arctic, they will begin to affect all of
us. Loss of sea ice and other changes in the Arctic may, in fact, amplify climate change@ddwide scale and lead us closer

to a tipping point, or a point of no return.
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Renewables Bad: Electricity Prices

1. Renewables mandates empirically increase electricity prices

DanielKish, Senior Vice President for Policy, Institute for EnergydRasr c h, A Subsi di es for Green E
American Consumers, 0 U.S. NEWS &8 WOvRiv.DsndwvE @ RebamubBibldat e CI u
the-governmeninvestin-greenenergy/subsidiefor-greenrenergydo-nothelp-americarconsumersaccessed-24-14.

Meanwhile, the government is rigging the game through mandates that force American consumers to buy green energy sources
to meet the requirements of the law. Currently, 29 states have green energy mandates that require a certain percentage of the
states' electricity to be generated from these sources. Among states with renewable mandates, consumers pay on average 38
percent more for electricity. The evidence is clear: Federal subsidies for green energy sources do not help Americas consumer
or ensue the economic viability of green energy companies like Solyndra that can't turn a profit even with half a billion dollars

in taxpayer money

2. Renewables risk higher energy price®d EU proves

William O6 K e e fCeE O, Mar shall InstTant €ErediThe Wastd PtedBrit menand
NATIONAL JOURNAL, 43 78 14, www.nationaljournal.com/policy/insiders/energy/shetié-wind-productiontax-credit
berevived20140407 accessed-28-14.

Over a decade ago, an article in the November 2008issaf Sci ence concluded, AAII renews:
densitiesérenewables are intermittent dispersed sources u
conditioning.0 That <concl usi oyetspedcakintebestecantinuatd perduade ¢hd Congresse a n
and the Obama Administration to keep doling out taxpayer dollars so that they enrich themselves by promoting the false hope
that commercial viability is just over the horizon. But, like the horizokeéps receding as you approach it. The experience

that EU nations like Germany should have had a sobering effect on members of Congress. They have saddled citizens and
industries with some of highest electric power costs in the industrialized world ansult provoked deindustrialization.

Our low energy costs are encouraging a flight of capital to the US and a renewed growth in manufacturing.

3. Stable energy supplies are vital to the functioning of the economy

William O 6 K e, EEOeand Jeff KueteRresident, A FRAMEWORK FOR A NEW U.S. ENERGY POLICY, Marshall

Institute, 2A.3, p. 11.

Economic growth is a result of production, which is a function of labor, capital, energy, productivity, and ingenuity. Each

element is essential to success. Put anathgr economic activities across the spectrum of industries depend on power and
mobility to produce and di stThiebutreadtihté ofhqado ds @& wt hatl dasr & hia
input in our economy, essential for runningourdouny 6 s f act ori es, shipping the Nation
Professor John Moroney of the University of Texas similarly observed: Why is commercial energy so vitally important in the
United StatesThe reasons are straightforward. Factoriestnave energy from natural gas, refined oil products, coal, or

electricity. Modern cars, trucks, buses, railroads, airplanes, and ships require gasoline, diesel fuel, jet fuel, aebunker f

Modern agricultural equipment cannot run without diesel farad, we rely on natural gas, heating oil, and electricity to

maintain comfort in our homes, hospitals, and offices. The Encyclopedia of Energy includes a survey article by David Stern of
Renssel aer Polytechnic | nst i thelevel ofwdonomibactivity arefouncetsbe tightyt fen e
coupled. o

68



Paradigm Research 20156 CXd Energy Negative

Renewables Bad: Grid Reliability
- Renewables decrease the reliability of the grid and increase operating costs

PaulBallonoff, consultant, internati onalt €rédrmpayt edehaealnoggpemedn tCA TiOA J
1, Winter 24, pp. 113128, p. 120121.

While expanded use of renewables can be a desirable policy for the reasons just summarized, expanded renewable generation
also affects operations required for assuring paystem reliability, and especially for assuring adequate supply is available

when demanded. The U.S. National Energy Technology Laboratory has demonstrated that additional cycling of thermal plants
needed to compensate for nondispatchability of renevgmrieration also damages those thermal plants and induces additional
system costs (US DOE 2012). In developing countries, such effects exacerbate the condition of often already poorly maintained
grid generation capacity. But very often only thermal urats provide the needed added dispatchable reliability. This is also

true even in developed countries that have advanced renewable generation programs. Thus, in late 2012, the German
government, having realized that massive increases in wind generatiomaléng the transmission grid less stable, that

nuclear was no longer a politically acceptable option for base load, and that added wind was also #ioad tessrirce,

quietly began immediate construction of 23,000 MW of new coal capacity. The futdhffaet came i n part fro
green energy surcharges on consumers. In general, compensating for renewable energy generation profile characteristics raises
both the capital and operational cost of providing reliable power.
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Renewables Bad: Job Displagment

1. They result in substantial job displacement

NicholasLoris, research assistant, "Green Jobs? What Green Jobs?" THE FOUNDRY, Heritage Foundaie®®,11
http://blog.heritage.org/2009/11/09/grejphs-whatgreenjobs/, accessed-8-14

fthegpver nment is good at doing one thing, itds spending ot
government will create some jobs to build windmills, sola
this year;thamoney i s not coming from Santa. I't must either be t:
could have been spent elsewhere for more productive use. John Stossel agues that the government can easily create jobs, but
itds creatbisng hwe alrtohb Itehmaet A" Creating jobs is not difficuldt
jobs by building pyramids. Our government could create jobs by paying people to dig holes and then fill them up. Would actual
wealth be created? Ofcaue not . It would be destroyed. Itds |ike arguil
foll owed by rebuilding. But does anyone seriously believe

2. European experience proves our job lasarguments

NicholasLoris, research assistant, "Obama's Green Jobs Plan Will Do More Harm than Good," THE FOUNDRY, Heritage
Foundation, 4-8--10, http://blog.heritage.org/2010/01/08/obarggsenjobs-planwill -do-moreharmthangood/ accessed-6

7-14.

Make no mistake; this governmenin plan will kill more jobs than it aims to create. There are a number of serious problems
with the goal to create green jobs, and Europebds wuedf avor a
States. And cap and trade, which is sold by President Obama, Nancy Pelosi, among others as the ultimate jobs bill, is in reality
the ultimate jobs destroyer. Less Bang for your Buck: Sure, the government can create jobs. They can use our taxpayer dollars
tohir workers to dig holes and fill them back up. But i f th
instance, we could replace all of the worl dds mechani zed
create jolk. But it would also significantly reduce productivity and efficiency. The economic reasoning for switching from

more efficient machinery to less efficient human capital is such a baseless plan any politician suggesting it woulddbe laughe

out of office. Yet that is the exact premise of the green jobs boondoggle. The government wants to mandate and subsidize labor
intensive, inefficient, and expensive power sources. But the problem is that if it takes more labor and capital to produce
renewable energy, theis a net cost to the economy. Proponents of wind and solar argue this is a good thing. Apparently they
forgot indkfreelundhiessendmi learn in Economics 101. Government spending will create some jobs to build

windmills and solar panels andvk at biomass plants but this diverts labor, capital and materials from the private sector that
could be used more efficiently to create even more jobs. In effect, government subsidized green jobs destroy jobs elsewhere.

3. Net job losses from displacenm@d U.S. proves

RobertMichaelsand Robert Murphy, GREEN JOBS: FACT OR FICTION? AN ASSESSMENT OF THE LITERATURE,

Institute for Energy Research-Q9, http://www.instituteforenergyresearch.org/gréebs-factor-fiction/, accessed-8-14.
Inthisenvironmet , some have seized upon the AGreen Economyo as a
a way to address the issues of global warming and energy security. According to this view, government at all levels can use
fiscal and regulatory nasures to spur massive new investments in renewable energies and energy efficiency, which will create
millions of new figreen jobs. 0 Proponents claim that such
also put the country on tratk a sustainable, lowarbon energy future. The new Administration and the incoming 111th

Congress are in apparent agreement with this overall strategy, differing perhaps only in théJaébaiisately, it is highly
questionable whether a governmenngaa i gn t o spur fAgreen jobso would have net
impacts of government intrusion into energy markets could prematurely force business to abandon current production
technologies for more expensive ones. Furthermoeee tivould likely be negative economic consequences from forcing

highercost alternative energy sources upon the economy. These factors would likely increase consumer energy costs and the
costs of a wide array of energytensive goods, slow GDP growth ainghically may yield no net job gains. More likely, they

would result in net job losses.
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Renewables Bad: Job Displacemeritc o nt 6 d |

4. No employment gain displacement, U.S. proves

RobertMichaelsand Robert Murphy, GREEN JOBS: FACT OR FICTION? AN ASSE&BNI OF THE LITERATURE,

Institute for Energy Research-Q9, http://www.instituteforenergyresearch.org/grgehs-factor-fiction/, accessed-8-14.

Energy is the lifeblood of the economy. The primary objective of the energy sector is to supglfexise energy to the

broader economy, allowing it to grow and increase the standard of living of its citizens. Atrtificially pumping up employment

the energy sector perd&eand thereby driving down productivity, while driving up costs to the broader ecénamy

counterproductive to overall net job creation and economic growth. It is a sign of increased efficiency if more energy can be
produced and delivered with fewer workers, because this expands the overall output potential of the economy. Yet the green
jobsstudies that we analyze in this report reach the opposite conclusion, and favor energy sources that require more workers to
yield a given amount of energy. By analogy, the number of workers in the U.S. devoted to agriculture has steadily declined
over thelast century, and this is a healthy sign of progress in the U.S. economy. Government efforts to reverse the trend, and
force more workers back i nto ag#unduWwaduldsingly ravedaod plicesnaod fAcr e a
shrink other sctors.

5. They do not create jobs, they just displace them

Dr. ManuelFrondelet al., ECONOMIC IMPACTS FROM THE PROMOTION OF RENEWABLE ENERGIES: THE

GERMAN EXPERIENCE, Projektbericht, Rheinisttestfalisches Institut fur Wirtschafsforschung;-09, p.6-7.

While employment projections in the renewable sector convey seemingly impressive prospects for gross job growth, they
typically obscure the broader implications for economic welfare by omitting any accountingseftoffy impacts. These

impacts intude, but are not limited to, job losses from crowding out of cheaper forms of conventional energy generation,

indirect impacts on upstream industries, additional job losses from the drain on economic activity precipitated by higher
electricity prices,prvat e consumersdé overal/l |l oss of purchasing power
other, possibly more beneficial investmeRtroponents of renewable energies often regard the requirement for more workers

to produce a given arnat of energy as a benefit, failing to recognize that this lowers the output potential of the economy and

is hence counterproductive to net job creat®ignificant research shows that initial employment benefits from renewable

policies soon turn negag as additional costs are incurred. Traated other assumptions in those studies claiming positive

empl oyment turn out to be unsupportabl e. In the end, Ge
perworker basis, has reachadevel that far exceeds average wages, pettworkers ubsi di es as hi gh as 1°
240,000). Itis most likely that whatever jobs are created by renewable energy promotion would vanish as soon as government
support is terminated, | eaving onl y Grinuatiamofrénswables supportin s e c
other countries such as the US.

6. No green jobs-Europe proves

NicholasLoris, research assistant, "Obama's Green Jobs Plan Will Do More Harm than Good," THE FOUNDRY, Heritage
Foundation, 4-8--10, http://blog.heritge.org/2010/01/08/obamaseenjobs-planwill -do-moreharmthangood/ accessed-6

7-14.

Learning from Europeds Mistakes: A research institute 1| oc
of that countryds ngnissianed byethmednstiute foi Enargy Reaearchv(lER), th€ meport finds with per

worker subsidies for solar industry jobs are as high as $240,000. Spain is a country President Obama says the U.S. should

replicate when it comegydte em&igyg pehlicynveayimegt sfiih ren
arendt necessarily g earmnissioned stedy coreing b of Kikgduan Gados UnivérdRy in Madrid
by Gabriel Calzada found that, for every green job created, 3 s i n ot her sectors have been

government spent $758,471 to create each green job and used $36 billion in taxpayer money to invest in wind, solar, and mini
hydrofrom2002 00 8. The countryds utdIsd The aomantically ratioral waydo creatajobe nt | y
and expand green energy is to allow them to compete freely in the market, end dependence on the government, and eliminate
regulatory barriers to entry. Like all energy sources, green energy shaalbtelte live or die on its own two feet. In time and

with the proper policies in place, renewable energy might be inexpensive and efficient. If the private sector can dteate weal

by hiring green laborers for renewable energy projects (absent federalkgnd will do so. The U.S. Chamber of
Commerceds fAProject No Projecto lists all the renewabl e e
them. The NIMBY, regulatory litigation problems make it difficult, not just for renewablecesubut all sources of energy

stifle real job creation and economic growth.

71



Paradigm Research 20156 CXd Energy Negative
Renewables Fail: Canét Supplant Fc

1. Fossil fuels will continue to dominate energy production for decades

William O 6 K e, EECeand Jeff Kueter, President, A FRAMEWR FOR A NEW U.S. ENERGY POLICY, Marshall

Institute, 2A3, p. 2.

Concerns about environmental impacts from energy production and use are an increasingly salient public and political issue.
Undoubtedly, there are environmental consequences, but like degendesociety wishes to enjoy the benefits provided by

energy some amount of environmental impact is inevitable. Also like dependence, a risk management approach offers effective
options for managing these environmental concerns. Fossil energy wilhrémeadominant source of energy for decades to

come despite government policies to promote falternmative
energy policy based on economic and technology realities. Since energy is¢orthemg what oxygen is to the human body,

policy should encourage abundance while taking into account national priorities that may be impacted by energy development.
Under such a framework, government would stop efforts to pick winners, support long s&crrebaarch to promote

knowledge creation, strive for balance in energy related regulation, and look for thepktagption for addressing

externalities, including environmental impacts.

2. Renewables remain norcost competitive despite substantial sasidies

William O 6 K e, EEOeand Jeff Kueter, President, A FRAMEWORK FOR A NEW U.S. ENERGY POLICY, Marshall

Institute, 2A3, p. 34.

As concerns about the environmental consequences of energy use intensified, further impetus was supplied to the push for
aternative energy sources, allowing for the expansion of government assistance to their development through direct and
indirect financial supports and government mandated markets for their use. Aiding this trend was the adoption of ever more
stringent envionmental regulations on conventional energy sources, which succeeded in improving environmental quality, but
which also were intended to raise the cost of operating conventional souréegsvadternatives. In sum, the pursuit of

alternatives has deféd U.S. energy policy for decades, resulting in the spending of hundreds of billions of taxpayer dollars and
implementation of countless regulations. Despite this effort, the alternative energy sources supported are still noft capable
providing significat shares of U.S. energy supply because they remaicompetitive and lack the attributes that make fossil
energy preferable.

3. The hydrocarbons boom eliminates any arguments for renewables

MichaelLind,cof ounder , New Amer i caYdwdwd alt @ arnd AltEoetr yE chs sigl Fuel
56 316 11, www.salon.com/2011/05/31/linbd_fossil_fuelatcessed-6-14.

The disasters at Chernobyl and Fukushima have dramatized the real but limited and localized dangers of nuclear energy. While
thdr initial costs are high, nuclear power plants generate vast amounts of cheap elécteniyno greenhouse gases. If

runaway global warming were a clear and present danger rather than a low probability, then the problems of nuclear waste
disposal and ecasional local disasters would be minor compared to the benefits to the climate of switching from coal to

nuclear power. The arguments for converting the U.S. economy to wind, solar and biomass energy have collapsed. The date of
depletion of fossil fuelbias been pushed back into the future by centéries millennia. The abundance and geographic

diversity of fossil fuels made possible by technology in time will reduce the dependence of the U.S. on particular foreign

energy exporters, eliminating the matal security argument for renewable energy. And if the waarsé scenarios for climate

change were plausible, then the most effective way to avert catastrophic global warming would be the rapid expansion of
nuclear power, not overomplicated schemeswohy of Rube Gol dberg or Wile E. Coyot
prairies with solar panels and wind farms that would provide only intermittent energy from weak and diffuse sources.
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Renewables Fail: Cost Competitiveness Problems
1. Renewables canot be competitivéd cheap gas

ElizabethRosenbergSenior Fellow and Director, Energy Environment and Security Program, Center for a New American
Century, ENERGY RUSH: SHALE PRODUCTION AND U.S. NATIONAL SECURITY, Report of the Unconventional

Energy and LS. National Security Task Force) 24, p. 21.

Although new U.S. unconventional oil supplies have helped to push down oil prices and cap price spikes, the global market is
still relatively tight, and oil prices remain relatively high. In this context, gnefiiciency and certain alternative energy
technologies represent cost savings and attractive insulation from high and volatile oil markets. For U.S. natural gas, howev
prices are at historic low levels and have precipitated a major shift toware\gagears ago, 48 percent of electric power
generation in the United States was fueled by coal and 21 percent was fueled by natural gas. Today, those proportions have
changed to 39 percent and 28 percent, respectively. Relatively cheap gas prices ledleel plaps for expanded fleets of

natural gagpowered heawguty vehicles and even LN@owered rail systems. Relatively cheap natural gas prices, however,
contribute to making other alternative and renewable energy sources less competitive. This raagrbater if proposed

changes to the tax code promote gas and remove incentives for some renewable energy technologies, a possibility that some
leaders in Congress are considering. The amount of renewable energy sidelined by cheap natural gas aacnalisstoare

of the overall U.S. power and transport fuels maiketvever, cheap natural gas has had a substantial effect on renewable
energy production and has undercut more expensive alternative energy technologies that could not compete financially. F
renewable energy sources to sustain and expand commercial viability and market share, policy and regulation must play a role
in demanding even lower emissions from energy sources. This will be a formidable policy challenge given the tremendous
vested iterests in coal, oil and natural gas production and the lack of broad public support for ahasekletarbopricing

scheme.

2. Wind and solar are expensivd required backup capacity

Will Boisvert j ournal i st , AGreen Enernmgmer2@831st i n Germany, 0 DI SSEN
www.dissentmagazine.org/article/greenergybustin-germany accessed-24-14.

To escape long blackouts many times a year, Germany is planning to back up every gigawatt of wind and solar average
capacity with another gigawatt of gas or coal.itAsiilds its intermittent fleet it will not be able to shut down existing fessil

fueled plants; they will remain in service, complete with staff, maintenance, and overhead expenses and the infrastructure of
transmission lines, coal mines, and gas pigsli\ind because the dispatchable nuclear generators that could have backed up
wind and solar are being shuttered, additional coal and gas plants must be built to take ti@eaplaeesee happening now.
Those coal and gas plants will emit large quantifegreenhouse gases even when idling in standby mode. And because that
dispatchable fleet is both necessary and sufficient, the expense of a redundant wind and solar fleet running onpioge of it is
waste from an economi c Bywiadaddsolarare the highesst opteons availeblerfoe gesemting w
power.

3. Wind and solar are expensivd need for German tariffs proves

Will Boisvert j our nal i st, ifGreen Energy B3st in Germany, 0 DI SSEN
www.dissentmagazine.org/artitdeeenenergybustin-germany accessed-24-14.

Despite declining relative costs for wind and solar generators, the electricity they produce is still much more expensive tha
fossitfueled and nuclear power. The German government therefore supportsbhiesamith a web of subsidies and

preferments designed to entice businesses and households to invest in them. The main subsidy-is taefféEtl), which

gives guarantees for renewable electricity at aboaeketrate prices. The FITs generally lasenty years and are assessed

accordingto acomplexrasec hedul e. Onshore wind is curr ehodr (MWh)douther ant e e d
first five years of operation, after which the t@axX50f res
per MWh for the first twelve yars before a downward reset, with long extensions if the facility is located more than twelve

miles from shore or where water is at | e al8QpetMwWh epgndimet er s

on the size of the rig, for a full tméy years.
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Renewables Fail: Cost Competitiveness Problenisc o nt 6 d ]

4. Wind and solar are expensive when we account for all of the codt&Germany proves that nuclear is a
better option

Will Boisvert j our nal i st AGreen Enewungmer2831st i n Germany, 0 DI SSEN
www.dissentmagazine.org/article/greenergybustin-germany accessed-24-14.
Wind and solar have | ower nameplate prices than nuclear,

count the systemic costs of chaotic intétemcy: redundant transmission lines strung in from deserts, prairies, and oceans;
redundant pumpeltlydro storage stations; dispatchable generators to balance the intermittency; end users who have to
rearrange their electrimanaggemarstuimpd dlmemeas ogienar did etma ntdh e
operators who graciously serve as buyers of last resort for surplus renewable electricity and then dump it on Poland or pay
people to waste it. Nuclear power plants, by contrast, generate gipusdamount of electricity per gigawatt of capacity and
stabilize the grid rather than imposing fickleness costs.
storage, and transmission; subsidize baglcoal plants; or annoy the publvith electricityrationing meters.

5. Renewables are simply not cost competitive, despite subsidieistory proves

RobertBryce Manhattan Institute, ifThe Redalld 1Br obl em wi th Renewa
www.forbes.com/2010/05/11/renewablesergyoil-economyopinionscontributorsrobertbryce.htm] accessed-45-14.

In 1949 nearly 91% of Amer i c a 0lsandtnatiraéhdas. phe batarece camedrone r gy ¢ a me
renewables, with hydropower being a dominant contributor. By 2008 the market share for coal, oil and natural gas, along with
nuclear, had grown to 92.5% of total primary energy in the U.S. with the remainder dooningnewables. Given the raging

hype over renewable energy sources, those numbers, which are readily available from the Energy Information Administration,
are remarkable. Over the past six decades tens of billions of dollars have been spent on rendwaétblaative energy

schemes such as wind energy, solar energy, corn and other biofuels, and electric cars. All have aimed at cutting our
hydrocarbon use. And yet only nuclear power, which went from zero to about 8.5% of the U.S. primary energytower tha

frame, has managed to steal significant market share from coal, oil and natural gas.

6. Renewables may never be competitive sans subsidies

MichaellLind,cof ounder , New America Foundation, AEveryt hSAOY, Youdv
58 3196 11, www.salon.com/2011/05/31/linbd_fossil_fuelatcessed-6-14.

The mainstream environmental lobby has yet to acknowledge the challenge that the new energy realities pose to their
assumptions about the future. Some environmentalists heleewed natural gas because it is cleaner than coal and can

suppl ement intermittent solar power and wind power, at ti
natural gas is permanently cheaper than solar and wind, then there&sao,rother than ideology, to combine it with

renewables, instead of simply using natural gas to replace coal in electricity generation. Without massive, permanent
government subsidies or equally massive penalty taxes imposed on inexpensive fostiefabié gas, wind power and

solar power may never be able to compete. For that reason, some Greens hope to shut down shale gas and gas hydrate
production in advance. In their haste, however, many Greens have hyped studies that turned out to be erroneous.
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Paradigm Research 20156 CXd Energy Negative

Renewables Fail.Energy Density
1. Energy density problems block solvency

David Fridley, energy analysis program, Lawrence Livermore National Laboratory, ENERGY: NINE CHALLENGES OF
ALTERNATIVE ENERGY, 8-10--10, www.postcarbon.org/Reader/PCReaBgdley-Alternatives.pdf, accessed?2-13.

The consequence of low energy density is that laageruntof material or resources are needed to provide the same amount
of energy as a denser material or fuel. Many alternative energies and storage techrrelop@seterized by low energy
densities, and their deployment will result in higher levels of resource consumption. As shown in figure 18.1, the main
alternatives under development to supplant gasoline use in cars are dramatically lower in energhaemsisoline itself.
Lithium-ion batteried the focus of current research for electric vehiglesntain only 0.5 MJ per kilogram of battery

compared to 46 MJ per kilogram for gasoline. Advances in battery technology are being announced regularhalbcothey

up against the theoretical limit of battery density of only 3 MJ per kilogram. Low energy density will present a significant
challenge to the electrification of the car fleet and will raise challenges of adequate material supply: Today, tee adsknc
Roadster has a lithivion battery pack weighing 900 pounds, which delivers just 190 MJ of energy. In contragfaiéohO

tank of gasoline weighs 62 pounds and delivers 1,200 MJ of energy. To provide the equivalent energy to a typicabgasoline ¢
an electriecar battery pack would need to consume resources weighing 5,700 pounds, nearly the weight of the last Hummer
model. The more dense an energy form is, the less land is needed for its deployment. Because many alternative emergies are fa
lessenergy dense than fossil fuels, large scale deployment will incur considerable land costs. For example, a single 1,000
megawatt coafired power plant requires 1 to 4 square kilometers (km2 ) of land, not counting the land required to mine and
transport e coal. In contrast, 280 km2 , or the size of a small city, would be required to generate the equivalent amount of
energy from a photovoltaic array or from a sdle@rmal system. For wind, 5050 km2 would be needed; for biomass, 4j000
6,000 km2 of lad would be needed. The sprawling city of Los Angeles, in comparison, covers 1,200 km2 . Tireelésmlie

is thus a problem not only of biofuels production; siting of alternative energy projects will likely be a constant challenge
because of the inheremigh land footprint.

2. Means they can't power major cities

PaulLorenzini f or mer gener al manager of contract operations, DO
ISSUES IN SCIENCE AND TECHNOLOGY v. 21 n. 3, pp. 3138.

But renewal# energy production has been constrained by physical limitations that have resulted in consistently high costs,
because the energy that renewable energy technologies collect is both diffuse and intermittent. New York City, for example,
uses 10 times mormergythanits land area collects in sunshine. Resources such as sunlight and wind require large elaborate
systems of collection, conversion, transport, and distribution to make them available as electricity. Substituting wifodt power
the Indian Point nclear complex that now serves New York City would require somewhere between 125 and 385 square miles
of wind farms, depending on the quality of the wind site and under the dubious assumption that a suitable site isratfelable i
region. Even that hugéefd would not be sufficient, because wind turbines operate only when the wind blows, making backup
supplies from other sources necessary. In California, for example, 73 percent of wind output is generated during sik months o
the year. Overall, Californiaind fields produce only about 23 percent of their energy capacity, because they are idle so much
of the time.
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Renewables Fail: Energy Density c ont 6 d]

3. Low EROI (energy return on investment) means they cannot solve

David Fridley, energy analysis progm, Lawrence Livermore National Laboratory, ENERGY: NINE CHALLENGES OF
ALTERNATIVE ENERGY, 8-10--10, www.postcarbon.org/Reader/PCReaBgdley-Alternatives.pdf, accessé&d7-14.

The complexity of our economy and society is a function of the amountofrener gy we have available
simply, the amount of energy remaining after we consume energy to produce energy. Consuming energy to produce energy is
unavoidable, but only that which is not consumed to produce energy is available to@wshadtustrial, transport, residential,
commercial, agricultural, and military activities. The ratio of the amount of energy we put into energy production and the
amount of energy we produce is call ed ffeenresr gfyr orne tfiucronn voenr sii
efficiency, 0o which compares the amount of energy provided
plant or petroleum refinery) with the amount remaining after conversion. Physics dictates that this &ilguagsdess than

100 percent. In contrast, EROI can be very high (e.g., 100:1, or 100 units of energy produced for every 1 unit used to produc
tdan fAenergy sourceo) or low (0.8:1, or only o60anfBe nuenrigty of €
sinkd). Society requires energy sources, not energwf sinks
its contribution to maintenance of social and economic complexityeiaigy availability has varied tremendously oweie

and in different societies. In the last advanced societies that relied only on solar power (sun, water power, biomass, and th
animals that depended on biomass), in the seventeenth and early eighteenth centuries, the amount of net energysavailable wa
low and dependent largely on the food surpluses provided by farmers. At that time, only 10 to 15 percent of the population wa
not involved in energy production. As extraction of coal, oil, and natural gas increased in the nineteenth and twentieth

centures, society was increasingly able to substitute the energy from fossil fuels for manual or animal labor, thereby freeing an
even larger proportion of society from direct involvement in energy production. In 1870, 70 percent of the U.S. population

were famers; today the figure is less than 2 percent, and every aspect of agricultural production now relies heavily on

petroleum or natural gas. The same is true in other energy sectors: Currently, less than 0.5 percent of the U.S. labor force
(about 710,000 pegxe) is directly involved in coal mining, oil and gas extraction, petroleum refining, pipeline transport, and

power generation, transmission, and distribution. The challenge of a transition to alternative energy, then, is whether such
energy surpluses cdre sustained, and thus whether the type of social and economic specialization we enjoy today can be
maintained. Indeed, one study estimates that the minimum EROI for the maintenance of industrial society is 5:1, suggesting
that no more than 20 percentsaicial and economic resources can be dedicated to the production of energy without

undermining the structure of industrial society. In general, most alternative energy sources have low EROI values (see figure
18.3). Because of their high enesgyput requiements, biofuels produce very little or no energy surplus. Similarly, tar sands

provide less than 3 units of energy for each unit consumed. In contrast, wind energy shows a high return on energy, investment
but it is subject to the problems of intermittgrand siting issues. A high EROI is not sufficient to ensure that the structure of
modern society and economies can be maintained, but it is a prerequisite. Unfortunately, EROI is not well understood or
routinely used in energy analyses by governmemauistry, despite the insights it can provide. Because of the enormous
investment in resources and energy that any alternative energy pathway will require, it is important that we look bdgond simp
financial payback, particularly in a future of rising eneprices, declining fossiuel resources, and increasing danger of

climate catastrophe.
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Renewables Fail:Fossil Fuel Inputs

1. They still rely on fossil fuel inputs

David Fridley, energy analysis program, Lawrence Livermore National Laboratory, ENERG®Y CHALLENGES OF
ALTERNATIVE ENERGY, 8-10--10, www.postcarbon.org/Reader/PCReaBgdley-Alternatives.pdf, accessé&d7-14.

Alternative energy production is reliant not only on a range of resource inputs, but also on fossil fuels for the nawing of r
materials, transport, manufacturing, construction, maintenance, and decommissioning. Currently, no alternative energy exists
without fossitfuel inputs, and no alternative energy process can reproduc$ itkalfis, manufacture the equipment needed

for its own productiofd without the use of fossil fuels. In this regard, alternative energy serves as a supplement to-the fossil
fuel base, and its input requirements may constrain its development in cases of either material or energy scarcity.

2. Dependence o fossil fuel inputs mean that they cannot solve

David Fridley, energy analysis program, Lawrence Livermore National Laboratory, ENERGY: NINE CHALLENGES OF
ALTERNATIVE ENERGY, 8-10--10, www.postcarbon.org/Reader/PCReaBgdley-Alternatives.pdf, accesd®-7-14.
Alternative energy production is reliant not only on a range of resource inputs, but also on fossil fuels for the na@ning of r
materials, transport, manufacturing, construction, maintenance, and decommissioning. Currently, no alternatieeigisergy
without fossitfuel inputs, and no alternative energy process can reproduc$ itkalfis, manufacture the equipment needed
for its own productiod without the use of fossil fuels. In this regard, alternative energy serves as a supplement sil-the fos
fuel base, and its input requirements may constrain its development in cases of either material or energy scarcity.

3. Can't supplant fossil fuels-entire supply chain is dependent

David Fridley, energy analysis program, Lawrence Livermore Natioahlotatory, ENERGY: NINE CHALLENGES OF
ALTERNATIVE ENERGY, 8-10--10, www.postcarbon.org/Reader/PCReaB&dley-Alternatives.pdf, access&d7-14.

Unlike conventional fossil fuels, where nature provided energy over millions of years to convert biomessrigydense

solids, liquids, and gasg@sequiring only extraction and transportation technology for us to mobilizedttadtarnative energy
depends heavily on specially engineered equipment and infrastructure for capture or conversion, essentialtyanhégding i

tech manufacturing proceddowever, the full supply chain for alternative energy, from raw materials to manufacturing, is still
very dependent on fosdiliel energy for mining, transport, and materials production. Alternative energy faceslteegehaf

how to supplant a fossfliel-based supply chain with one driven by alternative energy forms themselves in order to break their
reliance on a fossiuel foundation.

4. Can't substitute for fossil fuels-infrastructure requirements

David Fridley, energy analysis program, Lawrence Livermore National Laboratory, ENERGY: NINE CHALLENGES OF
ALTERNATIVE ENERGY, 8-10--10, www.postcarbon.org/Reader/PCReaBgdley-Alternatives.pdf, accessé&dr-14.

Similarly, it is often assumed that alternative gyewill seamlessly substitute for the oil, gas, or coal it is designed to

suppland but this is rarely the case. Integration of alternatives into our current energy system will require enormous
investment in both new equipment and new infrastruét@eng with the resource consumption required for their

manufacturd at a time when capital to make such investments has become harder to secure. This raises the question of the
suitability of moving toward an alternative energy future with an assumption thatubeige of our current largscale,

centralized energy system should be maintained. Since alternative energy resources vary greatly by location, it may be
necessary to consider different forms of energy for different localities.
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Renewables Fail: General

1. There are multiple barriers to ocean energy development that they do not solve

David Leary, Senior Research Fellow, Faculty of Law, University of New South Wales and Miguel EstebatyNSPS
Postdoctor al Fell ow, Yok o hChange alNia&éeneveableaHnergy fiomihe ©ceantand TideA:Cl i ma
Calming the Sea of Regulatory Uncertainty, o |INTERNATI ONAL
2009, pp. 617651, p. 643644,

The financial viability of ocean and tidal energy is not the only a&iri on the growth of ocean energy. A recent report for

the Irish government highlights that other barriers include, inter alia: insufficient demonstratiorsoffalprototypes; the

cost of connecting demonstration systems to the electricity graatkeof understanding of the scale of ocean energy as a

resource; and the absence of internationally recognised metrics or standards for developmegrantesteasurement of the
technology Similarly, the International Energy Agency has also recentliligbted that the development and

commercialisation of ocean energy in part is being slowed by a lack of knowledge and understanding of the technologies. Poor
data on the resource potential of ocean energy have also prevented governments and lodabdudinoembracing ocean

energy

2. Renewables faid far too dispersed

RognvalduHannessonProfessor, Fisheries Economics, Norwegian School of Economics (retired),
ECOFUNDAMENTALISM: A CRITIQUE OF EXTREME ENVIRONMENTALISM, 204, Blue Ridge Summit PA:

Lexington Books, p. 56.

Dispersion comes from the lack of energy density per unit area and the consequent demand on space, sometimes to the
detriment of food production or other uses of the same space, including aesthetic ones. The United Kingdom i one of th
countries that have opted for wind power as a substantial part of the solution for its energy requirements. How much space
would the UK need to satisfy its electricity needs? In 2011 the production of electricity in the UK was 368 TWh (terawatt
hours). e population of the UK was 63.2 million in 2011, so this comes to 16 kWh (kilowatt hours) per day per person
[(368*10 12 )/(365*63.2*10 6 ) = 16*10 3 Wh]. In an informative and delightfully readable book, Renewable Energy without
the Hot Air , physics prfessor David MacKay provides interesting numbers. If 10 percent of Britain were set aside for wind
turbines this could produce 20 kWh per day per person. 2 Alternatively, a strip four kilometers wide all around Britain and
filled with turbines would delivel6 kWh per day per person. 3 So, it is not inconceivable that the UK could produce
electricity equal to its current use from wind, but at a high cost, over lots of space, and with a need for large baiup capa

78



Paradigm Research 20156 CXd Energy Negative
Renewables Failintermittency

1. Intermittent nature of power sources blocks solvency

David Fridley, energy analysis program, Lawrence Livermore National Laboratory, ENERGY: NINE CHALLENGES OF
ALTERNATIVE ENERGY, 8-10--10, www.postcarbon.org/Reader/PCReaBddley-Alternatives.pdf, accesd 6-7-14.

5. intermittency Modern societies expect that electrons will flow when a switch is flipped, that gas will flow when a knob is
turned, and that liquids will flow when the pump handle is squeezed. This system of continuous supply is possiklef becau

our exploitation of large stores of fossil fuels, which are the result of millions of years of intermittent sunlight concentrated

a continuously extractable source of energy. Alternative energies such as solar and wind power, in contrasgnbyoduc
intermittently as the wind blows or the sun shines, and even bidraassl fuels depend on seasonal harvests of crops.
Integration of these energy forms into our current system creates challenges of balancing availability and demand, and it
remainsdoubtful that these intermittent energy forms can provide a majority of our future energy needs in the same way that
we expect energy to be available todape indication of intermittency challenges in electric power generation is the capacity
factor,or the average percentage of time in a year that a power plant is producing at full rated e&pabibyvn in table 18.2,
photovoltaic systems produce at full capacity only 12 to 19 percent of the time over the course of a year, compared to an
average of 3@ercent for wind systems. In contrast, a eébarmal plant will typically run at full capacity 70 to 90 percent of

the time, while nuclear power operates at over a 90 percent capacity factor in the United States. Our current eléetricity sys

is dominaed by large baseload ceand nucleapower generation. The integration of intermittent energy forms such as solar
and wind is increasingly seen as a matter of expanding transmission capacity and grid interconnections to extend the area ove
which these ariations are felt, as well as implementing more complex operations comtidapproaclin effect relies on
strengthening and expanding the large centralized energy production and distribution model that has characterized the fossil
fuel era, but mayaet necessarily be suitable for a future of renewable energy generation. The key to evening out the impact of
intermittency is storage; that is, the development of technologies and approaches that can store energy generatedduring peri
of good wind andun for use at other times. Many approaches have been proposed and tested, including ceanpressed
storage, batteries, and the use of molten salts ind@amnal plants. The major drawbacks of all these approaches include the
losses involved in energyssaige and release, and the limited energy density that these storage technologies can achieve.

2. Just have to use gas for backups

Dr. ManuelFrondelet al., ECONOMIC IMPACTS FROM THE PROMOTION OF RENEWABLE ENERGIES: THE

GERMAN EXPERIENCE, ProjektberichRheinischWestfalisches Institut fur Wirtschafsforschung;-09, p. 24.

Increased energy security from decreased reliance on fuel imports is another common refrain in support of renewable energy
promotion, but one that is predicated on an abundansencnd wind. As such conditions are highly intermittent in Germany,
backup energy systems that use fossil fuels must consequently be in place to ensure against blackouts. Not only is the
maintenance of such systems costhmounting to some590Mi6. (US $ 741 Mio.) i nbdhp6 (Erd
increased energy security afforded by PV and wind is undermined by reliance on fuel 5quiceipally gas that must be

imported to meet domestic demand. With 36% of gas imports to Germany7ro@@dating from Russia, a country that has

not proven to be a reliable trading partner in recent years, the notion of improved energy security is further cadigiotinto d
(Frondel, Schmidt, in press).

3. No gas solvencyrequired as backup

Dr. Maruel Frondelet al., ECONOMIC IMPACTS FROM THE PROMOTION OF RENEWABLE ENERGIES: THE

GERMAN EXPERIENCE, Projektbericht, Rheinisttiestfalisches Institut fur Wirtschafsforschung;-09, p. 7.

Due to their backup energy requirements, it turns out that argeised energy security possibly afforded by installing large

PV and wind capacity is undermined by reliance on fuel soiirpescipally gas that must be imported to meet domestic

demand. That much of this gas is imported from unreliable supplids®oargy security claims further into question. Claims
about technological i n n oacwristatosrare husuppottable. $n faotfthe Ggimenappeaysdocsbe f i r s
counterproductive in that respect, stifling innovation by encourggimducers to lock into existing technologies.
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4. They fail--intermittency

Mary AnnRalls, Senior Regulatory Counsel, National RugctricCooper ati ve Association, #fACon
No Needto Mandae Renewabl e Portfolio Standar069.48646ENERGY LAW JOUF
Like renewables programs, there is no "sigefits-all" approach to assessing reliability of renewable resources. Certainly

some, such as biomass and landfill gas, are disglalie. Since there is no guarantee that wind and solar will generate power

when needed, purchasing utilities may be forced to continue to operate traditiondudsbidckup generators when

necessary. Because of the need to run theseumskstemsthe environmental and economic benefits of certain renewable

resources may be overstated. In a recent study, the North American Electric Reliability Council (NERC) noted that because
renewable resources are intermittent in nature, generating capacityakatiable during peak periods is less predictable than
capacity from traditional fuels, and energy actually produced during these times is even smaller. According to NERC,

reliability has two componentssupply adequacy and operating reliability. Tweneents of renewablesntermittence and

low energy production necessitate that backp resources and transmission capacity be available to ensure supply adequacy.
Additionally, renewable resources must be assessed on their ability to provide leeelstiob power capability, voltage

regulation, and lowoltage ridethrough capability sufficient to maintain connection to the bulk transmission system under
low-voltage conditions. To the extent that implementers of renewable programs perceive ekt thiedliability creates a

barrier to successful incorporation of renewables into utility portfolios, the RPSs or other programs can be and are being
revisited. For instance, Texas recently amended its statute to require utilities to upgrade thegsitansystems to meet RPS

goals and to be able to recover those costs in their rate bases. In California, the IOUs have expressed concern thmaitthey may

be able to meet the 20% by 2010 standard because of transmission constraints.

5. Storage technolgy cannot address intermittency concerns

David Fridley, energy analysis program, Lawrence Livermore National Laboratory, ENERGY: NINE CHALLENGES OF
ALTERNATIVE ENERGY, 8-10--10, www.postcarbon.org/Reader/PCReaBgdley-Alternatives.pdf, accessé&dr-14.

The key to evening out the impact of intermittency is storage; that is, the development of technologies and approaches that ¢
store energy generated during periods of good wind and sun for use at other times. Many approaches have been proposed and
teskd, including compressedr storage, batteries, and the use of molten salts intbaanal plants. The major drawbacks of

all these approaches include the losses involved in energy storage and release, and the limited energy density tlagethese sto
technologies can achieve.

6. Intermittency dooms wind and sola® they do not complement each other

Will Boisvert j our nal i st iGreen Energy Busdls: Boi svert Replies, 0
www.dissentmagazine.org/article/greenergybustboisvertreplies accessed €4-14.

As for Davidsonds assertion that the Aintermittencgo of w
reasoning behind it. He calls wind and sol arblefineaherrAnds pr ed
ipredictabilityo is different from Areliabilityod: while w
sol ar panels will generate tonight, we still weakantdt rely o
correlation of wind and solar makes them complement each other, yielding a steady combined output. That widely held green

belief is a myth. Solar doesné6ét exist at night amd barely
output is just the chaotic wind output by itself. Wind does tend to blow more at night and irdbvenkec e pt when it dc
Solar power is a mediocre fit to a summer | oad cngrve in s

winter evening peaks when photovoltaics have already gone to bed with the sun. The broad seasonal complementarities of wind
and solar that Davidson invokes are meaningless for reliability. The data | presented show that the two can slump 1o lockstep
less than 5 percent of their combined nameplate capacity for an entire winter week. Germany will therefore need enough

di spatchable capacity to run the whole grid; thatés why i
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Renewables Fail:Multiwarr_ant / General

1. Renewables faid intermittency, increases costs

RognvalduHannessonProfessor, Fisheries Economics, Norwegian School of Economics (retired),

ECOFUNDAMENTALISM: A CRITIQUE OF EXTREME ENVIRONMENTALISM, 204, Blue Ridge Summit PA:

Lexington Books, p. 56.

Nevertheless, the media and the propaganda machines of various environmental organizations busy themselves with
discussions about renewable energy as the thing that will save the world. This is not just a harmless illusion buttefsb a was
one, since the money spent on these fisolutionso cobéd be
summarized in two words, intermittency and dispersion. Intermittency means that the energy is not available when we need it.
The wind does not always blow, and sometimes it is even too strong for the wind turbines to cope with. To make matters
worse, in some parts of the world, Europe in particular, calm weather often coincides with severe cold when people need
energy to heat &#ir homes. Solar power is also intermittent; the sun does not shine at night, and in some parts of the world it is
not necessarily seen during the day either. There is yet no technology available for storing large amounts of energy, so sola
and wind powemake it necessary to invest in power plants which can back them up. Such power soérogsuarey have
guessed & fossil fuels, primarily natural gas. This need for backup capacity necessarily makes wind and solar power more
expensive and is one of theasons why they cannot compete with coal or natural gas in the production of electricity. What
makes them economically viable nonetheless are government subsidies or requirements that power companies buy a certain
amount of fAsust aiasedhede eosts aeerberme dpythe gdneral publiy, eitber in the form of taxes or of a
higher price of electricity.

2. Will take too long to scale up

David Fridley, energy analysis program, Lawrence Livermore National Laboratory, ENERGY: NINE CHALLENGES OF
ALTERNATIVE ENERGY, 8-10--10, www.postcarbon.org/Reader/PCReaBgdley-Alternatives.pdf, accessé&dr-14.

Closely related to the issue of scalability and timing is commercialization, or the question of how far away a proposed
alternative energy sourstands from being fully commercialized. Often, newspaper reports of a scientific laboratory
breakthrough are accompanied by suggestions that such a b
challenges. In reality, the average time fraraseen laboratory demonstration of feasibility and full lesgale

commercialization is twenty to twenfive years. Processes need to be perfected and optimized, plesitsped,
demonstratiortests performed, pilot plants built and evaluated, envieniai impacts assessed, and engineering, design,

siting, financing, economic, and other studies undertaken. In other words, technologies that are proved feasible on the bench
top today will likely have little impact until the 2030s. This reality is refidanh the key message of the réamous Hirsch

Report, which noted that to properly mitigate the economic impacts of peak oil, we would have needed to start fundamentally
redesigning our national energy infrastructure twenty years in advance of the peak. 5

3. Fails--long time to scale up

David Fridley, energy analysis program, Lawrence Livermore National Laboratory, ENERGY: NINE CHALLENGES OF
ALTERNATIVE ENERGY, 8-10--10, www.postcarbon.org/Reader/PCReaBgddley-Alternatives.pdf, access&dr-14.

For the promise of an alternative energy source to be achieved, it must be supplied in the time frame needed, in the volume
needed, and at a reasonable cost. Many alternatives have been successfully demonstrated at the smaltisasés (digse!,

cellulosic ethanol, biobutanol, thifilm solar) but demonstration scale does not provide an indication of the potential fer large

scale production. Similarly, because alternative energy relies on engineering and construction of equipment and manufacturing
processs for its production, output grows in a stepwise function only as new capacity comes online, which in turn is reliant on

ti mely procurement of the input energy and other required
energyad fAextractiono of fossil fuels can result in marked c
energy source as it is needed.

81



Paradigm Research 20156 CXd Energy Negative
Renewables Fail: Price Shocks Defense

1. Energy efficiency is more important in protecting us aginst supply shocks than is reducing imports

ElizabethRosenbergSenior Fellow and Director, Energy Environment and Security Program, Center for a New American
Century, ENERGY RUSH: SHALE PRODUCTION AND U.S. NATIONAL SECURITY, Report of the Unconveritiona
Energy and U.S. National Security Task For@e,12, p. 9.

Energy security for the United States can be understood as reliable access to sufficient, affordable energy supplies to fuel
economic growth. Several key principles of energy security should gu&ldeaders in formulating policy in response to the
unconventional energy boom and leveraging its advantages. Of foremost importance is the principle that stable and well
supplied global energy markets are in the economic and national security iotehestnited States. These conditions will
facilitate the accessibility and affordability of energy for the United States and other consumers. Furthermore, sirmgy reduc
oil imports will not completely insulate the United States from enestpted vulerabilities. As a result, any reductions should
not diminish the policy imperative to expand efficiency. Doing so would reduce the effect of supply volatility on the U.S.
economy by reducing the energy intensity of the U.S. gross domestic product. Nemajsaishould not diminish the

imperative to diversify supply sources and invest in future supply to reduce the effects of price volatility of any siggle en
source.

2. We cannot insulate ourselves from global oil markets efficiency is more importantthan independence

ElizabethRosenbergSenior Fellow and Director, Energy Environment and Security Program, Center for a New American
Century, ENERGY RUSH: SHALE PRODUCTION AND U.S. NATIONAL SECURITY, Report of the Unconventional

Energy and U.S. Nation&8ecurity Task Force, @14, p. 9.

Integration into a global oil market, including some reliance on oil imports, is a source of both energy security viyirzgrabili
economic opportunity. Steps to minimize vulnerability are best achieved through enangyejfiand source diversificatién

not energy isolationism. Leveraging shale production to become-susfitient energy island would force the United States to

forgo the major economic and strategic benefits of competitive and free trade in ensogydlalso invoke ire, and possibly

punitive countermeasures, from the most important global energy players. The United States can best promote energy security
by advocating for and enabling stable, walpplied global energy markets for all global playé&urthermore, the United

States can promote its energy security by actively engaging with international producer and consumer countries on issues such
as shale resource sustainability and replication, as well as a collective commitment to markeébmeagidtee trade.
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1. Renewables cannot replace existing power sources

David Fridley, energy analysis program, Lawrence Livermore National Laboratory, ENERGY: NINE CHALLENGES OF
ALTERNATIVE ENERGY, 8-10--10, www.postarbon.org/Reader/PCReadatdley-Alternatives.pdf, accessé&dr-14.

Il deally, an alternative energy form woul di ndhteghbattiet Wti & efc
existing form without requiring further infrastructure chasgghis is rarely the casendthelack of substitutability is

particularly pronounceih thecase of the electrification of transportation, sashith electric vehicles. Although it is possible

to generate the electricity needed for electrified trartapon from wind or solar power, the prerequisites to achieving this are
extensive. Electricar developmentould requireextensive infrastructure changes, including:. Retooling of factories to

produce the vehicles. Development of a lesgale batteryridustry. Development of recharging facilities . Deployment of

instruments for the maintenance and repair of such vehicles . Apmaret s i n d egsrtirdyd .mofnd maorrti ng and
softwareand equipmentEven more generation and transmission facdlit@e supply the additional electricity demaritie

development of wind and solgpwer electricity also requires additional infrastructure; wind and solar electricity must be

generated where the best resources exist, which is often far from populatens.cEntisextensiveinvestment in transmission
infrastructureto bring it to consumption centers is requirédday,ethanol can be blended with gasoline and used dirdetty,

its propensity to absorb water and its high oxygentent make it unsuitabfer transpaet in existing pipeline systemand an

alternative pipeline systetn enable its widespread use would be materiallyfamahcially intensiveWhile alternative energy

forms may provide the same energy services as another form, they rarélytubsectly, and these additional material costs

need to be considered.

2. No renewable substituted net energy is too low, depend on oil

PeterGoodchild A0 The | mminent Coll apse of [ ndgtrial Society, o C(
www.countercurrents.ofgoodchild090510.htm, accessed-14.
Al ternative sources of energy wil/l never be very wuseful,

the amount of energy output is not sufficiently greater than the amount of energy @Gguer][With the problematic exception

of uranium, alternative sources ultimately don't have eno
replace more than thimiest fraction of that amounét the same time, alternative formsesiergy are so dependent on the very
petroleum that they are intended to replace that the use of them is largelgfeating and irrational. Petroleum is required to

extract, process, and transport almost any other form of energy; a coal mine israt#copg coapowered equipment. It

takes fAoil energyd to make falternative energy. 0

3. Can't substitute--multiple reasons

David Fridley, energy analysis program, Lawrence Livermore National Laboratory, ENERGY: NINE CHALLENGES OF
ALTERNATIVE ENERGY, 8-10--10, www.postcarbon.org/Reader/PCReaBgdley-Alternatives.pdf, accessé&dr-14.

ldeally, an alternative energy form woul di ndhteghattiet Wti & efce
existing form without requiring further infrasicture changes. This is rarely the case, and the lack of substitutability is

particularly pronounced in the case of the electrification of transportation, such as with electric vehicles. Althqagisibles

to generate the electricity needed for &iéied transportation from wind or solar power, the prerequisites to achieving this are
extensive. Electricar development would require extensive infrastructure changes, including: . Retooling of factories to

produce the vehicles . Development of adssgale battery industry . Development of recharging facilities . Deployment of
instruments for the maintenance and repair of such vehicles . Apmaret s i n d egsrtirdydo .mofmS naorrti ng and
software and equipment . Even more generation andrigsion facilities to supply the additional electricity demand The
development of wind and solgower electricity also requires additional infrastructure; wind and solar electricity must be

generated where the best resources exist, which is oftefapbpulation centers. Thus, extensive investment in transmission
infrastructure to bring it to consumption centers is required. Today, ethanol can be blended with gasoline and usddidirectly,

its propensity to absorb water and its high oxygen com@ke it unsuitable for transport in existing pipeline systems, and an
alternative pipeline system to enable its widespread use would be materially and financially intensive. While alterrgtive ene
forms may provide the same energy services as anothey tioey rarely substitute directly, and these additional material costs

need to be considered.
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4. Can't replace petroleum, too intermittent

JustinStolte A The Energy Policy Act ooniy ?200 0J50U RiNhAeL PGR hL B Qo6 SELnAeTr 1 gG/N
p. 134135.

Despite these incentives, renewable energy industries continue to face several obstacles in the pursuit of becoming a steady
supply of domestic energy. First, renewable energy would be predominatéliougenerate electricity, not as a substitute for
gasoline. Because renewable energy and many alternative sources of energy cannot fuel our-depelelent cars, using

these sources is not likely to reduce our dependence on foreign oil. Secondblersgegy has several shortcomings.

Renewable energy sources simply are incapable of generating anywhere close to the same amount of energy as petroleum. The
amount of energy passing through a single gas station per day is the equivalent to the aemaugy dat would be produced

by four Manhattarsized city blocks of solar equipment. Furthermore, the sources of renewable energy are intermittent.

Although technology is currently being developed to solve these problems, wind turbines and solar pdepsEmaient on

wind and sunshine, both of which are abundant only at certain times. This is unproblematic when considering the amount of
energy required for a single household; however, if the desire is to run an industrial economy using renewable energy, a
irregular energy source will not suffice.
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1. Wave energy installations hurt local ecosystendscurrent changes

RobinPelcand Rod M. Fujita, Environment al Def ense,YviRPRa®ewabl e
2002, pp. 471479, p. AT5476.

Wave power plants act as wave breakers, calming the sea. While this is often a desired effect in many harbors (in fact wave
energy devices could be combined with wave break devices), the result may be tesiuwintg of the upper layers of the sea

which could adversely impact marine life and fisheries. Demersal fish will probably not be directly affected; howeves, change

in surface productivity linked to reduced mixing could potentially reduce food suppgntbic population€Changes in waves

and currents would most directly impact species that spend their lives nearer the surface. Many fish species depend in part o
currents to transport larvae, so wave energy devices that alter the currents betweergggawnds and feeding grounds

could be harmful to fish populations.

2. Wave energy will have unknown negative environmental effects

DanielMurray, Christopher Carr, Jennifer Jeffers and Alejandra Ndnezna, att or neys, ARi ding the
Juisdi cti onal and Regul atory Barriers to Ocean Energy Devel
LAW JOURNAL v. 5, Fall 201, p. 163162.

Wave power generation is generally expected to have limited environmental impacts, but the full impact efiibeséscot

yet known. Environmental concerns identified in a 2006 Minerals Management Service (MMS) white paper include visual
appearance and noise (above and below water); reduction in wave height from wave energy converters and changes in
sedimentdbn patterns; changes in marine habitat (including the creation of new habitat, as well as ocean floor disturbance
during project installation and decommissioning); and toxic releases, particularly for those systems with working hydraulic

fluids. Other ptential environmental impacts include disturbances to marine life, including marine mammals, seabirds, and

fish stocks from mooring equipment, electrical cable placement, and habitat alteration. Social impacts, such as conflict with
other sea space useslinding shipping, commercial fishing, or recreation, must also be considered. All of these are very site
specific hazards, addressed through detailed project environmental assessments, as required by state and federal regulations,
and they will vary consigrably between different ocean sites.

3. U.S. wave energy potential could provide 6.5% of electricity demand

DanielMurray, Christopher Carr, Jennifer Jeffers and Alejandra Nunezn a, attorneys, fiRi ding the
Jurisdictional and Regulatoy Barri ers to Ocean Energy Development, 6 GOLD
LAW JOURNAL v. 5, Fall 2@1, p. 160.

Locations with the greatest wave power potential include the western seaboard of Europe, the northern coast of the United
Kingdom, and the &ific coastlines of North and South America, Southern Africa, Australia, and New Zealand, thanks to long
expanses of ocean with exposure to prevailing westerly winds that deliver powerful waves to these coasts. From a national
perspective, the NationaleRewable Energy Laboratory estimates U.S. wave energy extraction potential to be roughly 200
gigawatts (GW). The Electric Power Research Institute (EPRI) approximates total available wave energy flux off of U.S.
coastlines at 2,300 TWh per year, thouglyanfraction of that may be technically and economically recoverable, and over

half of the resource is located off Alaska's sparsely populated coasts. Developing fifteen percent of the nation'ggywave ener
resources and converting them to electricitgrabverage eightgercent efficiency would generate 255 TWh. This equals
approximately six and a half percent of total U.S. electricity generation, or enough electricity to power abotftigventy

million homes- not an insubstantial contribution, to sagtleast.
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1. Germanybds reliance on sol adnmaade wli atde i capgaeciaty§g e

Will Boisvert j our nal i st AiGreen Energy RB3Ist in Germany, 06 DI SSEN
www.dissentmagazine.org/are/greerenergybustin-germany accessed-24-14.

Wind and solar are doing even worse. Wind turbines and solar panels get all the press, but half the 2012 rise in renewable
generation came from less glamorous and sustainable sdurgdso, biomass, andash incinerators, which together
contributed 9.9 percent of Germanyo6s electricity. These a
increase much: Germany has maxed out its suitable sites for hydro power, arstddedgomass loning would level its

forests and cripple food production. The Energiewende, therefore, relies on wind and solar to meet its ambitiGuarndrigets

duly racking up huge increases in namepl ate gimumpavertay. ( AN
generator produces under ideal conditmperfect winds, cloudless noon, fully stoked boiler.) On paper the buildup of wind

and solar looks colossal. In 2012 Germany built 7.6 gigawatts (GW, or one billion watts) of photovoltaic namegtéte cap

and 2.4 GW of wind. Added to existing capacity, that brought total German wind and solar nameplate power to about 32 GW
each at the end of 2012. Since it came online gradually, figure the average nameplate power in 2012 at about 30 GW of wind
and 29GW of sola# an enormous amount of capacity. Unfortunately, the nameplate capacity trumpeted in the media is a
drastically misleading measure of the electricity added to the grid. While wind and solar nameplate capacity represented 84
percent o fvergge electacmpowergeneration of 70.4 GW, it ultimately generated only 11.9 percent of total

electricity (up from 11.2 percent in 2011). There are simple reasons for that discrepancy: night, cloud, and calm. Tie output
wind and solar generators vagi@ildly with weather and the time of day; during most hours they produce a small fraction of

their nameplate powéror nothing at all.

2. Germany proves that a renewables transition will not work

Will Boisvert j our nal i st , i Gr e e DISSEENTe Summer BB st i n Ger many, O
www.dissentmagazine.org/article/greenergybustin-germany accessed-24-14.

But statistics on Germanyo6s electricity sector fpoked t he wh
hype, the results are disnaald disquieting. Despite massive construction of new capacity, electricity output from renewables,
especially from wind and solar, grew at a sluggish rate. Germany is indeed avoiding béadkoapening new coabhnd gas

fired plants. Renewable electrigis proving so unreliable and chaotic that it is starting to undermine the stability of the

European grid and provoke international incidents. The spiraling cost of the renewables surge has sparked a backiagh, includi
government proposals to slash sdis and deployment rates. Worst of all, the Energiewende made no progress at all in

clearing the German grid of fossil fuels or abating greenhouse emsionss it likely to for at least a decade longer.

3. Renemabl es do not fdeGeomanyprévesze ener gy o

Will Boisvert j our nal i st iGreen Energy Busdls: Boi svert Replies, 0
www.dissentmagazine.org/article/greenergybustboisvertreplies accessed-24-14.

Davidson also rehashes the conceit that decentralized renewable@ensrati d e mocr ati z[ e] energy. 0
Ener gi e wein tri#fdenablé & smdll class of property owners to rake in guaranteed profits for building turbines and
panels. Also fattening on the subsidies are the giant corporat®iesnens, Gegral Electric, Chinese megalithghat

manufacture and install the equipment. Everybody wins except the vast majority of Germans who pay the regressive surcharges
that fund the subsidies. The more panels and turbines, the higher the surcharges. Thiestitie pabvision of cheap
electricity by ficentralizedd plants run by pub-deanadton r egul
thatdés two to four times more expensi ve esubsMiesttokeepthdir t he wut
indispensable centralized plants running as hgzk This is all just another neoliberal swindle dressed up in populist drag; that

the left falls for it shows how addled green ideology has become.
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4. Renewables have not decarbonized our power systeinthe German experience proves

Will Boisvert j our nal i st iGreen Energy Busdls: Boisvert Replies, 0
www.dissentmagazine.org/article/greenergybustboisvertreplies, accessed-24-14.

I 61 | address Davidsonds specific objections bel owns,hbut fi
gets swept up in the romance of the wind and solar boom without asking hard questions abouttwhethecomplish its

goal, which is not simply to build more renewables but to

and unreliable output, high costs, and continuing reliance on fossil fuels get waved off with vague reti@emaetsgrids and
decentralization, without regard to feasibility and lingering climate impacts. My article did ask a hard question aleenhthe g
prescription of building wind and solar while abolishing nuclear: can it rapidly and comprehensivelg fepkitfueled

power? The answer is no, and Germanyods eX&p@anspdded iswastethe oof o
next decade using loaarbon renewables to replace loarbon nuclear instead of displacing fossil fuels. In makingdése |
spotlighted the Energiewendebds | ackluster performance in
1999 to 2050. This context shows that the decéategs policy of displacing nuclear power with renewables has made no

headwaym decarbonizing the grid. Renewable energy has svéeledch of it from hydro, trasburning, and biomass, which
wonot séadlué muchs barely keeping up wit h-carbonelecticty s hut down
renewable and nucleawas 36 grcent of generation in 1999, 38.8 percent in 2010, and will be 38 percent in 2022: essentially

no progress over 23 years. (And the political backlash against renewable costs puts the 2022 target in jeopardy.)
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1. Wind and solar cannot replace nuclead not reliable enough

Will Boisvert j our nal i st AiGreen Energy RB3Ist in Germany, 06 DI SSEN
www.dissentmagazine.org/article/greenergybustin-germany accessed-24-14.

The Energiewende is bdihg as much coal and gas capacity as it is wind and solar cd&pauitse, in fact, by the proper

metric of average capacity. In 2012 Germany commissioned nevimmhfjenerators with combined nameplate power of 2.9

GW, which can run at capacity factolso 80 per cent or better. Thatdonearhetwiceasver age
much as all the solar and wind power added in 2012. According to utility consortium BdeW, another 4.6 GW of coal power

will come on line this year. Of a planned 42.5 GWhr@jor power plants to be built by 2020, including offshore wind, pumped
storage, hydro, and biomass, fully ttlordsd 28.5 GWH will be new coal and gas generators. Taking into account their high
capacity factors, in 2020 these new foésédled plantswilhave mor e average capacity than a
generators combined. Partly they will replace older, dirtier coal plants, but there will be an overall expansion; atstudy by

German Energy Agency forecasts a net rise in coal and gastgdpam 76 GW in 2010 to 83 GW in 2030. If the point is to

eliminate greenhouse gases, why is the Energiewende turning to fossil fuels? The reason is that, in a crucial respéct, wind a
sol ar can never fully r epl aaltheraliabdity & aucleapreagi@st The rhaim plaafthee t hey
new fossitfueled plants is not to retire grungy old coal boilers, but to replace nukes with grungy new coal boilers. To see why,

we have to consider the distinction between dispatchable anchittiézit generators.

2. Shift from fossil fuels will be to nuclea® most viable option

RognvalduHannessonProfessor, Fisheries Economics, Norwegian School of Economics (retired),
ECOFUNDAMENTALISM: A CRITIQUE OF EXTREME ENVIRONMENTALISM, 204, Blue Ridg Summit PA:

Lexington Books, p. 59.

That said, the risk is that human civilization will outlast the burning of all fossil fuels. Then, if living standardbere to
maintained, other sources of energy will have to be developed. Renewable sources sutlaiag solar have their serious
limitations, as already discussed, and are unlikely to be sufficient to maintain the living standards we have grown @ccustome
to, let alone any further improvement that might occur while we still can draw on the folssiVitat, then, could come to the
rescue? It is difficult to see how we can avoid relying mostly on nuclear energy. Nuclear reactors can produce electricity
reasonably cheaply and reliably from a limited amount of fissile material (uranium and thoriwigaMNaower plants do not
demand much space; replacing a nuclear power plant with wind power would require an area that is 500 times larger. 10 Even
if uranium and thorium are finite and not renewable resources, they would probably suffice to supphdthétivenergy for
hundreds and possibly thousands of years.
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1. Plan creates a bubble that undermines the econorvgpain proves

Gabriel Calzada Alvarez, Associate Profeségplied Economics, Environmental Science Faculty, UniverdiBay Juan Carlos,

Testimony before the Committee on Environment Ratlic Works, 8-6--09,
www.instituteforenergyresearch.org/pdf/Calzada%20EPWPé2mony%20Aug%206%202009.pdiccessed-3-14.

Under those stimuli wind energy grew from 1,715 installed MW at the beginning of 2000 to 14,836 MW at the end of 268&nie th

period of time solar photovoltaic energy production grew from practinatlying at the beginning to almost 3,000 MW. The growing

installed capacity produced a significant growth in related jobs: from a small number of workers to 50,200 equivaterit gurgracts).
Moreover, according t o nsang 9.53% of$he eontradied greea jolts atshe rernewable secton weredn the field

of maintenance and operation, and 66.27% in construction, fabrication and installation. Therefore, the growth ofettieapstaity meant

more public aid but it alsmeant more contracted workers in fields like installation, construction and fabrication that can only be sustained by
additional plants that in return require new public aid. The-fiegulice system and the bubble produced a deficit to the energpuaticts

(called the rate deficit) that the government promised to repay. The rate deficit (mainly produced by renewable thaisthesd in year

2000 with 250 million Euros and in year 2008 was already 5 billion Euros, has now an accumulatgcdbémar 16 billion Euros (more

than $23 billion USD). GHinvaeffs, | véap ety sufpasedaolgam framrthe publicatian tGheenfviee ¢hdt two

US Congressmen, Representatives Bill Delahunt and Jay Inslee are preparirnigrafesidin tariff law for your country. Our experience

shows this will be economically harmful for consumers of electricity and for the society as a whole. The only onesfwhotbénand benef
handsomel yé. are t he c ornpelysumsfertheirfasteonabls butsineffidieaterengye pai d pri

2. Abubble is ensured, crashes the industry

Dr. Patrck J. Michaels, senior fellow, Cato Institute, "A Sustainable Depression,” WASHINGTON TIM&S12,
http://www.cato.org/publications/commentary/sustainatgpressionaccessed-3-14

If the Dow fell 85 percent, most folks would call that a depression. So why doesn't that apply to the "sustainable"snesgy mainly

solar and wind powed where shares have fallen an average of 85 percent to 90 percent, even excluding the bankrupt Solyndras, Evergreens
and Solons? This depression is global, hitting Chinese Suntech, the world's largest producer ofedslaspaell. Suntech has seen its

shares plunge 88 perceAs in other depressions, scads of real money has been lost, sustainedrakéheil that global warming is such a
threat to us all that we should not just encourage, but legally compelegedpstall the most economically inefficient form of electrical
generation on the planét solar photovoltaic, and its sibling in inconstancy, wind poWwevarious states and around the world, these are
legislated by "renewable portfolio standards."aMve get is a sustainable depression. The impetus for this originated in Germany with the
1990 Stromeinspeisungsgesetz, which sort of translates as "Law on Feeding Electricity Into the Grid." This law initfatiyudies to
purchase "renewablel'€. solar and wind) energy at the market price. It didn't exactly shock the electricity world that this would not work.
Solar and wind were too expensive, so in 2000, the law was changed to become a welfare program for anyone who putlaoaaiaragan

Now called the Act Granting Priority to Renewable Energy Sources, it guaranteed an ultimate profit, sort of like buying wtatr

machine and inviting the neighbors. In the beginning, Germans paid airifeedf" of 65 cents per kilowathour fa power from the roof;

the total comparable cost for power from a new gas plant in the United States is about 6 cents. Solar panels sprouted. €y€siigh

Corp. became the world's largest producer. Investors piled-Qeli@rose from $30 a share@ttober 2006 to a peak of $97.60 in 13

months. Today it is trading at 55 cents. A grand total of 1.9 percent of Germany's power comes from solar. Germanyegtadeditiie

tariff by about 50 percent, which substantially lengthened the time in wigahel will pay for itself. A huge supply of solar panels glutted

the market, and the carnage is industrywide. A person who invested $2,500 in the Guggenheim Solar Energy Fund in 2002\ f$ymbol
would have $267 today, typical for this sector. Seeing@ehmans sunning in Cadiz gave Spain the idea, so Royal Decree 661 in 2007
provided a feedn tariff to the owner of a solar panel or a windmill of about 58 cents per kilhwatt guaranteed for 25 years. Hey, why

work when you can just populate your paie with cash cows? Massive solar farms sprang up in sunny Spain. Land prices escalated, and the
Spanish government realized that many of the facilities simply would never pay for themselves. Spain's massive subsidppnagoaout

of hand, sendinghe country further and further into hock, and Spain finally cut it back, which further tanked the solar industry, which never
should have expanded so much. But didn't all this sprout "green jobs"? After all, someone has to go up on the roof ireGésoraepne

has to keep the panels clean in dusty Spain. Robbing Peter, in fact, did affect Paul, at a cost of about $800,000 juy, "gteernding to

King Juan Carlos University economist Gabriel Calzada. Two people got fired for every one who ekaBhieinethe sustainable contagion
spread to the United Kingdom, which has done for wind what Spain did with the sun. It slapped utilities with a "reneligdilesotf 15

percent of their power in a little more than three years (current contributgarcdnt). Consumers pay both feedariffs for the windmill

down the road and capital costs for transmission and backup power. The political rebellion in the United Kingdom isgredpable,

response, Prime Minister David Cameron, who promised tleeigst government ever," recently cut the solarifegatiff in cloudy Britain

by 50 percent. The bottom line is that wind and solar power are simply uncompetitive. Because of the inconstancy @rtighveimdtation

of Earth, backup capacity of matean the average power production from "renewables" must be in place to preserve electrical stability. This
capacity increasingly is in the form of natuggls generation. The discovery of hundreds of years of natural gas in worldwide shale deposits
guarantees that solar and wind will never produce much of the world's power. Ngasfided electricity now costs about 84 percent less

than solar, and it cuts carboliioxide emissions compared to conventional coal by 30 percent to 50 percent. The sediajmasision of
"renewable" energy is likely to be permanent.
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1. The plan jacks up electricity prices

REAL CLEAR ENERGY, "Solar Subsidies Raise Electric Prices in Germamg*-82,
http://www.realclearenergy.org/charticles/2012/08/06/solar_subsidies_raise_prices_106644dchanted-3-14.

"Feedin tariffs" is a fancy name for price supporthe kind that haveroduced agricultural surpluses and large wealth

transfers to farmers in the US for almost a century. Europe got intérfeaxffs early. As far back as 1990, Germany enacted

a feedin tariff that guaranteed providers of solar electricity a price alaive market level. Consequently, it has been very

easy for solar producers to make a profit. The idea was to foster domestic industries but much of transfer has endéal up going
Chinese firms. The less obvious downside, however, is that consumers gandngomore for electricity. The high solar

prices are averaged in with all other sources and consumers end up paying the bill, both as taxpayers and consumers. In the
graph above, the Institute for Energy Research has charted the comparative imgegtinafafriffs in the United States and
Germany. The blue bar is the feledtariff and the red bar is the overall price of electricity in cents per kilewaatt (kWh),

with the scale on the left. The United States pays an average of 11 c/kWh andhhtsrad feedn tariff, although

California, Florida, Hawaii, Maine, New York, Oregon and Vermont all have state variations. Germans pay 35 c/kWh for their
electricity and a 25 c/kWh feed tariff for solar. As IER notes, Germans pay more on the-iie¢atiff than American pay for
electricity. Although IER does not say it outright, the suggestion that the Germans pay high electrical prices beeause of th
feedin tariff. They support this by noting that the only country that pays more for electri€nisiark, which has splurged

even more on feeh tariffs for wind. Several comments on the IER website, however, argue that solar's contribution is too
small to have such an impact. Germany did report that that it is got 26 percent of its electricigriearables in the first

quarter and solar was 21 percent of that, making it 5 percent of all electricity. IER argues that the German solas industry
about to suffer now that Germany has found it too expensive to maintain thie teeffs. They say Sgin has had a worse
experience, with $50 billion in wind and sclalated debt now floating around the country. Spain's solar bubble, which soon
popped, has played a large role in its overall debt crisis as well.

2. Germany proves

IER (Institute for Enegy Research), "Solar Subsidies Make Electricity Bills More Expensivel, 9712,
http://www.instituteforenergyresearch.org/2012/07/19/132&tessed-3-14

Two decadesof highlg ubsi di zed renewabl e energy have had se&urremtly,i ceabl
Ger ma ny 0 s-in faffs \any from &&166 per kwh on the low end to $0.297 per kWh on the high end, which makes it
$0.2315 per kWh on average.[vi] This represents a large portion of the price of residential electricity: an averageioust
Germany pays about $0.3523 per kWh (00.2781) of electrici
emul ate Germanyds model should consider the following: 35
customerpai d on average for electricity | as tintgriff @oneig48152%8 cent s
greater than US total residential electricity rates. Germans also have the 2nd highest electricity pricesdndbtotope only

by wind-dependent Denmatk and this situation will inevitably be made worse by the fact that Germany has pledged to phase

out nuclear energy and become more reliant on renewable energy sources.[ix]
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3. Plan increases electricityprices--either we win a link, or no one will invest

Karlynn Cory, Toby Couture and Claire Kreycik, National Renewable Energy Laboratory,-REEBRIFF POLICY:

DESIGN, IMPLEMENTATION, AND RPS POLICY INTERACTIONS,-309, http://www.nrel.gov/docs/fy090sti/45549.pdf
accessed-3-14.

1.3 FIT Policy Challenges Despite their advantages, there are a few central challenges of FIT policies. These can be broken
down into five basic categories. The firsatibnge is that FIT policies do not address the barrier posed by the Rigintip

costs of RE systems, in contrast to rebate programs and otherupnt fhaspadi tinwcenti ves. FI'T po
offer stable revenue streams through lbergn purchase contracts, requiring that the higtirapt costs be amortized over a

long period of time. It is generally assumed that the guaranteed terms offered by FIT policies will help developerst@nsd inves
overcome the high ufront costs by financig a larger portion of the project with debt financing. However, FIT policies do

little to address uffront costs directly. Despite this challenge, experience from both Europe and North America indicates that
up-front incentives may not be as effective pising broad market adoption or at driving innovation and technological cost
reductions (Lantz 2009, Jacbosson and Lauber 2005, Nielsen 2005). Second, FIT policies cartqgrut,ngavard pressure

on electricity rates, particularly if higtost technolgies like solar photovoltaics (PV) are included in large amounts (i.e.,
thousands of MW). The risk of cost impacts grows in proportion to the rate and scale of deployment of these costlier
technologies. One way to resolve this issue is to cap the totahlacapacity of higicost RE resources. Additionally,

experience in Europe has shown that the tagde deployment of wind power, for instance, has actually helped lower

electricity rates (see Section 6.3; also de Miera et al. 2008, Morthorst 2006)it Addmportant to weigh the broader social

and economic benefits of the rapid RE development generated under successful FIT policies againsteanypreasure on

rates. Analysis in Germany has found the tradeoff between highetemearates anchidustry development, economic growth,
environmental costs, etc. has been positive (see Section 6.3) (BMU 2008b). Thidesigtied FIT policies require a

significant upfront administrative commitment to design the policy and to establish FIT paynseseis bn the levelized cost

of RE generation. Detailed analyses on technology cost and resource quality are needed to ensure FIT payments are adequate t
guarantee cost recovery without leading to windfall profits. Fourth, FIT policies designed to incdwdetged grid

interconnection, regardless of location on the grid, could lead téHas®ptimal project siting. Accordingly, if projects are

sited far from load centers or transmission or distribution lines, interconnection costs increase, puttidgrgssare on

policy costs. However, this challenge can be largely overcome if FIT policies encourage siting projects near load centers by
creating an incentive (either a bonus or a higher price based on higherasget prices), or if the policies regeidevelopers

to bear a portion, if not the entirety, of the costs of connecting projects to the grid. Both of these fidaaséllgolutions

create incentives and could encourage more efficient, less costly project siting (Klein et al. 2008). Hegeavielg the

developer to cover all costs related to interconnection, including grid upgrades, may make certain projects where significant
resource potential exists uneconomic when considered in isolation. If utilities are required to share thintarstsrofection

and grid infrastructure upgrades, it is |ikely tht@twt highe
will be harnessed. Finally, due to changes in technology costs and market prices over time, FIT politiesdjusted

periodically to account for these changes. Accounting for changes in technology costs accurately remains a challenge.
Changing payment levels too often can be undesirable as well, as it creates investor uncertainty and increases overall market
risk. Some jurisdictions such as Germany choose to adjust their policies via tariff degression, where FIT paymentsaecline by
pre-established percentage every year, coupled with periodic policy adjustments that occur every three or four years (BMU
2008).0thers such as Spain choose to adjust FIT policies annually by updating the entire suite of FIT premium payments to
track observed changes in technology and operational costs (RD 661/2007). Despite thésershdjtistments, both

Germany and Spain rétalong-term commitments to the policy (see Section 6.3). To be successful, these adjustments require a
detailed methodology to track market changes effectively from year to year. Ultimately, the challenge is to provide a flexibl
policy framework withoujeopardizing investor confidence (Klein et al. 2008).

91



Paradigm Research 20156 CXd Energy Negative
ElTs Bad: Jobs

1. Planis a netnegative to the economyinvestment, employment, consumption displacement

Dr. Manuel Frondel et al., ECONOMIC IMPACTS FROM THE PROMOTION OF RENEWABLE ENERGIES: THE

GERMAN EXPERIENCE, Projektbericht, Rheinisttiestfalisches Institut fur Wirtschafsforschung;-00, p. 2224.

While such projections convey seemingly impressive prospects for gross employment growth, they obscure the broader
implications for economic wedfe by omitting any accounting of edetting impacts. The most immediate of these impacts are

job losses that result from the crowding out of cheaper forms of conventional energy generation, along with indirectrimpacts
upstream industries. Additionmlb losses will arise from the drain on economic activity precipitated by higher electricity

prices. In this regard, even though the majority of the German population embraces renewable energy technologies, two
important aspects must be taken into actoun Fi r st , the private consumersd overal
electricity prices adds up to billions of Euros. Second, with the exception of the preferentially treatedrtéaesge firms,

the total investments of industrial energyysomers may be substantially lower. Hence, by constraining the budgets of private

and industrial consumers, increased prices ultimately divert funds from alternative, possibly more beneficial, invekenents. T
resulting loss in purchasing power and investbtrcapital causes negative employment effects in other sectors (BMU 2006:3),
casting doubt on whether the EEG6s employment effects are
these cost consi der at i winoementa pratectiorn ianbt@ranarilyioacteatefas rhaay japoas | o f e
possible, but rather to reach environmental goal Sheef fici e
same report, however, contorts its own logic with the cthi an added benefit of environmental protection is net job

creation, because the associated reallocation of resources is typically channelleditadabiwe renewable sectors (BMU

2009b:36). Such conflating tdborintensiveenergy provision with dicient climate protection clouds much of the discussion

on the economic merits of renewable energy. In this regard, as Michaels and Murphy (2009) note, proponents of renewable
energies often regard the requirement for more workers to produce a givert afrengrgy as a benefit, failing to recognize

that this lowers the output potential of the economy and is hence counterproductive to net job creation. Several recent
investigations of the German experience support such skepticism. Taking account a&f Byestsnent and crowdirgut

effects, both the IWH (2004) and RWI (2004) find negligible employment impacts. Another analysis draws the conclusion that
despite initially positive impacts, the lotgrm employment effects of the promotion of energy teagiet such as wind and

solar power systems are negative (BEI 2003:41). Similar results are attained by Fahl et al. (2005), as well as Pfaffenberger
(2006) and Hillebrand et al. (2006). The latter analysis, for example, finds an initially expansivereffecemployment from
renewable energy promotion resulting from additional investments. By 2010, however, this gives way to a contractive effect as
the production costs of power increase. In contrast, a study commissioned by the BMU (2006:9) comesdtutiiercthat

the EEGO6s net employment effect is the creation of up to
positive employment effects critically depend on a robust foreign trade of renewable energy technologies (BMU 2006:7).
Whether favourable conditions on the internationatkat prevail for PV, for example, is highly questionable, particularly

given negligible or even negative net exports in recent y
merely accounted for 0.2 Bhctudlly, §dulstartsial share2oball Bvhmodul(eBindtdlledi® 0 6 : 6 1
Germany originated from imports (BMU 2006:62), most notably from Japan and China. In 2005, the domestic production of
modules was particularly low compared with domestic demand. With 319 MWeddienproduction only provided for 32% of

the new capacity installed in Germany (Table 3). In 2006
imports (Sarasin 2007:19, Table 1). A recent article in the German Financial Times repohis $itattion remains dire, with

the German solar industry facing unprecedented competition from cheaper Asian imports (FTD 2009). Hence, any result other
than a negative net employment balance of the German PV promotion would be surprising. In contrask wgpect

massive employment effects in export countries such as Ch
out effects, nor from negative income effects. I n ,onhe end
aperwor ker basis, has reached a |l evel that by far exceeds
11.5 Bn) for 2008 reported in Table 4,peo r k e r subsidies are as high aspé&75, 000

were employed in the PV sector (see BSW 2009).
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FITsBad:Jobs[ cont 6d]

2. There is no benefit, net negative on employment

Dr. Manuel Frondel et al., ECONOMIC IMPACTS FROM THE PROMOTION OF RENEWABLE ENERGIES: THE
GERMAN EXPERIENCE, Projektbericht, RmischWestfalisches Institut fur Wirtschafsforschung;-09, p. 25.

Al though renewabl e energies have a potentially beneficial
advanced argument that renewables confer a double dividendfewii m s ol uti ono in the form of
and economic prosperity is disingenuous. In this article,

renewable technologies through faedariffs, in fact, imposes high coststiaut any of the alleged positive impacts on

emissions reductions, employment, energy security, or technological innovation. First, as a consequence of the prevailing
coexistence of the Renewable Energy Sources Act (EEG) and the EU Emissions Trading(E8t®nthe increased use of

renewable energy technologies triggered by the EEG does not imply any additional emission reductions beyond those already
achieved by ETS alone. This is in line with Morthorst (2003), who analyzes the promotion of renewdayleisage by

alternative instruments usingathmeeo unt ry model . This studyds results sugges
guestionable climate policy instruments in the presence of the ETS. Second, numerous empirical studies have consistently
shownthe net employment balance to be zero or even negative in the long run, a consequence of the high opportunity cost of
supporting renewable energy technologies. Indeed, it is most likely that whatever jobs are created by renewable energy

promotionwouldvai sh as soon as government support is terminated,
possible continuation of renewables support in other countries such as the US. Third, rather than promoting energlyesecurity,
need for backuppowe from f ossil fuels means that renewables increa

come from Russia. And finally, the system of férdtariffs stifles competition among renewable energy producers and creates
perverse incentives todk into existing technologies.
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EITs Fail: Cost

1. High upfront costs block solvency

Karlynn Cory, Toby Couture and Claire Kreycik, National Renewable Energy Laboratory,-REEBRIFF POLICY:

DESIGN, IMPLEMENTATION, AND RPS POLICY INTERACTIONS,-309, http://www.nrel.gov/docs/fy090sti/45549.pdf
accessed-3-14

Second, in contrast to other financi al i n drenhcostsvPeley f or r en
makers enact investment tax credits, grants, and rebates to reduce the-hight, egpital costs of RE installations. As seen in

the U.S. context, grants and rebates can be integral in increasing the market penetration of smalksitestgragects.

Unlike production incentives or FITs, grants and rebates do not require-tefomgolicy and financiacommitment taa

specific project, allowing for flexiblsupportbasedn changes in the market (Wiser and Pickle 199@yever, these

mechanisms may not be effective at spurring broad market adoption, and they have often failédestatoe conditions for

market growth (Lantz and Doris 2009).

2. Price determination problems block

Karlynn Cory, Toby Couture and Claire Kreycik, National Renewable Energy Laboratory,-REEBRIFF POLICY:

DESIGN, IMPLEMENTATION, AND RPS POLICY INTERACTIONS,-309, http://www.nrel.gov/docs/fy090sti/45549.pdf
accessed-3-14

As with most policies, the FITpolicy has some notable challenges. The first is-frentipdministrative requirement: Detailed
analysis is required to properly set the payment level at thetotliteepayment level must ensure revenues will be adequate to
cover project costs. If the FIT payments are set too low, then little new RE development will result. And if set toe Righ, th
may provide unwarranted profits developersTo achieve theight balance across a wide range of technologies and project
sizes, many levels of differentiation are used. However, if the FIT policy isoimplex withtoo many bonuses, exemptions,
and qualifications, it may hinder program implementation. And as chatgge and markets shift due to technological
innovation and increasing market maturity, the FITpolicy needs periodic revision to reflect evolving costs and market
conditions.
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ElTs Fail: Germany Proves

1. Germany proves they dondt work

Dr. Manuel Fondel et al., ECONOMIC IMPACTS FROM THE PROMOTION OF RENEWABLE ENERGIES: THE GERMAN
EXPERIENCE, Projektbericht, RheinistMestfalisches Institut fur Wirtschafsforschung;-09, p. 4.

The allure of an environmentally benign, abundant, andeféesttive errgy source has led an increasing number of industrialized countries

to back public financing of renewabl e energies. Gemdehtabey6s exper
replicated elsewhere, being based on a combinefitar-reaching energy and environmental laws that stretch back nearly two decades. This
paper critically reviews the current centerpiece of this effort, the Renewable Energy Sources Act (EEG), focusingarits thes

associated implications foolp creation and climate protection. We argue that German renewable energy policy, and in particular the adopted
feedin tariff scheme, has failed to harness the market incentives needed to ensure a viablegffettdasintroduction of renewable

enegi es into the countryds energy portfolio. To the coedthesary, t h
incentives, resulting in massive expenditures that show little ey promise for stimulating the economy, protecthrggenvironment, or
increasing energy security. I'n the case of phot oweellstamwiages, Ger ma

wages, withpewor ker subsi dies as high as 175,000 (US $ 240,000)
2. Germany proves they fa

Dr. Manuel Frondel et al., ECONOMIC IMPACTS FROM THE PROMOTION OF RENEWABLE ENERGIES: THE GERMAN
EXPERIENCE, Projektbericht, Rheinistéflestfalisches Institut fur Wirtschafsforschung;-09, p. 7.
In conclusion, government policy has failed to hartieesnarket incentives needed to ensure a viable an@ffestive introduction of

renewabl e energies into Germanyodés energy portfoli o.techrmlogiehe cont
through feeen tariffs imposes lgh costs without any of the alleged positive impacts on emissions reductions, employment, energy security,

or technol ogical innovation. Policymakers should t huwrentlsnearihut i ni z e
400 fede a | and state programs in place that provide f i namewakel i nce
energies is commonly portrayed in the media as sedan?00,wa fAshini
would instead regard the countryébés experience as a atiadevoidofnary t

economic and environmental benefits.
3. The German model is a failure

Dr. Manuel Frondel et al., EZONOMIC IMPACTS FROM THE PROMOTION OF RENEWABLE ENERGIES: THE GERMAN
EXPERIENCE, Projektbericht, Rheiniséfestfalisches Institut fur Wirtschafsforschung;-09, p. .8

Nevertheless, a closer | ook at Ger ma nforenewabteprergiesesmetclees back mearlyévo h i st o
decades, suggests that its status as a model is without merit. This paper critically reviews the current centerpéfetotiibi®Renewable

Energy Sources Act (EEG), focusing on its costs anddkeciated implications for job creation and emissions reductions. The report will

show that, by and large, government policy has failed to harness the market incentives needed to ensure a vialeléeatidecost
introduction of renewable energiesaint Ger many 6s ener gy portfolio. To the contrary, t
respects subverted these incentives, resulting in massive expenditures that show fittierigromise for stimulating the economy,

protecting the enviranent, or increasing energy security.

4. FITs are enormously expensiveGermany proves

Jon Entine, visiting fellow, "Feeth Tariffs: Solar Energy Bubble is FiT to Burst,” American Enterprise Institui8;-30,
http://www.aei.org/article/energgndthe-environment/alternativenergy/solar/feeth-tariffs-solarenergybubbleis-fit-to-burst/
accessed-3-14

Just ask aspiring photovoltaic manufacturers in Britain, who are in full productionairthe UK, in April, signed up to the green fad du

jour, feedin tariffs, or FiTs. It's a subsidy scheme in which homeowners or small businesses that insfzdinsdéaor wind turbines are

guaranteed fixed lonterm prices to sell the power they generate back to the electric company. In the right place and situation, FiTs and solar
energy make sense. But renewable energy is not a virtue unto itself. FiTs e off20 countries and 4flld jurisdictions, from Ontario to

Australia, China, and even Iran. With Barack Obama's green jobs push, it's red hot in the US. It has all the dressit@geqiraposition

creating new technology markets and green jobisdsntivising the public to generate cardess energy. Now let's look at the murkier

reality. Here's the argument for solar power: Germany. With a ban on nuclear energy, and dirty coal supplies dwindlimgb€&esima the

first country to embrace FiT# the early 1990s. Renewables generated 14% of the country's electricity last year and make up 4% of
Germany's GDP. As a result of the subsidies, Germany's installed solar power generation capacity increased by more 2@0D6060é.

"We are makig a huge investment in the markets of the future," says environment state secretary Matthias Machnig. Here's the argument
against it: Germany. The subsidy is a whoarpopatnost10Utimes higherththe s year ,
mar ket price for conventionally produced electricithknmateThe sol ar
exchange price as a benchmark, the cost of a tonne of carbon is about $20. RWI Essen, the independent Germastitetsedotind solar

energy FiTs reduce carbon emissions at a cost of more than $1,000 a tonne, and may not be competitive for decadgly, tmerigunid

power subsidy was calculated at $80 a tonne; it's expected to drop and become cost coimpetiwe/earsno bubble there.) RWI

estimated total subsidies per job created in the photovoltaic industry atdmirgfig| i ng 0205, 000.
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ElTs Fail: Innovation Turn

1. FITs stifle innovation

Dr. Manuel Frondel et al., ECONOMIC IMPACTS FROM THE PROMOTION RENEWABLE ENERGIES: THE

GERMAN EXPERIENCE, Projektbericht, Rheinisttiestfalisches Institut fur Wirtschafsforschung;-009, p. 2425.

An equally untenable argument points to the alleged long term returns that accrue from establishing an eatlinféeghol
renewable energy market. According to this argument, the support afforded by the EEG allows young firms to expand their
production capacities and gain familiarity with renewable technologies, thereby giving them a competitive advantage as the
market continues to expand. Progress on this front, however, is critically dependent on creating the incentives conducive to
the innovation of better products and production processes. In this regard, the incentives built into the EEG detually stif
innovation by granting a differentiated system of subsidies that compensates each energy technology according to its lack of
competitiveness. As shown above, PV, which is the most expensive and also most subsidized renewable energy, is the big
winner in the unlevel playing field thereby created. Rather than affording PV this unfair advantage, it would make more sense
to extend a uniform subsidy per kWh of electricity from renewables. This would allow market forces, rather than political
lobbying, to detemine which types of renewables could best compete with conventional energy sources. An additional
distortionary feature of the EEG is a degressive system of subsidy rates that decrease incrementally, usually by 3% each yea
Although this degression wagtroduced to create incentives to innovate, it instead does just the opposite by encouraging the

i mmedi ate i mplementation of existing technology. Doing so
20 years at an unvaried levike from the imperative of modernizing with the latest technology. One manifestation of this
perverse incentive is bottlenecks in the production of silicium solar cells, whose production cost are a multiple fathtihose o

film modules.

2. Turns the case, Spain proves

Gabriel Calzada Alvarez, Associate Professpplied Economics, Environmental Science Faculty, Universidad Rey Juan

Carlos, Testimony before the Committee on Environmentarudic Works, 8-6--09,
www.instituteforenergyresearch.orgffidalzada%20EPW%20Testimony%20Aug%206%202009 gaifessed-3-14

The study offers a caution against a certain form of green energy mandate. Minimum guaranteed prices generate surpluses that
are difficult to manage. | priceS fparéenew@tdgeneratedeelectritith, éar abdvemarkat m e | e
prices, wasted a vast amount of capital that could have been otherwise economically allocated in other sectors. Atbitrary, st
established price systems iethesubsdizad renewabi® madustrg mngmaby a \@ry &eals ¢ h e
thread and, it appears, doomed to dramatic adjustments that will include large unemployment, loss of capital, dismé&ntlement o
productive facilities and perpetuation of inefficient ones. Thesetsehe cr eat e seri ous fAbubbled po
discovering.The most paradigmatic bubble case can be found in the photovoltaic industry. Even with subsidy schemes leaving
the mean sale price of electricity generated from solar photovoltaic pawee$higher than the mean price of the pool, solar
failed even to reach 1% of S pTaeeneigy futtirehasbeen geopardized by the currentp r o d
state of wind or photovoltaic technology (more expensive and less effic@ntonventional energy sources). These policies

will leave Spain saddled with and further artificially perpetuating obsolete fixed assets, far less productive thaedgetting
technologies, the soaring rates for which stmbe obsolete assets the goweent has committed to maintain at high levels

during their lifetime.
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FITs Fail: Requlatory Risk

1. Regulatory risk deters investment

Dr. James Prest, Lecturer, Environmental Law, Australian Centre for Environmental Law, Australian National UniVeesFyture

of Feedin Tariffs: Capacity Caps, Scheme Closures and Looming Grid Parity,"” RENEWABLE ENERGY LAW AND POLICY

REVIEW, 1--12, p. 2526.

Yet the future of feedh tariffs is in questionWorldwide,investos perceive regulatory risk assated wth PV support through FIT

laws, because of increasingly freent and severe tariff redimns combined with #her the risk or reality of lifbs on access to FIT
payments due tcapmpdmagxni.t yThteasoadgi nal pumatos ep fos Mdedidentivteres wa's
thereturns from electricity from renewable energy sources (EE§enerating equipment were gisarteed for between seven to
twenty-eight years(depending on the jurisdiction).

2. Their fears are justified

Dr. James Fest, Lecturer, Environmental Law, Australian Centre for Environmental Law, Australian National University, "The Future
of Feedin Tariffs: Capacity Caps, Scheme Closures and Looming Grid Parity," RENEWABLE ENERGY LAW AND POLICY
REVIEW, 1--12, p. 26.

This article considers the future political sustainability of laws that provide FIT incentiveteftricity generated from solar PV
installations FIT laws are under challenge in many jurisdictitargely due to peeptions on the part of govenents thatapid ates

of growth in RESE generahg capacityparticularly of solar PVare creating an unsustainable social burden of-RES8pport costs.

The validity of these perceptions is opemjteesion. Nevertheless, a crisis mentality has ariteading sore governments to propose
sharp cuts to FIT rates (e.g. Germany in February 2012) ,and more dradticatigpse strict caps on installed capacity as in France
(2011) and Spain (2008,2010).Some jurisdictions have gone even fatttiEnly closing all FT schemes to new generators(such as
Spain,January 2012 and the Australistate of New South Wales (NSW),in April 2011.

3. FITs falil, everyone is rollingthem back

Dr. Patrck J. Michaels, senior fellow, Cato Institute, "A Sustainable Depression," WASHINGIMES, 1--6--12,
http://www.cato.org/publications/commentary/sustainatg#pression

I f the Dow fell 85 percent, most folks would call dinks&d a dep
mainly solar and wind powér where shres have fallen an average of 85 percent to 90 percent, even excluding the bankrupt
Solyndras, Evergreens and Solons? This depression iawls,gd obal ,

well. Suntech has seen its sharasgle 88 percenfs in other depressions, scads of real money has been lost, sustained by the snake

oil that global warming is such a threat to us all that we should not just encourage, but legally geombelio install the most

economically inefficienform of electrical generation on the pladetsolar photovoltaic, and its sibling in inconstancy, wind power.

In various states and around the world, these are | egislated
depressionTheimp et us for this originated in Germany with the 1990 St
Feeding Electricity Into the Grid. o This | aw inityaaHel y requi
marketprice.ltdi dndét exactly shock the electricity world that this w
law was changed to become a welfare program for anyone who put a solar panel oNewaalflled the Act Granting Priority to

Renewable Energy Sources, it guaranteed an ultimate profit, sort of like buying your own slot machine and inviting ths.meighbo

the beginning, -Garmansf pai df ah6ui forp@avertirem the eoof; the itotalcoamgparatdstdor

power from a new gas plant in the United States is about 6 Satés.panels sprouted everywhereC@ | | s Cor p. became
largest producer. Investors piled onGglls rose from $30 a share in October 2006 to a peak of $97.60 in 13mboday it is

trading at 55entsAgr and t ot al of 1.9 per c e solar.Germangmadualaraducddsthepadfflg about o0 me s
50 percent, which substantially lengthened the time in which a panel will pay for itself. A huge suppdy péeels glutted the

market, and the carnage is industrywidleperson who invested $2,500 in the Guggenheim Solar Energy Fund in 2008 (symbol:

TAN) would have $267 today, typical for this sect®eeing rich Germans sunning in Cadiz gave Spain thesdeRoyal Decree 661

in 2007 provided a feemh tariff to the owner of a solar panel or a windmill of about 58 cents per kildhwatt, guaranteed for 25

years.Hey, why work when you can just populate your pasture with cash cows? Massive solar fangsiggnasunny Spai.and

prices escalated, and the Spanish government realized that many of the facilities simply would never pay for tHempsalves. 6 s

massive subsidy program soon got out of hand, sending the country further and further into h®pkjrafidally cut it back, which

further tanked the solar industry, which never should have expanded soBrwdh. di dné6t all this sprout Afg
someone has to go up on the roof in Germany, and someone has to keep the panels clgedpainésibbing Peter, in fact, did

af fect Paul , at a cost of about $800, 000 per figreenJwwo job, a
people got fired foeveryonewho washired. Thenthe sustainable contagion spread ® thmited Kingdom, which has done for wind

what Spain did with the sun. I't sl apped wutilitiesethanthrée a Ar e

years (current contribution: 4 percent). Consumers pay bothrgadffs for the windmill down the road and capital costs for
transmission and backup power. The political rebellion in the United Kingdom is palpable, and in response, Prime Miiister Dav
Cameron, who promised the #fgr eemntalntagfoncleudynBritaimbly 50gpereemt., 0 r ecent
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EITs Fail: Warming

1. Turn--crowds out cheaper abatement options, Germany proves

Dr. Manuel Frondel et al., ECONOMIC IMPACTS FROM THE PROMOTION OF RENEWABLE ENERGIES: THE

GERMAN EXPERIENCE, ProjektberichRheinischWestfalisches Institut fur Wirtschafsforschung;-09, p. 20.

With respect to climate impacts, the prevailing coexistence of the EEG and the ETS means that the increased use of renewable
energy technologies attains no additional emissionctezhs beyond those achieved by ETS alone. In fact, the promotion of
renewable energy technologies ceteris paribus reduces the emissions of the electricity sector so that obsoleteceartiicates

sold to other industry sectors that are involvedenthETS. As a result of the establishm
effect is merely a shift, rather than a reduction, in the volume of emissions: Other sectors that are also involve&iarttie ET

more than otherwise, thereby outweighing theséssion savings in the electricity sector that are induced by the EEG

(BMWA 2004:8). In the end, cheaper alternative abatement options are not realized that would have been pursued in the
counterfactual situation without EEG: Very expensive abateomigns such as the generation of solar electricity simply

l ead to the crowding out of cheaper alternatives. I n oth
climate effect has been equal to zero

2. Not cost effective for climde

Dr. Manuel Frondel et al., ECONOMIC IMPACTS FROM THE PROMOTION OF RENEWABLE ENERGIES: THE

GERMAN EXPERIENCE, Projektbericht, Rheinisttiestfalisches Institut fur Wirtschafsforschung;-09, p. 1920.

These estimates presented in the previous sedgarl}cdemonstrate that producing electricity on the basis of renewable

energy technologies is extremely costly. As a consequence, these technologies are far from hedfegtoastlimate

protection measures. In fact, PV is among the most expenggalgpuse gas abatement options: Given the net cost of 41.82

Cents (Cents 63.00 US $) per kwh for modules installed in 2008 (Table 4), and assuming that PV displaces conventional
electricity generated from a mixture of gas and hard coal with an ensdsictor of 0.584 kg carbon dioxide (CO2) per kWh
(Nitsch et al. 2005:66), then dividing the t wo fiegures vy
The magnitude of this abatement cost estimate is in accordance withtheslEA ( 2007 : 74) even | arger |
per tonne, which results from the assumption that PV replacdseghelectricity generation. Irrespective of the concrete
assumption about the fuel base of the displaced conventional electriciyaty@m abatement cost estimates are dramatically

larger than the current prices of CO2 emission certificates: Since the establishment of the European Emissions Tnading Syste
(ETS) in 2005, the price of cerfCOZA Althaughevind ehesigy receiees er exceed
considerably less feed tariffs than PV, it is by no means a ceffective way of CO2 abatement. Assuming the same

emission factor of 0.584 kg CO2/kWh as above, and given the net cost for wind of 3.10 Centgl(€&f8s$) per kwWh in

2008 (Table 6), the abatement cost approximate 54 a4 (USS$
double the price of certificates in the ETS. In short, from an environmental perspective, it would be eclynoonitainore

efficient if greenhouse gas emissions were to be curbed via the ETS, rather than by subsidizing renewable energygsechnologie
such as PV and wind power. After all, it is for efficiency reasons that emissions trading is among the mastl padiey

instruments for the abatement of greenhouse gases in the economic literature.

3. Far cheaper ways to cut emissions than FIT&rading prices prove

Dr. Manuel Frondel et al., ECONOMIC IMPACTS FROM THE PROMOTION OF RENEWABLE ENERGIES: THE

GERMAN EXPERIENCE, Projektbericht, Rheinistfestfalisches Institut fur Wirtschafsforschung;-09, p. 6.

There are much cheaper ways to reduce carbon dioxide emissions than subsidizing renewable energies. CO2 abatement costs ©
PV are estimatedtobeashigha 716 a4 (US $1,050) per tonne, whil e those
tonne. By contrast, the current price of emissions certificates on the European emissions trading scheme is only 8.4 Euro p
tonne. Hence, the cost from esi@n reductions as determined by the market is about 53 times cheaper than employing PV

and 4 times cheaper than using wind power. Moreover, the prevailing coexistence of the EEG and emissions trading under the
European Trading Scheme (ETS) means thairicreased use of renewable energy technologies generally attains no

additional emission reductions beyond those achieved by ETS alone. In fact, since the establishment of the ETS in 2005, the
EEGO6 s net climate effect has been equal to zero.
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OTEC Neqg: Environment Turns
1. OTEC plants have multiple negative effects on marine ecosystems

RobinPelcand Rod M. Fujita, Environment al Def ense, AfRenewabl e
2002, pp. 471479, p. 473474,

Though fairly benigrin environmental impact compared to traditional power plants, OTEC poses some potential
environmental threats, especially if implemented on a large scale. Data from existing electric generating stationssbn the coa
provide insight into possible impacts ©TEC plants. These stations impact the surrounding marine environment mainly
through heating the water, the release of toxic chemicals, impingement of organisms on intake screens, and entrainment of
small organisms by intake pipes, all of which are camcéor OTEC. Large discharges of mixed warm and cold water would

be released near the surface, creating a plume of sinking cool water. The continual use of warm surface water and cold
deepwater may, over long periods of time, lead to slight warming &t dagtcooling at the surface.Thermal effects may be
significant, as local temperature changes of ohlAB are known to cause high mortality among corals and fishes. Aside from
mortality, other effects such as reduced hatching success of eggs and dewnédprhibition of larvae, which lower

reproductive success, may result from thermal changes. Increased nutrient loading resulting from the discharge of upwelled
water could also negatively impact naturally fawtrient ecosystems typical of tropical seas

2. OTEC will stress deep sea organisms/ecosysteinentrainment

LinusHammar Depart ment of Energy and Environment, fAPower from
Ecol ogi cal Risks, 0 PhD Thesi s, Ch &weden,r2®, pUBa.i versity of Tec
Effects of OTEC have not been studied in detail within this thesis but in Paper | it was concluded that OTEC is much differen

in comparison to other marine renewables and human activities in regard to the environmental strékgarteittislly

cause. The effects of entrainment of deep sea organisms are particularly uncertain. In OTEC systems massive amounts of cold
water are pumped from the deep sea and the industry has not indicated that it plans to use screens overiples inéaleeige

of the logistical difficulties with rinsing and maintenance of the screens. However, studies show that deep sea organisms hav
been entrained by OTEC intakes at the pilot scale (Comfort and Vega 2011), which raises concerns regardiagfatitscal

with very high flows (~300 m3/s). If screens are not used, it appears likely that deep sea organisms including largésindividu

will be entrained. Effects of deep sea entrainment have never been studied, but since deep sea organisms areethought t
particularly vulnerable (Roberts 2002, Glover et al. 2010) it can be assumed given the current understanding of thg technolog
that ecological risks will be high. In recent years, deep sea fisheries have increased and populations are increasingly more
vulnerable; it can be expected that the pressure on deep sea ecosystems will increase in the futurd(Rizengeal. 2011).

If OTEC plants are implemented on a large scale, without using screens, the cumulative losses of (often slow reproducing)

dee sea organisms could be detrimental. More research is necessary, not the least of which should focus on technical solutions
for preventing entrainment.

3. OTEC poses a number of challenges to fragile marine ecosystems

RodFujitaaet al ., A&Revibbeétmalg Brocer gy Conver si onl2 pp. 483465 NE POLI C
http://dx.doi.org/10.1016/j.marpol.2011.05.0@8cessed-6-14.

While OTEC is sometimes touted as an energy teclgydtuat is virtually fee of environmental impagtew studies have

been conducted to test this claim. Several potential impacts could arise from OTEC and other ocean energy teilihelogie

are not mitigatedFor example, OTEC requires large flowsdekp seawater, which could result in the entrainment of large
numbers of organisms and larvae with unknown effects onskgepcologicgbrocesses and biodiversiffransporting large
volumes of seawater from depth to the surface may also transpom ¢habdad been trapped for relatively long periods of

time in deepwater to the atmosphere as carbon dioxide; this effect is thought to be small; however, robhtes batie not

yet been madeDeep seawater is much richer in nutrients than are moscsusfaters [22] and [23] and many nearshore
ecosystems are very sensitive to nutrient input, particularly in the tropics [24] and [25]; hence, discharge would de@xpecte
cause eutrophication. Many tropical marine ecosystems are sensitive to temperatalig24] and [25], and so coldwater
discharge could result in coral bleaching and other severe impacts. Coral reefs and seagrass meadows, typical of nearshore
tropical environments, are also sensitive to turbidity [26] and [27] and thus may wellfsorffiethe discharge of deep

seawater, which would be expected to be more turbid than the clear surface waters typical in these regions due to
phytoplankton growth.
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OTEC Neq: Environment Turns[ cont 6d]

4. OTEC is dangerou$ uses toxic chemicals

RobinPelcand Rod M. Fujita, Environment al Def ense, AfRenewabl e
2002, pp. 471479, p. 474.

Toxic chemicals, such as ammonia and chlorine, may enter the environment from an OTEC plant and kill local marine
organismsAmmonia in closeetycle systems would be designed not to contact the environment, and a dangerous release

would be expected to result only from serious malfunction such as a major breakdown, collision with a ship, a greafer than 10
yr storm, terrorism, omajor human error.The impact of chlorine will likely be minimal, as it would be used at a concentration

of approximately 0.02 ppm daily average, while the EPA standard for marine water requires levels lower than 0.1 ppm.

5. OTEC carries substantial animd kills risks

RobinPelcand Rod M. Fujita, Environment al Def ense, AfRenewabl e
2002, pp. 471479, p. 474.

Impingement of large organisms and entrainment of small organisms has been responsible foegengneality of marine

organisms at coastal power plants thus far.The magnitude of this problem depends on the location and size of the plant;
however, if marine life is attracted to OTEC plants by the higher nutrient concentrations in the upwelleateglthige

numbers of organisms, including larvae or juveniles, could be killed by impingement or entrainment. For floating plants,

victims of impingement would be mainly small fish, jellyfish, and pelagic invertebrates, while fobdesed plants

crustaeans would be the most affected.
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OTEC Neq: Expensive

1. OTEC has very high upfront costs-$1B for a 100MW plant

DanielCusick f Cl ean T e-DasignedNaEgnyi:s sUi.oSn. Pl ant Wi | | Debut obBf China
18 13, www.eenews.net/stms/1059980380accessed-47-14.

Duke Hartman, a spokesman for Makai Ocean Engineering, said that his firm continues to work on OTEC applications in
partnership with the Navy, and that the Pentagon has retained its goal of develogdidd/®\bpilot plantoff the island of

Oahu and eventually a commercial plant of up to 100 MW. "The Navy wants a thriving OTEC industry because they would
benefit from it," Hartman said. Imagine being able to tow a semisubmersible power plant to almost any corner of, the world
added. Hartman said Makai is supportive of Lockheed Martin's work in China and hopes to be able to participate in the project

in some way. "The biggest obstacle to OTEC is economies of scale," he said. "You get a lot more bang for your buck if you go
bigger." He estimated that a 100 MW OTEC plant would cost in excess of $1 billion to build using current technologies, and

that the cost would not be significantly lower for a scaledn plant.

2. OTEC is simply too expensivé not cost competitive

ToddJGriset attorney, fAHarnessing the Oceand6s Power: Opportuni
COASTAL LAW JOURNAL v. 16, 201, p. 405406.

Additionally, OTEC plants have a significant capital cost. Estimates from the late twentieth cengast $kigt an OTEC

facility might cost $ 10,000 per installed kilowafthis capital cost is significantly higher than that of other electric generation

plants: ten times higher than a natural gas combined cycle plant, four times higher than onsharavtivide as high as

solar power.Although OTEC plants may regain some ecsinpetitiveness through their lower operation and maintenance

expenses as compared to other types of generation projects, this significant capital cost has contributedthatime fact

OTEC plant is currently in commercial operation. To date, OTEC simply has not proveegsdtitive on a commercial

scale. However, the opportunity to extract energy from thermal gradients in the ocean remains significant, and future
technologtal advances have the potential to make OTEC morecoogpetitive.

3. OTEC plants are enormously expensive

ToddJGriset attorney, fAHarnessing the Oceand6s Power: Opportuni
COASTAL LAW JOURNAL v. 16, 201, p. 427.

Because OTEC projects are highly capitaénsive, the economics of commercial OTEC projects has been called the "main
guestion" associated with the commercialization of OTEC technologies. In 1985, capital cost estimates for even small OTEC
plants, sized between 10 megawatts and 200 megawatts, ranged from $ 150 million to as high as $ 1 billion (in 1985 dollars),
far higher than conventional resources on a cost per unit power basis. Compounding the financial challenges of an OTEC
project is thedict that OTEC is still considered a risky technology when compared to more established electricity generation
technologies such as natural gas combined cycle projects or coal gasification, both in terms of technological caghbilities an
regulatory regimesRegulatory certainty is viewed as essential for projects to secure financing; to lend or invest capital,
bankers must have some degree of certainty that their investment will be secure against production interruptions due to legal
interference. While #&nOTEC Act did clarify that NOAAicensed project developers have certain rights, including the right

not to have adjacent projects interfere with their power production, the fact remains that corrsualei@TEC has not yet

gained the widespread confiuse of investors.
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OTEC Neaq: Federal Government Funded in Past

1. The Navyhasfundedt he Lockheed Martin Hawai 6i facility

DAILY THE PAK BANKER, fiLockheed Martin to Continue Ocean Ther mal
Cont r ac283,16 LNL 1

The U.S. Naval Facilities Engineering Command awarded Lockheed Martin (NYSE: LMT) a $4.4 million contract

modification to advance the design for an Ocean Thermal Energy Conversion (OTEC) pilot plant off the coast of Hawaii. This
contract modification israaddition to a Naval Facilities Engineering Command contract for $8.1 million issued in 2009. Under
the contract, a Lockheed Maried industry team continues to develop critical system components and designs for an OTEC
pilot plant, which leverages themperature difference between warmer water at the ocean's surface and colder water below to
produce clean power. Unlike other intermittent energy sources, OTEC offers a sustainatdadps&er source, available

day and night regardless of weather dtiads, from energy stored in the world's oceans. "OTEC is an ideal energy generation
technology for shoreline communities and military bases in tropical areas, some of which are largely dependent on imported
fossil fuels for power and transportation,"d&lhris Myers, Lockheed Martin vice president for energy and government
programs. "We are applying our decades of experience designing and deploying maritime systems for defense markets to ocean
power, helping to produce clean energy." Lockheed Martipsrience with OTEC technology dates back to the 1970s when

the company built "MirOTEC." This early prototype remains the world's only floating OTEC system to generate power in
excess of what is required for selistainment. The Department of Energy aledrLockheed Martin contracts in 2008 and

2010 to advance OTEC technology.

2. The U.S. navyhas fundeda demonstration project

ToddGriset attorney, AA 2011 Rebirth RENEWABKEENERGY\WORDD, 03 Ener gy |
225 10, www.renewableengyworld.com/rea/blog/post/2010/12281 1-rebirth-of-oceanthermalenergyconversion accessed
4-17-14.

Ocean thermal energy conversion, sometimes called OTEC, is a form of ocean energy extraction that is subtle yet potentially
significant. The temperatudifference between warmer shallow water and cooler deep water can drive a heat engine, usually
using the Rankine cycle. The basic concept isn't new; the idea appears to have been first proposed in France in 281, with th
first operating plant (22 kW) builn Cuba in 1930. Since then, a number of small projects have been developed, mostly as
research or demonstration projects, but the technology hasn't seen widespread adoption. Cost is the key driver here; because
OTEC facilities generally have a high cpstr unit of power produced, interest in OTEC tends to follow cost spikes in oil and
energy pricing. It may not mean energy prices are on the rise, but the U.S. Naval Facilities Engineering Commissioth has issue
a total of $12.5 million in contract and gtfunding to Lockheed Martin Corp. to design and commercialize a 10 MW pilot

project off the Hawaiian coast of Oahu. $8.1 million of this money was awarded in 2009, with the remaining $4.4 million grant
coming in last month. Hawaii is already home to arEQ facility: the Natural Energy Laboratory of Hawaii Authority at

Keahole Point. Hawaii is ideal for OTEC: larger temperature differences mean greater efficiency (important, where the
theoretical maximum efficiency may only be about 7%).

3. LockheedMarti n i s already receiving federal grants for

HONOLULU STAR-ADVERTISER AfLockheed Gets Additionald2240ANM for Hawa
Lockheed Martin Corp., which plans to build a Hawaii electrical plant that progaeggy by exploiting ocean temperature
differences, said it has received another $4.4 million in federal grants to help advarmatiercializatiorof the technology.

The funding from the U.S. Naval Facilities Engineering Command will be used to deeahgonents for the system that will

employ ocean thermal energy conversion technology. OTEC systems leverage the temperature difference between warmer
water at the ocean's surface and colder water below to produce clean power. The latest fundingtisrato adiiaval

Facilities Engineering Command contract for $8.1 million issued in 2009. Lockheed hopes to buiftegal@att OTEC plant

off Oahu in the next several years. This contract modification is an addition to a Naval Facilities EngineeringdComman

contract for $8.1 million issued in 2009.
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OTEC Neaq: Inevitabled Other Countries Developing
1. Lockheed Martin is already building a plant in Chinad demonstration

SonalPate)] A OTEC Gets BoostMWiPtlha nRo sisni bGhliintay,6dd3EMRMEVRgaNILE. 157 n .
A 10-MW ocean thermal energy conversion (OTEC) pilot plant is being planned off the coast of southern China by global
security and aerospace firm Lockheed Martin and Beljiaged cleantech firm the Reignwood Group. The companies

amounced an agreement in rAgbril to develop the pilot plant to fully power a planned resort community, and if it comes to
fruition, the project could pave the way for more efficient and cheaper plant designs using the technology. OTEC plants
generally gearate electricity by exploiting the ocean's thermal gradietésnperature differences of 36F or more between

warm surface water and cold deep seawatir drive a poweproducing cycle. According to the U.S. National Renewable

Energy Laboratory (NREL)Y3 million square miles of tropical seas absorb an amount of solar radiation equal in heat content

to about 250 billion barrels of ot a tenth of which could supply 20 times the power needs of the entire U.S. on any given day.
The possibilities offerd by OTEC have been considered for more than a century. The technology was first proposed as far
back as 1881 by a French physicist, and several prototypes have been tested intermittently since the first expekiental 22
low-pressure turbine was deployiedl930. In the 1990s, the Pacific International Center for High Technology Research

operated a 2:8W opencycle OTEC plant at the Natural Energy Laboratory of Hawaii (Figure 3), and India unsuccessfully
tested a floating-MW floating OTEC plant near Tail Nadu in 2002. No commercial plants exist, however, Lockheed

Martin's own history with OTEC began in 1970s, when it developed a floating@miBC plant (50 kW) that ran for three

months. In 2007, Lockheed began developing specialized composite mipmlgtdining cold water using a $1.2 million grant

from the U.S. Department of Energy (DOE). And in 2009, following a $8.1 million contract with the U.S. Navy, the company
continued to develop a MW OTEC pilot plant in Hawaii, which included creatingabust interface between the platform

and cold water piping. That project was apparently cancelled after the Navy deemed the project too costly. According to
NREL, cost is the most significant reason the technology has failed to reach larger scalethgespitstigation of many

potential thermodynamic cycles to reduce overall costs. The estimated capital cost for OTEC in 2011 ranged from $10,000/kW
to $15,000/kW, and the majority of costs are linked to seawater systems, the research lab says. Hevenlerotbgy's

potential benefits are lucrative, Lockheed says. Not only can OTEC serve as a baseload power source that is renewable, OTEC
power can also be used to produce hydrogen (via electrolytic processing of freshwater) and ammonia, which pad b@ ship
areas not close to OTEC. The system can also include freshwater production by flash evaporating the warm seawater and
condensing the subsequent water vapor using seawater. Once a proposed plant is developed and operational in China,
Lockheed and Rghwood plan to use the knowledge gained to improve the design of the additional corrsaateiglants-

of up to 100 MW-- to be built over the next decade.

2. China has contracted for an OTEC facility

LouiseDowning A Lockheed, R e iaghn wichced ntad BPwiWled ®Pdeant in China, 0 R
49 170 13, www.renewableenergyworld.com/rea/news/article/2013/04/lockheigdwoodto-build-oceanthermatpower

plantfor-ching accessed-47-14.

Lockheed Martin Corp. and China's Reignwood Grouplwiild a plant to generate electricity from differences in ocean
temperatures, using technology the U.S. defense company previously worked on in the 1970sn@gawiddt facility

powered by ocean thermal energy conversion, or OTEC, may spur uselhaldgy that has the potential for billions of

dollars of projects, Bethesda, Marylabdsed Lockheed said on its website. The plant will produce power for a Chinese resort
being built by Reignwood. f@ABenef it s ntHelergieepesidertofney power w
ventures for Lockheed Martin mission systems -basedmult-r ai ni ng
megawatpilot OTEC power plant for Reignwood is the final step in making it an economic optioretggnogving needs for
clean, reliable energy. 0 Whi |l thedddkp®@verscieantdrenking wader and hgdsolgesn t o p
for use in electric vehicles, there are no commestgale plants in operation. The agreement with Reignwoodomdye

foundation to develop OTEC power plants from 10 megawatts to 100 megawatts, Lockheed said in the statement. A
commercialscale plant would have the capability to power a small city, it said. Lockheed already has tested an OTEC plant

that ran for thee months and produced 50 kilowatts of electricity. It got $12.5 million from the U.S. Navy to develop a pilot

facility. The company is working with Atlantis Resources Corp., a Lofzis®ed ocean turbine maker, to build a tidal turbine

to install at the Baof Fundy in Canada.
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3. The Bahamas has contracted for an OTEC plant

DavidFerris j ournal i st, iMar ket for De®301@cean Energy Heats Up
www.forbes.com/sites/davidferris/2012/03/8tbrketfor-deepoceanenergystartsto-heatup/, accessed-B-14.

A technology that could provide electricity to naval bases and islands with the use edaldmawater is finally gaining

momentum after a hiatus of more than 30 years. The actiornhise Bahamas, where the local utility has signed an agreement

with a Pennsylvania company to build two-h@gawatt commerciacale plants, the first of their kind in history. Meanwhile,
established military contractors like DCNS and Lockheed Martin akéngv@rogress on their own power plants. Even more

intriguing is that the Bahama builder, OTE Corporation, plans to pipe far more cold seawater to land than is needed to create
power. This rush of cold may allow the archipelago to run water desalinagiots jor to grow commodities that otherwise

woul dnét thrive in a warm cli mate, Il i ke sal mon or berries

4. Bahamas is building OTEC plant® will provide electricity and fresh water

DavidFerris A Mar ket for Deep Oceam3Brnargy Heats Up, 0 FORBES, 3
www.forbes.com/sites/davidferris/2012/03/31/mast@tdeepoceanenergystartsto-heatup/, accessed-48-14.

A technology that could provide electricity to naval bases and islands with the use eé@dprawater is finally gaining

momentum after a hiatud more than 30 years. The action is in the Bahamas, where the local utility has signed an agreement
with a Pennsylvania company to build two-h@gawatt commerciacale plants, the first of their kind in history. Meanwhile,
established military contramts like DCNS and Lockheed Martin are making progress on their own power plants. Even more
intriguing is that the Bahama builder, OTE Corporation, plans to pipe far more cold seawater to land than is needed to create
power. This rush of cold may allow tlaechipelago to run water desalination plants or to grow commodities that otherwise

woul dnét thrive in a warm climate, l' i ke sal mon or berries

5. Lockheed Martin is building an OTEC plant in Chinad will be ready by 2017

DanielCusick A Cl ean T®-DdasignedNaEgnyi:s si.on Pl ant Wi | | Debut obBf China
18 13, www.eenews.net/stories/1059980380cessed-47-14.

Forty years of research and development by Lockheed Martin into harnessing energy from steep differentials in ocean
tempeatures will see its first commercial deployment in China. There, a resort developer has partnered with the U.S. defense
and aerospace giant to build arb@gawatt power plant using ocean thermal energy conversion (OTEC) technology. A

recently signed agresnt between Lockheed Martin, of Bethesda, Md., and the Bdiasgd Reignwood Group should lead

to the completion of the alternative energy plant by 2017 in waters off southern China's Hainan Island. Theljiaddrm

power plant will be the largest OTEapplication developed to date, according to Lockheed, supplying 100 percent of the
power needed for the resort, which will be marketed as acbobon real estate development. The technology involves using

the heat from warm surface water to boil a wogkfluid with a low boiling point, such as ammonia, to produce steam that

drives a turbine generator. Then colder water is pumped from 800 to 1,000 meters below the ocean surface to condense the
steam back into liquid form. Dan Heller, Lockheed Martintepresident of new ventures for Mission Systems and Training,
said the relationship with Reignwood, a diversified firm with holdings in the energy, minerals, aviation and resort business,
solidified as Lockheed engineers went searching for suitabledasaty build a piloscale OTEC facility.

6. Japan is providing funding for OTEC research

MayumiYoshing A Cl ean, Green Power from Ocean WaterdIbedWoHratur e
The government of Japan has begun to get behind OdoB€rmeneration. For example, the Ministry of Economy, Trade and
Industry has earmarked some 1 billion yen ($12.34 million) for temperdiffieeence power generation in its budget request

for next fiscal year. And the governmerdffiliated New Energy ah Industrial Technology Development Organization has

mapped out a strategy that includes building a pilot plant to study economic feasibility in 2015, using OTEC power generation
on remote islands in 2020, and advancing into overseas markets with treddgghn 2030. It is said that the power of the

oceans could be tapped to generate 4,000 terawatts of electricity a year worldwide. For an island nation like Japan, the
industrialization of this technology could have large economic ramifications.
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7. China is building a demonstration project

BobYirka, A Partnership to Build Worlddés Larmm@48d3 OTEC Pl ant of
http://phys.org/news/20134-partnershipworld-largestotecchina.htm| accessed-48-14.

Hong Kong based Reignwood Group and U.S. aerospace company Lockheed Martin have announced plans to build an Ocean
Thermal Energy Conversion (OTEC) electricity generating plant off the coast of China to power a planned resarttgomm
Lockheed Martin is to build the facility and run it, while the Reignwood Group will be building the resort communitydhat is

use the power generated. The new plant is expected to produce 100 percent of the power needs of the community.SOTEC plant
generate electricity by taking advantage of the difference in water temperature at different oceénvaepthsurface water

is used to boil a fluid (one that has a low boiling temperature such as ammonia) that in turn drives a turbine. Cold water

brougtt up from below cools the liquid causing it to once again liquefy allowing the process to repeat over and over. To date,
few such plants have been built due to the large expense involved in transporting cold water up from below. The new plant to
be built df the coast of southern China will be a pilot project designed to not only supply electricity to the new resort

community, but also to serve as a learning environment, helping lead the way to more efficient, and hopefully cheaper plant
designs.

8. Franceis pursuing a project in Tahiti

SoniaKolesnikovJessop fiHar nessi ng Ocean Power, 0 | N®E®MNATISONAL HERAL
Pacific Otec is working with DCNS, the French governmmmbed naval architect and military shipbuilder, and Xenesys, a
Japamese specialist in desalination and thermal energy conversion technology, on a feasibility study for a commercial O.T.E.C.
plant in Tahiti. Financial backing for the project has been provided by the French and French Polynesian governments, which
are payingp0 percent and 18 percent, respectively, of the cost of the feasibility study. The project aims to build an offshore
O.T.E.C. platform, with a 10 megawdttbur generating capacity, which will be connected to the Tabhiti power grid and could
produce enoughlectricity to cover 10 percent of the islands' needs, Mr. Dubau said. "We are in the same situation as the
people who were making the first steam engine," he said. "There is still a very long and difficult road in front df ws, but
succeed, we caoring something interesting and relevant in terms of energy and water supply to the communities, so it is worth
trying." The Tahiti project will center on an offshore O.T.E.C. plant 25 meters, or 80 feet, high and submerged 25loveters be
the surface tavoid strong currents and big waves. "Below that sea level, it's much more stable,” Mr. Dubau said. "This
feasibility study is not about the technology; we know it works. We also know the design of the plant is correct. But what we
need to do now is tdesign the optimal energy system, considering local environmental data; to design the integration of the
process into the chosen platform type; and, of course, study the economic feasibility of the whole project.”
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OTEC Nea: Inevitabled Private Sector Developing
1. Multiple companies are entering the OTEC market

DavidFerris j ournal i st, iMar ket for De®301@cean Energy Heats Up
www.forbes.com/sites/davidferris/2012/03/31/mask@tdeepoceanenergystartsto-heatup/, accessed-B-14.

Lockheed plans a fiveo 10-megawatt pilot project in the next three to five years with a commercial plant following soon

after, said Gary Feldman, the director of business development for new business ventures. Eventually the company wants to
buildplat s of 100 megawatts or | arger. fAltés a very scalabl e
OTEC. 6 In 2009, the Navy gave Lockheed $12.5 million to d
International, is poised t&ign an agreement to install a emegawatt offshore OTEC demonstration plant near the Big Island

in Hawaii, and is negotiating with Hawaii Electric Company for a-f@@awatt plant. The company also is in talks with a

utility in the Cayman Islands, saBhrbara Hastings, a company spokeswoman. A Netherlands startup called Bluerise just

flipped the switch on a miniature pilot plant at Delft University and is hoping to create an OTEC plant as part of amsambitio
ecaindustrial park being planned at thepairt on the island of Curacao, in the Lesser Antilles. Yet another company, the

French military contractor DCNS, proposes to build arleyjawatt plant by 2015 on the island of Martinique, with other plans
underway in the Reunion Island and Tahiti.

2. Lockheed Martin has nearly finished a pilot project

TORONTOSTAR fAHarnessing the Enéd¥®y0p.Bl. Oceans and Lakes, 0 4
The idea of tapping into that heat to produce electricity has been around for more than a centuryABeritan engineer

Nikola Tesla proposed the concept in an essay published in 1931, though he wasn't convinced at the theedldthosean

thermal energy conversion (OTEC) could ever be practical. Technology and time, however, have a way of surprising us. For
the past severalecades, researchers have been making incremental improvements to the process. Among them are scientists at
advanced technology and defence company Lockheed Martin, who in the 1970s built a small OTEC system that ran for several
months and generated enowgBctricity to power 20 homes. More recently, Lockheed is thinking big. It is in the final design
stage for construction of an OTEC pilot plant off the coast of Hawaii that will be capable of generating 10 megawatts of clea
baseload electricity. The compy hopes to have that pilot plant in operation in 2013, possibly earlier. By 2015 it figures it can
build commerciakized plants, about 100 megawatts or greater. "l dream of thousands of floating OTEC ships roaming the seas
of the world providing an indaustible supply of clean energy and fuel and water for all people of the world,” says Ted

Johnson, director of alternative energy development at Lockheed. He says "fuel and water" because the electricity produced
from these systems could be used to pa¥esalination plants or to turn water into hydrogen through electrolysis.

3.l ntense R&D efforts are already underway in Hawai

PeterHavens Sound & Sea Technology Inc., Charles Morgan, Planning Solutions Inc., and Donald A. McDonald, National
OceanSeri c e, NOAA, AEnvironment al Pl anning and Management f o
23 2010, IEEE Xplore Digital Library, pp.-B, p. 2., doi: 10.1109/0CEANS.2010.5664049, access®i.

At this time, we know of no firm commitments pyivate or government parties to develop any OTEC systems. However,

intense R&D efforts are underway that are at present focused on moored, offshorecyits@TEC systems, based

somewhere in Hawaiian waters, and the impacts of these were discusseteaent technical workshop supported byAO

While many of the potential effects of an OTEC facility can be evaluated based on experience with other types of ocean
platforms and activities, the large water volume requirements are truly unique to OTEC.
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1. There are many technical challenges

Christopher DBarry, nav al architect, fAOcean Ther mal Energy Conversi
WORLD, 70 18 08, www.renewableenergyworld.com/rea/news/article/2008/07/ctteanmatenergyconversiorandco2
sequestratioh2762 accessed-47-14.

There are many practical issues as well. Again, with ammonia as the example, ammonia attacks copper bearing alloys, but only
copper alloys resist marine fouling, and only a small@mof fouling is enough to drastically cut efficiency. Systems using
ammonia have to have sophisticated waterside cleaning systems. There are also issues with the design of efficient low head
turbines, very high performance heat exchangers, the longveddd pipe, and the platform, if it is floating (most OTEC

designs are floating platforms, "grazing" in the open océ&andlly, there is the problem of using the energy. Most OTEC

plants will be far at sea, because deep water in the tropics is gefearédbm energy markets, so the energy is "stranded."

2. Nonrenergy applications wondét come online for 20 or

LuisA.Vega Hawai i Natur al Energy Institute, University of Haw
ENCYCLOPEDIA OF SUSTAIMBILITY SCIENCE AND TECHNOLOGY, & 12, p. 7296.

The vertical temperature distribution in the open ocean can be represented as two layers separated by an interface. The upper
layer is warmed by the sun and mixed to depths of about 100 m by wave motiorttbine layer consists of colder water

formed at high latitudes. The interface or thermocline is sometimes marked by an abrupt change in temperature but more often
the change is gradual. This implies that there are two reservoirs providing the heat shtinechaat sink required for a heat

engine. A practical application is found in a system designed to transform the thermal energy into electricity. Thisdisaefer

as OTEC for Ocean Thermal Energy Conversion. At first, OTEC plantships providingo#tigctia submarine power cables,

to shore stations could be implemented. This would be followed, in 20 to 30 years, with OTEC factories deployed along
equatorial waters producing enefgyensive products, like ammonia and hydrogen as the fuels that sugqupbdrt the post

fossil fuel era.

3. Actual potential energy is only a fraction of projections

Lars G.Golmen Norwegian Institute for Water Research, Stephen M. Masutani, Hawaii Natural Energy Institute, University of

Hawaii and KazuyTuhkeir nGault cEhnie,r giiyOcCeoannv er si on and Next Generat
ENERGY CONGRESS (WREC 2005), ed. M.S. Imbabi & C.P. Mitcheld5320. 791.
The tropical ocean regions most suitable (wite gar d t o available T, proximity to s

have an approximate area of 60 million km2. It has been estimated that about 0.2 MW could be generated per km2 of tropical
ocean without incurring significant negative environmagéithpacts (which include thermal pollution from the mixed sea water
discharge and a small amount of CO2 outgassing from the depressurized deep water brought to the surface). On thés basis, ther
is capacity for sustainable energy production of about 12WNith is about twice the current global demand for primary

energy. In any practical scenario, however, only a fraction of this potential could be feasibly realized.

4. Hydrogen costs would be very high

Luis A. Vega Hawaii Natural Energy Institute, Unier si ty of Hawai i at Manoa, 06Ocean TI
ENCYCLOPEDIA OF SUSTAINABILITY SCIENCE AND TECHNOLOGY, & 12, p. 72987299.

OTEC energy could be transported via chemical, thermal, and electrochemical carriers. The technical evaluation of
nondectrical carriers lead, for example, to the consideration of hydrogen produced using electricity and desalinated water
generated with OTEC technology. The product would be transported from the OTEC plantship located at distances of about
1,500 km (selectkto represent the nominal distance from the tropical oceans to major industrialized centers throughout the
world) to the port facility in liquid form to be primarily used as a transportation fuel. A 10ene\glantship can be

configured to yield (by eldémlysis) 1,300 kg/h of liquid hydrogen. Unfortunately, the production cost of liquid hydrogen
delivered to the harbor would be equivalent to at least $300 udircelideoil (approximately four times present cost). The
situation is similar for the oth@nergy carriers considered (e.g., anhydrous ammonia). Presently, the only energy carrier that is
costeffective for OTEC energy is the submarine power cable. This situation would be different in future decades in the post
fossikfuels era.
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OTEC Neq: U.S.Inappropriate

1. OTEC is only useful in tropical waters

ToddJGriset attorney, fAHarnessing the Oceanb6s Power: Opportuni
COASTAL LAW JOURNAL v. 16, 201, p. 405.

In theory, OTEC has great potential to pwod power. Some estimates suggest that the total resource within 200 miles of the
United States' coasts could provide a large portion of the nation's electricity demands. However, OTEC systems rely upon

large temperature differentials to operate, needitgmperature differential of approximately 20 [degrees] C for efficient

operation. In practice, this restricts the geographic scope of potential sites to tropical waters.

2. OTEC is only viable in tropical waters

RobinPelcand Rod M. Fujita, Environemn t a | Defense, ARenewable Energy from the
2002, pp. 471479, p. 473.

OTEC is only viable in the tropical seas, in areas where the thermal gradient between the surface and a depth of 1000m is at
least 221C. Regions of th@en ocean with this temperature difference, suitable for floating OTEC plants, total about 60

million km2 in area. For a shotmsed plant, an additional requirement is topography that allows access to very deep water

(1km or deeper) directly offshore, aditions that exist at certain tropical islands, coral atolls, and a limited number of

continental sites. In the United States, potential sites include Hawaii, Puerto Rico, and the continental shelf offthe Gulf o
Mexico.Area s of the world ocean with thepaopriate thermal gradient are shown in Fig.2.

3. OTEC is not really suited for North American or European markets

PeteBond A Quest to Harness Power o&l7a%e@.6Deep, 0 THE | NDEPENDE
Although the concept of using thermal energy from theaas was first proposed in France over a century ago, little progress

was made until the oil price shocks in the 1970s prompted a search for cheaper, more reliable smempsihce then, the

situation has swung back, as fodsiél prices have capsed due to overproduction. The technology has also been inhibited by

the lack of a domestic market in North America and Europe, where ocean conditions are generally unsuitable. "You could just
about do it off Greece," Mr Lennard says, "but the wataot really deep enough."”
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Hydrogen Fails: Alternatives Superior

1. Hydrogen inferior to electricd cost

Ron Minsk, Senior Vice President, Securing Americabds Energy
Howell, Senior PolicAnal yst, SAFE, APl ugging Cars into the Grid: Why th
JOURNAL v. 30, 2009, p. 374.

Fourth, hydrogen fuel cells are significantly more expensive than petroleum or GEVs. While batteries currently make GEVs more
expensive than conventional gasolipewered ones, fuel cells are understood to be significantly more expensive, though how much

so is unclear because having never been produced at scale it is difficult to estimate manufacturing costs. Neverthetpass most

agree that hydrogen fuel cells seem to be much further away from commercialization thasbatter

2. Hydrogen inferior to electricd will always be more expensive

Ron Minsk, Senior Vice President, Sec Direitona Polcy SAFE and SabrinEner gy
Howel l, Senior Policy Analyst, SAFE, fAPlugging Cars into th
JOURNAL v. 30, 2009, p. 37375.

Finally, perhaps the largest obstacle to the development of ederefueled lightduty fleet is the fact that hydrogen itself is much

more expensive than electricity, and likely always will be. Hydrogen is not a source of new energy, but a carrier ofcaresgpdp

from either natural gas or with the use of eledlyicThe process of producing hydrogen, preparing it for transport, distributing it, and
converting it back into electricity is itself energy intensive and can consume as much asfey@eacent of the initially available

energy. In contrast, transssion losses from the distribution of electricity, the same electricity that can be used to either make
hydrogen or power cars directly, have averaged just below ten percent in recent years. While it is difficult to predicetbé

future technologial developments, it may prove to be very difficult for hydrogen to overcome this price disparity.

e

3. Hydrogen is not feasible as a petroleum alternativd® multiple reasons

John Heywood et al., Professor, Mechanical Engineering, MIT, AN ACTION PLAN FORSCAR 09, p. 18.

Hydrogen has also been proposed as a low carbon substitute for pelpalgenifuels in vehicles. At present, hydrogen has many
limitations that make it an unlikely near term solution. First, hydrogen is a gas and carries with it the inconvenignsgoofitrg,

storing, and using a gaseous fuel. Second, it is an enerigr@ard must be produced from primary fuel sources, the least expensive

of which are fossil sources. Third, although fuel cells are desirable for their high efficiencies, they are also aaptesent f

expensive. The other alternative, burning hydrogesmi internal combustion engine, is less efficient. Fourth, an infrastructure that

delivers hydrogen or its precursors does not exist and would need to be constructed. In our view, these limitationsogkcénhgd

category apart from the other optiahs scussed here, although hydrogenbés potenti al
not be ignored.

4. Electrification is a far superior alternative to hydrogen

Lisa Zyga, AWhy a Hydrogen Econodyld 6phtpd/phgstorg/MbwdB8e074385.htmle , 0 PHYS
accessed-7-14.

Economically, the wasteful hydrogen process translates to electricity from hydrogen and fuel cells costing at least &sinircle

as electricity from the grid. In fact, electricity would be much mdfieiently used if it were sent directly to the appliances instead. If

the original electricity could be directly suppli eabofly wires
secure and sustainable energy future are harvestiexgy from renewable sources and finding the highest energy efficiency from

source to service,0 he says. fAAmong these possibilisani es, bio
important, but only limited part oftheenergye at i on. El ectricity from renewabl e sour c:¢
this means focusing on the establishment of an efficient del

distributed with highest efficiency by electriciand the shortest route in an existing infrastructure could be taken. The efficiency of an
electron economy is not affected by any wasteful conversions from physical to chemical and from chemical to physidal energy.

contrast, a hydrogen economyislthseon t wo such conversions (electrolysis and f
economy can offer the shortest, most efficient and most econ
consumer , 0 he s ay $hiomdssind sometsdiae or gertlitcesmal theato wind,avater, solar, geothermal, heat from

waste incineration, etc. become available as electricity. Electricity could provide power for cars, comfortable tempéraldiregs,

heat, light, communication,etc il n a sustainable energy future, electricity w
focus our research on electricity storage, electric cars and
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Hvdrogen Fails; Cost
1. Techbarri er s, enormous costs mean that they donot [

DISCOVER fiHydrogen Car Goes Down Like the Hi8BA@enburg: DoE K
http://blogs.discovermagazine.com/80beats/2009/05/08/hydrcayegpesdowntlike-the-hindenburgdoekills-the-program/
accessed-7-14.

But experts say there are a host of obstacles to over come
are still very expensive, and producing the hydrogen on which they run is not cheap, or coniplatekither. At the

moment, most hydrogen used in fuel cells is extracted from natural gasyremeevable hydrocarbon just like oil. A new

hydrogen distribution system would also have to be built fromsciaich d wondét be cheapl.Onehe Wal l
recent report from the National Research Council estimated that the total cost of building hydrogen pipelines and filling

stations could be as high as $200 billion.

2. Hydrogen is really expensivé efficiency is a far better strategy

JoseplRommCent er for Energy & CIl i mat e SdoThaHydragenEconomldaPartaeca 5 :
to the Nationdés Energy Problems, 0 ENERGY AND AMERI CAN SOC
Brown, 2®7, pp. 103124, p. 104.

However, this chpter promotes a starkly different view. Contrary to what many in the media may think, hydrogen cars are an
exceedingly costly greenhouse gas strategy. Such cars are also an inefficient way to utilize renewabtarbongpamary

energy resources, whiavill be critical to achieving any ambitious greenhouse gas target. In théen@athe most cost

effective strategy for reducing emissions and fuel use is efficiency. Instead of hydrogen cars, a much better optidheemains
hybrid gasolineslectric \ehicle, because it can reduce gasoline consumption and greenhouse gas emissions 30 to 50% with no
change in vehicle class and hence no loss of jobs or compromise on safety or performance (Romm, 2004b). Because of these
advantages, it, and not hydrogen poseeautomobiles, will likely become the dominant vehicle platform by the year 2020.

3. Hydrogen is 10x more expensive than other CO2 abatement strategies

JosepfRomm Center for Energy & Cl i mat e d She Hydtogewo Ecenpyisfa@dnacpat er 5 :
to the Nationdés Energy Problems, 0 ENERGY AND AMERI CAN SOC
Brown, 2®7, pp. 103124, p. 110.

In fact, Wellto-Wheels Analysis of Future Automotive Fuels and Powertrains in the European Codentaay 2004 study

by the European Commission Center for Joint Research, the European Council for Automotive R&D, and an association of
European oil companies, concluded that wusing hydrogen as
emissions rather than reduce them. (JRC et al., 2004) That is because many pathways for making hydrogen, such as grid
electrolysis, can be quite carboriensive and because hydrogen fuel cells are so expensive that hydrogen internal combustion
engine vehids may be deployed instead (which is already happening in California, see below). Using fuel cell vehicles and
hydrogen from zer@arbon sources such as renewable power or nuclear energy has a cost of avoided carbon dioxide of more
than $600 a metric tomhich is more than a factor of ten higher than most other strategies being considered today (JRC et al.,
2004).

4. Hydrogen is too expensive to store/transport

Jeff Wise, journalist, AThe Truth AbdéQ06p.8ydrogen, 06 POPULA
And while oil and gas are easy to transport in pipelines and fuel-thalgpack a lot of energy into a dense, stable form

hydrogen presents a host of technical and economic challenges. The lightest gas in the universe isn't easy to carshySkeptic
thathydrogen promises to be a needlessly expensive solution for applications for which simpler, cheaper and cleaner
alternatives already exist. "You have to step back and ask, 'What is the point?" says Joseph Romm, executive director of the
Center for Energg Climate Solutions. Though advocates promote hydrogen as a panacea for energy needs ranging from
consumer electronics to home power, its real impact will likely occur on the nation's highways. After all, transportation
represents twohirds of U.S. oil onsumption. "We're working on biofuels, ethanol, biodiesel and other technologies," says

David Garmin, assistant secretary of energy, "but it's only hydrogen, ultimately, over the long term, that can dediaty light
transportation from petroleum entirély
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Hydrogen Fails: Cost[ cont 6d]

5. Hydrogen faild electrolysis is too expensive, most economical production is from hydrocarbons

RobertZubrin, aerospacengineeend Pr esi dent , Pioneer Astronautics, AThe H
Winter 2®7, http://www.thenewatlantis.com/publications/thgdrogenrhoax accesse8-7-14.

The spokesmen for the hydrogen hoax claim that hydrogen will be manufactured from water via electrolysis. It is certainly
possible to make hydrogen this way, but it is very esped so much so, that only four percent of all hydrogen currently

produced in the United States is produced in this manner. The rest is made by breaking down hydrocarbons, through processes
like pyrolysis of natural gas or steam reforming of coal. Neityy@ of hydrogen is even remotely economical as fuel. The
wholesale cost of commercial grade liquid hydrogen (made the cheap way, from hydrocarbons) shipped to large customers in
the United States is about $6 per kilogram. High purity hydrogen made lectrodysis for scientific applications costs

considerably more. Dispensed in compressed gas cylinders to retail customers, the current price of commercial grade hydrogen
is about $100 per kilogram. For comparison, a kilogram of hydrogen contains absanga@mount of energy as a gallon of

gasoline. This means that even if hydrogen cars were available and hydrogen stations existed to fuel them, no one with the
power to choose otherwise would ever buy such vehicles. This fact alone makes the hydrog@y ecurrstarter in a free

society.

6. Delivery of hydrogen is enormously expensive

Daniel Sperling Director, Institute of Transportation Studies and Professor, Engineerditgnvironmental Policy, UeDavis

and Joan Ogden, Associate Professor, Enumital Science and Policy, UCa v i s , iThe Hope for Hydro
SCIENCE AND TECHNOLOGY v. 20 n. 3, 2d, pp. 8286.

The third supplyrelated challenge is logistical in nature. How can hydrogen be provided at local refueling sites, offering both
convenience and acceptable cost to consumers during a transition? Today's natural gas and petroleum distribution systems are
not necessarily good models for future hydrogen distribution, especially in the early stages of hydrogen use when consumption
is smalland dispersed. If future hydrogen systems attempt to simply mimic today's energy systems from the beginning,
distribution costs could be untenably large, and the hydrogen economy will be stillborn. Unlike liquid transportation fuels,
hydrogen storage, deéry, and refueling are major cost contributors. Astoundingly, delivering hydrogen from large plants to
dispersed small hydrogen users is now roughly five times more expémaivproducinghe hydrogen. Even for major fossil
fuel-based hydrogen produeti facilities under study, distribution and delivery costs are estimated to be equal to production
costs.

7. Hydrogen is enormously expensiv@ huge infrastructure costs

JoelBainerman A The Myths and Hype of Hydroddgemn®b3B. THE MI DDLE EAST
What typically gets lost in the hype about hydrogen as gouafiose fuel source to replace hydrocarbons for fuelling the
transportation sector, is the cost. That cost comprises establishing a completelynew infrastructure to distribute hydrogen
estimated to be at least $5,000 per vehicle, because transporting, storing and distributing a gaseous fuel as opposed to a liquid
involves many difficult technical problems. Billions more dollars will be needed to develop hydrogen fuel cells that ban matc
theperformance of today's gasoline engines.

8. Are not enough hydrogen fueling stations, are very expensive to build

Joshua PFershee Assi stant Professor, Law, University of North Da
to Adopting NextGener ati on Transportation Fuel Sour ¢c-AHE,pol14ACUMBERL AN
Nevertheless, simply generating hydrogen is not the only hurdle. There must also be a way to get the fuel. This would most

likely be at a commercial service statjdike a traditional gas station, that sells hydrogen. The service station option is

conceivable, but it is also an expensive infrastructure upgrade due to the current limited hydrogen infrastructuree There a

only sixty-two hydrogerfueling stationsn the United States, and nine more in Canada. One major reason for the slow rollout

is the expensive nature of these commercial projects. For example, Shell recently opened a hydrogen filling station near
Washington, D.C., which was built at a cos$d million. This is an especially expensive project when there are so few

potential customers currently on the road.
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Hydrogen Fails: Energy Loser

1. Hydrogen is an energy loser and tech cannot solve thignaking it requires enormous quantities, as do
moving and storing it

LisaZyga @A Why a Hydrogen Economy Do @ $1é @6thttpMphiserg/BeevsBs084285.htRIHY S. O
accesse8-7-14.
In his study, Bossel analyzes a variety of methods for synthesizing, storing and delivering hygincgemy single method

has yet proven superior. To start, hydrogen is notbamatura
made from renewable electricity by el ect r ddepesgy ontemtfis wat er
converted back to electricity with fuel cells when itods r

el ectrolysis requires massive amounts of el echotasouccéofener g
energy, but only a carrier of energy. As a carrier, it plays a role similar to that of water in a hydraulic heating system or

electrons in a copper wire. When delivering hydrogen, whether by truck or pipeline, the energy costs atersevtrat for

established energy carriers like natural gas or gasoline. Even the most efficient fuel cells cannot recover thesedekses, Bos
found. For comparison, the "wirtd-wheel" efficiency is at least three times greater for electric cars thaydasgen fuel cell

vehicles. Another headache is storage. When storing liquid hydrogen, some gas must be allowed to evaporate for safety
reasond meaning that after two weeks, a car would lose half of its fuel, even when not being driven. Also, Bodgbiafioun

the outputinput efficiency cannot be much above 30%, while advanced batteries have a cycle efficiency of above 80%. In

every situation, Bossel found, the energy input outweighs
renewabé power plants have to be erected to deliver the output of one plant to stationary or mobile consumers via hydrogen

and fuel cells, 0 he writes. AThree of these plantse gener a
onlyoneofhem i s producing useful energy.o0 This fact, he shows

Rather, the onguarter efficiency is based on necessary processes of a hydrogen economy and the properties of hydrogen itself,
e.g. its low density ahextremely low boiling point, which increase the energy cost of compression or liquefaction and the
investment costs of storage.

2. Hydrogen is simply unsustainablé requires too much energy to make, move, and store

LisaZzyga fAWhy a Hydrogedt EMake m§e Do & 116 06PhHpY/Bhys@iRy/Bews85024285.html
accesse8-7-14.

In a recent study, fuel cell expert UIf Bossel explains that a hydrogen economy is a wasteful economy. The large amount of
energy required to isolate hydrogen froatural compounds (water, natural gas, biomass), package the light gas by

compression or liquefaction, transfer the energy carrier to the user, plus the energy lost when it is converted tctuséful ele

with fuel cells, leaves around 25% for practica€d an unacceptable value to run an economy in a sustainable future. Only
niche applications |like submarines and spacecraft might u
natural compounds than cans®elereel aieco vtedg eRhygsOmg .idem.usfe
chemical energy carrier form natural gas would not make sense, as it would increase the gas consumption and the emission of
CO2. Instead, the dwindling fossil fuel reserves must be replaced by énergym r enewabl e sources. 0 Wt
around the world have been piecing together the technology, Bossel has taken a broader look at how realistic the use of
hydrogen for carrying energy would be. His overall energy analysis of a hydrogen eadermmnystrates that high energy

| osses inevitably resulting from the | aws of physics mean
hydrogen praised by journalists (rtoxic, burns to water, abundance of hydrogen in the Univers¢ aeé misleading,

because the production of hydrogen depends on the availability of energy and water, both of which are increasingly rare and
may become political i ssues, as much as oi l and natur al g

3. Hydrogen failsd is a netenergy loser

Alice Friedemann systems architect/ engkEmergy dmMdheEdHymno mige nBlea © k o
PULSE, & 250 05, www.energypulse.net/centers/article/article_display.cfm?a_id=8ztessed-7-14

Before we invest trillions of diars, let's take a hydrogen car out for a spin. You will discover that hydrogen is the least likely

of all the alternative energies to solve our transportation problems. Hydrogen uses more energy than you get outrdy it. The o
winners in the hydrogen am are large auto companies receiving billions of dollars via the FreedomCAR Initiative to build
hydrogen vehicles. And most importantly, the real problem that needs to be solved is how to build hydrogen trucks, so we can
plant, harvest, and deliver fooddother goods.
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Hydrogen Fails: Energy Loser[ cont 6d]

4. Hydrogen is a horrible energy transmitterd 75% of energy is potentially lost

UfBossel] journalist, AA Sustainable Future® OREPWEMR. ENGI NEERI
In future renewablelectricity will be the main source @nergy, generatatear consumer sites to minimize transmission

losses. Electrolysis and fuel cells may be used for temporary energy storage with hydrogen, but for the sake of overall
efficiency renewable electricity will be transmitted directly by electrons and not by synthetic chemical energy carriers.

Today, only ten per cent of the electrical energy is lost by optimized power transmission between power plant and consumer.
However, if renewable electricity is comted to hydrogen, and hydrogen is later reconverted to electricity, more energy is
needed to drive the process. In fact, only about 25 per cent of the original electrical energy may be recovered by the
consumer. At first glance this may sound unbeliéxabut the high losses are related to the two electrochemical conversion
processes and the difficulty of distributing the light energy carrier. The energy consumption associated with all significant
stages of a hydrogen econoims beemnalysed and thesults have surprised the hydrogen community waeitte, but the
underlying physics can neither be debated nor improved by additional research and development. In Table 1 representative
numbers are presented for all significant stages of a hydrogeonegolm most cases electricity is consumed. All energy
losses are scaled by the true energy content of hydrogen, i.e. its higher heating value HHV (142 MJ/kg). A hydrogen
economy will be based on optimized mixes of these analysed stages. Hydrogea coaypressed to 100 bar for distribution

to filling stations in pipelines, and then compressed to 850 bar for rapid transfer into pressure tanks of automobiles.
Liguefaction of hydrogen may be preferred to compression to save transportation eneysite production of hydrogen

with less efficient electrolyseraay offereconomic advantages over hydrogen production in large centralized plants and
distribution by pipelines. Whatever scheme is selected, a hydrogen economy will be wasteful contpdegtstenergy

system and also compared to a sustainable energy future based on the efficient use of renewable éredisedtase of

electricity and liquid fuels from biomass.

5. Hydrogen will never workd takes more energy to make than you get ém it

UlfBosse] j ournali st, AA Sustainable Future®® ORPWEMR. ENGI NEERI
Certainly, hydrogen is the most abundant element ibithgphere. Unfortunatelyt appears only in chemical compounds like

water. More energy iseeded to split water than can ever be retrieved fhengeneratetlydrogen. How much energy is

really consumed to make, package, distribute and transfer hydrogen? Where does the energy come from? How efficient is the
distribution of the lightest, thusast impractical of all energy gases? How much energy is needed to run a hydrogen economy?
These questions need to be answered before investments arim rmbgdrogen future. It will cost trillions of dollars to

convert the entire energy system to hydrogeherefore, it would be diligent to question the optimistic claims of hydrogen
promoters before tamoney isspent for research, development and hardware. Any new energy technology must be based on a
sound platform of physics, engineering and econoriiiesre is no room for vision.

6. Transporting to fuel stations consumes enormous quantities of energy

Alice Friedemann fiThe Hydrogen Economy: Savior of Humanity or an
2008, pp. 4851.

Canister trucks ($25000 each) can carry enough fuel for 60 cars.(28) These trucks weigh 40,000 kg, but deliver only 400 kg

of hydrogen. For a delivery distance of 150 miles, the delivery energyisugedrly20% of the usable energy in the hydrogen
delivered. At 300 mileghat is 40%. The same size track carrying gasoline delivers 10,000 gallons of fuel, enough to fill about
800 cars. (29)
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Hydrogen Fails: Fuel Cell Limits

1. Fuel cells canét be updnomudiplerdasonsmt o a viable techno

RobertZubrin, aerospacengineeend Pr esi dent , Pioneer Astronautics, AThe H
Winter 2M7, http://www.thenewatlantis.com/publications/thgdrogenrhoax accesse8-7-14.

Fuel cells are electrochemical systems that generate electricity direothglhthe combination of hydrogen and oxygen in

solution. Essentially electrolyzers operating in reverse, they are attractive because they have no moving parts (otakr than s
water pumps), and under conditions where the quality of their hydrogen ageinofeed can be perfectly controlled, they are

quite efficient and reliable. These features have provided sufficient advantages to make fuel cells the technologyasf choice
certain specialty applications, s lexandtlkespadeshattlepYewdespite thegirst e m
successful use for four decades in the space program, and many billions of dollars of research and development funds expended
over the years for their improvement and refinement, fuel cells have thus far ittlengse in broader commercial

applications. The reasons for this are threefold. First, in ordinary terrestrial applications, a practical power sydgsin must

years, not just the few weeks required to support a manned space flight. Second, on Easggethsupply for the fuel cell

must come from the atmosphere, which contains not only nitrogen (which decreases the fuel cell efficiency compared to a pure
oxygen source), but carbon dioxide, carbon monoxide, and many other pollutants. Even in trasediopollutants can

contaminate the catalysts used in the fuel cells and cause permanent degradation, ultimately rendering the system inoperable.
Finally, and decisively, fuel cells are very expensive. For NASA, which spends hundreds of millionsrefatollaery shuttle

launch, it makes little difference if its 10 kilowatt fuel cell system costs $100,000, a million dollars, or ten millara. deadl a

member of the public, however, such costs matter a great deal.

2. Fuel cell s won tewithldieselabl e t o compe

JoseptRomm Center for Energy & Cli mat e 0 $She HydtogemEcenomyfis@ RPamgceae r 5 :
to the Nationdés Energy Problems, 0 ENERGY AND AMERI CAN SOC
Brown, 2®7, pp. 103124, p. 111.

Furthermore, a number of major studies and articles have recently come out on the technological challenges facing hydrogen.
Transportation fuel cells currently cost about $2,000/kW, some 50 times greater than the cost of internal comgington en

(DOE, 2003). Even with the most optimistic assumptions, the fuel cell powered vehicle offers only a marginal efficiency
improvement over the advanced [diedgfprid and with no anticipation yet of future developments of IC engines. At
$100/kW,thefiel cel |l does not offer a short term advantage even

3. Fuel cell tech advancements are a preequisite to use of hydrogen in the transportation sector

AntoniaHerzog Natural Resources Defense CoundlRDC) and Mari ka Tatsutani, AA Hydr
Environmental Assessment of Hydrogen @&050pdoucti on Pat hways,
Investments to date in hydrogen and hydrogen fuel cells have spurred significant technologic&rmapteybut have also

revealed the many difficulties of designing fuel cell and hydrogen storage and dispensing systems that are practical, cost
effective, and safe to operate. In this context, it is worth noting that hydrogen can also be used apsst ¢edls &s a fuel for
combustion engines and gas turbines in a variety of transport as well as stationary applications (potential examples include
hydrogen internal combustion engine vehicles and hybrid electric vehicles; hydrogen engines and/ofduti®aggduty
transportation applications such as forklifts or maritime vessels; and hydrogen gas turbines for power generation)s These use
may eventually help support the development of a hydrogen distribution infrastructure even in market segmeefuslwhe

cells have not yet become established. At best, however, they are likely to represent only an interim step in the gradual
deployment of hydrogebased technology. Ultimately, in the transportation sector only fuebcedtsch can take advantage
ofhydrogends unique characteristics t o a-bdsddeecheologésdrest ant i al
likely to make hydrogen competitive and to provide the overall benefits that would compensate for its higher cost®f{per unit
energy cotent) relative to conventional fuel alternatives. The successful development and commercialization of fuel cell
technology is therefore another key prerequisite for establishing thedomgriability of hydrogen as a primary fuel for the

U.S. transport&n sector.
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Hydrogen Fails: Fuel Cell Limits[ c ont 0 d ]
4. Fuel cells are not more efficient than are the alternatives

RobertZubrin, aerospacengineeend Pr esi dent , Pioneer Astronautics, AThe H
Winter 207, http://www.thenewatlantis.com/publications/thydrogenhoax accesse8-7-14.

Furthermore, despite all their cost and hype, the fuel cell vehicles themselves offer no increase in efficiency retative to m
conventional systems. (| neperdentage of emergy i the fuel thaei$ spantomn actmatwotk me an
rather than wasted.) While the theoretical efficiency of a hydrogen/oxygen fuel cell approaches 85 percent, the amtgsl effici

of real PEMFC stacks using hydrogen and air near maximunuofygpere they must operate, because fuel cell capacity is so
expensive) is about 38 percent. If we then factor in an estimated efficiency for the power electronics of 92 percealt and a re
world motor efficiency of 85 percent, we obtain an estimate afita®® percent efficiency for a fuekll vehicle. Ordinary

internal combustion engine cars can already match this, with systems offering up to 38 percent efficiencies well in sight.
Conventional diesel engines operate today at about 42 percent effidliditityariable valve timing, they should be able to
attain 58 percent efficiency. Thatés nearly twice the eff

5. Fuels cells are heavy, decreases efficiency

Alice Friedemann fiThe HydryageSmvEomanwom Humanity or an Economic Bl ¢
2008, pp. 4851.

Fuel cells are heavy. According to Rosa Young, a physicist and vice president of advanced materials development at Energy
Conversion Devices in Troy, MichigatA metal hydride storage system that can hold 5 kg of hydrogen, including the alloy,
container, and heat exchangers, would weigh approximately 300 kg (661 Ibs), which woultdhéofuetefficiency of the

vehicle." (21)

6. Fuel cells are enormously pensive

KaraRowland j our né&leildt VethRuwdles Stalled by Pd208@pTAdAg, 0 WASHI NG
Fuel cells now in use are mostly limited to industrial applications such as forkliftsaralitioning systems. Every major car

company is gploring fueklcell technology, but most hydroggowered vehicles are still in testing or development. The

technology faces several large obstacles, beginning with cost. The labor involved in designing a fuel cell is expersgve becau

it requires the helpf highly educated scientists. Most fuel cells use platinum, which costs more than gold. ©ne 200

horsepower fuetell system costs about $75,000 to make, according to Plunkett Research of Houston. Then there's the
availability of fuel, likened to a "chickeand egg" predicament. That is, consumers won't buy hydipoesared cars if

hydrogen refueling stations aren't easily accessible, but energy companies won't build the infrastructure if the ntagtet isn't

7. Fuel cells are not practicad will take a big tech advance for them to be viable

Joseph JRomm Executive Director, Center for Energy and CIl i mat e
SCIENCE AND TECHNOLOGY v. 20 n. 3, 2@, pp. 7481.

Fuel cells are small, modular electrochemicalides;, similar to batteries, but which can be continuously fueled. For most

purposes, you can think of a fuel cell as a "black box" that takes in hydrogen and oxygen and puts out only water plus

electricity and heat. Theost promisinduel cell for transpdation uses is the proton exchange membrane (PEM), first

developed in the early 1960s by Genétigctric forthe Gemini space program. The price goal for transportaiercellsis to

come close to that of an internal combustion engine, roughly $30lgentt. Current PEM costs are about 100 tirgesater.

It has taken wind and solar power each about 20 years of major government anespai@tenvestments in R & D to see a

10-fold decline in prices, and they still each comprise well under 1 pes€&hS. electricity generation. A major technology
breakthrough is needed in transportation fuel cells before they will be practical.
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Hydrogen Fails: Leaks Turn

1. Hydrogen will leakd causes warming, ozone depletion, and kills soil microbes

CharlesW.Petit j ournal i st AYell ow Light for a &22&@m.5Buel , 0 U.S.
Last year Yuk Yung, an expert in planetary atmospheres at the California Institute of Technology, was amazed to hear the Bush
administration's vision of swapg the colossal system of refineries, pipelines, industrial furnaces, and vehicles devoted to

fossil fuels for a pollutioffree hydrogen economy. The goal: no more clinveéeming carbon dioxide, no more smog, only

benign water vapor wafting from tailgp and smokestacks. But boy, he thought to himself, that will take a lot of hydrogen.

With colleagues he soon calculated that it would take around 600 million tons of hydrogen yearly to generate the energy that
natural gas and oil now provide the world.dAviung is sure some of that hydrogen would leak. In a series of repurss

recently at last week's American Geophysical Union meeting in San Fraruesaad others are warning that hydrogen that

escapes could seriously harm the environment. Thefuadydrogen economy is clear. Energy Secretary Spencer Abraham

calls it a route to "a world where our pollution problems are solved and where our need for abundant and affordable energy is
secure." Surrounded by auto industry chiefs, he unveiledstafigjor component, a program called FreedomCAR, in early

2002 at a Detroit auto show. The overall plan even got a mention in President Bush's State of the Union address aarly this ye
-with at least $ 1.7 billion to be spent on research over the nexiefams. Critics call the program a distraction from more

immediate steps to clean the air, like boosting fuel economy. They also stress that no one knows how to liberate hgdrogen fro
water or fossil fuels cleanly and cheaply. But even critics didnitywouch about the hydrogen itself until last June, when

Yung and likeminded colleagues published an article in the journal Science listing potential consequences if much hydrogen
gets loose. If the tanks, pipelines, and other components of a hydrogemgdeaked 10 or 20 percent of the gas, as they feel

is plausible, the air's minuscule hydrogen content could rise as much as fourfold. While the free hydrogen wouldreérige toxic
would be too dilute to burn, Hindenbusgtyle, they say it could: Affeateather patterns by cooling the stratosphere, a dry

layer of the atmosphere 10 to 50 miles up. Worsen the ozone holes over the north and south poles. The cooling of the
stratosphere could intensify the vortexes of wind where ozone is trapped and brokerMdamn the climate. Methane, a

greenhouse gas, could increase as the hydrogen reacted with airborne chemicals that normally degrade methane. Change the
mix of bacteria and other microbes in the soil, with unknown effects on the environment.

2. Hydrogen leakage risks are huge, spurs warming and ozone depletion

Anil Ananthaswamy fiReal ity Bites for the Dream 0P 1% 03Hy6lr ogen Econ
IT WAS never going to be that easy. Cars and power plants running on hydrogen have bdexs tiha@nswer to all our
environmental problems, from global warming to pollution and smog. But a more problematic vision of hydrogen is now
emerging, in which spiralling leakage rates contribute to ozone depletion and even to global warming. 16 \aecadethese
downsides we had better start planning now. That's the warning from researchers modelling the effects of hydrogen in the
atmosphere, such as Tracy Tromp and John Eiler from the California Institute of Technology in Pasadena. In Jumgethey poi
out that leaked hydrogen could end up in the stratosphere. There it could react with hydroxyl (OH) radicals to form water
vapour, helping to form colder and longasting clouds over the poles. This, they argued, would provide a reaction site for
halogens such as chlorine to deplete stratospheric ozone, delaying the repair of the ozone layer (Science, vol 300, p 1740).
Now other scientists are warning of other potentially damaging effects. At the American Geophysical Union meeting in San
Francisco net month, Larry Horowitz of the National Oceanic and Atmospheric Administration and his colleagues will report
that leaked hydrogen could increase the concentration of greenhouse gases in the atmosphere. Again, the main problem is
destruction of OH radica] but this time in the troposphere .
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1.

Hydrogen Fails: Long Timeframe
ltisfartooearlydt he tech and infrastructure wondt be rea

JoseplRomm Cent er for Energy & Cli mat e d She HydtodewmEcenpomyia®@dnacpat er 5
to the Nationbés Energy Problems, 0 ENERGY AND AMERI CAN SOC
Brown, 2®7, pp. 103124, p. 104.

In the truly longterm, Americans will need to replace gasoline with a-parbon fuel. Yet all alternat fuel vehicle (AFV)

pathways require technology advances and strong government action to succeed. Hydrogen is the most challenging of all
alternative fuels, particularly because of the enormous effort needed to change our existing gasoline infrastructure

Unfortunately, we are many decades away from a time when hydrogen cars could beffectdst greenhouse gas mitigation

strategy. Thus, devoting significant public resources to expensive hydrogen infrastructure and vehicles based on existing
technologes is wildly premature.

There is no way that hydrogen will be cost effective before 2035

JosepfRomm Center for Energy & Cl i mat e d She Hydtogewo Ecenpmyfis@ Pangceéae r 5 :
to the Nationdés Ener gyMERICANDSIOEIETY:, THIRTEERENENRYGHS, el NBIK. Sbvacool & M.A.

Brown, 2®7, pp. 103124, p. 110.

Hydrogen cars face enormous challenges in overcoming each of the major historical barriers to AFV success. The central
challenge for any AFV seeking government supfpeyond R&D is that the deployment of the AFVs and the infrastructure to

support them must cost effectively address some energy or environmental problems facing the nation. Yet in the spfing issue o
Issues and Science and Technology, two hydrogen athsgdan Sperling and Joan Ogden of University of California at

Davis, wrote, fAHydrogen is neither -antmediandesr ag gotlution,or t he <ch
greenhouse gas, or oil reduct i 2004 artalgsis byfPactfisNomhwedstNptierrall i ng and
Laboratory concluded that even Ain the advanced technol og
transportation sector in a major waystraimcarboh diifletemissior 503 5. 0 (

actually delays the introduction of hydrogen cars because sources-chreom hydrogen such as renewable power can

achieve emissions reductions far more @dctively simply replacing planned or existing coal plansnated above, our

efforts to reduce GHG emissions in the vehicle sector must not come at the expense of our efforts to reduce GHG emissions in
the electric utility sector.

Even with government R&D, hydrogen woné6ét be ready

JosepfRomm Cert er f or Energy & Cli mat e Sob Uhe Hywmgen Ecan@ry s p Pamaceas : E |
to the Nationdés Energy Problems, 0 ENERGY AND AMERI CAN SOC
Brown, 2®7, pp. 103124, p. 112.

A variety of majortechnology breakthroughs and government incentives will be required for hydrogen vehicles to achieve
significant commercial success by the middle of this cent
transportation fuel cell technolmg remains important because of their potential to provide acagbon transportation fuel in

the second half of the century. But neither government policy nor business investment should be based on the assumption that
these technologies will have amificant impact in the neaor mediumt e r m. Bill Reinert, U.S. man
technol ogies group said in January 2005, aVolsnesdesaohfudlt i pl e
cell vehicles until 2030 or later (Trugg005).

U.S. already spends $1.2 billion on fuels cells research, development is slow

KaraRowland j our né&leildt VefhRuwdles Stalled by P&20@e8pTAdg, 0 WASHI NG
Politicians and scientists have been touting hydrogen daehef the future for years. But as the price of oil tops $100 a barrel

and more alternative energies find their way to market, consumers might be wondering: Where are the hydrogen fusl cells? "It'
a very difficult technology to bring to the real worldgid Taras Wankewycz, vice president of Horizon Fuel Cell

Technologies, a Singapore company that makes products powered by fuel cells. "The ability to run your car on something that
doesn't burn or something that doesn't pollute is still consideredutenst.” A fuel cell creates electricity by combining

hydrogen and oxygen in a chemical reaction. Water and heat are the only byproducts. The technology dates back to 1839, but
its first modern use was to supply power to command and lunar modules ¢heridgdllo space program. In 2003, President

Bush announced a fivgear, $1.2 billion Hydrogen Fuel Initiative to speed the development etélietehicles and

supporting infrastructure. The Energy Department program set targets for lowering the gdsbgéih and making fuel cells

last longer.
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Hydrogen Fails: Long Timeframe[ c ont 0 d]

5. Hydrogen tech wonotd tobdowtoeavd,giveftsoasourtdd fromebetter areas

ChuckSquatriglia j ournal i st , AiHydr ogenorCa4rOs YWoanrt3t120M&8¥leR EaD ,Di5f f er en
http://www.wired.com/cars/energy/news/2008/05/hydrogen?currentPagecessed-7-14.

President Bush, Gov. Arnold Schwarzenegger and the big automakers agree on this much: They lovegowengériuel

cell technology anits promise of a zeremission, petroleurfree future.Unfortunately, experts say it will be 40 years or more
before hydrogen has any meaningful impact on gasoline consumption or global warming, and we can't afford to wait that long.
In the meantime, fuelells are diverting resources from more immediate solutions. "As a climate strategy, it's not very good
said Dr. Joseph Romm, executive director of the Center for Energy and Climate Solutions and author of The Hype About
Hydrogen: Fact and Fiction in tiitace to Save the Climate. "We don't have the time. Climate experts and alterltive
researchers, including some hydrogen proponents, agrdeythragen is at best a lofigrm solution. In the short and medium

term, however, other technologies offar §reater benefit at far less cost: Cleaner internal combustion engines, hybrids and
plug-in hybrids.

6. Hydrogen has been 615 years away6 forever

RobertSchoenberger j our nal i st, AThe El ectri&«%00®p.6ls Promise, 0 PLAI N
Hydrogen To ato industry insiders, the promise that "hydrogenvered cars will be on sale in 15 years" has become a joke.
Hydrogen fuel cells have been 15 years away since the 1970s, and they still look to be at least 15 years off. Fuehtells gene
electricity bymixing oxygen and hydrogen, a chemical reaction that leads to a massive release of energy, leaving behind only
water.

7. Hydrogen is a long ways ot best case scenario says it will not do anything about oil consumption for
at least 25 ears

Joseph JRomm, Executive Director, Center for Energy and Cli mat e
SCIENCE AND TECHNOLOGY v. 20 n. 3, @, pp. 7481.

Yet for all the hype, a number of recent studies raise serious doubts about the prospects for bgdrdg&ebruary 2004, a

study by the National Academies' National Academy of Engineering and National Research Council concluded, "in the best
case scenario, the transition to a hydrogen economy would take many decades, and any reductions in aildncpdotsn

dioxide (CO2) emissions are likely to be minor during the next 25 years." Realistically, a major effort to introduce hydrogen
cars before 2030 would actually undermine efforts to reduce emissions-ofdpgang greenhouse gases such as C&2.

someone who helped oversee the Department of Energy's (DOE's) program for clean energy, including hydrogen, for much of
the 1990s-during which time hydrogen funding was increased by a factor-ef i€lieve that continued research into

hydrogen remaisimportant because of its potential to provide a polldtiea substitute for oih thesecond half of this

century. But if we fail to limit greenhouse gas emissions over the next decade, and especially if we fail to do so because we
have bought into #nhype about hydrogen's ng¢arm prospects, we will be making an unforgivable national blunder that may

lock in global warming for the United States of 1 degree Fahrenheit per decade by midcentury.
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Hydrogen Fails: Multiwarrant / General

1. Hydrogen isbad policy, cannot provide energy independence

RobertZubrin, aerospacengineeend Pr esi dent , Pioneer Astronautics, AThe H
Winter 2®7, http://www.thenewatlantis.com/publications/thgdrogenrhoax accesse8-7-14.
Unfortunately, itds all pure bunk. To get serious about ene

promise of the hydrogen agehe idea of hydrogen as the fuel of the future dates back to Jules Verne, and by the 1930s was a
staple & science fiction. With the advent of nuclear energy after World War 11, technologists expected that atomic power
woul d provide el ectdad dlectricityyhat Gould e usedte produce pore ydrdgenratdow cost, which

could then be usedsa fuel. By the 1970s, however, it was apparent that nuclear energy, while potentially competitive with
conventional power, did not usher in a new golden age of cheap electricity. Still, researchers devoted to the idea of the
Ahydr ogen e c oongcantywith irccredset! public eodcern about carbon dioxide emissions in the 1990s and about
Americabs dependence o nrhydrogenerowg seizedia hew agpartenity tddnlalde their pitch.e pr o
Incredibly, the Bush administration swallowedhook, line, and sinker. As a result, over the past six years, billions of dollars
have been dished out to national labs, auto companiegdliéirms, and other beneficiaries of government largesse on

hydrogen show projects that have no practicaliegjion. The problem with this expenditure is not simply the waste; the
government throws away vaster sums on any number of other useless programs all the time. Rather, the real issue is that the
myth of the hydrogen econemy otaad nrmadKead et e adimirreisst rt ehtei
blackmail. In consequence, despite the obvious relationship between oil dependence and the war with Islamist terrorism, no
competent policy for achieving energy security has been put forte #re to achieve any progress on this most critical issue,

the myth of the hydrogen economy needs to be debunked. It is bad science, bad economics, and bad public policy.

2. We already spend more than we should on hydrogen developméntlistorts the market

JosepfRomm Center for Energy & Cl i mat e d She Hydtogewo Ecenpmyfis@ Rangceéae r 5 :
to the Nationdés Energy Problems, 0 ENERGY AND AMERI CAN SOC
Brown, 2®7, pp. 103124, p. 121.

Take a longerm, conservative perspective on hydrogen. While hydrogen might ultimately prove to be a viable and
environmentally desirable alternative fuel p@685, it is currently getting federal funding and policy attention that is vastly
disproportiomte to both its probability of success and its likely environmental benefits. This in turn has helped encourage a
comparably disproportionate focus on hydrogen by state governments and private sector investors. Hydrogen should be viewed
as a longerm, hidn-risk R&D effort, requiring at least three major scientific breakthroughs (fuel cell membranes, storage, and
renewable hydrogen generation) before it is practical or desirable. It is worth continuing hydrogen R&D, but at least twenty
years premature to lievesting substantial funds in deploying vehicles or infrastructure. The only pilots that are justified are

those that feed back directly into the R&D process. Also, hydrogen cars cannot beféectise way to reduce greenhouse

gas emissions until trgovernment has sharply shifted our current energy policy and maddr&€&©@ower the primary source

of U.S. electricity.
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Hydrogen Fails: Path Dependence

1. Hydrogen commitment backfire® trades off with research into better, greener energgources

David Morris, Vice-President, Institute for Local Séfe | i ance, 0 AABINBRNET, 2
http://www.alternet.org/story/15239/a_hydrogen_economw ibad_idea?paging=adftcesse8-7-14.

As the President's 2004 budget demonstrates, any new money for hydrogen will be taken largely from budgets for energy
efficiency and renewable energy. From a federal point of view, then, the more aggressivelyugdpdirsgen, the less
aggressively we pursue more beneficial technologies. To be successful, a hydrogen initiative will require the expenditure of
hundreds of billions of dollars to build an entirely new energy infrastructure (pipelines, fueling seattonsobile engines).

Much of this will come from public money. Little of this expenditure will directly benefit renewables. Indeed, it ishikely t
renewable energy will have about the same share of the hydrogen market in 2040 as it now has ofafattoanspd

electricity markets.

2. Locking in hydrogen creates path dependence, risks wasting money on inferior technology

GarryBoulard iThe Great Hydrogen Hope, 0 STATEOUMHGIRZSLATURES MAG.
Although few people today will dend the wisdom of basing an economy entirely upon the use of fossil fuels, many experts

think that the states should be cautious before embracing hydrogen as the single and only solution to the nation's pressing
energy needs. "If you pick just one newttealogy in advance and say 'it's going to be the hydrogen car' or something like that,

you may end up surprised if later we see that hybrids make more sense and are more cost effective," warns MacLeod. "I think
the states should do all they can to provielearch and development dollars for these emerging technologies," says MacLeod.

"But it would be a major mistake, in my opinion, to get behind only one approach.”

3. Hydrogen detracts attention from more effective renewables

GarryBoulard A The dGroegaetn Hyope, 0 STATE LEGI SLATOWRR3I2+MAGAZI NE v.
In fact, not all experts are even in agreement that the hydrogen eceespegially with its promise of a cleaner environment

-can really work. Richard Muller, professor of physics atnerersity of California at Berkeley, counts himself among the
skeptics who doubt that hydrogen really is, as its supporters claim, the "clean fuel" of the future. "The primary dotieside to
hydrogen economy is the possibility that its value will bermeactly perceived," Muller says, "and therefore competing
technologies such as renewable energy technologies will not get sufficient attdvidokMacLeod agrees: "Obviously no

state should take only one approach to these challenges," he says. timstesd opportunity for the states, as | see it, is to be

a part of the early developmental stages where you have a new or nascent technology and are trying to see where it works
best.” "I think the states that explore and embrace all of the new teghesolall be those that will ultimately find themselves

on the cutting edge of a new era."

4. Hydrogen investments are abadidear i sk O6strandingd a huge quantity

Joseph JRomm Executive Director, Center for Energyand Gime Sol uti ons, AThe Hype About
SCIENCE AND TECHNOLOGY v. 20 n. 3, 2@, pp. 7481.

Stranded investment is one of the greatest risks faced byereahydrogen production technologi€®sr instance, if during

the next two decades weilta hydrogen infrastructure around small CH4 reformers in local fueling stations and then decided
that U.S. greenhouse gas emissions must be dramatically reduced, we would have to replace that infrastructure almost entirely
John Heywood, directaf theSloan Automotive Lab at the Massachusetts Institute of Technology, argues, "If the hydrogen

does not come from renewable sources, then it is simply not worth doing, environmentally or economically.” A major
technology breakthrough will be needed to deliesv-cost zerecarbon hydrogen.
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Hydrogen Fails: Public Opposition / Safety

1. Hydrogen is inferior-safety concerns

RonMinsk, Seni or Vice President, Securing Americads Energy Fu
Sabrina Howell, Senio Pol i cy Analyst, SAFE, APlugging Cars into the
ENERGY LAW JOURNAL v. 30, 209, p. 374.

Third, the use of hydrogen raises several safety issues. Hydrogen is highly flammable and easily ignitable. Adso, becau
hydrogen molecules are so small, they leak easily. Moreover, the gas is clear and burns invisibly, making it diffi¢Lit to te

has leaked or is on fire. One approach to enhance safety issues would be to add an odorant, as we currentigldgasosoatu

that leaks in homes may be detected. The addition of an odorant, however, would likely be incompatible with use ih a fuel cel
Finally, to the extent that hydrogen is stored and transported at high pressures in order to make transpottefilectvenst

increases the risk of tank or pipeline failure, which again raises the risk of fire.

2. Public opposition blocks hydrogen deployment

KaraRowland j our ne&Cleildt VethFRwdles Stalled by Pd20@@plAdg, 0 WASHI NG
There are public relations hurdles, too. Companies will have to persuade consumers-tiedit Wehicles are safe, since

hydrogen is known to be a flammable gas. "I think there's still a fear and lots of misconceptions about hydrogen," said Tom
Fuller, a pofessor at the Georgia Institute of Technology in Atlanta and director of the school's Center for Innovative Fuel Cell
and Battery Technologies. "It's not nearly as dangerous as people think when you compare it to a tank of gasoline or a large
lithium batery. ... It's going to disperse into the atmosphere and probably not cause a major problem"

3. Public fear limits growth of hydrogen economy

Keith Guy, Professor & Institution of Chemical Engineer s, i Wh o
ENGINEERNG INTERNATIONAL v. 15 n. 10, 18 07, pp. 3739.

Unfortunately, while moves towards an increased use of hydrogen are starting to gather speed, as things stand thbeyrowth of t
hydrogen economy is restricted by a number of constraints at a political, comdntechnical and social level. Safety

concerns are still widespread with the spectre of the Hindenburg accident in the minds of those that can remember. The public
perception of the dangers around the transportation and distriladiigrlrogemeed tdbe addressed if they are to see

widespread use in the future.

4. Hydrogen has major safety problem8 flammaubility, low ignition energy, brittling of metals

JosephJRomm Executive Director, Center for Enegregny 0anldS SQJESmaltN
SCIENCE AND TECHNOLOGY v. 20 n. 3, 2d, pp. 7481.

Yet hydrogen has its own major safety issues. It is highly flammable, with an ignition energy that is 20 times smdilar than t
of natural gas or gasoline. It can be ignited by cell ppamdoy electrical storms located miles away. Hence, leaks pose a
significant fire hazard, particularly because they are hard to detect. Hydrogen is odorless, and the addition of commt®on odora
such as sulfur is impractical, in part because they poisgrcélls. Hydrogen burns nearly invisibly, and people have

unwittingly stepped into hydrogen flames. Hydrogen can cause many metals, including the carbon steel witefjaased
pipelines, to become brittle. In addition, any hjglessure storage tank pests a risk of rupture. For these reasons, hydrogen

is subject to strict and cumbersome codes and standards, espeoailysedn an enclosed space where a leak might create a
growing gas bubble. Some 22 percent or more of hydrogen accidents areljausddtected hydrogen leaks. These leaks

occur "despite the speci@hining, standardperating procedures, protective clothing, electriaime gadetectors provided

to the limited number of hydrogen workers," points out Russell Moy, former groderléa energy storage programs at Ford,

in the November 2003 Energy Law Journal. Moy concludes that "with this track record, it is difficult to imagine how hydrogen
risks can be managed acceptably by the general public wherseattiedeployment of thefssly precautions would be costly

and public compliance impossible to ensure." Thus, major innovations in safebe wéfuirecbefore a hydrogen economy is
practical.
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Hydrogen Fails: Public Opposition/ Safet cont 6 d]

5. The cars themselves are technogically infeasible, potentially dangerous

RobertZubrin, aerospacengineeend Pr esi dent , Pioneer Astronautics, AThe H
Winter 2M7, http://www.thenewatlantis.com/publications/thgdrogenrhoax accesse8-7-14.
TheQuea i n Lewis Carroll 6s Through the Looking Glass says t

Such an attitude is necessary to discuss the hydrogen economy, since no part of it is possible. Putting aside the intractable
issues of fudamental physics, hydrogen production costs, and distribution show stoppers, let us proceed to discuss the
problems associated with the hydrogen cars themselves. In order for hydrogen to be used as fuel in a car, it hasito be stored
the car. As at thetation, this could be done either in the form of cryogenic liquid hydrogen or as highly compressed gas. In
either case, we come up against serious problems caused by the low density of hydrogen. For example, if liquid hydrogen is th
form employed, then sting 20 kilograms onboard (equivalent in energy content to 20 gallons of gasoline) would require an
insulated cryogenic fuel tank with a volume of some 280 liters (70 gallons). This cryogenic hydrogen would always be boiling
away, which would create corros for those who have to leave their cars parked for any length of time, and which would also
turn the atmospheres in underground or otherwise enclosed parking garages into expleaivenfulres. Public parking

garages containing such cars coulceRpected to explode regularly, since hydrogen is flammable over concentrations in air
ranging from 4 to 75 percent, and the minimum energy required for its ignition is abetwerith that required for gasoline

or natural gas. Compressed hydrogemiss as unworkable as liquid hydrogen. If 5,000 psi compressed hydrogen were
employed, the tank would need to be 650 liters (162 gallons), or eight times the size of a gasoline tank containingggqual ene
Because it would have to hold high pressure,thisge t ank coul d not be shaped in an i
empty space in some convenient way. Instead it would have to be a simple shape like a sphere or a domed cylinder, which
would make its spatial demands much more difficult to acoodate, and significantly reduce the usable vehicle space within

a car of a given size. If made of (usually) ckasffe steel, such a hydrogen tank would weigh 1,300 kilograms (2,860

poundsy about as much as an entire small car! Lugging this extra weigima would drastically increase the fuel

consumption of the vehicle, perhaps doubling it. If, instead of steel, a lightweight carbon fiber overwrapped tank were
employed to avoid this penalty, the car would become a deadly explosive firebomb in thef eversish. While hydrogen gas

can be used as a fuel in internal combustion engines, there is no advantage in doing so. In fact, hydrogen redueggthe effici
of such engines by 20 percent compared to what they can achieve using gasoline. For thiseadgall discussion of

hydrogen vehicles has centered on power systems driven by fuel cells.
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Hydrogen Fails: Tech Barriers

1. Hydrogen failsd four reasons, no one wants to research them anymore

HankGreenstaff,i Our Hydr ogen Fut uiEEK 116550% the Past, 0 ECOG
http://www.ecogeek.org/component/content/article/2 &&tesse8d-7-14.

It's starting to seem a lot like all of those wonderful images of the future hydrogen economy were foolish fantasy. A foolish
fantasy that Honda, GM and the U.S. goveentrsank billions of dollars into. The Obama Administration just cut funding for
hydrogen car projects, preferring to focus on more-texan energy saving measures. This was one of Bush's only-geten
programs, a $1.2 B project to fund hydrogen chmsiructure and technology. And it didn't get us measurably closer to a
viable hydrogen vehicle. Let's break this down a bit, because while it might look like bad news, it might also justde an id
who's time has come. What are the big problems withdg@h? There's currently no cheap way produce the fuel. There's no
good, cheap way to transport it. Gas stations would have to be completely overhauled with new expensive infrastructure
Hydrogenpowered cars remain an order of magnitude more expensivgéisaline cars I've actually stopped encountering
hydrogen car enthusiasts. The new excitement is all around various kinds of electric vehicles, and with good reason. They're
already cheaper than hydrogen cars, there is more infrastructure in placattandtechnology is advancing more rapidly

than fuel cell technology. I've repeatedly asked executives at major car companies if they're disappointed in their hydrogen
vehicle programs, but of course they say no. Their actions, on the other handfesapttlif Permanent R&D shifts are going

on from hydrogen and fuel cells to advanced battery research.

2. Hydrogen is not feasible as a petroleum alternativ@ multiple reasons

JohnHeywoodet al., Professor, Mechanical Engineering, MIT, AN ACTION PLAN FO&RRS, 13 09, p. 18.

Hydrogen has also been proposed as a low carbon substitute for pefpaleednfuels in vehicles. At present, hydrogen has

many limitations that make it an unlikely near term solution. First, hydrogen is a gas and carries wititdrtheriience of

transporting, storing, and using a gaseous fuel. Second, it is an energy carrier and must be produced from primamgsfuel sourc
the least expensive of which are fossil sources. Third, although fuel cells are desirable for their higitieHidihey are also

at present far too expensive. The other alternative, burning hydrogen in an internal combustion engine, is less effibient. Fo

an infrastructure that delivers hydrogen or its precursors does not exist and would need to beetbristowr view, these

Il imitations place hydrogen in a category apart from the o
transportation fuel in the longer term should not be ignored.

3. Hydrogen will wreck the pipelinesd corrodes meals

RobertZubrin, aerospacengineeand Pr esi dent , Pioneer Astronautics, AThe H
Winter 207, http://www.thenewatlantis.com/publications/thgdrogenhoax accesse8-7-14.

In principle, a system of pipelines couldeatbrmous cost, be built for transporting gaseous hydrogen. Yet because hydrogen is
so diffuse, with less than osibkird the energy content per unit volume as natural gas, these pipes would have to be very big,
and large amounts of energy would be requicexhove the gas along the line. Another problem with this scheme is that the
small hydrogen molecules are brilliant escape artists. Hydrogen can not only penetrate readily through the most minutely
flawed seal, it can actually diffuse right through soteksitself. The vast surface area offered by a system of hydrogen
pipelines would thus afford ample opportunity for much of the hydrogen to leak away during transport. As hydrogen diffuses
into metals, it also embrittles them, causing deterioration @fipigs, valves, fittings, and storage tanks used throughout the
entire distribution system. These would all have to be constantly monitored and regularly inspected, tested, and replaced.
Otherwise the distribution system would become a continuous soutatestrophes.

4. Are not enough hydrogen fueling stations, are very expensive to build

Joshua PFershee Assi stant Professor, Law, University of North Da
to Adopting NextGeneration Transportatin  Fuel Sources, 0 CUMBERLANR®DMO A XYW REVI EW
Nevertheless, simply generating hydrogen is not the only hurdle. There must also be a way to get the fuel. This would most
likely be at a commercial service station, like a traditional gg®Bs, that sells hydrogen. The service station option is

conceivable, but it is also an expensive infrastructure upgrade due to the current limited hydrogen infrastructuree There a

only sixty-two hydrogerfueling stations in the United States, andeninore in Canada. One major reason for the slow rollout

is the expensive nature of these commercial projects. For example, Shell recently opened a hydrogen filling station near
Washington, D.C., which was built at a cost of $ 2 million. This isspe@ally expensive project when there are so few

potential customers currently on the road.
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5. Hydrogen is inferiord infrastructure demands

RonMinsk, Seni or Vice President, SecSamP.®qg, Ditecie of Palicy, SAFEBnder gy Fu
Sabrina Howell, Senior Policy Analyst, SAFE, APl ugging Ca
ENERGY LAW JOURNAL v. 30, 209, p. 374.

Second, reliance on hydrogen would require the construofian entirely new infrastructure to distribute it to consumers.

Hydrogen can be produced on board a vehicle from gasoline, but doing so would not resolve our dependence on oil. It could be
produced at refueling stations from natural gas, but that agjais questions regarding the availability of sufficient supplies

of natural gas. It could be produced in central plants, but that would require development of a trucking network te distribut

to refueling stations, an expensive endeavor atdscgievolumes. Building pipelines would be difficult because hydrogen can

make pipeline materials brittle and prone to failure.

6. Hydrogen vehicles are very energy inefficient

JoseptRomm Center for Energy & Cli mat e 0 $he HydtogemEcenomyfis@ RPamgceae r 5 :
to the Nationdés Energy Problems, 0 ENERGY AND AMERI CAN SOC
Brown, 2®7, pp. 103124, p. 112113.

Moreover, because of the energy consumed in generating hydrogen (from natunaklgetricity, for instance) and
compressing hydrog+¢omwhfeed 0stemrea geg, utslkee off weal Ihydr ogen | CE ve
of a gasoline ICE (Romm, 2004#).2002 analysis of ten different alternative fuel vehicles tbtlmat ICEs running on

hydrogen from natural gas had the lowest overall efficiency on-aylifle (wellto-wheel) basis (Kreith et al., 2002). Running

an ICE car on hydrogen from natural gas would probably not save any greenhouse gas emissions campanathgia

gasoline ICE car and would increase emissions compared to a hybrid gaéedime car (Romm, 2004a). Running an ICE car

on hydrogen made from renewable electricity is one of the most wasteful uses of that renewable electricity conceivable,
especially compared to using that renewable electricity to run aplugorid (see below) (Romm, 2004a). If mitigating global
warming is the goal, hydrogen ICE cars are not a viable strategy for the foreseeable future.

7. We may never see a viable hydgen-powered auto

JoseplRomm Cent er for Energy & Cli mat e d She HydtodewEcenpmyfis@ Ramgceéae r 5 :
to the Nationés Energy Problems, 0 ENERGY AND AMERI CAN SOC
Brown, 2®7, pp. 1(38-124, p. 113.

When | was at the U.S. Department of Energy, the only reason we were interested in hiydrégelrthat is expensive,

difficult to store in small volumes, and very inefficient to makeas the possibility that it could be converted wignywhigh

efficiency in fuel cells and because of the challenging technical hurdles that made it difficult for the private sesttfy to ju

investing without government cesharing. That very high efficiency was needed to compensate for the addedecststrabe

problems, and the inefficiency in hydrogen generation. As for hydrogen fuel cell vehicles, they still face major challenges t
overcome each and every one of the barriers discussed in the previous section. It is possible we may never ege a durabl
affordable fuel cell vehicle with an efficiency, range, and annual fuel bill that matches even the best current hylaid vehicl
(Brooks, 2004). Of all AFVs and alternative fuels, fuel cell vehicles running on hydrogen are probably the least likely to be
costeffective solution to global warming, which is why the other pathways deserve at least equal policy attention and funding.

8. Storage problems block the technology National Research Council report

JoseptRomm Center for Energy & Climate Solutions A Chapt er 5 : 0 Eae ldydrgggn Beonamy Is & Banacea
to the Nationdés Energy Problems, o ENERGY AND AMERI CAN SOC
Brown, 2®7, pp. 103124, p. 111.

A prestigiousNational Research Council panel con@dda major report in February 2004 with a variety of important technical

conclusions (NRC, 2004). For i nst anc e, presshretankssandectyogenigi d, AT
liguid storage. They have little promise of letegm practiality for lightd ut y vehi cl es. 6 A March 200
American Physical Society concluded that fia new materi al

analysis in the May 2004 i s selleas,dnfconBastitehylrids], drecexpéctee oniabopat the st a
same schedule as NASAO6s manned trip to Mars and have abou
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9. Hydrogen is infeasiblé massive transition issues

JosepRomm Center for Energy & Cl i mat e d She Hydtogewo Ecenpmyifis@ Rangceéae r 5 :
to the Nationbés Energy Problems, 0 ENERGY AND AMERI CAN SOC
Brown, 2®7, pp. 103124, p. 111.

There isa tendency in analyses of a future hydrogen economy to assume the ehdrstsseproduction of lowgost fuel cells,

pipeline delivery, and so on. Yet while transportation fuel cells would undoubtedly be far cheaper if they could be ptoduced
guantities of one million units per year, the unanswered question is who will provide the billions of dollars in subsidies during

the many years when vehicle sales would be far lower and vehicle costs far higher. Additionally, while pipelines aredhe desi
endgme, and Athe costs of a mature hydrogen pipeline syster
Counci | panel not ed, ithe transition is difficult to imag
problem where th&ansition issues are as much of the crux as the technological ones. It therefore follows that AFV analysis
should be conservative in nature, stating clearly what is technologically and commercially possible today, and, wheg discussi

the future, be eqlig clear that projections are speculative and will require both technology breakthroughs and major

government intervention in the marketplace. Analysis should treat the likely competition fairly: If major advances in cost
reduction and performance are jeied for hydrogen technologies, similar advances should be projected for hybrids, batteries,
biofuels, and the like. After all, AFVs must compete against the most efficient gapolire vehicles for market share.

10. We cannot rely on hydrogen cars taddress warmingd are not a panacea

JoseptRomm Center for Energy & Cli mat e 0 $She HydtogemEcenomyfis@ RPamgceae r 5 :
to the Nationbés Energy Problems, 0 ENERGY AND AMERI CAN SOC
Brown, 2®7, pp. 103124, p. 121.

Some have argued that hydrogen fuel cell cars will allow us to avoid the difficult choices inherent in government mandates
(Lovins and Cramer, 2004). Unfortunately, hydrogen is no alternative to government regulaticet; fiodeydrogen and fuel

cell vehicles to become commercially successful, the federal government will have to intervene in the vehicle marketplace (an
fuel marketplace and infrastructure marketplace) far more than it has ever done in the past. A& Nai@08l Academy

report on hydrogen noted, in no prior case has the government attempted to promote the replacement of an entire, mature,
networked energy infrastructure before market forces did the job. The magnitude of change required exceedsnhgrgiwid

that of previous transitions in which the government has intervened. (NRC, 2004) Thus the notion that the hydrogen economy
is a panacea to the nationds energy problems is nothing m
avoid catastrophic global warming, hydrogen fuel cell cars never even make it to the finish line.
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1. The Department of Energy will continue to expand its support of offshore wind energy development

GregMatzat, Seni or Advisor, Offshore Wind Technologies, U.S. D
Energy, 06 DNV EXPRUM n. 1, 20
www.dnv.com/resources/publications/dnv_forum/2013/forum_01_2013/gearing_up_for_offshore_wind_eneigyessed

5-7-14.

Besides funding these demonstration projects, are there any other plans to stimdateoff e wi nd ener gy ? #ATHh
of Energy will continue to make investments in offshore wind beyond the demonstration projects. This work includes

additional ofshore resource measurements and assessments,-torhingine wake studies, wind farm control optimization,

and improvements to offshore design tools including real world validation to enable the design and evaluation of tethnologica
improvements. The partment is also developing fixedttom and floating reference turbine and wind farm models to enable

the assessment of technology and operations and maintenance improvements with respect to the cost of energy and other
economic impacts. We are alwaysking for input from industry and other stakeholders as to where further investments could

be considered. o

2. New R&D funding locks in U.S. leadership in the field now

ENERGY MATTERS #AU. S. Off shore Wil%dl, Power a Winner, o 9
www.energymatters.com.au/index.php?main_page=news_article&article_id=dctEEsed-45-14.

The USA plans to cement its position as one of the world leaders in the field of windgeveeation with a $43 million fund

aimed at speeding development of offshore wind energy systems. Announcing the fund, U.S Energy Secretary Steven Chu said
tapping offshore wind power would provide America with a "vast clean, domestic, renewable réswilicad to meeting the

nat i o ngéowingeeneryy demands. 41 projects across 20 states will receive cash through the Office of Energy Efficiency
and Renewable Energy (EERE) to advance wind turbine design through innovation and new technologg and mak
improvements to critical areas of wind energy investment, such as infrastructure planning and supply chain development.
According to a statement from the EERE, it wild.l be Americ
improved whd energy systems. "The awards announced today will help the United States to compete in the global wind energy
manufacturing sector, promote economic development and job creation, and support the development of an emerging industry
that will provide clearelectricity to American families."” Over half26.4 million- of the funding will be concentrated on

three technical approaches to advancing offshore wind technology; including innovations in wind plant design to maximise
energy capture, improved resdaand development of wind turbine rotors and other components, and better wind farm

modelling and cost assessment systems. The remainder will focus on the removing key market barriers to sustainable offshore
wind power in the USA, such as expediting pesriitr wind farms, developing strategies for national manufacturing to support
offshore wind deployment, and boosting investment by fostering transparency in the d@eikiog process. "Through these

awards, the Department of Energy is developing thiearitechnology and knowledge base necessary to responsibly develop

this resource, enhance our energy security, and create new clean energy jobs," Secretary Chu said.

3. The U.S. is already streamlining wind permitting

UPI, AU.S. Str eaml iBEwneesd §BF IfiosnwhBoupieomiBusmess_News/Energy
Resources/2011/05/16/U$reamlinesoffshorewind-energy/UP120461305551559Accessed-26-14.

The U.S. Energy Department announced it was teaming with federal regulators to make it easier toridgtalinsion the

outer continental shelf. U.S. Interior Secretary Ken Salazar and Bureau of Ocean Energy Management, Regulation and
Enforcement Director Michael Bromwich announced regulators were making it easier to get a lease to develop commercial
renewale energy projects off the U.S. coast. "This streamlined approach could cut up to a year off the leasing process for some
commercial wind energy projects in the Atlantic," Salazar said in a statement. "It would increase regulatory efficienty witho
affecing our ability to rigorously review, analyze and monitor projects to assure they are carried out in a safe and
environmentally responsible manner." Under the plan, the BOEMRE would eliminate the need for a company to go through a
second process for a leasven it's the only company expressing interest. The Interior Department said that could save up to a
year in the leasing process. The BOEMRE in April approved the construction oftarbB@ wind farm off Nantucket Island

on the eastern seaboard, thistfoffshore wind farm in the United States approved by federal regulators.
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4. Federal push is working offshore wind is expanding

PeterGaluszka A Smooth Sailing fo®d4013f shore Wind?0 SLATE, 3
www.slate.com/articles/health_and_science/alternative_energy/2013/03/east_coast_wind_farms_deepwater_wind_and_cape_w
ind_are_close_to_construction.htratcessed-45-14.

Now, however, the fledgling wind industry is showing signs of life, including the possibktruction starts for two projects

and the firstever federal competitive bidding of locations for new wind farms off of New England and Virginia set for later

this year. President Barack Obama specifically gave offshore wind a boost in his Statgrobthaddress on Feb. 12. By

some estimates, East Coast wind could eventually generate 127 gigawatts @ poaegh to meet half of the energy needs

of coastal states. A second firm, Cape Wind, likewise plans to get construction started by later dnighyesly 2014. It is

the countryds first firm to pr ognegaweattprojectanrNgneucket Sdursdhitdhase wi nd
received its final regulatory approvals and is ready to seektages | e f i nanci ng rtermsays CapesWinde ar 6 s
spokesman Mark Rodgers. It could be a4o0g53 whet her Deepwater or Cape Wind, oper
Inc., becomes the first to start building. Also later this year, the federal government is to start its firstivertgaetésales of

some 164,750 acres 9.2 miles off the Rhode Island and Massachusetts coasts and 112,800 acres about 23.5 miles off the
Virginia coast. (The Deepwater and Cape Wind projects did not involve bidding.) The two federal tracts to be afttioned

could eventually host enough turbines to generate 4,000 megawatts of power or enough to supply 1.4 million homes.

5. Federal action to promote offshore wind is significant now

CatherineBowesand Justin Allegro, THE TURNING POINT FOR ATLANTIC OFFSHEBRVIND ENERGY: TIME FOR

ACTI ON TO CREATE JOBS, REDUCE POLLUTI ON, PROTECT WILDLI FE
FUTURE, National Wildlife Federation, 2@, p. 1-2.

The Federal government is leading an ambitious initiative to deliver offshore wind enéngyAtiantic Ocean, with leases
expected this year: A Task For 8&Mana Massachosdtis, RiodeyslandnNew 0 At | a
York, New Jersey, Maryland, Delaware, Virginia, North Carolina, and South Cadolirnta ensure coordinain among state,
federal, tribal, and I ocal officials throughout the offsh
federal waters with high wind speeds and low potential conflicts have been designated for wind energy devdfapfeent o

states. Environmental reviews that have been completed for these areas have found that no significant impactéraitl result
grantingleases to developers to collect data needed for their project designs. Industry competition is intenseaniftaas

11 companies |ined up to bid for | eases in some states th
applications for a utilityscale project in New York, a floating turbine demonstration project in Maine, and an undersea
transmission line from Virginia to New York.

6. The DoE is already pushing offshore wind

SteveGorehamm Executi ve Director, Climate Science Coalition of
Energy Al ternati ve, 00 WASHip/So&mubiNes. wdshHihBt&times.com/neighborhood/climatism
watchingclimate-science/2013/jun/7/offshomind-enormouslyexpensiveenergyalternat/ accessed-45-14.

The US Department of the Interior announced the first offshore wind energy lease saléhémrfienth. Interior plans a July

auction of 164,750 acres off the southern coasts of Rhode Island and Massachusetts for commercial wind farms. But why are
federal and state governments promoting expensive offshore wind energy? The auction is aicantmuab f t he @A Smar t
Starto program for expediting offshore wind begun by form
Ken Salazar in 2011. Sally Jewell, the new Secretary of the Interior, has embraced the progranfi Jtdtings i s hi st or
making as we mar k yet anot he-ofthmabpve energyistiategy.tTadayave aremmotinge Pr e s
closer to tapping into the enormous potential offered by offshore wind to create jobs, increase our stigtaindtstrengthen

our nationbés competitiveness in this new energy frontier.

7. The Obama administration is already pushing offshore wind production
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1. The federal government is already streamlining the panitting process

Davelevitan, A wil |l Of fshore Wind Finally Take Of fo28h13U. S. East
http://e360.yale.edu/feature/will_offshore_wind_finally_take_off_on_us_east_coast/2688¢sed-45-14.

Meanwhile, the Obama admitriation and the U.S. Department of the Interior have been aggressively moving to streamline
permitting processes for offshore wind farms, and this summer completed the first two auctions for large offshore parcels for
wind development off the East Coashdle Islanebased Deepwater Wirdl owned in part by investment firm D.E. Shaw

and by First Wind, a Bostebased developé&r won the firstever offshore wind auction held by a division of the Interior
Department known as the Bureau of Ocean Energy Manag€B@&M). With its winning $3.8 million bid, Deepwater Wind

now holds the wind power rights to 165,000 acres off the coasts of Rhode Island and Massachusetts.

2. The federal government is already promoting offshore wind developmeadtincentives, regulatory
streamlining

ToddJGriset attorney, fAHarnessing the Oceanb6s Power: Opportuni
COASTAL LAW JOURNAL v. 16, 201, p. 417418.

The U.S. federal government has expressed a commitment to developing our eceaveble energy resources in a

responsible and cosfffective manner. The retooling of MMS as BOEMRE has been coupled with increased federal support for
renewable ocean energy developméntNovember 2010, Secretary Salazar announced a "'Smart fronattieV8td energy

initiative for the Atlantic Outer Continental Shelf to facilitate siting, leasing and construction of new projects." d{diuart
initiative, BOEMRE proposed regulatory reforms to simplify the leasing process for offshore wind iosgwetere there is

only one qualified and interested developender preexisting regulations, two separate processes applied to noncompetitive
leases: one set of regulations applied to unsolicited requests for noncompetitive leases, while a sefjasgelatons

applied to the acquisition of noncompetitive leases in response to a Request for Interest (RFI) or a Call for Infodmation an
Nomination (Call). In the event of an unsolicited request for a noncompetitive lease, the current regulkiierisrahe

awarding of a noncompetitive lease if "BOEMRE determines that there is no competitive interest after publishing a single
notice of a request for interest relating to the unsolicited request for a noncompetitive lease." On the other hesuhrikia

to an RFI or Call, a developer "submits an area of leasing interest to BOEMRE for which no other nominations are submitted,
BOEMRE may [only] offer a lease through a noncompetitive process" after publishing "a second RFI notice to confirm the
absace of competition before proceeding with the noncompetitive process." BOEMRE proposed to streamline those two
processes into a simpler regulatory proc&ge. "Smart from the Start” initiative also includes streamlined environmental
assessments for psereened designated wind energy areBOEMRE notes that this revision, which became effective in early
2011, could shorten the leasing process by "up1@ éhonths." BOEMRE is now in the process of offering its first

commercial offshore wind site leaseN&G Bluewater Wind Delaware, LLC for its proposed project eleven nautical miles
offshore of Dewey Beach, Delaware.

3. Permitting is being streamlined and many states are pushing offshore wind

WalterMusial, National Renewable Energy Laboratory and Berlam, Energetis, LARGECALE OFFSHORE WIND
POWER IN THE UNITED STATES: ASSESSMENT OF OPPORTUNITIES AND BARRIERS, NRE{308240745, @

10, p. 23.

Untested regulatory and permitting requirements in federal waters (outside theattieaimile state boudary) have posed
major hurdles to development, but recent progress is clarifying these prosdssiesotably, after 9 years in the permitting
process, the Cape Wind project off of Massachusetts was offered the first commercial lease by the Depéamtarentiof

April 2010. The U.S. Department of the Interior bears responsibility for reducing the uncertainties and potential asks to th
marine environment and making the federal permitting process more predictable under the Bureau of Ocean Energy
Managenent (In June 2010, the Minerals and Management Service [MMS] was reorganized and renamed Bureau of Ocean
Energy Management, Regulation and Enforcement [BOEBA&)ne states have been proactive in promoting offshore wind
demonstration projects in their owraters close to shore, which may provide a more efficient regulatory path to meet their
renewable energy obligations, while jusstarting a new locally grown industry.
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1. Japan has already deployed floating turbines

PeteDanko, fiJapanbds Floating Wind Tur bi nde29%Pl&8&r ade Begins, 0 EART
http://earthtechling.com/2013/10/japaitsating-wind-turbineparadebegins/ accessed-45-14.

Japan officially began drawing power from-an2gawatt floating wind turbine off iouthwestern coast on Monday, the first

of two floating turbine test projects that the country hopes could prove to be a significant source of energy in the post
earthquake/tsunami era. NHK showed a ribbatiing ceremony to mark the start of testinghef 170meter tall turbine off

Nagasaki Prefecture. A 180lowatt prototype had been placed in the same area in August 2012 as a test. On the other side of
Japan and far to the north, off the coast from the damaged nuclear reactor at Fukushima,2araegigavatt turbine and a

floating substation are expected to begin operation next nidotlowed by two 7megawatt turbines before the end of 2015.

That projectds | eader, Marubeni, and its paationsireNoweemkeai d ea
The Nagasaki project is headed up by Toda, with Hitachi, Fuyo Ocean Development & Engineering, Kyoto University and the
National Maritime Research Institute also involved, according to Reuters. Floating turbines are seen as stegih big

offshore wind development. Standard offshore turbines are nearly always installed in waters less than 30 meters deep, but
deeper water accessible only with floating turbines could offer even better wind as well as fewer stakeholder and aesthetic
conflicts.

2. Wind is key -tuwlcademgpgymilRs post

Chisakiwatanabe i Of f shore Wi nd May Become Key to Japda2606l8, Ener gy
www.bloomberg.com/news/20435-20/offshorewind-may-becomekey-to-japans-energymix-vesta-says.html accessed-4

15-14.

Wind energy, especially offshore, could become a key power source as the country reviews its energy strategy, Vestas Wind
Systems A/S (VWS) Chief Marketing Officer Maffosgsiefuels Ahkrb a e k s
you need to get more renewable energy into the energy mix
of fshore wind wild.l be a significant segment aligasdssiradiewinggi nd e
its energy mix after the 2011 Fukushima nuclear disaster and the change of government in December. An incentive program
started in July has boosted investments in clean energy, with most new capacity so far in solar power. Widd gi$plie

percent of electricity demand in 2011, according to the International Energy Agency.
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1. Coastal state governors are pushing offshore wind projects

SteveGoreham Executive Director, Climate Science Coalitionofédmi ca, A Of f shore Wi nd: The En
Energy Alternati ve, 00 AWASHtp:/Moghmdes. Wdsiihgt8ntimes.com/neighborhood/climatism
watchingclimatescience/2013/jun/7/offshomgind-enormouslyexpensiveenergyalternat/ accessed-45-14.

Several governors joined the chorus for offshore wind. Ma
Department of Energy projects 20,000 jobs by 2020 in offs
Marylandgover nor Martin O6Mall ey agr-erwi,n AfOdrf sMarryl avi ch.d Today
our State for greater job creation and opportunity, while moving us forward toward securing a more sustainable enérgy future.
Governors alsoaicing strong support are Paul LePage of Maine, Pat McCrory of North Carolina, Bob McDonnell of Virginia,

and even Ted Strickland of Ohio, who would place wind turbines in Lake Erie. In 2010, governors from ten states, Delaware,
Maine, Maryland, Massachusg® New Hampshire, New Jersey, New York, North Carolina, Rhode Island, and Virginia, signed

a Memorandum of Understanding to establish the Atlantic Offshore Wind Energy Consortium to promote offshore wind
development.

2. Many Atlantic states are alreadymoving to increase offshore wind production

CatherineBowesand Justin Allegro, THE TURNING POINT FOR ATLANTIC OFFSHORE WIND ENERGY: TIME FOR

ACTI ON TO CREATE JOBS, REDUCE POLLUTI ON, PROTECT WILDLI FE
FUTURE, National WildlifeFederation, 202, p. 2.

Many coastal states are leading the way in buildinglae an ener gy future with offshore wi
Wind project proposed for Massachusetts is within sight of the finish line and expected to begin camatr@étl3. Project
proposals for state waters in Rhode Island and NewdJersey
i Maine, Massachusetts, and New Je@dyhave set specific goals for offshore wind energy generation offths hor es . A
Governor Patrick of Massachusetts and Governor Christie of New Jersey have signed legislation into law that will facilitate
financing solutions and provide incentives for offshore wind energy projects. This is precisely the type of leagledsiip n

along the coast and at the federal l evel to jumpstart a r
pushing for a similar measure in Maryland, which is expec
along the coadi 7 from Maineto Delawaré Thave prioritized clean energy by requ
power be generated from renewable sources. The New England Governors recently signed an agreement to pursue a
coordinated strategy o pur chase energy from renewable sources. A Mass
critical research and planning efforts to facilitate sound siting decisions, and similar efforts are underway in New York and
Maryland.

3. Rhode Island cemonstration project is already under construction

PeterGaluszka A Smooth Sailing fo®4013f shore Wind?0 SLATE, 3
www.slate.com/articles/health_and_science/alternative_energy/2013/03/east_coast_wind_farms_deepwater_wind_and_cape_w
ind_are_close_to_cotraction.htm| accessed-45-14.

The temperamental waters off Rhode | sl andds Bistgewhalings!| and
ships, but soon they could become notable for something else. If all goes as planned, Deepwatd?rdliittiree, R.4.

based energy firm, could become the first company to start construction of a wind turbine farm off of the East Coast. By the

end of this year, five turbines, each nearly as tall as the Washington Monument, could start taking shapeilelsaff 3

craggy Block I sland and some 18 miles from the mainland.
is to demonstrate to the financial community that offshor
state-subsidyrich Western Europe are cheealblock with wind turbines, offshore wind energy in this country is still waiting

for the first breeze.
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Wind Bad: Electricity Prices

1. Wind is expensive and wowilldesultida spikelinelectricitCfids e mi ssi on

RobertBryce seni or fellow, fAThe Hi ghi cCoisde oRe dNi :mntdi cEm eMetyh cads, Ga
Manhattan Institute, 311, p. 1.

For years, politicians, environmental groups, and the renewable energy loblyeleaveaiming that widespread use of wind

energy would result in substantial reductions in carthoride emissions. This repértwhich relies on data published by the

Energy Information Administration and the National Renewable Energy Labaddatiimys that if wind energy were to reduce

carbon dioxide, the savings would be so small as to be insignificant and so expensive as to be impractical. Achieving the oft
stated goal of getting 20 percent of U.S. electricity needs from wind by 2030 would requédeexgenditure of more than

$850 billion. Yet the likely carbodioxide savings from that expenditure would be just 2 percent of global emissions in 2030.

If the A20 by 6300 target were achieved, o5 fomeachiordof i mpos e
carbon dioxide that was removed. The tax would take the form of an increase of as much as 48 percent over the cufrent price o
residential electricity in coadlependent regions of the country.

2. Wind expansion will result in a big increase in electricity prices

RobertBryce seni or fell ow, fAThe Hi ghi cCoisde oRe dMi mmtdi cEm eMetyh cadks, @&
Manhattan Institute, X 11, p. 4.

Put another way, iif the Unit ed, UStresidentml elctricitg pritesin caggendeny e t h e
regions could increase by about 48 percent over current levels. If we use the lower range of wind costs outlined bytNREL in i
2008 report, and assume that reducing a ton of carbon by 2030 will4fsoper year, the increase in electricity costs in-coal
dependent areas will amount to about $0.049 per kilelait. That would result in an increase of 40 percent over current

levels for residential customers in those regions. These higher electosisyveill likely accelerate the pace of electric rate

increases now underway around the country. Since 2004, the average cost of residential electricity has gone from $0.0895 per
kilowatt-hour to $0.1218 per kilowattour, an increase of 3frcent.

3. Wind substantially increases energy cosisintermittency

David E.Dismukes Professor and Director, Policy Analysis, Center for Energy Studies, Louisiana State University,

REMOVI NG BI G WI ND6S ATRAI NI NG WHEELS0: THE CASE FOR ENDI N
CREDIT, American Energy Alliance, 116 12, p. 14.

Wind is an intermittent, unreliable generation resource, exhibiting relatively wide output swings and producing most of its
electricity during offpeak evening hours when power is least needed as oppahad daytime peaking hours when

electricity demand is high, and when power is needed the most. Electricity grid operators must address numerous important
operational issues when integrating wind generation, including maintaining power quality, mpeeatergavailability

requirements and expectations, and supporting system reliability. While all generation must address these importamt integrati
criteria, wind generationds scal e, i nter mi timppsesupstantalnd v ar
additional costs on electricity consumers.

4. Intermittency increases costd reliability issues

David E.Dismukes Professor and Director, Policy Analysis, Center for Energy Studies, Louisiana State University,

REMOVI NG Bl G WINNIN&GS WHEEAIS0: THE CASE FOR ENDI NG THE FEDER
CREDIT, American Energy Alliance, 116 12, p. 16.

A number of recent academic studies corroborate the presence of additional, and often hidden, costs associated with
intermittent wind generatiofsor examp |l e, in a recent Energy Journal artic
resourceso and fAithe need for higher |l evels of reserve gen
costs on the system that shoudn b e i gnor e d-establighpdsimylationgnodel utiized in praublished

research, the authors demonstrate that the capacity payments needed to back up intermittent wind generation increases
substantially as load and/or the share of wingegation increases.
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Wind Bad: Electricity Prices[ cont 6 d]

5. Wind will substantially increase electricitycoste need f or oO6dumpingé6

William Korchinski, iThe Li mit sPOLICY SWUDYd. 403pReason, Fbundation & Adam Smith Institudel3, p.
11.

Someti mes there is too much wind and wind must be fAdumpedo
mechanical l'imitations of the turbine machinery, Vydonowhi ch ¢
catcd the wind and become ngmoductive) prevents damage. Likewise, sometimes electrical demand is too low to consume all of

the wind power. The interchangeable terms fiwind dumpnhndngo or

dumpirg data from Gross et al. At low wind penetrations, there is very little need to dump wind. Above about 10% wind

penetration, however, wind dumping increases linearly with wind penetration. One implication of wind dumping is that at highe

wind penetratiortevels, it is theoretically possible to build too many wind turbines for the size of the demand, placing an upper

limit on wind penetration. When there are too many wind turbines, there will be large periods of time when many of dseanerbin
AifeateDed to the high installed cost of wind power, this |
wind penetration leads to excessively high electricity costs.
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Wind Bad: Environment / Birds

1. Wind poses environmental risk® land conversion, killing of birds

Diane SKatz, Director, Science Environment afidchnologyCe nt er f or Public Policy, AThe T
Energy, 06 MICHI GANO6PA4.ENCE n. 1, 20

Wind farms also require large plots of open |l&ndn estimate@ .5 acres per turbine, @verageTransmission lines must be

built to connect remote windfarms to the power grid. Constructing a wind farm also requires the manufacture of hundreds of

tons of cement and ste@articularly troubling to environmentalisssthe number of birds, including some endangered species,

that are routinely killed by rotating blades (dubbed by the SierdaClas A Cui s i norexanple the sprandingAi r 0) .

wind farm at Californiads Al urkineg kills thobsareds of birdsteacte ylear, ineluihgu r e s s

golden eagles, rethiled hawks and burrowing owls.

2. Wind power causes serious land disturbance problems

RobertLBradleyJ r ., Presi dent, Institute for BPnerNpyt ReGrearnmh ,0 PROe
ANALYSIS n. 280, 827-97, www.cato.org/pubs/pas/g80.htm| accessed-3-13.

Wind power's land disturbance, noise, and unsightly turbines also present environmental drawbacks, at least from the
perspective of some if not many maesm environmentalists. Yet at least one skalbwn environmental group has a double

standard when considering wind power versus other energy options. In testimony before the California Public Utilities
Commission (CPUC), Ralph Cavanagh of the NaturabRegs Defense Council argued against opening the electricity

industry to competition and customer choice because of the development of significant new transmission and distribution lines

to link buyers and sellers of power. In addition to the visual bbfladditional power lines on the landscape, these corridors

can displace threated or endangered species.
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Wind Bad: Grid Reliability

- Winddbs intermittency decreases the reliability of

William Korchinski AThe Li mit sPOLICY SMUDY ch. 468pReason,FEundation & Adam Smith Instituge, 2

13, p. 6.

Demand for electricity can change significantly in a matter of minutes, and if supply does not match demand there will be
brown or blackouts. In order to ensure that supplies match derpamger supply companies rely on detailed forecasts of
electricity demands over periods ranging from minutes to hours to days. By being able to anticipate demands accurately, the
companies can reliably schedule power plant loadings at minimum cost andumaxeliability. However, if wind is part of

the generation mix, power supply companies must not only forecast demands accurately, but must also include wind forecasts
so that if the power supplied by wind turbines suddenly decreases or stops, thepgdadtkup power on line quickly to

maintain system reliability. But wind is difficult to forecast and its speed and direction can change quickly. Thislena prob
because we demand extremely high reliability from our electrical system. Hannele Holttaherpaclude in their analysis of

wind power for the International Energy Agency that AWhil
power stems from the mean forecast error, the need for reserve power is closely connectedyestlierecast errors, i.e. the
tail in the probability density function (pdf) ofabiltyor ecas

will be adversely affected disproportionaglynless adequate reserve power is made &kaila
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Wind Fails: Cheap Gas Blocks

1. Cheap natural gas ensures that wind cannot be cost competitive

RobertBryce, Senior Fell ow, Manhattan I nstitute, AWind Energyods
Street Jour nal NE,8 1ENE RW@NenefgRribihe.com/5560/wirehergysreatproblemshint-it-has
nothingto-do-with-the-wall-streetjournal#sthash.HZDg1sUM.dpbaccessed-45-14.

The other key problem facing wind energy: low natural gas prices. Wind energy competedypwittariatural gadired

generation.(14) And when gas prices are low, wind energy is at a big disadvantage in the marketplace, even with huge federal

subsidies i.e., the $0.022 per kilowhtiur federal production tax credit. In 2008, T. Boone Pickers, o0 f t he wi nd i n
most reliable boosters, said that gas prices must be at least $9 per million Btu for wind energy to be competitive in the

mar ket place. (15) I n March of this year, Pickéelneplaceatereonc e
it works best is with natural gas at $7.0(16) That same m
writing AWind power is profitable when natural (dlebadprices
news for the wind industry is that gas is now selling for about $4 on the spot market.(17) And Paul Sankey, an eneadgy analyst
Deutsche Bank recently wrote that gas is in Afundg®ent al

That fundamental oversupply is due to several factors including a surge in natural gas liquefaction capacity in platas like Q
as well as the enormous increases in US gas supplies which are a direct result of the shale gas revolution.oftieeabdiy
industry to extract huge quantities of gas from shale beds could portend low domestic gas prices for years to come.

2. Gas is widely available and is much cheaper

SteveGoreham Executi ve Director, CIl i matreWiSd TheHnerrmoudideensitei on o f
Energy Alternati ve, 00 MWAFBHip:/Nogmihiles.wdasihingt8ntimes.com/neighborhood/climatism
watchingclimatescience/2013/jun/7/offshomgind-enormouslyexpensiveenergyalternat/ accessed-45-14.

Atthesame ti me, web6re in the midst of a hydrocarbon revol uti
provide more than 100 years of natural gas at current usage rates. With electricity from natural gas at lesthitchthene

price of offshore wind, why the support for offshore wind from our political leaders? Electricity from your wall outlet is
standard voltage and current. No one can tell the differe
suchaswindWoul d governors Patrick and O6Malley repurchase thei
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Wind Fails: Climate Change Defense

1. Even massive wind expansion wonét make a dent in

RobertBryce, seni or f el | ow, EnRefgyasaBarpii «Coisde oRe dMi sntdi on Met hod, 0
Manhattan Institute, X 11, p. 4.

How does that 825 million tons of carbon dioxide compare with global emissio2620, global carbodioxide emissions

totaled 33.1 billion tons. Thus, tiie United States were somehow able to instantly increase itsg@imetated electricity to 20
percent of total consumption, doing so might reduce global emissions by about 2.5 Barciéis. unlikely that global

emissions will be the same in 2030 lasyt were in 201y 2030, the International Energy Agency (IEA) expects global
emissions will total about 40.2 billion tons. Thus, the 825 million tons that NREL claims might be reduced by achieving the
20 by 6300 goal wi |l Ifjust2psreehttTherefore,do justifya botllinvestmehto$850 billion io

wind, U.S. policymakers would have to agree that reducing carbon dioxide in the year 2030 is worth spending $1,030 per ton.
Of course, that amount would not be spent all at dnsgead it would be allocated over the coming 19 years and would be, in
effect, a carbon tax set at $54 per ton.

2. Wind is not a costeffective way to cut emissions

RobertBryce seni or fell ow, fAThe Hi gDioxi€deductioo f MaMi mad .E;m elr §FU R sB R
Manhattan Institute, X 11, p. 5.

Wind energy is not a cosfffective method of reducing carbdipxide emissions. Any effadt whether at the state level or the

federal leved to dramatically increase the use of wind energy ieBlult in a new tax on electricity consumers. If the United
States were to achieve the A20 by 63006 goal, the effectiwv
regime currently in place. Further, if the stated goal were met by #&830kely reduction in carbon dioxide emissions would

amount to just 2 percent of the expected global total.

3. Even rapid wind growth wondot make a dent in overa

RobertBryce Seni or Fell ow, Manhatt an | rfHnt it Has Nothing taiDWiwithdhe Walle r gy 6 s
Street Journal ), 00 1BNLB Rv@E¥enefgRribihe.¢omE/556@wirehergysrealproblemshint-it-has
nothingto-do-with-the-wall-streetjournal#sthash.HZDg1sUM.dpbaccessed-45-14.

Thus, while wind proraters are claiming that carbon dioxide reductions are a key benefit of adding new wind power, their own
projections reveal that even if the wind power sector continues growing rapidly, it will only reduce eleetiatéy carbon

dioxide emissions by albib4% by 2030.(5) And given that the electric generation sector represents about 40% of total global
carbon dioxide emissions, that 4% reduction from wéndf it occursd will be almost insignificant, amounting to a reduction

of about 1.5% of the totalyou me of ant hropogenic carbon dioxide emissi ons
instead |l ook at GWEC6s most aggressive scenario, and assu
would be a 25old increase over 2007\els. It would also be nearly 2.5 times all of the installed electric capacity in the
United States. (7) Letds further accept GWECO6s cl ainmk t hat
3.2 billion tons of carbon dioxide.(8En with that 250ld expansion in capacity, the wind sector will only cut the electric
sectordéds overall carbon emissions by 17%. What will that
2030 to be 40.2 billion tons.(9) Thus, everthaa gargantuan increase in wind generation capacity, the reduction in global CO2
emissions will be just 8% of expected total global emissions.

4. Wi nd power 6s CO2 [Ddifacgcfeianalgsis proves mi ni mal

William Korchinski, fiThe Li mi erSPOLIEY STUDYd. 463pReason Foundation & Adam Smith Institude, 2

13, p. .

Environmentalists advocate wind power as one of the main alternatives to fossil fuels, claimiing bwih cost effective and

low in carbon emissions. This study seekevaluate these claimExisting estimates of the lifeycle emissions from wind

turbines range from 5 to 100 grams of CO2 equivalent per kilowatt hour of electricity produced. This very wide range is
explained by differences in what was included in eacltyars, and the proportion of electricity generated by wirg: low
CO2emissions estimates are only possible at low levels of installed wind capacigyeanthen they typically ignore the

large proportion of associated emissions that come fromease f or backup power sources (fAspi
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Wind Fails: Climate Change Defens¢ c ont 6 d ]

5. Intermittency means that wind may actually increase CO2 emissions

William Korchinski A The Li mi t sPOQEY SWUDYd. 403pReason, Fdundation &&d Smith Institute, @

13, p. 67.

Several power companies have substantial experience in addressing the issues relating to wind forecasts. Take the example of
E.ON, a large German power company that in 2004 had approximately 7,000 MW of installed wind7pé@geturbines)

covering a wide geographic area. Figure 3 shows a wind forecast used by E.ON overezkygeriod in 2004. The gray line

shows the forecasted wind power and the blue line shows the actual wind power over time. Note that for mimtecdshe

period (tancolored circles), the wind forecast is actually behind in time as compared to the actual wind; this is because wind
speed and direction have large random components, even when averaged over a large geographic area as in this case. One
consequence of windds variability is that it may anatually
grid must rapidly respond to wind events. In a report prepared for Independent Petroleum Institute of Mountain St&tes, Bente
Energy reports large increases of SOX and NOX emissions due to the inclusion of wind power into a grid in Colorado.
Furthermore, Bentek reports that windds net i mpact on CO2

6. Intermittency means that wind will actually displacevery little fossil-fuel generation capacity the
problem only gets worse as wind expands

William Korchinski, ifiThe Li mit sPOLIECY SWUDYd. 4603pReason, Fbundation & Adam Smith Institude, 2

13 p. 9.
Figure 6 shows a summary of the even©OE.shows wind power in MW over a omeek period. On Christmas Eve, the
winds in E. ON6s control area quickly died out, dropping w

very high rate (16 MW min) . stwsndpotver fedin aOINL5 anmeop GhrigtmasiEevs cr i be s
reached its maximum for the year at 6,024MW, it fell to below 2,000MW within only 10 hours, a difference of over 4,000MW.
This corresponds to the capacity of 8 x 500MW coal fired power station blocks. XingEzay, wind power feeth in the

E.ON grid fell to below 40MW. Handling such significant differences infieddvels poses a major challenge to grid
operators. o0 Summari zing, this event was a ovaetedyuickhgcoglle di st
have led to a widespread power outage in Germany. What does E.ON conclude from the above? As wind power capacity rises,
the lower availability of the wind farms determines the reliability of the system as a whole to an evemigeeasit.

Consequently, the greater reliability of traditional power stations becomes increasingly eclipsed. As a result, the relative
contribution of wind power to the guaranteed capacity of our supply system up to the year 2020 will fall continwsosiydo

4% (FIGURE 7). In concrete terms, this means that in 2020, with a forecast wind power capacity of over 48,000MW,

2,000MW of traditional power production can be replaced by these wind farms. In other words, the more wind power capacity
a grid has,Hle lower the percentage of traditional power generation wind can replace. Figure 7 summarizes this point of view,
and as a result of this falling substitution capacity, E.ON intends in future to limit its total wind penetration tald$6.tha

7. The neal for backup generation means that wind will only have a minimal impact on CO2 emissions

William Korchinski A The Li mi t sPOQECY SWUDYd. 403pReason, Fbundation & Adam Smith Institude, 2

13 p. 13.

This additional spinning reserve capacitgcessitated by the installation of intermittent power sources such as wind

generators, comes with its own environmental impacts and costs. If the reserve capacity takes the form of additiogas$ natural
generation, then there are increased CO2 emisdidhg reserves take the form of water storage (where this is geologically
feasible), then there are typically environmental consequences related to reduction of wilderness, in addition to ¢he possibl
costs of relocating communities. If the reserve capaises batteries, there are environmental impacts related to the

production, use and disposal of those batteries, including the disposal of toxic chemicals and heavy metals. Notegthat althou
wind power by itself generates very little COZspeciallys t oday 6 s |dahe spneiny eeserves treguirad $o
ensure system reliability at higher wind penetrations par
increases from 0% of total system load to 20%, the additional spiresegves require that gas turbines be added to the

system, thereby increasing total system load by approximately 2%. This means that the additional gas turbines are now adding
an additional 2% CO2 emissions to the system, even as the additional windgoedercing CO2 emissions.
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Wind Fails: Climate Change Offense

1. Wind expansion will wreak havoc on the global climate

Tsvi Bisk, director, Center for Strategic Futurist Thinking, "No Limits to Growth," WORLD FUTURE REVIEW, Sprihg 20

p. 19.

The lawsof nature are not revoked because something is fashionable. Energy generated from wind and tide use wind and tidal
energy. The amount of wind that fAexitsodo from the blsades o
ofthewindmi | . The same is true of tidal energy that fAenterso e
another form, but it is no longer energy that is part of the natural environment. Use of either or both on a large éadoigh sca
significantly affect global energy supply must necessarily have thajod largely unpredictaldeimpacts on climatic

patterns that may be no less catastrophic than those predicted for the CO2 induced greenhouse effect.

2. Wind increases warming-concrete use

Tswi Bisk, director, Center for Strategic Futurist Thinking, "No Limits to Growth," WORLD FUTURE REVIEW, Sprihg 20

p. 19.

It takes 510 times more concrete to produce a watt of energy from a windmill than from a nuclear reactor, and concrete
manufacturings one of the most significant sources of CO2 (7% of all manmade CO2). It also releases numerous other
particulates and toxic materials into the environment. Moreover, we have no idea of the additional aggregate energy costs ove
the lifetime of a windmill
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Wind Fails: Construction Vessel Shortage
1. Lack of construction vessels is a limiting factor

WalterMusial, National Renewable Energy Laboratory and Bonnie Ram, Energetis, LAAGMEE OFFSHORE WIND

POWER IN THE UNITED STATES: ASSESSMENT OF OPPORTUNES AND BARRIERS, NREL/TP500-40745, &

10, p. 4243.

The lack of suitable vessels for moving, constructing, installing, and maintaining offshore wind turbines may present a short
term barrier to development (AWEA 2009). Currently oil and gas vesselseamgotst applicable for use in the offshore wind
industry because they have some of the critical attributes needed for the construction and installation phases. Most of these
vessels are located in the Gulf of Mexico, would require at least some modificatiapgrades to perform as needed, and

may not be available to the wind industry because the demand for offshore oil exploration and development is high. Potential
nearterm construction of new, specialized vessels dedicated to offshore wind will lkedstsicted by the cost of building

such a vessel (capital outlay estimated at more than $100 million). Such a high initial investment makes it unclear who will
build these first ships considering the current levels of uncertainty about the futureeffshdbuildout. Europeans built

their first dedicated offshore healift wind construction ships after their offshore wind project installations ramped up in the
early part of the last decade.

2. No solvency lack of installation equipment

JamedBurges, Oi | Price.com, fi4 Reasons US Offshore Wi ndé5Bower |
13, http://earthtechling.com/2013/03féasonaus-offshorewind-powerisnt-evena-light-breeze/accessed-45-14.

3. Lacking vital equipmerit In order to ecure the 450 tonne, 400+ foot tall turbine towers into the ocean floor a huge ship is
needed, but as Chris van Beek, the president of D¥€pwater
that can do t hi secppalie obdepldying bffshore wipdturbinds axist irmEurope, and fly European flags.

Yet due to an old maritime law from 1920 called the Jones Act, any ship that sails between two US ports must fly a US flag

and be registered in that country. The monzetirbine is secured to the seabed it counts as a port.
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Wind Fails: Cost

1. Offshore wind is even more expensive than onshore wind

Institute for Energy ResearchER), HARD FACTS: AN ENERGY PRIMER, Second Edition, 22D p. 56,
http://instituteforenergyresearch.orghspntent/uploads/2014/05/HafeéhctsMay-2014Final.pdf accessed-31-14.

Offshore wind costs 2.5 times as much as onshore wirids Ibeing promoted by some politicians in the United States. The

Cape Wind project, off the coast of Cape Cod in Massachusetts, is expected to be the first offshore wind farm in the United
States. The 13@urbine wind farm is estimated to cost at led@sb#lion and was approved in 2010 by Interior Secretary Ken
Salazar after more than eight years of federal r e\dise w. N a
power, starting at 18.7 cents per kilowadur,] e s s t h gtimate®f 22 T6ents per kilowatt hour, but increasing

annually at 3.5 percent in a 15 year deal. But 18.7 cents per kilowatt hour is still about twice what the utility paysrfor po

from conventional sources, and almost twice the average U.S. cdstioicdyd 9.87 cents per kilowatt in 2012. Not

surprisingly, the project is having trouble finding buyers for the other half of its output because of égshigh

2. Capital costs go up as you move out from shore

WalterMusial, National Renewable Ergy Laboratory and Bonnie Ram, Energetis, LARGEALE OFFSHORE WIND

POWER IN THE UNITED STATES: ASSESSMENT OF OPPORTUNITIES AND BARRIERS, NREL30240745, @

10, p. 6.

Offshore wind projects are analyzed in terms of their initial installed capital c@sy #€well as their lifeycle costs, also

known as the levelized cost of energy (LCOE). Cost projections of either type for the U.S. market are difficult because of th
many regulatory and technical uncertainties and the lack of U.S. market experiehcaghAlthe European market is based on

a more developed supporting infrastructure and substantially different regulatory, policy, and physical environments,
preliminary analyses of that experience provide some potentially useful insight. As in theleasébated projects, the ICC

for offshore wind power has been increasing over time. Costs jumped approximately 55% between 2005 and 2007, leading to
an estimated average capital investment of $4,250 per kW for an offshore wind project in 2010. Thebimedteif

contributes 44% of this total. In general, capital costs are expected to increase with distance from land and water depth, an
decrease as the size of a project increases, as a result of economies of scale. As the technology maturesxpeictes! 4oe
decline.

3. Offshore wind facilities are very expensive

EmilyWaltzz A Of f shore Wind May Power thed2uGBure, 06 SCIENTIFIC A
www.scientificamerican.com/article/offshevdand-may-powerthe-future/ accessed-22-14.

Offshore cost can be prohibitive, particularly without tax credits and incentives. Turbines and transmission lines are more
expensive. Boats have to make long trips to and from the wind park. And some of the equipment to build in deep waters doesn't
yet exist. In Eurpe, an offshore wind park costs nearly twice as much per megawatt as an onshore wind park, according to the
European Wind Energy Association in Brussels. The question, says Paolo Berrino at the association, is whether greater wind
generation efficiency o$hore will outweigh the additional costs.

4. Offshore wind is not costcompetitived is enormously expensive

SteveGorehamm Executi ve Director, Climate Science Coalition of
Energy Al ternat i UMES® AAFHtp:/Moghmdes.Washingtontimes.com/neighborhood/climatism
watchingclimatescience/2013/jun/7/offshomind-enormouslyexpensiveenergyalternat/ accessed-45-14.

Unfortunately, offshore wind is enormously expensive. The US Departrh&mieogy (DOE) estimates the levelized cost of
wind-generated electricity at more than double the cost offgedl electricity and more than three times the cost of power

from natural gas. For example, the proposed Cape Wind project off the coastefisbiassachusetts will initially deliver
electricity at 18.7 cents per kilowdtbur with a builtin increase of 3.5 percent per year over a fifigear contract. This is

more than triple the wholesale cost of electricity in New England. Offshore svmdly possible because of generous

subsidies, tax breaks, and mandates from government. Today, 38 states offer property tax incentives, 28 states gffer sales ta
incentives, and 24 states offer tax credits for renewable energy sources.-fimersgjatetave Renewable Portfolio

Standards laws requiring utilities to buy an increasing share of electricity from renewable sources, including all iethgtates
Offshore Wind Energy Consortium.
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Wind Fails: Cost[ cont 6d]
5. Offshore wind is expensivé subsidies, increased electricity prices

SteveGoreham Executi ve Director, Climate Science Coalition of
Energy Alternati ve, 00 AWASHtp:/Moghmdes. Wdsiihgt8ntimes.com/neighborhood/climatism
watchingclimatescience/2013/jun/7/offshomgind-enormouslyexpensiveenergyalternat/ accessed-45-14.

At the start of the year, the US government extended the Wind Energy Production Tax Credit (PTC), providing 2.2 cents per
kilowatt-hour for electridiy generated from wind. The PTC will cost taxpayers $12 billion this year. Look for the DOE to offer
loan guarantees to offshore wind developers. Altogether, government incentives pay 30 to 50 percent of the cost of a wind
installation. The consumer paysite for offshore wind. First, consumer taxes fund wind energy subsidies and tax breaks.
Second, states like Massachusetts force utilities to buydughoffshore wind electricity, which then increase electricity rates

so the consumer pays again.

6. Wind power expansion will cost hundreds of billions of dollars

RobertBryce senior fellow, ifThe Hi ghi Coisde oRe dMi smtdi cEm eMegtyh ads, G
Manhattan Institute, 311, p. 3.

Even if we assume that the installation afssive amounts of new wind capacity poses no health risks, and creates no conflicts
with rural |l andowners, the costs of attempting to lAachieve
put the cost of installing one megawatt dhdsenergy capacity at $2.48illion. (Note that this is a major increase over the

estimate of $1.7 million per megawatt used by NREL in its 2008 report.)19 The cost of locating wind turbines offshore will be
even higher. The latest EIA estimate for ingtgl one megawatt of windeneration capacity offshore is $5.@ilion. (Here,

too, the cost is increasing, not decreasing.21TheUnged 09, EI A
States has already spent about $68 billion instatliegt0,000 megawatts of wind capacity now in place. Installing an

additional 320,000 megawatts of wind power at $2.43 million per megawatt will cost the United States about $777.6 billion, or
about $44.7 billion every year for the next 19 ye@ks. notedabove, if policymakers prefer to pursue offshore wind, the

annual total would be more than double that sum.)

7. Offshore wind is simply too expensive

RobertBryce Seni or Fell ow, Manhattan Institute, oWiththeWalher gy 6 s
Street Journal ), 00 1ENE R@WenefgRribihel ddm/556wirehergysreatproblemshint-it-has
nothingto-do-with-the-wall-streetjournal#sthash.HZDg1sUM.dppaccessed-45-14.

Those low gas prices make offshore wind app®an more uneconomic. The cost of building offshore wind projects is about
$5,000 per kilowatt, or about the same as building a new nuclear plant. For comparison, afired gaseration plant costs

about $850 per kilowatt.(19) Those high costs aflected in the prices that the developers of Cape Wind, the controversial

offshore wind project near Cape Cod, are seeking for the electricity that could be generated by the turbines to beHecated in
waters of one of Amer i s @hé bkelycossfor eldctaamycfrans Capeaind will be hetweegn 8017

and $0.21 per kilowattour. An offshore project off the coast of Rhode Island, Deepwater Wind, was recently rejected by that
stateds public utility tdoityifrom teespiojechwadexpectad o be $0.24d peckdodpwdttr of el e
with annual increases of 3.5% per year.(20) For reference, the average retail price of electricity in the US is ab2ili} $0.10.(

short, the fulminations of the wind power promotersualmy Wall Street Journal article are entirely misdirected. Wind

boosters want to believe that an evil conspiracy that has been created-toshort ui t t he push for fgree
conspiracy they are fighting is a conspiracy of basic physickasid math.

8. Offshore wind is expensive

PeterGaluszka A Smoot h Sailing fo®4013f shore Wind?0 SLATE, 3
www.slate.com/articles/health_and_science/alternative_energy/2013/03/east_coast_wind_farms_deepwater_wind_and_cape_w
ind_are_close_to_construatitfitml, accessed-45-14.

Northeastern power customers also may be more willing politically to swallow higher bills. Erecting wind turbines and the
underwater infrastructure needed to support them and handle the power they generate can be very expdfsargy T

Information Agency prices offshore wind at $330.6 per megawatt hour. That is more than double what nuclear power costs and
more than three times what a conventional¢ivadl plant without carbon capture technology costs.
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1. Costs are not coming dow# is having trouble attracting private investment

Dmitry Dovgan iof fshore Wind Spend $20 BRkda13i on Per Year, 06 MARI N
www.marinelink.com/news/offshotkillion-spend359397.aspaccessed-45-14.

High cost levels are one of the major areas of concern in this emerging industry. At present, the cost of energy frem offshor
wind is significantly higher than for conventional thermal power plants (gas and coal) and even onshore wind. Due to high cos
levels, offshore wind requires financial support, often referred to as subsidies. As a consequence, any uncertairgg in this a
can cause a slowdown in activity, as is being experienced in the U.K. market due to the ongoing Electricity Market Reform
(EMR) process being undertaken by the current government. Evidence of cost reduction is limited, although an analysis of
upcoming projects indicates that Capex rates may be starting to plateau. Opex rates are more difficult to assess as sustained
operational eperience is limited and results are opaquely reported. From a financing perspective the high cost levels and the
risks associated with offshore construction, new wind turbine technology and offshore operations, have made it difficult for
project developert tap into new sources of capital. The current reliance on the public sector to provide financial support, both
directly and indirectly and on global utilities to séihd projects looks to be unsustainable in the iamg

2. Costs will not decrease eer timed empirically true

SteveGoreham Executi ve Director, Climate Science Coalition of
Energy Alternati ve, 00 WASZHip:/NoegmdNes.wasiihgt8ntimes.com/neighborhood/climatism
watching-climatescience/2013/jun/7/offshomgind-enormouslyexpensiveenergyalternat/ accessed-45-14.

Wind energy backers claim that if the government subsidizes wind systems, the cost will come down. But that idea is false.
Wind turbines are not new tecHogy. After 25 years of installations, about 185,000 wind turbine towers were operating across
the world at the end of 2011. Wind technology is already well down the cost learning curve. In fact, data from the DOE shows
that the installed cost of US wingistems has been rising, not falling. Installed costs have risen 65 percent over the last six
years, from $1,300 per kilowatt in 2004 to over $2,100 per kilowatt in 2010. Underlying the push for offshore wind is the
ideology of Climatism, the beliefthatmena d e gr eenhouse gases are destroying Ear
that building offshore wind turbines will stop the oceans from rising, make the hurricanes less severe, and save polar bears
needs to reconsider. Suppose we invest inefiattive electricity sources, rather than offshore wind?
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