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The Efficiency Solution

More than half of all energy supply is wasted

U.S. ENERGY FLOW (Quadrillion Btu)
The quickest, most

CONSUMERS affordable way to
,M reduce fossil-fuel
Ih P - n I

dependence and
emissions is to
boost efficiency,
because vast
quantities of
energy are lost.
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Green for green: Funds from the 2009 American Recovery and
Reinvestment Act will gradually be released over months. How
will energy and the environment benefit? Follow the money.
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Environmental and Water Cleanup

Bison are back: From 1700 to
1900, mass slaughter nearly
wiped out the American

bison. Conservationists have
built the number back.
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Huge drag: Bottom trawlers
tug enormous nets armed
with steel plates and rollers
across the seafloor to catch
fish and shrimp, tearing up
entire ecosystems in weeks.
Worth the destruction?

By-kill of other species
for each pound of desired catch:
Up to 20 pounds

Destroyed in the path of a single tow:
Up to 55% of coral, 61% of sponges

Annual global seafood produced:
Less than 1%

Seafloor area already altered by U.5. trawlers:
Greater than state of California

Sesfivor destraclion plums

Satellite wiew, Gulf of Mexico
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such as “sprawl” (the theoretical culpeitin paliution of the Ches-
apeake Bay, for example} o the economy {the theoretical driver
of increased greenhouse gas emissions). You are maore likely 1o

read about population growth in a letter to the edivor than ina

news story or editorial.

When President-clect Barack Obama pledged in late 2008
to bring U.S. carbon dioxide emissions to their 1990 lewels by
2020, ervironmentalists struggled to swallow their dismay. The
European Union, after all, had committed itself vo 20 percent
reductions From 1990 levels. But on a per capita basis, President
Othama’s pledge was somewhat more ambitioas than the E.U.s
was. Becanse of much more rapid population growth than in the
E.U., Americans would be cutting their individual emissions by
26 percent under his plan and Europeans by 2§ percent under
theirs. Any pledges to lower emissions by a uniform percentage
among industrial countries will be much harder for the U.5. to
achieve, simply becanse it is gaining people so fast through
immigration and a birthrate that is higher than average for a de-
veloped nagion.

The bitterness of the immigration debate has helped keep U.5.
population growth off-limits in the national conversation. In in-
dustrial countries outside of North America, however, popula-
tiom is creeping back into public and even political consciousness.
In the UK., an all-party parliamentary panel issued a report
called “Return of the Population Growth Factor™ and called for
stronger efforts o show that growth. And the concern in the UK.
is mot just about the people “over there™ in develioping countries.
In eacly 2009 Jonathan Porritt, chair of the government’s Sus-
tainable Development Commission, whacked a hornet’s nest by

calling parents of more than two children *irresponsible™ and
blasting mainstream environmental groups for “betraying” their
members by fearing to call for small families. “It is the ghost at

Workd population

10,000 BC
Fewsen than 80 millics
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Harajuku shopping district epitomizes
jon that burden the world's resouces
pften focus only on consumption,

sgpeeing the ticklish, cuburally and pofitically charged issues of papulation.

Too many and too much: Tokyo's
the crush of poptation and
in tandem. Sastainability strategees 100

the table,” Porrit said of population in an interview with the
Daily Telegraph, a London broadsheet. Blog comments on his re-
marks, most of them supportive, soared into the thousands,

Meanwhile, in Australia, as summer temperarres hovered

near 117 degrees Fahrenheit {47 degrees Celsins] and murderous
flames converted forests into carbon dioxide, a new book enti-
tled Overloading Australia: How Governments and Media
Dither and Deny on Population isswed an unusual ecobogical
battle cry: ignore all admonitions to conserve the country’s
increasingly scarce water suppl
nates “baby bopuses”
migration. A former p
book's launch.

With comments such as these gaining attention—and in somee
cirches, approval—are environmentalists and eventually policy
makers likely to renew the decades-old call for "population con-
trol™? Would they be wise to do so?

ies until the government elimi-
in the tax code and clamps down on im-
remier of New South Wales spoke at the

A Number of Us
Two big questions present themselves as population reemerges
from the shadows: Can any feasible dawnshift in popualation
growth acrually put the environmenk oa 3 more sustainable path?
And if so, are there measures that the public and policy makers
would support that could actually bring abour such a change?
Mature, of course, couldn't caze bess how many of us there ane.
W har matters to the envinonment are the sums of human pulls and
pushes, the extractions of resources and the injections of wastes.

&30 BC
Fewer than 10 million

o rezch 9.1 billion by midcentury.

gest responsibility.

All-Consuming Passions

are far from unimportant.

cans, for example, consumed 8.5 tons of val or its
commercial encrgy equivalent per cap-
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When these exceed key tipping points, namare and its systems can
change quickly and dramatically, Bur the magnitodes of environ-
nur!:al impacts stem nog just from our numbers but also from be-
!:a-ru:rrs we learn from our parents and cultares. Broadly speak-
ing, if population is the number of us, then consumption is the
way each of us behaves. In this unequal world, the behavior of a
dozen people in one place sometimes has more environmental im-
pact than does that of a few hundred somewhere else.

iConsider how these principles relate to global warming. The
gmu_rhmu gases already released into the atmosphere are likely
o bring us quite close to the 3.6 degree F (two degree C) increase
fml_n the preinduserial global temperature average that many sci-
entists see as the best-guess threshold of potential climate c.asas-
trophe. Already the earth is experiencing harsher droughts, Rerc-
er storms and higher sea levels. I the scientists are righe, these im-
pacts will worsen for decades or centuries. Indeed, even if we
ended all emissions tomorrow, additional warming is on the way
thanks o the momentum built into the earth’s intricane chmat;:
system. (The oceans, for example, have yet 1o come into equilib-
rium with the extra hear-wrapping capacity of the armosphere. As
the oceans continoe to warm, so will the land around them.)

Our species’ demographic growth since its birth in Africa
200,000 years ago clearly contributed to this crisis. Ifworld pop-
ulanion had srayed stable at roughly 300 million people—a num-
bn_.-: thar demographers believe characterized humanity from the
barth of Christ vo A_D. 100 and thar equals the population of just
the LS. roday—there would not be enough of us to have the of-
fect _nE relocating the coastlines even if we all drove Hemmers.
But instead we kept growing our numbers, which are projected

Homanity’s consumpiton behaviors consequently did and do
matter, and in this arena, all people have not been creased equal,
Greenhouse gas release has been linked overwhelmingly, at least
up uniil recently, to the high-consumption habits of the industri-
al nations. Asa result, inan ethical outrage as big as all ourdoors
the coming shifts in climate and sea bevel will most harm :htl
world’s poor, who are least responsible for the atmosphere’s
composition, and will least harm the wealthy, who bear the big-

Wha:piart can the size of the human race play in finding a hap-
p?'cdengmthis morality play? Popalation scenarios cannot
directly address the inequity in emisstons patterns—but they

Countries with the highest emissions per capita tend to
I:a'ut-c smalber families on average, whereas those with low
emissions per capita tend to have larger ones. Ameri-

TN AREEEEEAREREEE
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Human Population Growth

Workd popelation
L e P

2050 Projected +

2007 Populations #

(millions) Popudations {(millions)

1. China 1,318 1. India 1,747

2. India 1,132 2. China 1,437

3. LS. 300 3. U5 420

4, Indonesia 232 4. Indon=sia 297

5. Brazil 189 5. Pakistan 795

6. Pakistan 169 B. Nigeria 282

7. Bangladesh 149 7. Brazil 260

8. Nigeria 144 8. Bangladesh 231

9. Russia 147 9. Dem. Rep. of Congo 147
10, lapan 128 10. Philippines 150

The challenge to sustainability: For most of its Fistony, the bu-
man race has numbered no moee than several million and has ex-
panded only sBowdy. As fate as A D, 1000, our species was smalfer
H:Bnﬂ'emrmntpnpiﬂaﬁﬂnufmeUiﬂ'rdyinﬂﬂpaﬂfmucemu-
fﬁih&mw%fﬂhﬂﬁim&dty[ﬁiﬁgfamtdﬂﬂdﬂ]
mru_w and mididie-income nations, with increases in consUmpion
mwmwiLPmﬁcmumeﬂﬂuth'Eﬂﬁﬂuw,m
pupulab@ui]lpmhah-l‘;i!ﬁ:&mnﬂﬂ.! bilSor. Bust wery smail
dlmlnfaﬂmfmﬂﬂﬂﬂmtﬁpemmﬂemhahutabﬂ-
or—with 2 powerful impact on innumerable sustainability issues.

6,070 millien
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Forward-thinking
companies, universities
and municipalities

are finding creative
ways to nun on
renewable power

By Katherine
Harmon

38 scientific American Earth 3.0
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1S MO LONGER ENOUGH TO JUST CONSERVE ENERGY. MORE AND MORE CORPORATIONS,
£ re making large, long-term commirments [0

overnment agencies and entire cities a
inm: that the power they do ase comes from renewable sources. To rm:f?:;fh:;
mendsetters, the UL, Environmental Protectron Agency publishes a quarterty

L : ble
American users of green powee: Orgamzations [h:ﬂ generate their own renewa -
::l]:rgf, buy it from suppliers, or purchase uEfstt credits to EI:ISI:I'I.]R‘E'I.Sh am:;:::;:ﬂ{
rional energy use. To put things in j:cﬁptti:w:.ﬂtt average ULS, un;:: et
10,656 kilowatt-hours (KWh) of electricity a yi:rb';;;tun;:ns nuwmber
F n 14, :
bwﬁ?ﬁtgﬁ ﬂr:;du:ufﬂ“:i E:gfﬂ‘amsumptmﬂ more sustainable is fu: 2 user
to generate its OWn POwer by, for example, iﬁﬁ.:m.[lg solar parwhisnnswhy bujl:f;i;
gas. & major do-it-yourself project, hﬂ-wever,_ might not fall ﬂi-l'ju = .;::: L 5a¥,
a clothing retailer, so some entities hire outside npcrmmm. ot for ; "
A second path is 1o purchase: power directly from: a]::m_am-c mefg]r ?Dmmlmuﬁgﬂ -
s 2 nearby wind farm. The third and most common route i buying credits ieseates
amount nl:l'-cnm':ntiunal energy an OTganization is uang. The b1..|.1E of these tra ﬁiﬁim
chestrated by brokers such as 3Degrees and Sterfing Pia_m:‘t1 whrchﬁn;;k;::gngm m:
For example, buyers can request 300 million kWh of wind powes :

ergy enters the grid, it cannot be isolated, so even the biggest buyers aren’t liverally pow-

it i ines. But offsets are like certified
ering their air conditioners with breeze-baffeted turbines. But sawudﬂmn-

environmental karma: what comes around in the end is cleaner power
Eaxibing deseemned by L5, EPA, Baxsed pn togal idoweant-houri aed
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PepsiCo

Purchase, NY | Food & Beverage

1,145 million green k'Wh

100% of total power used

The conglomerate, which is separate from the Pepsi
boitling groups, made 2 splash when its headquarters
went zll green with its power buys in early 2007, Pepss-
Co drinks in $39 billion in net revenues throwgh brands
from Aguakina to Quaber Oats; it has turmed to renew-
ahle power brokers to purchiase offset credits.

3

Kohl's Department Stores
Menomaonee Falls, W | Retail

601 million green kWh

50% of total power used

This chain is already the biggest solar electricity host in
the U5, To soak uprays on 60 fand counting) store and
corporate rooftops, the refailer has partnered with Sun-
Edison, which owns and maintains the solar panels and
sells the electricity to Kohl's. The kargest setup is the roof
of a distribustion center in San Bernarding, Calif,, where
6,208 panels can ank out a full megawatt of power.

4

Dell

Round Rock, TX | Information Technology
554 million green kWh

158% of total power used

In Aogust 2008 managers dedared Dell's headquarters
“carbon-neutral” after buying energy credits, increas-
ing efficiency and reduding emissions. As a result, the
company reported saving $3 million, disproving skepti-
cal claims that rusning on green technology is bad
for staying in the black. To compensate for overseas
operations, Dell buys maore U5, offset credits then it
needs 2t home; hence the 158 percent figure.

5

Whole Foods Market

Austin, TX | Retail

527 million green kWh

100% of total power used
Since December 2005 Whale Foods Market has entirely
offset conventional power consumption at its stoces na-
tiomaide. At that time, its buy was the biggest renesw-
able enenyy purchase ever in North America, Employees
&1 the regional or store kevel determine what kinds of
energy to purchase (or genarate] for the most locally
sound decisions.

Intel
Santa Clara, CA
Information Technology
1,301 million green kWh
46% of total power used
Buying the most renewable energy in the cowntry & actually an honar Intel could do
without, according to Will Thrope, vice president of Intel's corporate sustainability
group. The company’s massive purchase is not just to stay ahead of the curve, he says,
but “to give confidence to people who are areating sustainable enengy,” Meaning that
with increased green power supply, costs will go dowen for everyone—intel included.
The computer chipmaker buys the eco-sound electricity through offset credits, which
pay for greenier energy to enter the grid even though Intel can't isolate it for use direct-
¥y. The credits can be expensive, but Thrope notes that shareholders have been bebind
the program. "Economics have shown,” be says, "that companies that maintain a
more sustainabile footprint hawve done better—even in econcemic meftdown—than
those that don't.”
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Pepsi Bottling
Group
Somers, NY
Food & Baverage
470 million green k\Wh
100% of total power used
s the kargest bottler and distrio-
utor of Pepsi products, the group
jumnped headlong into running ful-
Iy on green enengy just months af-
ber PepsiCo did (82 above). The
growp, which sells moce than 1.7
bifan cases of drinks arnually,
offsets all its .5, powwer use
through credits.

rd

- Johnson & Johnson

Mew Brunswick, N
Health Care

. 435 million green kWh
© 38% of total power used

johnson & Johnson began setting

sustamnability goats i 1090,
| These days, to meet moee than a

third of i1s LS. power consump-
s, the company plays the ful
trifecta: on-site generation, ener-

i gy purchases and offset credits. It
. generates power from landfill gas |
i and solar panels, purchases both
i wind and hydropower directly,

and hurys offset credits for bio-

i mass and wind power.

The air foece’s progeam started with

<8

U.S. Air Force

Various bases | Government
426 million green kWh
5% of total power used
Edwards Air Force Base in Califomnia

abost 10 years ago. Engivesrs there “were daing renewable energy be-
fore there wene renewable goals,” says Jim Snook, renewable energy

program

manager. Since then, bases arourd the country have started

ﬁudngw.rstahwar-:lwerenavaﬂe enengy “simply because i
was the right thing to do,” Spook says. About 5[:'h|':|.5E.'SHE -:m!}uasﬂ. he
estimates, and about half of those are doing on-site generation. Wind
turbines at F. E. Warren Air Force Base in Wyﬂmingtanme-fg upa_!mm
3.3 megawatts of powes, and just outside of Las Vegas at_.'-&-es;s #u_r Force
Base, solar panels can produce 30 million kWh a year, which the air force

Fsserts s

' 9

' Cisco Systems

| San Jose, CA

. Information Technology
¢ 401 million green kWh

46% of total power used

| Byswitching nearly hafi its opera- |
i fions o renewable energy, Cisco

has eliminzted the carbon emis-

. gions equal to those of more than
{31 milon gallons of burned gaso- |

fine. That is the equivalent of re-

| mowing 335,000 car trips (3t 30

mifles per gallon] between New
York City and Los Angeles.

the largest solar energy installation in the 'Western Hemisphere.

+ 10

| City of Houston

¢ Texas

i Government

i 350 million green kWh

i 27% of total power used

i Look out Chicago, Houston might
{ e onits way to stealing the
Windy City monikes—and not be-
cause of the politicians or the -
mate, The city’s government s
now rurming on 27 pescent fixed-

rate wind power. Although that is

| less than a third of its total de-

¢ mand, Houston's sizable purchase

makes it the largest Gty or st2te
buyer in the country.

10AiR vrbiend i Amiavegg Ty
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Commonwealth of Pennsylvania
Harrisburg, PA | Government

300 million green kWh

30% of total power used

In the summer of 2008 Governor Ed Rende of Pennsyivania
signed more than $650 million to the state's Gavernor's
Green Government Council, which was created 11 years ago
by former gowvernor Tom Ridge. A chunk of that change is

earmarked to help boost renewable energy use and develop-

ment in the commorwealth—an industry that in 2008 al-
ready emiployed 3,000 people.

1 2 (tie)
HSBC North America

Buffalo, NY | Banking & Financial Services

300 million green kWh

93% of total power used

The international institution set itself apart from the rest of
the finance crowd in October 2005 when it became the first
bank to assert that it was carbon-neutral. To make up for
the 7 percent of power consumption it hasn't purchased
through renewable energy credits, the bank ponies up Tor
carbon offsets.

14
U.5. Environmental

Protection Agency

Washington, DC | Government

285 million green kWh

100% of total power used

The onganization that launched the Green Power Purchasers
projeci—way back in 1999 —comes in at mamber 14 on the
fist. Since 2007 the agency has offset all the power it uses to
run its. 200 buildings and labs with the purchase of renew-
abie enery credits,

15
Wal-Mart

Texas, California | Retail

243 million green kWh

8% of total power used

Learve it to the world's largest retadler to lock in wind power
at a market rate. Wal-Mart has a four-year contract 1o bay
energy from a West Texas wind farm to help power the
state’s hundreds of stores and fackities. Additionally, solar
panels have been going up under 10-year contracts on scene
buaildings in Califomia. All this maght be a drop in the bie-
and-white bucket, but the bargain bo chain has set a goal
of eventually going all-reneswable.

=
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City of Dallas

Texas | Gowvernment

334 million green kWh

40% of total power used

After hosting an eye-opening dimate conference, the city govemment dedided
10 help lower statewide czone levels by decreasing its conventional power use,
says Jill Jordan, an assistant city manager. Right aff the bat, the city weent 40
percent green, primarify with wind power. It hasn't been a penny saver yet, Jor-
dan says: “You actually pay a premium.” But “it was just a commitment on the
part of the coundil and the city ... tobe good leaders.” In June 2008 Dallas be-
came the first U.S. city to be certified fior its Environmental Management Sys-
tem by the International Ovganization for Standards, which FECOQNIZes (Ompa-
nies and institutions acrass the globe for compliance with rigorous ariteria,




16

Kimbexly-Clark
DaHESr TX
Consumer Products
123 million green kWh
7% of total power used
The maker of paper products from
kleenex to Huggies has landed on
the Est simply by putting waste to
cess doesn't just produce pristine
rolls of paper; it also generates
wood scraps, chemicals and other
by-products rich in potential ener-
gy. By incinerating some of ﬂ'res-e
would-bewastes, the companmy IS

mmmiﬁﬁﬁﬁ1mﬁk E

abama to Washington State—and
nutting osts by doing 0.

i Ilinois

| Government

. 215 million green kWh

. 20% of total power used
- The Second City has outsourced
' its sustainable power generation |
. totswestem neighbor, Jowa. Des |
 Maines—based MidAmesican En-
ergy owns a wealth of wind

4 setoredits.

| wicity Chicago funds through off-

City of Chicago

farms, which generate the elec-

¢ Starbucks

| Seattle, WA _ 2“

. Restaurants Dul?unt

| 211 million green kwh | Wilmington, DE

| 20% of total power used | ChEITII'IEﬂ.ls

£ A 2006 audi showed thatawhop- | 180 million green kWh

| ping &1 percent of the cofiee g © 4% of total puwer_used_

ant’s greenhowse emissions came: | Ten years ago the chemicals giant

-' ﬁmgremmﬁanalerﬂgjr'rt . committed ta running on 10 per-

wsed 1o power its Noeth American cent renewable energy by 2010, 1t

meamgymfmtmmﬁd ﬁhaawame—mureﬂEn
an average of 6.57 kWh ofelec- Iuﬂmillmkﬂﬂﬂ.n!m_—hutme

| tricity.amonth. Today the renew- | company is already getting ener-

© ablewindenergythechainbuys | gyfrmnawﬂiemrfp_lﬁs-wm

can supply more than 30 million ¢ including biomass incinerated to

square feet of coffeehouse—room make steam energy and Landfil

o forawhole lotta latte.

& 02 that fuels boilers.

<19

University of
Pennsylvania

Philadelphia, PA | Education

193 million green kWh

46% of total power used

Thits Mmrﬂqhaﬁgmmdhsmmwm&m
Tmﬁ?ﬁﬁmmm&mwm@mw
{cmmmit-gEnEfgﬁmmmdhginiemama_l giand
i:efdmlaﬂzﬁawatﬂﬁhwﬁdmasawh&fammﬁw
Creek, Pa. Since that first purchase, the school has alsa
e:pauiedhﬂumemﬁnmlmmmm-tmget
meﬁ!sel:.reditperduﬂaf_a:{uthgtuﬂmﬁamfda.
the school's enwironmental sustainabiity coordmator. He
admimhatﬂremrgﬁsnmdnapmhﬂﬁysm
“it's very, very diffscult to anticipate what enengy prices
aug-ui:ugmliu.'Sdmdadmirﬁs!raturshaeh_eenablgm
hﬁﬂ]lﬂepritetaghle@meefﬁaaﬁmdllng
systerms for the campas. Garodalo praises ather sars:a_m—
ability practices such asm:.rding,atmesammmnlg
that efficencies and credits—"the 5u.ﬂlﬂ!a't1:-e:_=p'le don't
see”_ have amusch bigger impact on the emaronment.

254

Vail Resorts

Broomfield, CO | Travel & Leisure

154 million green kWh

100% of total power used

Put on thase geggles—scdhssing Just got 2 bitbreezier, All the
chairiéfts, resorts and shops aperated by the Vail, Beaver Creek,
Breckenridge, Keystons and Heavendy ski resorts 208 now rum by
green wind power generated in less mountainous states, such as

21

Wells Fargo & Company

San Francisco, CA | Banking

175 million green kwWh

14% of total power used

Like many organizaticns, Wells Fargo has been purchasing credits to
offset some of its prodigicess enengy use. But as a lender, it has also in-
vested hundreds of millions of dollars in remewable enengy peojects,
amondg them a wind farm in Texas and a 64-megawatt solar-phato-
veltaic plant outside of Las Vegas.

22
Los Angeles County
Sanitation Districts
Whittier, CA | Government
171 million green kWh

54% of total power used

What could be dean abouwt a landfill? The energy it yields, of '
course. The sanitation districts, which manage landfills and
wastevwaler treatment adlities, run 10 power plants off their own
waste. Most of the energy comes from buming methane gas that
seeps from landfils (as garbage decomposes) or that i emitted
from water treatment {as bacteria break down solids). The depart-
ments are required by law to recapture the gas, and they've been
turning it into energy since the 1970s. How long will the landfills
keep coughing up fuel? One of the power plants is still nunning off
a dumgp closed in the 19610s. The group is set to open a new
12-megawatt landfill power plant in Calabasas, Calif., in October,
23
U.5. Department of Energy
Washington, DC | Government
158 million green kWh
3% of total power used
The Energy Department is partially powsering its own
headquarters through offset aredits from geothermal energy,
and its goal is to reach 7.5 percent renewable power by next yeas,
The depariment’s National Renewable Energy Laboratory in
Golden, Colo., also promotes research and design of new and
improved technologies.
24
PepsiAmericas
Schaumburg, IL | Food & Beverage
157 million green kWh
100% of total power used '
Quick to foliow the lead of PepsiCo, Pepsifmesicas—which, ke
the Pepsi Bottling Group, & one of the langest manufacturers and
distributors of the soda compenmy’s products—went all-renevwabie

in a flash. By huly 2007 energy for all its U5, operations was entire-
by offset by green energy credits.
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