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Clean Energy Action

Boulder, Colorado
Began in 2005

Acceléi‘ate the
Transition to the

- Post-Fossil Fuel World
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Clean Energy Action

Boulder, Colorado
Began in 2005

2005 and on—Helped Begin National Movement to Oppose New Coal Plants
2006 and on-Began Detailed Analyses of US Coal Cost and Supply Issues
2007 and on—Directed Nat'l Attention to the Powder River Basin Coal Region
2007-2008—Defeated “"Clean Coal” Plant Proposed for Colorado

2008 and on—Developed Local Clean Energy Future/Franchise Strategies

2010 and on—Opposed Old Coal Plant Retrofits under “Clean Air Clean Jobs”

)
-
—

1

2010-2013--Key Role in Winning Three Boulder Elections Against Xcel

- 2013 and on—Pioneering Strategies to Accelerate Decarbonization

Essentially No Funding from National Foundations



Xcel’s Approx. Projected Fuel Mix
2015 -2030

Xcel Power Mix Projection

Data provided by Xcel to City of Boulder, December 2010
Graph by Tom Asprey with RenewablesYes.org



Xcel’s Colorado Coal Commitments
Extend to 2069

Xcel Power Mix Projection




Boulder’s Projected Fuel Mix
Assuming Xcel Maintains 2011 Rates s

Muni Power Mix at $/KWh Xcel Projection

Renewable Energy
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Questions on modeling and graphs to Tom Asprey
Contact through www.renewablesyes.org




Strategies for Reducing Coal Generation
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Xcel Power Mix Projection

Reduce Coal Use With:
Community Clean Energy/Franchise Campaigns
Oppose 100% Pass Through of Fossil Fuel Costs
Question Discounting of Future Fuel Costs
Oppose Unnecessary Use of Water to Produce Electricity
Provide Clear Data on Coal Cost and Supply Issues
Address “Stranded (or Sunk)” Cost Issue

Data provided by Xcel to City of Boulder, December 2010
Graph by Tom Asprey with RenewablesYes.org




Strategies for Reducing Natural Gas Use

e
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Xcel Power Mix Projection

Reduce Natural Gas Reliance With:

« Anti-Fracking Campaigns

« Solar Thermal Adoption

* More Efficiency and Renewable Energy

] e W al
A S S S

* Wl diata seusroed from FECo repsi 1o e Oy of Bodlder, per PUC Dechost 10M- 245 and from FUC 118-413E, 2012 RS compliancs plan

Data provided by Xcel to City of Boulder, December 2010
Graph by Tom Asprey with RenewablesYes.org




Trio of Coal Reports

Released October 30, 2013 ¥
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Trends in

u.S. Delivered Coal Costs:

2004-2012

October 2013

By Teresa Foster and Leslie Glustrom
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US Electrical Grid S8 —

(Approximate)

http://standeyo.com/NEWS/08_Sci_Tech/080121.grid.failure.causes.html



#1) Oops—

Faulty Reporting of US Coal Reserves. '
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#2) Repowering the US

Electric Grid l

for the 21st Century |
Is an
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Not a Choice
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Clean Energy Action

Boulder, Colorado
Began in 2005

#3) Clean Energy Action|
Will Help Analyze

== Your Coal Issues

Essentially No Funding from National Foundations



US Coal Production 2002-2012

Data from EIA Annual Coal Reports
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http://www.eia.gov/coal/annual

2012 from 2012 Q4 Quarterly Coal Report http://www.eia.gov/coal/production/quarterly/



http://www.eia.gov/coal/annual/
http://www.eia.gov/coal/production/quarterly/

UK Coal Industry
1946-1994 Nationalized
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http://www.its.caltech.edu/~rutledge/DavidRutledgeCoalGeology.pdf




US Coal Productlon by County 2012 .
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Wall Street Journal Jan 7, 2014 John Miller “Despite Gas Boom, Coal Isn't Dead”




Wydming 1990-2012 Coal Production &
Peak 2008 (??) -
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Wyoming 1990-2012 Coal Production

Data from EIA Annual Coal Report Table 1 - http://www.eia.gov/coal/annual/

Apparent Peak Year--2008 467.6 Million Tons
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184 2 Data from EIA Coal Reports, Table 2 467'6 401'4
Million Tons http://www.eia.doe.gov/fuelcoal.html Million Tons Million Tons
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Coal Deliveries
(Tho! ns)

= Coal Deliveries to Power Plants
by Region—Graphic by Ventyx



Twelve Major Coal Mines in the Powder River Basin, Wyoming
‘ -

Bucksin

Rawhide (BTU)
Eagle Butte (ANR)
' Dry Fork

Wyodak

Caballo (BTU)

Belle Ayr (ANR)
Cordero Rojo (CLD)
Coal Creek

BTU=Peabody Energy
8 ACI=Arch Coal Inc.

¥ ANR=AIpha Natural Resources
CLD=Cloud Peak

N Antelope/ Rochelle (BTU)
¥ Antelope (CLD )

i .

Source: EIS South Gillette Area Coal Lease Applications
Bureau of Land Management, Casper, Wyoming Field Office
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Find Data 0]

Your State’s Coal Supply

http://www.eia.gov/electricity/data/eia923/
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Select Coal Deliveries to Sherer Coal Plant

October 2013 ——
Data from EIA 923 Database

R

Georgia
Scherer 1213[SUB |Coal EAGLE BUTTE MINE|COAL 237,544, Power Co

NORTH ANTELOPE
Scherer 1216SUB |Coal ROCHELLE MINE

KENNECOT Georgia
Scherer 1213|SUB | Coal CORDEROMINE  |TENERGY 205. Power Co
ARCH COAL Georgia
Scherer 1013(SUB |Coal BLACK THUNDER . Power Co

http://www.eia.gov/electricity/data/eia923/
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Overburden Above Coal in the

Powder River Basin (Wyoming and Montana) |

Methodology

Figure 2-3. Overburden Thickness above Assessed Coal Zones
in the Powder River Basin

W)

Source: US DOE, DOI and DOA Inventory of Federal Coal Resources August 2007



70% of the Coal In the Powder River |
Basin is Not Surface Accessible =

—

s Blue Hatched Areas = B8
Areas Where

Surface Mining

Is Not Anticipated...

in the Powder River Basin

Wy Ancer
nnnnnn

[ T
Assessed Coal Resource
Strip Ratio

o o

Source: US DOE, DOI and DOA Inventory of Federal Coal Resources August 2007
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Powder River Basin Mines ‘

Wyoming =
Black Thunder Mine
Remaining Life: About 6 Years

Life Extension: About 7 Years

= Current Overburden: 282 Feet
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Expansion O-burden: 400+ Feet*

*For the West Hilight Major Expansion

i

Source: Environmental Impact Statements PRB Coal Mines
Bureau of Land Management, Casper Wyoming Field Office
and 2012 and 2013 Arch Coal 10-K Annual Report
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Powder River Basin Mines ‘
Wyoming o

North Antelope/Rochelle Mine
Remaining Life: 20 (??) Years

Life Extension: ?? Years

~ Current Overburden: Z271Feet

--.r"". - ':_’._

-—
L ——
——

= Expansion O-burden: 340+ Feet

—
—
—_—

Source: Wright Area Environmental Impact Statement PRB Coal Mines
Bureau of Land Management, Casper Wyoming Field Office
and Peabody Annual 10-K Reports
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Rising Coal Production Costs in the Powder River Basin
— i ’

Powder River Basin Mine Production Costs
2004-2013
Arch Coal and Peabody

Peabody Coal PRB Mine Production Cqst

Arch PRB Mine Production Cost

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
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Delivered Cost of Coal to Regulated Utilities from 3 Major
Coal-Producing Regions over the Last 25 Years

Central Appalachia
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Powder River Basin
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S0
1987 1992 1997 2002 2007 2012

Sources: EIA Form 923 (and predecessor forms); Conversion to 2011 dollars from US Budget Section 10 - Gross Domestic Product and Implicit Outlay Deflators Analysis by Appalachian Voices, March, 2013

Graph by Matt Wasson, Appalachian Voices




| Colorado Delivered Coal Costs 2004-2013
P I

Data from Table 4.10.B. in the Energy Information Administration's Electric Power Monthly
http://205.254.135.24/electricity/monthly
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7.7% Per Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Data from Table 4.10B EIA Electric Power Monthly
http://www.eia.gov/electricity/monthly/
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| Arch Coal (ACI) Powder River Basin

Profit Margins Very Thin

TTTT——

Arch Coal PRB Coal

$16.00 -

$14.00

Sales Price, Production Cost, Net Margin

o

Coal Sales Price/Ton

$12.00

$10.00

$8.00

Coal Production Cost/Ton

$6.00

%4.00 s2.15 Coal Margin Per Ton

$2.00

$0.00

$1.67

Data from Year End Reports Arch Coal Inc.

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Arch Coal is Owner of Black Thunder Mine, Powder River Basin, WY

g —




Alpha Natural Resources (ANR)

Negative Profit Margins from Eastern Mines s
—

Alpha Natural Resources Eastern Coal
Sales Price, Production Cost, Net Margin
2005-2013
$90.00
$80.00 Wn
$70.00 f——
$60.00
$50.00 on

$40.00
$30.00

$17.30 Coal Margin Per Ton

$20.00
sg.63 $11.52  $9.67 $10.80
$10.00 57.60
$0-00 I I I I | T T 1
($10.00) 2005* 2006* 2007* 2008* 2009 2010 3
($8.27) ($7.85) ($9.09)
($20.00)

Data from Year End Reports Alpha Natural Resources and Predecessors






Gilletarrest April 29, 2013

Peabody Annual Meeting, Gillette Wyoming April 2013



® Peabody Net Income

$1,200.00

| $400.00

($200.00)

($400.00)

($600.00)

2011-2013

Peabody Net Income

(Net of Income Taxes)

$1,000.00 -
$800.00 -

| $600.00 -

$200.00

$0.00 -

$1,012.80

($470.90)

I

($286)

Peabody 2013 Annual 10-K, page F-5 (p 86 of 188)




—

—"
—
| it
=

T

Coal Company Debt Coming Due
#1 Peabody ("BTU")

$650 Million due 2016 (7.375%)

$1.52 Billion due 2018 (),

$650 Million due 2020 (6.5%)

$ 1.185 Billion (2020) Term Loan Facility
$1.34 Billion due 2021 (6.25%)

$247 Million due 2026 (7.875%)

Others due later .......

Total over $6 Billion In
Debt....

From Peabody 2013 10-K Annual Report, page 64

_—



| P —— -
#1 Peabody CEO, Greg Boyce— |

2013 Q3 Earnings Call Transcript =

...there has been discussion going around, |
around what is the — what'’s the [line]
capacity out in the Powder River Basin

that can come back In
as prices continue to increase.
As we have talked
: before, our view is it’s
g fairly limited.

http://seekingalpha.com/article/1751482-peabody-energys-ceo-discusses-q3-2013-results-earnings-call-transcript?part=single -
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#1 Peabody—(CEO Greg Boyce 2013 Q3) _E

”...people are going to have to i
start spending real cash
to repair equipment that’s been parked,
replace engines, rear motors and the like.
...people have not spent
capital to replace equipment that
ultimately reached the end
of its useful life or spent capital
to overcome the annual
Increase in stripping ratio
that naturally occurs in the
Powder River Basin.”

LA

http://seekingalpha.com/article/1751482-peabody-energys-ceo-discusses-g3-2013-results-earnings-call-transcript?part=single
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How Much Longer
For a Financially Healthy
US Coal Industry?

A)200 Years—Vanishingly Small
B)20 Years—Not Likely...

é C)10 Years--Maybe
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- D)5 Years--??

E)3 Years--??
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Sourcé of the Confusion:
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Faulty Reporting of
US Coal Reserves
By the

? US Energy Information Administration
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2012

EIA US Coal —

Estimated Recoverable
“"Reserves”

258 Billion Tons

Table 15 EIA Annual Coal Report
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258 Billion Tons

Table 15 EIA Annual Coal Report



Coal “Re;é;ves" Should Be Economically Accessible:
“Resources” are Technically Recoverable -
If Making a Profit is Not Required.

CoOAL RESOURCES and RESERVES

IDENTIFIED UNMDISCOVERED

Imferred Hypothetical Specuative

asure

RESERVES
Resources

RESOURCES

ECOMOMIC

Increasing degree of economic feasibility

SUBECONOMIC

fereregsing degres of Qeaiogic #ESUramse

Figure 1. McKelvey-type diagram illustrating the relationship of
coal resources and reserves (modified from Falkie and Mc Kelvey,
1976).

Source: Chapter D, National Coal Resource Assessment
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In 1997, the EIA acknowledged that its “Estimated Recoverable Reserves”
did not include an estimate of economic recoverability stating:

“The usual understanding of the term "reserves" as referring to
= quantities that can be recovered at a sustainable profit cannot
— technically be extended to EIA's estimated recoverable reserves
i because economic and engineering data to project mining and

i development costs and coal resource market values are not
available. *

Source: http://www.eia.doe.gov/cneaf/coal/reserves/chapterl.html
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First Clean Energy Action
Coal Supply Report

February 2009
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U.S. Foresees. a Thinner Cushion of'—(i)al

BY REBECCA SMITH

Every year, federal employee
George Warholic calculates
America's vast conl reserves the
same way his predecessors have
for decades: He Yooks up the
prior year’s coal-reserve esti-
mate, subtracts the year’s nation-
wride production and arrivesata
new official rally.

Coal provides nearly one-
quarter of the total energy con-
sumed in the U.S,, and by Mr.
Warholic's estimate, the country
has enough in the ground to last
about 240 years, A belief in this
near)y boundless supply has led
officials to dub the U.S, the
“Saudi Arabia of Coal”

But the estimate, recent find-
Ings show, may be wildly over-
confident.

While there is almost cer-
tainly as much coalin the ground
as Mr, Warholic’s Energy Infor-
mation Administration helieves,
relativelylittle of it can be profit-
ably éxtracted. Last vear, the U.S.
Geological Survey completed an
extensive analysis of Wyoming’s
Gillette coal field, the nation’s
largest and most productive, and
determined that less than 6% of
the coal in its biggest beds could
be mined profitably, even at
prices higher than today's.

“Wereally can't say we've the
Saudi Arabia of coal anymore,”
says Brenda Pierce, head of the

Wall Street Journal 2009-06-08

USGS team that conducted the
study,

No one says the U.S. is facing
a coal shortage. But the emerg-
ing ranks of “peak coal” theo
rists argue that current produc-
tionlevels may be unsustainah)e
and, if anything, create a false
sense of security. David Rut
ledge, an electrical-engineering
professor at the California Insti-
tute of Technology who has stud
izd global coal production, fig
ures the U.S. has about half as
much recoverable reserves as
the government says, which
would work out to about 120
years’ worth.
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December 2013:
Energy Information Administration ("EIA"”) Again —

Acknowledges US Coal "Reserves” Have Not
Been Analyzed for Economic Recoverability

s

Table 15. Recoverable Coal Reserves at Producing Mines, Estimated Recoverable Reserves, and Demonstrated Reserve by Minin
12

(million short tons)

Underground - Minable Coal Surface - Minable C

Recoverable
Estimated
Recoverable Demonstrated
Reserve B:

Alabama

Alaska

Arizona

Arkansas

Colorado.

Georgia

Idaho

Winois

Indiana

lowa

Kansas

Kentucky Total
Kentucky (Eas)

Louisiana
Maryland

Michigan

Montana

New M

North Caralina

North Dakota

Ohio

ishoma

Oregon

Pennsyhvania Total
nsylvania (Anthracite)
nsylvania (Bituminous)

South Dakota

147,750 12,008
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e bsce consicered rec - exciuding cos’ ezim
. forthe dem:
cented 32 of the end of the reparting year's mining ¥
c.racy an found 3t desths and in coslsed thickne:

Recoverable
Estimated

Demonstra
Reserve B:

14,287
109,898

+ reporting mines. EIA's estimated recoverable reserves indude.
frer apBiFing sscumed mining recovery rates Thisestimate

rociucing lezz thar
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December 2013:
Energy Information Administration ("EIA"”) Again —

Acknowledges US Coal "Reserves” Have No
Been Analyzed for Economic Recoverabilit
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Table 15. Recoverable Coal Reserves at Producin i m. and Demonstrated Reserve by Mining Method,

(million short tons)
Underground - Minable Coal wface Total

Recoverable Recoverable Recoverable
ted 1 timated
Demonstrated Re ed Pra Recoverable De
rve Base Min rves Mine Re: i

Alzbama

Alaska ,
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= = Estimated Recoverable Reserves
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Maryland
Michigan
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= | T Specific Economic
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, = Feasibilty Criteria”

Pennsyivania Total
ria (Anthracits)
nia (Btuminous)

West Virginia Total 28010 17,013
West Virginia (Norther) N A

- t NA 1 NA NA “ , ’
- Wyom 42,856 17,495 37483

u.s. Total 329,814 12,008 103,898 151,571 257,628 . .
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N = Nox
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Faulty Reporting of US Coal Reserves. '

[

e




Direct Normal Solar Radiation W
kWh'm® day

are
darived from 10 kon Perez data, with modifications by NREL
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= U.S. Coal Costs 2004-2012

——
UNITED STATES AVERAGE COAL COSTS 2004-2012

Data from Table 4.10,B. in the Energy Information Administration's Electric Power Monthly
http://205.254.135.24/electricity/monthly
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Increasing 7.7%/Year
2004-2012

2004 2005 2006 2007 2008 2009 2010 2011 2012

11

Data from Table 4.10B EIA Electric Power Monthly
http://205.254.135.24/electricity/monthly/




s N
Average US Coal Prices vs Projections from Six
Editions of the Annual Energy Outlook
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Source: EIA Annual Energy Outlook 1999 - 2011. Adjusted to 2010 dollars based on US 2010 Federal Budget - Section 10, Gross Domestic Product and Implicit Outley Deflators. Analysis by Appalachian Voices.

From Matt Wasson, Appalachian Voices
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Peabody Australian Coal
Sales Price, Production Cost, Net Margin
2003-2013
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Alpha Natural Resources ("ANR")
5-Year Stock Price

http://www.reuters.com/finance/stocks/overview?symbol=ANR



8 Loss in Share Price—US Coal Companies
2011-2013

CARBONBUBBLE?

- PEABODY ————+—— ARCH COAL——+— ALPHA N.R.— ClowdPeak + CONSOL g A4 P~ BWICO
share price

-56%

http://www.vancouverobserver.com/blogs/climatesnapshot/collapsing-share-prices-us-coal-hold-warning-bc-and-alberta-carbon-bubbles
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Boulder’'s Greenhouse Gas Inventory |
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Figure 3: Updated Forecast Boulder GHG Inventory by Source, 1330 — 2012 with RPS Effects
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Source: City of Boulder Climate Action Plan Assessment July 2009
http://www.bouldercolorado.gov/files/Environmental%20Affairs/climate%20and%?20energy/City_of Boulder_ALL_SECTIONS_FINAL_072809_v9.pdf
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Repowering and Decarbonizing Colorado
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Colorado’s

Colorado’s
Wind Potential Solar Potential
Over 200 GW

Approx 96 GW Sl
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To Meet Peak Demand, Colorado Needs About 12 GW (12,000 MW)

Colorado has the Potential for Over 300 GW of Wind and Solar....

el
.q

—
e
e |
— -

And Many Companies Ready to Build Projects.

Clearly, we can largely decarbonize our electricity--IF we decide to do it!

Maps and Resource Potential from Colorado Governor’s Energy Office based on NREL Data
Information on Wind and Solar Bids from Xcel Energy
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Costs Going Forward §

2010-2020




Xcel’s Recent Cost Data™
(February 2012)

$50/MWh

$35/MWh

Coal data from Pawnee (11A-325E) and Hayden (11A-917E) Dockets Colorado PUC
Wind data from Limon I and Limon II Dockets 09A-772E and 11A-689E
These costs do NOT include any price on carbon and assume there is no societal cost for coal....



Exa‘n;ple of Xcel Modeling Results
September 9, 2013 —

Figure 22 - Annual Cost Savings of 450 MW Wind and 170 MW PV
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Xcel's 120 Day Report, Docket 11A-869E Colorado PUC , Page 70
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Figure 13

Source: National Renewable Energy Lab
Figure 12, TSGT Resource Plan Report, November 2010, Page 116
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Source: National Renewable Energy Lab
Figure 12, TSGT Resource Plan Report, November 2010, Page 116
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The drect normal soler resource estimates shown are
darived from 10 kon Perez data, with modifications by NREL

Leslie Glustrom Iglustrom@gmail.com 303-245-8637

www.cleanenergyaction.org




