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Welcome

¢ Brent Hathaway, Dean, College of Business
e Myron Allen, Provostand Vice President for Academic Affairs

Brent Hathaway¢ K| y1 @2dz F2NJ 22A Yy Ay 3 dza anl WNave thisimg/ok y 3 @ LG
year for a couple of reasons. Oneg have thousands and thousands of stotighat arewandering

around happy and envisiamg allGAés. Two, we also have half théootball teams in the land envisioning

undefeated seasonsSo those two things always kindragke me smile. | want to welconadl of you

on behalf of the College of Businebty name is Brent Hathaway for those of you h&v@(i Y S G X | yR |
dean of theCollege of BusinessA couple of thank yous to get started. Clearly RA Ry Qi R2 (KS 4
make this happen and | want to reauge thosehat have. Firstthose who organized includbe

Gollege of Businesshe College oEngineeringand Applied S@nce the School of Energy Resoascand

the MBA Council. Thank you for your help on this. A special thanks though this morning goes to KalLee

Lope and Thyra Shepard from the College of Business and the College of Engenee:vqgplied

Science for theihelp. They are outfront. $G Qa 3IA GBS (K Sah atleakitegf Bsz 42 (KSe@
[applause]

2 SQR faz2z tA1S waendNBnCahaqi arid Gas ot theiR pongoBI8p of the food

beverages of the summit today. And I understand that he peasof the early conversations that

helped make this happen. Thechestrater Yy R NB I f t & GKS NBIFf ¢gSAIKGEATFAS
Noble, Assistant Dean of th@k&ge of BusinesKent thank you for making today hapn. We

appreciate it. dpplause]

It is my pleasure this morning to introduce igss;@ 2 dz R2y Qi IS4G G2 R2 GKIG @SN
introduce Myron Allen, who is Provost anit® Presidenfor Academic Affairs at the University of
Wyoming. He is the Universii @ Qa / riidGBfiger, hn@slrdR@dnsible for academic programs,
budgeting, personnel and planning. Now if that sounds like way too much fun for ontrhawe,
imagine being the final stop for very intelligent, but at times viengtional faculty and myse#xclded,
highrmaintenance deans. Anyway, he has a big job and we appreciate what he does. Héheine
faculty in 1983 aanassistant professor dflathematicsand obtained the rank of professor in 1992. He
has served as aid¢ Presidensince 2005 and absserved as a department chairman priorthat. He
receivedthe Y A S NAR A (1 & Q& K A HdrBpary Distidglishdd Facuidward ib 8P &nd

his teachingnterestsand researctinclude numerical analysis, partial differential equatidihgd
mecharics and computational mechanio§flows and forced mediaHe has an undergraduate degree
from Dartmouth as well as two graduate degrees frBnmceton University. Pleagoin me in
welcomingMyron Allen. [applause]

Myron Allen: Good morning and thdayou all for being heréduring the 1970s, the ited Sates, and

the world,took a shot over the bow. For a few years, oil price shocks led to widespread concern about
allenergy supplies, and there was a flurry of research into the technologies andragmof energy.
Today, after nearly three decades of complacency, energy has come to the fore again. This time,



( NHzOG dzNI £ OKEFy38a Ay 3Jt20Ff RSYFYR a4da3sad GKEF
K2iG 20SN) (KS oehagyseriduslyQa GAYS G2 G118

Q¢ Qx

The University of Wyoming needs to be at tlemier of this conversation. Isicommon knowledgand

no news to anyone in this roothat our state has a remarkable energy portfolio: giant gas fields, some
2T (KS ¢ 2 NI Rsits, & fashifhithg array@®old dilfieRI§ weeldss uraniundeposits
unfathomed deposits of oil shale and gas shale, and plentiful sunshine and wind.

But the magnitude of our resources tells only part of the story. With a single research university,

outstanding industry support, and an unparalleled level of sophistication among our political leaders,
222YAy3 Oy 0SS GKS f I 0 gt WechidincibaieNde pofickdand | Qa4 Sy SNH
technologies needed to weave enhanced oil and gas recovery, coal conversion processes, carbon
sequestration, underground extraction processes, and renewable energy technologies into a coherent
strategy for the comingenturyfor our nationand the world And | believe that we can do so in a way

GKIFG LINBaAaSNPYSa 2@2YAy3aQa addzyyAy3a SYy@ANBYYSyGlrt |

Economics is thkeystone in this adventure. It is the conceptual tool that enables the extraction

technologies, thainforms policies governing pipelines and electric transmission lines, and that enables

dza G2 GKAY|l NIraGAz2ylrfte [o2dzi SY@ANRYYSyillf A&dadzsSa
conversations about energy in the Rocky Mountain west.

We owe manyhanks® GKS / 2f€tS3Sa 2F . dzaAySaar 9y3IAySSNAyS3
School of Energy Resourdes putting this event on today.2dzQNBE Ay F2NJ ' RIF & Fdz f 2
discussion about energy economics. As proud as | am of our faculty memdeadraimistrators for

taking on this challengmostly on their own initiativel want to offer my special thanks to the experts

from industry andromi KS D2 SNy 2Nna 2FFAOS 6K2 KF@S GF1Sy A
contribute their insights.

Pleaseenjoy the sessions, and please find time to poke your head out into the gorgeous Laramie
sunshine. Your mother was right: you need some freshldiank you[applause]

[Back to Table of Conterjts



232YAy304a w2tS Ay GKS 9ySNHe 9ljdd GArzy

¢ Rob Hurlss, Energy Advisor to Governor Freudenthal

Brent HathawayNextL QR f A 1S (2 Ay {iNRRdzZOS wWaetommuiadtidha & K2 A 2
Policy Advisoforthe state2 ¥ 2 @2 YAY 3 YR (KS IfandeByNhepmitero2 FFAOS @
the Casper Star Tribune and chair of the Wyonioglic Service Commission. He is active in economic
development and in regional electnitility planning activies. He has two baelor degrees from

Montana State Universityne in chemisty and one in higlry. He also has two graduate degrees, one in

Applied Economics from Stanford and an MBA from Harvard. Rob enjoysapee software and fly

fishing. QY 3J2Ay3 (2 GSI &9 nokck that @aktdfiithese 2ebiird no Budan2 y R @

interaction and | want to know if this has to do with living in Cheyenne or serving on our good

governo& staff.[laughter]Rob, thank you for joining us.

Rob Hurless Thank you Dean Hathaway, it is a pleasure to be here this morning. It was a great drive
overand | echo the other remarkabout Wyoming living. On days like this, it is not hard to come to that
answer.

When | looked at thagenda, | was very excite@@ne, lecause you have some extraordinary
practitionersin the enegy business on these panels.islan excellent lineup of folks that should provide
a really good day of insight into what | think are very complex Aaytred problems and issuegnd

then | eally applaud the theme of this, of energgomomics, because as you look around the world and
read the press anddten to the radio and watch TVnergyobviouslyfor a lot of reasons has bubbled up
to the top and is front and center, but the disgsions, particularly about policy, are not very
sophisticated and tend to be polarized between the environmental communyingahat we have to
shutcoal andfossil flels2 T¥> ¢S  OI y Q (imote & théldtherfolkks sRymnipdk detsigef &
realistic, the costs dhis are going to benormous What is lost in that discussion sometimes is the
notion of economics, fobringng economics tdearon theseproblems.

Ly GKS 2FFAOST 6S dzaS | YS{l LK 2 NI enepySen@onindgnt A G (G KS
and economics; if yoimaginea vindiagram with those three circles and where they intersect is really

the sweet spot and what you need to be talking about. You need to be talking simultaneousty abo

energy and the environment aretonomics. And if you find yourself in discussions where those three

are not all being part of the same conversation, if it is just environmental, or just energy, chances are it

will not be very productive and so it is hard work to tsitkiultaneouslabout those threekinds of

notions. Bt it is really whereif we are going to make progreisat will endure we have to do that hard

work. AsProvost Allen pointed ougconomicscreatethe frameworkfor that. | applaud the

organization for picking thaheme and the way they structured the panels.

Now, whenwe talked about this frameworkor policy discussiomwe found ourséses adding a fourth
6 G2 GKI G o -abiltyK Aftér wa farmuBate $hésdziolicies and look at the stuff, what is it
going to take to do it? And that really gets lost in conversations, particularly at the national level



because there are implicatiorfier this kind of energy transition that we are; of our ability to execute
on that.

As an example, | was in a meetingoaiple of weeks ago with a company talking with folks at the
Southwest Region&arbon Sequestration Partnership, and one of their partners is Southern California
Edison, a big utility company in Southern California who has an interest, obviously,lgvaslitics of

their state and looking at clean energy, and part of clean or cleaner energy is how you manage carbon.
There has been a lot of press on that, and there will continue to be a lot of press on that. And we looked
at a timeline for the developent of a sophisticated coal plant that would gasify coal and manage and
sequesterCQ. (e of the first things you findut inthis process if is extraordinarilyexpensive and

you get dlkinds of remarks about is thechnologyoff the shelf or not ad it turns out there is a lot of

work todo. But what struck me abothat discussion is that even a committatlity, recognizinghe

realities of the world as they lay out their timeline for that, we are lookingigiit ornine years with all

green lights at every step of the way. Green lightgfmitting, for design for finance, for regulatory
recovey, all the kinds of things that go into the constractiof that plan is probably a ningear

process. So when you heatls saydwell, okay,we need to trasition in a way from traditiondbssil

fuelsg they have a right to think that waand havepassion abouthat, but you ned to saypokayif we

are going to do that, what does it take¥hat does it take financiallyyvhat does it take technologically,
andthenthe real skeper in this process is goibgbe what does it take in terms of human capital and
workforce?

If youtried to build a nuclear plant in this country, and people are, for all kinds of good reakens, t

ability to find ruclear engineers that know thaindfolks that can weld those specialized pressure

missiles, those people for the most part have transitioned on and baneor retired or passed away

and that is true also for some of the emergteghnologies like gasification. had the skills at one

LRAYG Ay GKS ydzOf SIFINJ AYRdzZAGNEX 06SOFdzaS 4SS odzaAt d &
gasification technology, although gasification technology itself has been around for a long time, the
applicaions of it in the modern worléind theimplications for greenhouse gas management add a layer

of complexity to that issueSo this notion that things areostfree in the world flies in the face of

economicghat you learnevenin junior high or lgh schoal This is expensive stuff that is going to take

time; it took a long time to get here. Even with cogent political will it is going to take a long time to

transition the economyand that is just part of reality. | think that in policy discussidhyouR 2 y" Qi

recognize that,othS 2 G KSNJ {1 AYR 2F &SR dzO (phd@sS wilh Slkeyha praoldzit, (O K S NB
whether it is wind or natural gas or whomever, isith@oponent. The short answer and the real

answer is thaeverythinghas to be on the tableé. S R 2 ye€hé luxiiry as a society in the®Jto take

anything off the table.

Thankfully we live in a mket based economy anitie market is extremely activ@here are all kinds of
people out there, doing all kinds of resehtrying to solve the problem}ying to make themselves
profitablein their business and industry, but short of some just extraordinamgnticipated
breakthroughs it is goontotake all thatto really transition the economy. We have the opportuniby t
assert some global leadership here, and gaségto start in places just like this one, doing good work in
labs and takinghat work through institutions likehe School of Energy Resouree®ithe Weskern
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Researchnistitute, moving that from theab out into pilot scaleactivitiesand commercial scale
activities

This is an exsordinaryplace to be during this period in the countries history because as you know, and
LQ@S &l AR GKAA& Yl yealofidipedpla. Wyghi@aiBU basis @dvides }0% ofa G 2
the BTUs that are consumed in this country e Thit therg the metric,is quadrillion BTUdn rough

terms, the countryusesabout 100 quads and Wyomimpgoduces 10 quadsaf and away, the largest
supplier ofenergyof any statein the country. Other states like Texas produeere, but Texas is

actually a neimporter, where Wyoming is a nexporter. That comes from our coal, where we are first
in the country by a wide margin in termstbie 450 million tons of coal we produce ughly 40% of the
marketplace out there. Natural gas, on the order ofilian cubic feet a year putssusecond or third
among states of natural gas. Oklahoaral we fight about who is second and who is third. Uranium
number one state in the country and we have been for a long time in uranioduption and given

gKI G ¢S anNEmsioficerdssaiplications thered a huge amount of interest irranium, aain
drivenby price. When | came to the office not thahl ago, about three years ag@llowcake was in

the $7 to $10to $15 a mund range, it spiked up ov&100 and is now in th&70 range, so that spurs a

lot of interest of course.

We still tave a very significant oil pdoiction in the range of 55 milliobarrels a year. What is interesting
aboutthat, thanks to the good woref some folks on the panel and in the industry, dhd

Enhancement Recovery Instituter the application of enhanced oicovery,g S Q38eh the

production curve, which has beem a decline for decades, start to flatten aridactually improve.

One of the great ironies in this state in all of the discusaiooutmanaging C@s in fact Wyoming is

very CQ@short, we coulduse all kinds more G@ produce more oil. There isvary robust market out

0 KSNB & 2 haidaexplaintikehyb@iiin here abouvind. The attribute of wind witlespect

to development in Wyoming is the word transmission constraint, but if you look at the wind maps and

they classify them by the @ity of wind, whictbasically means how oftehblowsat a sufficient speed

to make electricity. The corridor here and north of Cheyenne for about 75 miles are the best wind on

the ground, short of the coastal windsff the coast of the U.S., anywhérethe country And it is just

you have to be able to get that wind to market. There is a huge demand, willing developers. They have
their meteorologicaR I G £ GKS@& GAYR dzLJ 6yl FAYIFYOAYy3d IyR (GKS
owners includinghea G I G4 S @ 2SS Ol yQi ISH ergodmniaek thfdudtyhstit @ | SNB
actually takesd get this stuff donehow to execute it. It imot a question of potential, @ not a

j dzSa G A2y 2aquestioNdf caniydu ekedu andhat does it take to get done.

In the case of transmissionp&ky Mountain Bwer stepped up to the plate and announced 15 months

ago now,a # billion project to move energy from Wyoming to their service territories, which are six

states in the westOregon, Walsington, California, IdahdJtah and Wyoming. That project they v

broken it into twolegs Gateway Véstand Gateway South. Gateway West is underway. That project

the permitting process of that project is probaltyo and a half to thregrears log. KSy & 2 dzQ@S 32 0
construction. ¥u are buying steel in a marketplace where steel has probably doubled in the last three

or four years, which of course adds to the cost of it and adds to the difficultysaf you are looking at a



timeframe of probably five2 S| NA G2 | OlGdzrtfe& KI@S Iy StSOGUNRYy 7Ff2
everything goes right, if there are hiccups alongwasy thatjust adds time.

Sowhen you start to look at the ability to execute on these things it istmail. There is a greaebate

going on that you know about, by virtue of press reppatsout natural gas pipeline capacity in the

state. Our production curve going up pretty fast our ability to get it to marketot quite so fast. So

we are in this interesting situatioof productionnot running the ability to take away and you get this

gas on gas competition at this end of the production with the effect of prices falling. And when you

have hiccups for both naturally occurring and other kinds of things, prices faly ghetnatically.

. 2 dz€e@ natural gas prices fall aboute’> A G R 2 S a yl&yias gassline prices oY ailzpyikes,

but natural gas from earlyulyuntil this morning has fallen about 40% on a national basis. So that puts

the pricethis morning a about $7.39. Yesterday, gas aDpalwas 78 cents. Now that getty

extraordnary. Adifferential of $6.61to Henry Huband that is due to the fadhat pipeline takeaway

capacity is constrained. Now in this case it is constrained by sonsthatsare taking place on the

Rockies Express Pipdjrihe big one that starts in Coloradod comes through V@msutter, over by

Cheyenne and then heads east. What happened on tha&lipgis thatthere was a contractor on a
segment of that, | think badk Kansasi KI &t RARY Qi Ke&RNRadGlGAOFIffe (Sai
company had asked foiThe pipeline for its length, hadbeénSa § SR (2 wmmnn LJAAI L R?2
numberspecifically but the companyKinderMorganand their partners, when theydilt it, asked that
the pipeline be testect 1400psi,roughly. The significance of that is that allows them to put mgas
in that pipe and increases the takeawegpacityso it is a good thing that thdyuilt that pipeline to that
spec. Q& not so god, at least in te shortterm here thatthey have to go back and retest that to certify
that they can carry gaat that pressure the entire length of the pipeline. Y see, when we are
tightly constained, you see that any hiccup in thdrashugeprice effects

We saw the same thing a couple of years ago in oil and Tad True on the next panel can tell you real
horror storiesabout, and other producersabout what we were getting for Yéming oil at that point, in

a market thatwas a $60 dimarket. W were looking at $15 toIB differentials for Wymingoil and

again it is a proof of acces¥Ve saw the same thing a couple years.d@member when theyaid those

two trains down in the south Powder Rivead® in the space of abouive or sixdays? Railroads take a
look and say that they need to do some mainteoa. They sent a note aroundadi of the utilities that

are served by coal frotihe Powder River Basin expect about a 85% delivery rate and you ccale

the ripple of that through the eonomy and you could see it in natural gas prices because those utility
plantshad worked down their stockpiles of coal on the assumption that they could get it anytime and in
the summer they would increase demand for electricity for air conditioning, liaelyto start burning

natural gas in their peaking plants and so you could see as the heat waves moved across the country,
you could see gas prices and power prices just follow that up. | read one story that said that probably
cost the economy abow#3-4 billion. Now who knowstQ very hard to track something like that.

But one ofthe issues that | spend atlof time on and that the governor thinks about a lotstvhat we
call market accesdt is having sufficient transportatioto developthe wind resources, @ having
adequate gas takeawayls,y’ R haviligeadiroad capacity, oil pipeline capidy. Those things are really
important, because we are going to go to aflthis effort to produce these minerals, these engrg

8



minerals;we ought to atleast get paid in the marketplace at a fair price. | spend a lot of time looking at
stuff like that.

The other thing | spend time on is kind of value added. We understandddig andship coal. We do

a lot of it and we do it very successfully. it at a much larger scale than any of our surrounding
competitors. | teaseny friends from Montanand Colorado that BlackhiinderMine, that one mine
produces more coal than eithef those states combinedt is about 8390 million tons and Mntana,

despite the fact that they have actually similar or even larger oil reservesvthy@mingdoes, produces

a tenth of what we do. So there are consequences to policies, of how you think about and how you put
this stuff together in an economic framewoand then how you execute those policies. Bsive look

at value added, which generally means taking those core resources, those fundamesaturces like

coal or gas ooil; how can you process them and add value before they leave the state? Eledsramity
obviousSEI YL § 2F (KIFGX o6dzi GKSNBQa | f2G 2F AydiSNBai
coal you get the synthesis gas, which is mostly@arbhonoxide and hydrogen andew trace things

and you can do a lot of stuff, you can astjthe hydrogen content of that synthesis gas with water and
that is where you start to have the ability to capture Qa nice concentrated stream so on the
environmental side it presents some real benefits to managing the 80t you can do a lot diiings,

you can turn power turbines, you can make methanol, which then eacobverted to gasoline, you can
make ammonia ofertilizer, you can make synthetic pipeline grade natural gas cmaedofthe

attractions of that for industry or a company thatassa lot of natural gas in their process, if you can find
the fuel source and if the economics work in the gasification plant, think about the implication of having
a big cost on younperations tied to a long term Powder Riveas coal contract, verslising in the

world, where natural gas goes up and down like g0

A few years ago at the gas fair, the concern was liquefied natural gas being imported intutiey is

going to be landed at $3.50MCFand that will detroy the industry This yea we are on pace to

despitethe fact that we have increaseaohporting capacitydramatically, we are importing about 37% of

the liquefied natural gathat we imported last year, and that year was less than the prior year, so you
sayawell, what happened tdhat $3.50 landed price fdiquefied natural gas €n the big world, with the
competition for energy on a global basis, it is driven primarily by emerging markéts, @td Indiaand
others that energy sourcéas value all through the glotte the poirt where it is not finding its way,

despite the fact thaHenry HULINRA OSa Ay WdzyS | yR Wdz & fisdddNSwag mH | YR
to our markets I{i @@ing to Japan, Europe, all kinds of places, even with increased production. Which
tells you hat it is a good markebr what kind of demand for what we are going to see and are seeing
globallya 2 6 SQNB Akét whetha iveliaeritfor nat Whether we like it or notyWyomingis at

the absolute center of this discussion and | think that is a good thing, for a lot of the reasons that
ProvostAllen mentioned. We have amazing opportunities and simultaneously amazing challenges, but
with good efforts on the part of bright folkiké those represented in the room and those you will,see
practitioners today t is going to be a great ride. So, Dean Hathawenk you very mucHapplause]

Brent Hathaway¢ K I y'{ @& 2 dzmdw rhe@tien durimbster af @remonies, RGodby, acolleague
of mine andn the College of Businesso is alsdhe chair of the Department of Economics and
Finance. But before weontinug | want to do two things, first off recognize President Buchanan in the

9



crowd, thank yowery much President Buchanamdtone other one, | see one of our Trustees is with us
this morning, Trustee Brown. We will now takena to three minute break and then Rob will start with
our first panel session. Thank you.

[Back to Table of Contents]
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Economics of the Oil & Gas Industry

e John Broman, Anadarko

e Harriet Hageman, Hageman & Brighton, P.C./Wyoming Business Alliance/Wyoming Heritage
Committee Steerig Committee

e Peter Johnson, Sinclair Oil

e H.A. Tad True, Bridger Pipeline

Rob Godby:The interest in economics and energyoeomics in particular is really hearteningirst off,

why are we here? | think everyone knows why we are here, two real important reasons andtthe firs

one everybody is well aware @nergy issues andosequences of energy use whether they are

political, environmental, technical, that is the bist challenge we face as a global society in tfie 21
century, so that goes without saying, but the second thing that we really ddhalge to highlight is why

the University is so imolved and why we want to be souch more involved and we think we should be

is because what we want to do is divert those energy resources into human resources which is really the
secret to the economic development that we all know can happen and we want to see happen in the
state of Wyoming.

So withthat our first panel Wl discuss the issues of thd and gas industries, our panelists incliitst,

our moderator Chuck Masohuck is one of our newest endowed faculty and is now the H.A. Dave
True Jr. Chair of Petroleum and NatuGas Economic3ypically we call him the Tie Chailand he is the
holder of that professorship right now, he will be our moderator. John Broman from Anadarko is here,
he is the General Manager in charge of Natural Gas Production. Anadarko is a lyegénplae Natural
Gas industry and we hear about that company every. dmadarko has also ba a big player in helping
the Universityboth formally and informally, in developing our energy resource talent that will create
those human resources that | wiking about. Harriet Hageman is here, she has a whole bunch of
hats On the agenda yowill see that she is part dlageman and Brightorshe is on the Wyoming
Business Alliance, the Wyoming Heritage Steering Committee, so she is also very impogtamntevh

talk about what energy means in Wyoming. Peter Johnson is here from Sincl&@in@dir Oil is also
another big player and on a personal note, Peter and his family have been very generous to the
University of Wyoming and they are very intebaxsin seeing us develop those humarsource talents

in particular. Hs family has made the donation that made it possiblereatethe Johnson Career

Center that will be in the newdllege of Businesso we thank him for that. Finally, H.A. Tad True who
is fromBridger Pipelind & KSNX FyR AlG Aa y2 O0O2AyOARSYyOS GKI
we thank their family as welWith that we will hand it over to Chuck and we will get back on schedule,
for about an hour we will talk about oil anchg economics and then we will have a break, so thank you
Chuck.

Chuck MasonThank you, | would like to give each of the paneligsmaminutesto tell a little about
themselves and give a little backgrountbhn, would you like to start?
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John BromanOkay. ®od morning, my name is John Bromdmvork for Anadarko Petroleum

02 N1LJ2 NI (i Am2thé Gen&rd& Nahager @oalbed Methaneperations the majority of which are

Ay 2@2YAy3do Wdza G | fAGGOES | o2dzi !ngdntRitaNdgass ¢S | NB
exploration andoroduction companies and we do have a biggance across the Rockiegion we are

2yS 2F GKS yFrdAz2yQa fI NBSad ylI Gdz2NT £ Teep wdtdNP RdzOS N&

Gulf of Mexico producer. Regardingydiming, we have a large presence in Wyoming where we are

focusing our efforts in some of the tight gas plays;aalbed nethane development and also in

enhanced oil recovery projectdie also are operating some gas gathering systems in the state as well.

My background is in petroleum gimeering and during my careerQ@S KIFR &a2YS | aaAx3dyy$s:
LX  OSa Ay GKS ! yAGSR { Gl (S &efyhdppytobeknSre today. YR £ a2 A

Harriet HagemanD2 2 R Y2 Ny Ay 33 L Qe ih Chadde SNyormingI3SY Iy @2 & 2 YA y 3
native. | graduated from the University of Wyomingllége of Business in 1986@dathe College of Law

in 1989. | haveas the gentleman stated, | weseveraK I 6 a® L QY | LI NIySNI Ay (KS
Brighton, which is dedicated to dealing with water and natural resource issues in the state of Wyoming.
LQY fa2 (KS SESOdziA@dS RANBOG2NI 2F | o6dzaAySaa GKI

calledthe Wyoming Conservation Alliance, and the reason that we started the Wyoming Conservation
Alliance, was in the recognition of the federal footprint primarily that we deal with in the state of
Wyoming and we try to provide assistance and help pewie are dealing with the federal and state
regulatory processes. In that regard we revidne federal registeevery day reviewthe state websites

for the various agencies that deal with water and natural resources and we provide information to our
members everyday to let them know what is going on in the stafad that includes information about
scopings, r@dmakingsmeetings, proposed legislatioanything that deals with water and natural

resources. e try to keep people informed aboutwhatisgod 2y Ay GKIF G O2y GSEG®
opening experience to understand truly the regulatory impact that Wyoming deals with every single day,
which was a comment that | think was being magette earlier speaker today. irelooking forward to
presentirg today some information about the Wyoming Oil arms&conomic Contribution Stuthat

was recently completed at the request of the Wyoming Heritage Foundation and | look forward to
guestions you mahave about that.

Peter Johnsont. QY t S i SINGN/BrésiientbfySiclair Oil Corporati. Sinclair is within
Wyomingparticularly, is essentially a refiner and marketer of petroleum. When most people think of
the oil and gas business, they think of what Anadarko does, drilling and producing gdsan@&inclair
purchases crude oil as a feed stock, natural gas as an energy source from independent producers in
Wyoming and points north and we refine that crude oil into the transportation products that you use
SOSNE RI&O® LQY | ff&e Universdsf MBominiNdltizie oNBEskidsSAdVisBry
Gouncil.

Tad TrueMy name is TadrTie. Itis a pleasure and honortobeNi®® L QY GKS +A 0SS t NB&aAR
Pipeline, which is a subset afu€ Companies. Bridger Pipeliisebuilt between Bdger andBelle

Fourche Pipeline. &have 2500 miles of pipeline and are consistently building more. | guess

technically, | should be sitting between the producer and the refinery becaauin reality that is what |

do. | ship crude oil to a refinery. &fayear | was a member of the IGDaskforce to study crude oil that
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Rob referred to before. One of the things | will be discussing today is the impact on infrastrudiuee or
lack of infrastructure for the type of energy that isave Thank you.

ChuckMason:Well,Harriet broughtt £ AG Gt S OdzNBS 6A0GK KSNE iliKAd ol ay

too good to pass ugHarriet has some background informatitirat comescourtesy of the recently
produced study and then we wiive intosome questions.

Harriet Hagemani QY 32Ay 3 (2 32 GKNRdJzAK G(KS SESOdziA @S
issued as recently as August of 2008. It is entitled the Wyoming Oil and Gas Economic Contribution
Study and it was prepared for the Wyoming Heritage Foundatiahit was preparethy Booz, Allen and
Hamilton.[You can find the study online at:
http://www.wyomingbusinessalliance.com/images/WYHF_O G _Economic_Study FINALherk is

guite a group of people who were involved in this Teeiew team included Lori Becker, Dave Bell,
Randy Bolles, Mike Ceballos, Joe Coyne, Mark Doelger, Brent Hathaway, Bruce Ruichayrless,

Dallen JuelfsMike Matthews, Buck McVeigh, Jim Nielson, Mark Northam, Dave Raynolds, Bill Schilling
and Randy Teeuwen.

The study was a comprehensive report to assess the economic contributions in relation to employment
income, industry output and taxes. The timeframas from Feluary 2008 to August 20Q8The major
findings in terms of the extraction and development activities are that the total economic contribution
of the Wyomingpil and gasndustry in Wyoming i$15.5 billion. The economic contribution including
royalties and tax payments $18.6billion. The total employment in the oil and gas industry in the state
of Wyoming is 7229. The labor earnings a#3.9 billion.The employment multiplier is 3.65. The types
of jobs interms of the employment impactsn terms of the 7229 jobs, due to the oil and gas industry,
government accounts for 34.3% or,289 jobsmining 18001 jobsor 24.6% retail trade 4893 jobsor
6.7%; lealthcare and social assistanceB@L jobsor 5.2%;accommodations and foodservite35480r
4.8%. The labor earning impacts:the $3.9 billion in earnings due to the oil and gas industry,
government accounts fd§1.5 billion or 37.5%mining is$1.4 billion 0r36% wholesale trade i$160

million; healthcare and social assistar®®48 million;retail trade$119million. In comparison to the
travel industry which is one of thenly other industries that has been evaluated in this kind of detail in
terms of an economic review. The direct revenue for trav$Ri§ billion. The diect revenue again for

oil and gas i$13.4 billion Employment in travel indust®3,430 jobs. i the dl and gas industry

39,913. Earnings for travel indust$ billion, for oil and gas industr$2.2 billion Gross state product

for travel is 933nillion, for oil and ga$11.2 billion. State and land taxder the travel industry provides
$107million, dl and gas i$2 billion So in terms of comparing just a few of these numbers to the state
of Colorado the economic contribution in Colorad®2$ billion and again in Wyomirigis $18.6billion.

In Colorado that accounts f@2 of theireconomic situation, again in Wyomings 32% The

employment down there is appximately70,000jobsand for us it is 7229 that accounts for 2% of

/[ 21 2 Ndmpl&ehtanct /x2 2 F 2 & 2 YA Y 36 their§rodsistaiedphoduyt it B 7.7C
OATfA2Y |y RL33 WIBNY Asgs3ed daluatian for the steabf Coloradas $7.2 billion and for
Wyoming isp11.3billion or 53% of our assessed evaluatibomsummary in terms of the sta@

economy, the oil and gas industry is responsible for over 31.6% atatgreconomy19.8% of all
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employment, 37.9% of government employment, 25.3% of labor earri®yg% of our gross state
product and 52.6% of our asssed valuation.

This was the first study that was commissioned by the Wyoming Heritage Foundédbielieve the

intent is to look at other industries. There is an effort underway to lddkeAg industry and the
connotations associated with thegAndustry, to go back and look at tourism because | believe some of
the data for the tourism industry is a bit dated so that is the intent, but that does provide you with a
summary of the information that was found Booz, Allen and Hamiltdn its most reent study of the

oil and gas industry in the state of Wyoming.

Chuck Mason:Thanks, Harriet. The format herelisQY 32 Ay 3 G2 LI2aSs gKIG L K21
guestions anaffer opportunities to thepanelissa chance to provide their prospective on those. There

are a half dozen or so questions and | may not get through all of them, and will try to leave a little time

at the endto take questions from the floor. | would appreciate it if you would hold yagstjons until

we get closer to the end so as to provide the panelists the opportunity to sayttieilhe first

question isspinning off of the first speaker of the day, we have plenty of money in the grdawidhere

are problems there and we need be careful about how we proceed, and my first questmuches on

that and it is thisa 2 K dlo you see is the key issue confronting the Wyoming oil asdrgdustry

G2RF@Ké L YSIyd F2NJGKFG G2 o0S 2 LI&tudsStyrBrSMRh. 0 SO dza S
Tad would you like to start?

Tad TrueYeah, Icandothat. A SNa 2F AaadzsSas L GKAY]l] w20 KAG 2y
GKIFG ¢S angifridstiuctré, d6Qa GKIG 6S R2y Qi KIF @S Sy2daAakK 2F
where the volume o&ind flow ofgas is coming online so fast that there is just simply not enough

pipeline capacity and transmission linésan speak more towards the pipeline capattign | can

anything else, but as far as pipelines goes, | think the first thing that happened a couple years ago was

that we basically, all the oil pipelines leaving the Rocky Mountains, all of the refineries were completely

full of oil and yet our produn levelswithin the Rocky Mountains continued to increase and the thing

about the crude oil and it is somewhat similar with natural gas is that every barrel in you have to take a

barrel out. You are not allowed to dump the barrel on the ground; you kavd® something with it.

Once those pipelines are full, that isthat is all you can takeMAd so sadlyl guessthe pipeline

capacity leaving thedekyMountainsended up determiningn both oil and gas, determinirthe price

of the oil you got. Tw years ago Wyoming was trading at about $25 to $3@er the IMEX pricand

Rob mentioned today that we are actually at cents, where Henry Hub is trading@$g7d LiQ&a LINB
incredible to look at the natural resources that we have in this statecamahbility to extract that

NE&2dz2NOS a2 ljdzadolfeszr S ¢S R2y Qi KI @S GKS AYyFNI A&
GSAONB a2YSgKI(G 2y 2WBNIRZ24\Q INBE ket RSPV oL | & 2V
domestic marketWe are kindof restrained by our lack of infrastructuvathin the area and | think that

in my view there are a lot of issues facing oil and gas industry, but in my view | think that is certainly one

of them.

Peter Johnson: took a few minutes and walked around tparking lot before | came in here and my
main problem is there are two regular passenger vehicles parked out there in among the SUVs and
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LA Ol dzLdJa a2 LQR f A1S (K2 faSghtériBeriousis Rohdbus peispectideladiad S (1 K S
petroleum rdiner our biggest challenge in Wyoming is labor. On the hourly ranks it is skilled labor which

is one of the items Rob Hurless touched on this morning. We have, in our pdoretyuction,we have

much the same demand for the high skilled labor that R&mtioned is needed for nuclear

construction. We have pressure vessels well in exces®@® pounds per square inch and we need the

same skilled labors, the same skilled welders that are needed for other high technology construction.

We are just now widing up the largest capital project in the history of our company at our refinery at

Sinclair, Wyoming and for most of that project we were about 150 skilled laborersaftanr desired

staffinglevels At any price, we could not get people who had tiggt skill levels to do those jobs. That

project ended up taking us months and months and months longer to complete than we had projected

just because of a lack of appropriate skilled laleeels And once that project is done then we face our

other challenge and that is skilled management and engineering staff in Wyoming. We have rarely, we

own a refinery in Casper and one in Sinclair as aetl,wehave rarely had both of those refineries at

our desiredengineeringstaffing levels. W are always loking for qualified and experienced engineering

staff and rarely find enough people to reach our desired staffing levels. It is a problem that has faced us

for years and years and it is more challenging now than it has been in the past. And then skilled

management and supervision is a challenge as well. There are those of us who love living in the west

and love living in Wyoming and the opportunities and lifestyle that that presents and there are an awful

f20 2F LIS2LX S GKI G HRags @ iind thas@r8allyiwilleducated; Bkilled,i A& | OK
experienced people who have the talents that we need who also seek the Wyoming lifestyle.

Harriet HagemanFrom a legal and regulatory standpoint, | would say that extreme environmentalism is
one of thebiggest challenges that we confront. When you look at these numbers and you recognize
that one out of every three people in our government is somehow tied to the oil and gas industry, you
recognize the importance of this industry to the state of Wyomi¥gt at the same time, we have this

buy in and this concept of global warming that I think is going to be incredibly distressing to not only our
economy but in the long run to our environment. When we destroy our economy, we destroy our
ability to proted our environment. All you need to do is go to a third world countrgrorof the former
soviet republics and you can see that. And so what | see is a constant attack on the ability to use our
natural resources not only in terms of producing a produetsas our oil and gas resources but
everything from our national f@sts to our water resources, @hatever it may be. And | see an
enormous drain on our society and our ability to move into the future if you will, by these efforts to
destroy our abiliy to use and manage our natural resources.

John Bromanl want to make a couple of comments from the upstream perspective. Interestingly,
everything that | wanted to mention has already been touched®me of these things cut completely
through the irdustry, but a couple of things are slightly different. | think from our standpoint, one of our
key issues is what | would call regulatory uncertainty. Basically businesses succeed or fail on their
abilities to budget ando plan andto implement and exede and generate results and unfortunately in
Wyoming at times it has been difficult to predict with certainty some of the developsént this

relates to some things like BLM land planning, permit delays, seasmia] stipulations on activities,
endargeredspedes issues come up and various things like challenges in litigation that we are faced with
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and so it is a real issue. The second thing that | was going to mention that has already been touched on
is a reliable skilled workforce. The one sortveikt that | will put on that is that in the upstream area a

lot of the activity in places we are doing work in the field we are tremendously restricted in the time
period where we can conduct work and so there are a lot of placesemiercan only condaaevork for

three months out of the year and this makes it difficult to get work done, but it also makes it very

difficult to maintain a reliable skilled workforce. Another issue that really affects the upstream is these
issues with transportatiowhich Tad has already touched on amdavould just echo his comments;

everything from the ability to get the product to market to how it affects the price. | think dimatother

that | would mention that is really more than a Wyoming issue and is a nationalissigist reasonable

access to lands. The country needs more energy and there are lots of restrictions on the ability to
SELX 2NB yR RS@St2L) 02iK 2yakK2NB YR 2FFakK2NB | yR
ability to generate production gmth.

ChuckMasonL QY 3J2Ay3 G2 02YS o001 (2 GKFG o6dzi NRIAKG y2
KFELIISY G2 1AYR 2F aSNBYRALAG2dzat e O2AYOARS gAGK LI
discussions at the republican conventiorath, they are too good to pass up and will sound quite drill,

odzi ¢S oAttt O2YS ol O]l (2 (K2aSo L gyl G2 T2tt2¢
specific issues that were raised, to focus our attention in relation to the markets dletis&bor
question and ask iftherisl y@ G KAy 3 GKIFIG az2yvyS8S2yS Ay GKS adlrdisSsz (K
is there something the state can do to help address those issues and concerns?

Tad TrueFrom my perspective, in terms of accessing ratwkihe first question is what it takes to get

an infrastructure in place. The reality is that we spend half of our time getting our permits and the other
KFfF Aa RdzS (2 O2yaiNUzOlA2Yy ® {2 6KSY 4SS INB f22]
REX(Rockies Express Pipeline)o dzit L Oly GStf @&2dz FNRY 2dzNJ LISNBELISO
9 months to a yegrand that is just a small pipeline and part of it is going thought the permitting

process. We will file for a permit and we will tad@metimes 6 t® months depending on thgrpe of

permitwe are looking farThe other thing is | wanted to addressegulatory aspectsif you look at

some of the drilling that Anadarko and the other producers are doing, it is incredible, the technology

that they have in the last five years is absolutely incredible. Up in North Dakota ys@auguprobably

doing this in Woming as well, they would drill twmiles down, make the steel mpmake a 90 degree

turn and go twamiles the other way, allvhile staying within a 10 foot zon&.hat to me is absolutely

incredible, that technology and the ability to fracture that afteey have drilled that well is pretty

incredible.

Now you look at a pipeline from a infrastructure standpoint, we are building pipelines basically the same
g8 6S RAR pn &SINR 3235 (KSNBQa 0SSy y2 (SOKyz2f?2
jdzSatAz2y 0S02YSasz ¢Sttt ¢gKeé Aa GKIGK 2Sfftsx ¢S NBIf
infrastructure is regulated versus non regulated pipelines, on the regulated side the big diarsetgrs

as REXhe federal government tells you exachtigw to build that pipeline, you are not allowed to

deviate from the regulations that they dictate, now in the gathersygtems, the smaller diameter

pipeline, it is pretty impressive the technology that has been created in the last couple of yearsl. It use

to be all steepipesand now we are using a high pressure synthetic fiya¢ we are putting in almost
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sevenmiles everythree and a halflays just from &onstructionstandpoint, versus a standard steel

system is basically the reverse, you are lookitggy S YAt S | 6SS1 Ay a2vyYS Ol aSa
state standpoint, the biggest hurdle for us is the lack of technology and infrastructure on the regulated

pipeline system. From a state standpoint, we do have the pipeline authbatyas promotedn

particularREX o6dzi 2yS 2F (KS (GKAy3Ia L KI g8 ardaSwhényauy SR 0 S+
look at the Rocky Mountains, it is not just WyomiitgsNorth Dakota, Montana, Wyoming and

Colorado We are all in the same game together, yet ghate ofNorth Dakotas forming their own

pipeline authority, and Wyoming has their own pipeline authority and each one has done a good job of
promotingNorth Dakotapipeline, and Wyoming has done a good job of promotitgyammingpipeline,

but the factremains that we are &in this together. From a state level we need to talk and we have got

to get out of the island of th&ocky Mountainsso to speak, that we live in.

Peter Johnson:My only comment is that frankly the only issues we face aregpeernmental issues.

We find Wyomindo be a great place to do business, we fingidMinggovernment great taeal with,
Wyomingregulators great to deal with and our issues are really market bssegs. V8 | NSy Qi t 22 1 A
for anything else from the governme

John BromanJust commenting on the workforadement, as | mentioned the ability to only do work
three to fourmonths of the year ultimately impacts our workforce. The kind of companies that do this
work will choose to go and work other places whtrey can work on a more sustained bastsiai
ultimatelyis a problem for the industry and also hasiapact on the economy of WyomingSo anyway
we would love to see some relaxation on some of those things to allow work to be conducted for a
longer amount of time.

Chuck MasonThis is a good time to drilthink. | think this may be best for John, Where are those
pockets? Those undiscovered pockatsintapped pockets in the stale Maybe focus on this state if
you will. Are there big pockets to bath and what are we trying to move out here for pasiadditions
to the workspace?

JohnBroman2 St 3 LQfft (Stf @&2dz KI HatquesSton witespeciteS I £ £ & LINB
Wyomingis allowing exploration in a lot of areafhe comment | madearlier was more of a general,

sort of national question. Mview is that there are areas in theSJboth onshore and offshore where

there are the potential for significant hydrocarbon additions and basically increasing the opportunity set
available for exploratioand developmentn my belief is going to sellt in increased production.

If tk S NB Qgh ogiey &edz it may result in allowing infrastructure to be developed and those kinds of

things and | know these aih a lot of casebavetheir concerns fothe environment and other things

and ultimately it is a balanciragt thathas to be looked ais Rob mentioned.

Chuck MasonPeter, do you have something to add?

Peter JohnsonWell yeah. There are all kinds of levels of science applied to exploration and production
to try to maximize success rates, my favorite geologist lists his favorite meftfodling oil and gas as

a Of 2 a.2vybwwan © drill where somebody else has already found it. If you think you are going to
Idaho and find a great deal with exploration, the odds are pretty highly stacked against you. But our
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involvement in explorton and producton which is primarily outside Wyomiings really focused on the

new technologies that are bringing previously oftentimes knowrt, ot economically exploitable,

resources to miket. The obvious one here in Wyomiisgcoabed methane. Evieyone knew it was

there forever, it just took someone figuring out the technolodjye Bakken playn North Dakota that

¢ I Rr@acived in transporting crude oil from is another simijtéay. Everybody would drill through the

Bakkenfor the last 50 yearknew that theBakkenhad oil, but nobody knew how to get it out, so until a

year or two ago, somebody figured out how to do that. The resource playexis, Oklahoma,
ArkansasPennsylvaniaand A OKA 3y | NB | ff KS firdingeSmuchitod®an 2 F G KA
America America ighe most drilled country in the world. There are more oil and gas wellsqere

foot in the United States than anyplace in the world and so the odds of finding huge unknown resources
within the bounds of the Unite States today are relatively remote, but the odds of finding immense
NE&a2dNODSa GKFIG FNE G2RIé RS@GSt2LI10tS GKIFIG 6SNByQi
future.

ChuckMasont QR f A1 S (2 F2ftf2¢ dzL) 2 yemorEofdnaturalgasguy,t S o0 A G @
odzi !'YFRFENJ2 A& I LINBGidGe o0A3 LIXI&SNIAYy SyKFEyOSR 2
opportunity go by, it seems to me that this is a fine example of what Peter just touched on, the new
technologies that tapnto what were previously unavailable resources, Salt Creek being a fabulous

example, buPower River Basigenerally is at our doorstepow, can you say something about that?

JohnBromanz St f Ay 3ASYSNIf 6SQOS KIR azYé&hagyandy ia I 02
you know the industry has been making many advancements. Many things that we are doing today in

terms of horizontal drilling things likeoalbed methane production, things like that, we are using

technologies thats SNB y Qi LJ2 a aga. oThirys likeSeyhariee®l bilN@covery. We do have one

project in the state which is the S&teek Field where our company took an old and mature field, in fact

it just celebrated it 00th birthday and a few years ago we started a @f&ction projectto increase

the productivity out of that fieldWe build a pipeline to bring the@ in and we have seen great results

GAUK Alo LGQ&a NBadz 6SR Ay Ay ONBI &puttiagitinkn LINE RdzO(
ground, where it otherwiswould be puty G KS | G Y2 ALKENBITF AR SADNE ¢ 2 B& yI
another example of the application of advanced technologies.

Peter Johnsonf KdzO1 = GKS 20KSNJ G6SOKy2f238 GKIFIG NBlLftfte Aay
earlier. Wyoming is one of three statesthe United Statethat has huge oil shale reserves, oil shale
deposits And the attraction of oil shale is if it can rdathe point where oil shale came, ke

economically produced from shale atwio, enter the existing infrastructure systerthe existing

systems of pipes, refineries, terminals, pipelines, gas stations and consumeasmilymeets a
substantial porton of the United &tes energy needs that are currently being onjgd. When you

send$2 billion dollars a day overseas for imported petroleum a certain portion of those dollars end up
in the wrong hands and there is simply nothing that can be done ahoithat many dollars a day
leaving the United States becomes a secuss$yie a security risk and so oil shale really is in a lot of

LJS 2 LX S<iRe salvatignRrom that issueThere is more hydrocarbon oflae in the corner of
Wyoming, Colorado ahUtahthan there is hydrocarbon in thigliddle East. The challengefiisding a
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way to economically produce it and with a techogy that results in a commodity that fits in the
existing infrastructure.

Chuck Masont want to shift gearslightlyand touwch on a question that a couple of panelists have
hinted at. Lets imagine if we will that a fedecarbonpolicy is about to be implemented. You see it
coming Are there things that you could do, so as to ride through that, or perhaps even to thriven s
a postcarbon policy world?

Peter Johnsont. §uing on that one as well. From npgrspective the primary problem with the debate

that occurred in Washington over the lagiuple of years was the carboagand trade system was so

fraught with so manypreferences and favoritisms that the key there veamply to have the politial

contacts and the political strength to be able to get your company or your industry or your use to be one

of the favorite uses and therefore essential yet protected from thmaasa&arbon burdenhat other users

were beingforcedto incur. And in that regard oil and gasaditional oil and gas uses were fairly

discriminated against and so from my perspective, a very flat straightforward carbon tax that taxes all
carbon emissionen a equal price per ton basis leaWfyoming and leaves @ 2 YAy 3Qa 2Af | YR
industry at least with a level playing field as contrasted with what would have come out of the
LiebermanWarner legislatiorthat, thank goodnesgyot defeated in the senate.

Tad TrueChuck | thinkone of the things you mentioned is can you thrive or survive and quite horestly

think it is moreof asurvive. How do yosurvive with the carbon poliyAnd the reason | say that is

that there are two things going orOne,we have obviously seen the price of natural resources just sky
NEO1Si 20SNJ GKS flFaid O02dzZ) S 2F @SINA FYyR 6SQ@S | f
like the carbon policy and those are two different things and one of the thivegsve havefound with

the price of gaslineincreasing and the price of natural gas increasin$ Q@S &aSSy G(KSNX A&
the American people, consumers, are willing to taked | think we saw this back in May when the

actual quantity ofdrivingdeclined And we look athe airline industry, ight now jet fuel prices are

killing them and so you have at the same time this other thing going on where people want to put a tax

on a commodity that is already elevated and so the only thing ghibetbiggest thing about a carbon

policy is if you like high gasoline prices, then ghauld have a carbon tax.

Now one thing that | thinkas been missed in the carbon policy debate is everyone thinks it is a great
idea, but onething we have to rememlyes that this country was built on cheap energy. And we have
alwayshadsulfficient energy to do what we want and that is one of the reasons that we have the highest
quality of life in the world. And so when you start looking at how you make energy mpeasive,

whether it is via carbon tax or whatever, you have to understand that will have a direct relationship to
the quality of lifeand I think it is important that people understand the costs of putting supblicy in

place and | think that is one tfe things that has not happeneis nobody has discussed how much is it
going to cost to put such a policy in place.

HarrietHagemaf L QR fA1S (2 FRR 2dzad 2yS (dKAy3a (2 GKIFGzZ
food both are what has driverné economy in the United States and created the standard of living that
we have and they obviously are rel&eb L 2dz2Q@S & S Sskyrodketbatauserotisdch LINK O S &
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things as moving towards the ethanol concept, using corn for energy production aneégdoesimpact
and the effect is real anthe impactis at the grocery store. And it is affecting everyone in this country
and the world.

JohnBromanL QR f A 1S (2 IthithRas @emEikiabodiyKS a(SKIAIkaaRamoNEeaching

to other aternative fuels At some point atural gas is going to play a key role as a bridge here, it is a

clean burning fuel and@ abundant. | think we need to be careful to these policies that we make sure

that science is included and that science kind of sethe way. Our free market system is real

remarkable m the way that it movesechnology and initiates change and | think we need tat letrk

YR LIRtAGAOA aK2dZ RyQi 6S GKS 2yfeé RNAGAYy3I F2NDS

Chuck MasonThanks. | want to make sure that we have a little bit of time at the end if there are any
jdzSaGA2ya FTNRBY (KS Ff22NE &2 LQY 32Ay3 (2 | al 2adz
on some hot new technology that issuaround the commet a2 YSGKA Y 3IX &2dz {y26% Al
have a listwhat would you like?

TadTrueL QR fA1S | yS¢g GSOKy2fz23e (GKIFG ¢g2dA R KSf LI GKS
honesty, it gets back to from my standpoint, it takes a long, long toririild an infrastructure, and |

R2y Qi (y2¢6 o6KIFIi GKS (SOKy2f238&8 ¢g2dd R 06S odzi F2NJ S
are putting in twomiles a day, which is incredible speéiis almost triple the speed. Now you look at

YI Ay flikefidssae san@iRd of technology that mainland construction can go faster but it is just

y2i GKSNB G2RI&X FYyR L ¢gA&aK L (yS¢ o6KIFG GKIFIG gl az
infrastructure standpointYou know it really comes down to how gou promote innovatiorwithin

mainland construction and there is just no room for innovation right now. So | wish | knew what that
G§SOKy2ft238 ¢l a L 2dzad R2y Qi KIF@S AdGo

Chuck MasonThanks] realize that as you were going through this that if you haat th your hip
pocket it would probably be the last thing you would want to share with us. That having been said, Peter
do you have something for us?

Peter Johnsont Q@S 06SSy | @SNE 3I22R 0628 FyR LQtt dGF1S Iy
produce oil shale.

Harriet Hageman:This is outside of my expertise.

JohnBromanL R2y Qi KI @S GKS 2yS aAf@SNIodzZE £ SGx L 3IdSaa
that we have touched on and | just lofikward to that continuing. Everything fro allowing us to find

ways to make more formations economically viable through horizontal drilling, through drilling

I RO yOSas 2dzaid Fft2y3a GKS ftAySaz a2 ¢S INB FoftS i
2y FYR L GKAFAGAYRAG2INBEEeK2FIBNN 6 ROBBWORYS | YR
things could been years from now.

Chuck MasonWe havea little time to take some questions frothe floor. Please stand, say who you
are and then ask your question.

20



Brodie Farquhar, Wyoming Business Repaddr. True, are there any pipelinenovations in other
O2dzy iNASa GKIFd GKS2Q@S 06SSy Fo6ftS (2 oedBtdteRtha&l &ad |y
€2dzQNB g NB 27FK

Tad Truel can speak for the technology that we are using uparttNDakota.That was developed in

CanadaBdzii a FFENJIF& YIFIAytAySas GKSNB NBlIffe KIFIayQid o
foot joints of steel pipe, you use the same welding prhaes throughout the world, the sameray

procedures throughot the world. So | guess to answer your question, not that | know of, except on the

smaller diameter pipelines, which was actually developed in Canada.

Don KanyA follow up question.slthat hck of technology because of the regulatory burden on the
0AIISNI AaAT S LIALISaKE

Tad TrueFrom my perspective, yes. Are there better techniques as far as buildiagtinfctures in

other countries? knowfor a fact that itgoes a tremendous amount fastéaybe steel is the best way

G2 R2 A0mtLIRRY®RE A¥yQ&> o6dzi L OFy OSNIFAyfte ale (Kl
that we are required to meet, it just takes a lot longer.

John Harpole, DenveQuestion for John Broman.afyou tak a little bit about the breakthrough

6SQBS KIR 2y RAAO0O2OSNAY3I K2g G2 LAt yIFddz2NFt 3l &
the Marcella Shale, the Haynesville Steald what that might do tdhe value of gas reserves in

Wyoming

John Broma: John mentioned a couple of the hot shale gas plays in other parts of the country right
now and | think they are in various stages of their developmégbu will from exploration to getting

the production. This is an example, again of applicaticee@hnology that is freeing up additional
resources for the country. The question was how would that apply to Wyoming? There is the potential
that it will be bringing on new sources of gas in the country that would enter into the supply and
demand quesbn and could have an impact on nationwide gas priceshvhiould trickle back to

Wyoming | think another piece of that,ias more and more of those types of plays are found to be
successful, that just shows that there is potential forrenof those tygs of plays in Wyoming in the

future, to hopefully boost Womingresources as well.

ChuckMasont QR t A1S G2 a1l | tAGGES F2tf2¢ dzZTakingzSadAzy
it as an article of faith that Wyomirig not an island, it sikes me that the largestamnpetitor for natural

gas for Wyoming would be suppliers from Coloradber& are ery large deposits in western Colorado

presumably that could also liapped by the express pipelinelow is that play impacting pducers in

the state of Wyoming?

John Broman:l would say generally that what we do know is the country can use thetgas
guestion of whether we havthe infrastructure in place t@llow it to get from where it is to where it is
needed and as longs we can staghead of that, we will be in good shape.
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Tad Truel think | can speak more from a crude oil standpoint which | believe is directly analoguodis
what | think is what happened two years ago when we ran out of crude oil pipeline infrastrdctura y Q {
really the result ofnore crude being produced in Wyomirigwas more crude coming fromokth

Dakotaand being transporteéhto Wyomingand that is really what happened and when | say island, |
mean to say that from the Rocky MountaitNgrth Dakota, Soutbakota, Montana, Wyoming and
Coloradais kind of a group, we shatke same infrastructure throughout. So wHadippens in one state
effectsanother and | think it is really important to understand that concept.

Chris Kennedy, student Q@S KIF R (KS L) SIF &adz2NB 2F KF@Ay3a [/ KdzO1 ¥
nice about cell phones as he was today. My question is to everybody here, we talked a little bit about

global environmental impact of the energy industry, butthere is éficsata f 2 OF f A YLI OO0 G KU @
0SSy G(2dzOKSR 2y &Sio 2 5Q@PS 0SSy KSINAYy3 |o2dzi (K
of this regulatory uncertainty could be dealt with by the industry taking a more proactive stance on the
environmentand one thing is that there is an ozone advisory in Pinedale and the industry comes back

and says, well if we could drill year round and increase the number of wells by fourfold, that might help

the air quality levels. That may be the case on some séiefdvel but people when they hear that,

GKSe R2y Qi o6StASO®S AlG FyR (GKS& IINB y2i0 &adzll2NIAy3
environmental impacts need to be taken into account as well but also that the uncertainty in the

regulatory regime eould be dealt with if the industry was a little more proactive on the environment,

saying okay we are going to deal with this problem now, so we are not going to face these regulations
potentiallyin the future. If anyone has comments on that.

JohnBromanL ¢2dzZ R 2dzald aleéx FyR L R2yQdG 1y2¢ list 27F 0
fairly proactive. Aot of people would be surprised to know the number of studies and things like that

that the industry sponsors, conducts, pays for, waskth regulatory agencies, etc. to try and find

balancedor all of these things. | understand your point about the perception and concern and maybe it

is something that we could do a better job in terms of communicating what efforts are being done, but |

feel like we are fairly proactive.

Peter Johnson:My comment would be that environmental issues are highly scientific issues and an

awful lot of the time, the publiperception is not in sync with the facts, the scientific facts and what

people thinktt & 20 &SNS 2NJ ¢KI G FLIISFNER G2 6S f23A0Ffx 2
these environmental issues are oftentimes not as simple as the public believes them to be, they are

highly scientific issues and are very complex issues.

Mark Peterson, Department of Management and Marketing at the College of Busin€ssisidering
the big picture of production and consumption, what is the effect of price volatility on our energy
future?

Peter JohnsonPrice volatility has escalated in energy maskexponentially. A couple of years ago the
average daily priceolatility for crude oil was in the range of a dollar a day, some of us look like we have
grey hair in this room and can remember the days when energy volatility was measured in terms of
dimes per year. Today, the average daily volatility in the oil market.380$3Rverage daily volatility in
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retailer today may end up making or ing money depending on whether he buys his load of gasoline

today or tomorrow. Volatility is a terrible impact in the pegomA y R dz& (i NB ® L R2y Qi KI @
the solutions are, maybe with speculators getting out of the energy markets becausaling from

Mmpn G2 wmmn GKFG gAtf NBRdzOS @2t At AGe odzi AG Aa
solution is.

Tad TrueFrom an infrastructure standpoint, volatility is at the root of everything in my mind. Since
infrastructure takeso long to build, you have to go back and say, look this is going to be a three or four

year type project and we are going to charge you this amount, so when we géogaaducers lik

Anadarko, or whmever it might be, we tell them this is how muchstgoing to cost and from their

perspective, they have to say, that is either 1% of my total gross revenues, or 50% of my gross revenues,
they are dependant wholly upon the volatility of the market. Who in her@iisggto tell us what the

price fouryearsfrom now is going to b2 There is nobody that cano &hen we go back to producers

and say look, you need mmmit to paying this price in foyears you have to urastand, how would
theydothatA ¥ (G KS& R2y Qi dzy RSNERGFIYR ¢KIFd GKS YIFIN]SG Aa

Sarah Zacharias, studeri@Y &G dzReAy 3 YIye SYy@ANRYYSyidlf | aLlsSoida
sequestration. | was thinking eigi¢ars ago when George Bush came into office, global warming was

not accepted as fact and | find it very interesting thathbof our candidates for the presidency are

addressing it as if it is fact and | was just wondering if this change in thinking has impacted any of you.

Harriet HagemanMy response is thait is political.l think there is an enormous amount of science out
there that addresses both sides of that, and | think that for political reasons, people are talking about
global warming, but | think global warming is a way to stop the kind of resource management
development that we have seen in this country while wednheen as prosperous as we are. | think it is

a way for us to stop using our natural resources and managing our natural resources, as we have done
over the last several hundred yeailhere are a lot of very good scientists who do believe that
globalwarming is whatt is presented to be in the press.

Peter JohnsonMy observation is that the appareimevitability of global warming legislation in the
United States is affecting our investment decisions. The uncertainty is extremely high, but the
probability of something also seems to be fairly high, so we are cerisglit as we make investment
decisions.

Chuck MasonOkay, vith that we will draw this session to a close.

Rob GodbyThank you to the panel. There are a lot of topics here that weaddtess later on as we
continue this dialogue at theniversity, but thank you everyonfapplause]

[Back to Table of Contents]
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Economics of the Coal Industry

e Tim ConsidineSchool of Energy Resources Professor of Energy Ecorplhickerator
e Steve Laird, Foundation Coal
e Mark Lux, Black Hills Corporation

Rob GodbyAs the keeper of the time, | will try to get us back on schedule. The first thing | wanted to
mention, Harriet Hageman in the last session mentioned a study that some of you may be interested in
called the Wyoming Oil and Gas Economic Contribution Study. You can find that on the Wyoming
Business Alliance website. [It can be found at:
http://www.wyomingbusinessalliance.com/images/WYHF_O G _Economic_Study FINARgpdhe

said, it is the first, of hopefully many studies that will look at the sectors of theaay and how they

affect the economy of Wyoming.

This session is about the coal industry in Wyoming and also nationally. Obviously coal has been a
benchmark or cornerstone of the Wyoming energy economy throughout the past century and still
remains as pe of the cornerstones. Today we have Tim Considine, our newest addition to the faculty of
the Economics and Finance Department and also one of the new additions to the School of Energy
Resources. Again, that is putting energy resources to work. Alnhersity, the School of Energy
Resources is a product of our boom and the reinvestment that is going on with that boom. Tim came to
us from Penn State and we are really excited to have him here. He will be moderating our session on
the coal industry.In addition to Tim, we also have Steve Laird. He is the Manager of Lands, Legislative &
Public Affairs for Foundation Coal West. | was just looking through his bio which is available out at the
nametag table if you have not gotten a program yet and ieséingly he is from the South Dakota

School of Mines and Technology and it seems like we may be having a little reunion here from that
school because Mark Lux also went to the South Dakota School of Mines and he is from Black Hills
Corporation. They haveegen generating facilities in Wyoming, obviously a major user of coal. He is the
Vice President of Power Delivery and so we have both the users represented and someone who is a
general expert in the area and so with that, our next forum will begin. Thaimk

Tim ConsidineThank you Rob, my name is Tim Considine and | am a new faculty here. It is great to be

here, especially to talk about the coal industry. Since the format of the previous session went so well,

S oAttt F2fft206 0KI20y>A odPQUAT aAl-KES Ry2RIENI jldySRi g A 1 K G K I
can give us a sketch of his background and Mark can follow.

Steve Laird2 St £ 3 | OldzZrffe L RAR 3ANFRdzFrdS FNRY {2dziK 51
native and graduated fromWheéaf YR | A3K { OK22f &2YS @SINAR 320 L
282YAY3 F2NJ I LILWINREAY! & on &SHENAS (GKStuénHad mt @
2LSY LAGZ FYyR LIK2aLKI YAYAY3 | dong@dufninessdISQPS R?2
have a little experience in that as well.

iSt
is

Mark Lux:My name is Mark Lux. | work for Black Hills Corporation. We own the Wyodak Coal Mine in
Gillette, Wyoming. It is the oldest operating Powder River coal mine in the basin. Wedjesena
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power plants that we operate there. My experience is in mining and power generating as well as fossil
fire fuel experience.

Tim Considine¢ KI y{ & 2 dzo® 2Sffx £SGQa &AGFNI 2FF 6A0GK az2YS
Steve, caryouidentify a few?

Steve Lairdl can speak to three. | heard in the last session a question about commodities and how fast
they are gaining in price. One of the things that reaffgctthe mining industry is increase in price of
commodities. Everythinfjom diesel fuel, grease lubricants, steel. Most of our equipment is steel.

About three years ago, we purchased a big shovel for our operation in the Powder River Basin for about
$11million; today that same shovel is about $25 million. So in threesyeéhas more than doubled in

price. Diesel fuel, we burn about a million gallons per month and when you have a pricé@a#id

budget for that pricethat is one thing and when prices go to $4.00, the budget is out of whack. So the
price of commodies and the increase that we have seen in the last year or so has had a major impact
on our business.

2S KI @S KFR a42YS 20KSNJ AadaadzsSa +a ¢Stto LQY 3I2Ay13
a2 LQY f221Ay3 dzL)g | MBANBIZG a2KE Qd /i = AADST 220z A2FSt R2
LIJdzNOKF a8 GANBAZ YR L R2y QG (y2¢ AT lyezyS (y2sa
made with petroleum products and petroleum products have increased substantially in phieee are

only two or three tire manufacturers in the United States that could manufacture large tires for trucks.

Ten years ago we could buy a large tire for one of our 240 ton coal trucks for about $8,000, today they

are about $40,000 so the price incesahas been substantial. And because there are only a few, the
manufacturers in the country that make these large tires, then the shortage has resulted in a black

market, so to speak, so if you can get a $40,000 tire from your allotment from your sypipdieis one

thing, that is good, but if you need additional tires you might have to go on the black market and that is

the gray market, and purchase additional tires and | have heard of tires going for upwards of $100,000

to $110,000 on the gray markdf.you purchase tires for example in Russia, we had scoured for used

tires that are serviceable and are safe to run. So just the price of commodities has been considerable.

In the Powder River Basin we have experienced some labor shortages, but artcular mine, we

have done very well with respect to labor. We are close to town on both operations, so most people

rather than drive 60 miles would rather drive 10 or 15 miles to our operation. So we tend to rob labor

from other operations, butthat2 Say Qi YSFy GKI G GKS 20KSNJ 2LISNI GA2Yy
Gillette is in a huge energy boom. Talking to a contractor earlier this spring, they indicated that there

was about $200 million in building contracts in Gillette this year. So peopleatg coming in and the

expansion is fast, rapid and it is substantial. So commadities and labor, those kinds of things impact our
business.

Mark Lux:l think similarly, some of the challenges that we face in our corporation with our coal mine
operationin particular is training the workforce. Right now we have about a 50% of our workforce that
are at mine operations that have less than one year of experience at our mine in particular. So this
turnover piece and training piece is definitely somethingsupport and encourage within the
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community. The infrastructure pieces that some of the panelists previously talked about and some of
GKS OKIFffSyasSa GKS F2@8SNYy2Nna 2FFA0S T 0O0Sa | NB NB
electricity, sowe transport coal by wire, so infrastructure is really a piece of our business mix and that is
something that we are really faced with. Of course the commodity prices are definitely real in terms of
that, but given all that, | think the global challengts climate regulation talked about today, those are
definitely impacting decisions as we go forward, but we truly believe that similarly as it was in the 70s
and 80s with the environmental regulations, these are all technological challenges that iosstand
technology are going to solve and it is just a matter of time, and we will come up with those economic
solutions. We believe in coal, the hard truth is that coal is going maintain its stability in the generation
of electricity. Itis the backb@nof this country. That is the hard truth of the industry is that coal is

going to maintairthe stability.

Tim ConsidineThank you very much. A very good set of issues has been laid out here. On the cost side,
itd GSNE Ay idSNEBa liroshé erlergyRndustfde®, Dil aady &8sy andipviesigeneration. The
cost of producing energy has gone up and steel is a big driver so | guess the follow up question | have for
you Steve is how is your firm adjusting? You mentioned some of the methodsratatjes that you

are using to adjust to these high costs. | know this may be a sensitive issue, but coal prices have come
up. How do you see the profitability of your business and what technologies are possible to improve coal
mine productivity?

Steve hkird: Well, without speaking directly to cost, coal prices are not as volatile as you see in the oil
and gas, it is actually a commodity and is sold on the open market and it can fluctuate $3 or $4 a day.
Coal, on the other hand, is sold on a contract §asid contracts are short term, six months to a year, to
long term out to 2 years and so the crisis is pretty much dead. And what a coal mine wants to do is try to
sell as much of their production as they can at a good price so they know what they hiagenay of
revenue coming in. The way we adjust to rising prices and commodity prices and cost ofveofallis

One, we try to work with our suppliers and our contractors and make partnership arrangements to try
and keep costs down and that works t@ertain extent but suppliers keep cost increases as well. We

do run and have gravitated toward larger equipment. Ten years ago the biggest truck in the mine was
about a 240 ton where today we are looking at 360 ton trucks. Shovels were 80 ton clasdandre

about 140 ton class. Those who are unfamiliar with mining operations, that is about a third larger
shovel, so we are gravitating towards larger equipment and larger equipment across the board, but the
coal industry and the equipment manufactusamay have hit a plateau where the equipment is harder

to upsize. One of those problems of course is making tires that will withstand 400 to 450 tons of ground
pressure, just the size of equipment, getting it in, getting it worked on. Those kindsig$ impact our
business, but working with suppliers, of course working with larger equipment and then trying to sell the
coal for a reasonable price.

Tim ConsidineMark, you mentioned some of the new technologies in your industry. This concept of
coallivewire, could you explain that a bit more for us?

Mark Lux2 SQNBE 'y St SOUNRO dziAfAade O2YLI yeT .fF01 | Aff
coal mine operation that provides coal for its power plants, so our business includes not onty e
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but selling electricity. We serve the city of Cheyenne, Wyoming, the city of Sheridan, Wyoming and the

city of Gillette, so as we look at selling coal and generating electricity, it is in our vested interest to

obviously keep abreast of the glol@imate changes and we have some of the cleanest burning coal

plants in the nation. We have built several coal plants in the last decade and continue to build coal

plants as we speak and we practice environmental stewardship and as you heard the foéks at
IJ2PSNY2NRE 2FFAOS LRAY(H 2dzi &2dz KIS G2 olFftlyOoS i
production so as you look at selling coal by wire, the infrastructure of transmission and transmission

lines is something that his country has to face anchaee to set up infrastructure to support that

development if we want to maintain that viability by selling coal by wire.

Tim ConsidineHow do you see the coal industry and the combustion and coal by wire adapting to
possible cap and trade in the futuré®hat sort of technologies are promising in reducing carbon
emissions on coal fired electricity?

Mark Lux:l applaud the state of Wyoming for taking a lead at the governmental level in that arena by
addressing the ability to sequester £0the geologicalormation. | believe that has the highest

probability of success. | believe there are technologies on the forefront that are going to be able to
generate electricity and capturethe @ ! YR (G KS I2FSNYy2NRa 2FFA0S Aa
supporting that kind of an infrastructure in the state of Wyoming. So that seems to be the highest
probable outcome in my mind, to do something with the,@®the climate changes.

Pl

Tim ConsidineWhat sort of timeline do these sodf technologies have in terms of achieving maturity
and being competitive in the marketplace and is this a consideration with the formation of the cap and
trade policies?

Mark Lux:My opinion is one where | believe in order to totally utilize the captaade program you

have to have the technologies at the level that the industry will accept in terms of the economics that

are involved with that, so | believe you have to partner with the governments, you have to partner with

your manufacturers and you havo partner with your industry to be able to follow the traditional

development of new technology. The next steps in my opinion are these pilot scale demonstration

plants which are small scale power plants in the neighborhood of 100 to 150 megawattsasize

basically buy demonstration for this technology and obviously to accomplish that, there is substantial

Fdzy RAy3 G2 0S NBIdzZANBR YR AYyRdzZGNE OFyQd o6SFNJ I
in my mind to be able to achieve thoeext steps.

StevelairdL ¢ 2dzf R 2dzad SOK2 gA0K al Nl Qa ¢2NRa (KIFG @&2dz
government in this case, there is a need to develop better clean coal technology the government and

industry representatives have partner@da project until just recently when the department of energy

pulled out but clean coal technology, carbon capture and sequestration is probably the key to the

survival of the coal industry.

Tim ConsidineNow, | believe you are referring to FutureGebould you explain what future gen was all
about? And with the Department of Energy decision, what future actions can be taken?
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Mark Lux:Yeah, FutureGen is a project that was funded in part by the Department of Energy and
NEOSyidfe (KSe QasSandYthirkSheywhave kerDaksterytiack, but the whole process of
FutureGen was the concept of a zero emissions power plant and can that be achieved? And they started
that process and it was kind of the traditional way of developing technologies bkl tthis change

that many of us have talked about earlier today about the global climate change, has really pushed the
government into accelerating the process of that development and | think one way to accelerate that
and the reason why | believe they fmd back on FutureGen is to work towards more of this partnering

that | speak to and getting the partnerships of industry, manufacturing and the government to be able

to start the demonstration process on a broader scale basis. For technologies beingstieriaal

NI §KSNJ GKIy 2dzad 2yS CdzidzZNEDSyYy LINB2SO0 a2 LQY @SN
going to be some opportunities in Wyoming in particular with the support of the governor and the
I32BSNYy2NDRa 2FFAOS owithithie palidieS for@sbijuestintios, Sudhdifat tHis2sy” S
going to be the Mecca for another first for Wyoming. Wyoming is a land of firsts in a lot of aspects and |
think they may be one of the first again to be a part of these Department of Energypii|etts to
demonstrate those kinds of technologies.

Tim ConsidineYou mentioned technologies and would you be able to briefly describe what the
FutureGen technology project proposed and perhaps give us an overview of how many technological
options existhat compete with that technology?

Mark Lux:Well, from my knowledge, there is basically two primary ways to get rid of theatfder

with pre-combustion or postombustion technologies. In previous decades with the emission controls
for mercury, sulfu, NG It was all done primarily through peasbmbustion with a little precombustion

with NQ, control. As we go forward | think those technologies fop €D be handled in either of those
two ways and maybe a combination of those two depending on whebimes most economical. So the
FutureGen project utilized technologies that many of you have heard, like integrated gas combined
cycle, gasification process or technologies that have been out there for years, but again it is really pre
combustion or postombustion technologies thaare going to be the solution.

Tim ConsidineThanks. Steve, any comments?

Steve LairdYou know, our company is involved, but at the corporate level and they are one of the
original groups on the FutureGen project, but my involeat has been somewhat limited.

Tim Considinet K| y1 € 2 dzd . 2dz RAR YSyilAz2y GKS KAIK O2aid 2
heard that there are a number of coal to liquid projects being looked at here in Wyoming. | was

wondering if you could coment on those projects and how they fit into the coal business and the

broader scheme of things, especially®oost side basis?

Steve LairdWell | know there are several liquid coal projects that are on the drawing board. They are
promoted and belongt®2 YLJ yASA GKI G LQY y23 3aa20AFGSR gAGKEZ
specifically, but we have looked at several coal to liquid plans in the Powder River Basin for our mining
2LISNF GA2ya YR GKS@QNB | GSNE A yapBonddeédperalirg ind KAy 3 @
the Powder River Basin. We do have the right kind of coal. Apparently, according to experts in this area,
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the quality of the coal is not very significant, you can use very low quality coal down to 700 BTU, or you

can use highequality coal. | know that in Pennsylvania there is a coal to liquid plant that is using old
O2Ff NBTFdzaS LIAfSaod L R2y Qi 1y26 6KIFIG GKSANI O21 f
and other contaminates associated with the coal, so gani use Powder River Basin coal very easily, we
certainly have a place to site it, but one of problems we are going to see on the Powder River Basin
property is access to water. The coal to liquid plants, coal gasification plants use a lot of water, for

10,000 barrels a day plant it is a fairly significant amount. So the water access and the water use is going
to be a problem. | think that can be addressed with deep wells for example and acquisition of water

rights for the plant itself. Also there is apportunity to take the water out of the coal and in the

Powder River Basin we have coal that is about 30% water. The process that has been discussed with me,
is that they would take that water out of the coal reutilize it in a closed system and jusiaike up

g GSNI AT (KSe ySSRSR Alo L R2y Q0O (1y26 loz2dzi GKS
$50 to $60 a barrel. Cost of building a 10,000 barrel a day plant, which is the smallest commercial plant
that you wouldsee,would be albut $2 or $2.5 million. Coal to liquid and coal gasification would be

great addons for mining operations in the Powder River Basin. You could combine coal with a biomass

for example and sequester the carbon out of that and end up with a negative caripoimt to the

atmosphere. So there are a lot of opportunities.

MarkLux¢ 2 G1F 1S F fAGGES RAFTFSNBYyG Gorad 2y 02+t G2 f
this about coal to liquids. | think as we look at our global energy econotigkldne of the things at

the forefront is energy security and as | look at coal to liquids and | think about our various military
applications, | know the Air Force has mandated recently that 50% of their fleet by some given year in

the future be able toun on a coal to liquid type of fuel. So as we look at energy security and the need

for coal to liquids | believe that coal is the backbone of this country and | believe the U.S. military

believes that too, otherwise they would not be mandating those gypémandates on the United States

Air Force, so coal to liquid is somigth that needs to be developed.

Tim Considinet QR t A1 S (2 akKATG 3ISENEO® LQ@S KSIFENR FNBY C
some big shifts in U.S. coal markets. U.Boesg of coal have been rising recently and | was wondering
your thoughts on those issues, perhaps describing what is going on in the international coal market.

SteveLaird2 St f |3FAYZ LQY t221Ay3 G AG FNPhdscéaKS 062002
mining operations not only in the Powder River Basin but also in the east. Pennsylvania and West

Virginia for example and we mine two basic types of coal. One is the steam coal that we mine in the

Powder River Basin, the other is metallurgiGaal that is mined in Pennsylvania and the difference is

the steam coathat we mine is about 8,500 BTRowder River Basin ranges from 8,200 to 8,800 BTU,

great for generating power. The eastern coal is in the 14,000 BTU range. They are hardeh&yget, t

are underground. Price is very high at this point in time because of the worldwide steel market, China

coming on; there is a very great shortage of metallurgical coal. What is happening, at least as |

understand it is the metallurgical coal is beingnsported overseas, or a certain portion of it for steel

plants, and so forth. Itis leaving a vacuum in the Eastern states and the Midwestern states. So Powder
WABSNI . FaAy O2Ff FtYyR aARgSAGSNY O2Ff I NBeoSIAYYAY
could export Powder River Basin coal. Our general response is that anything is possible, but the problem
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is that we are a long way from the coast, rail fright is fairly high and it would be difficult for us to sell that
coal at a reasonable price goforeign market, there are other similar coals closer to the markets.

Mark Lux: | echo those comments. As we look at the global economy, | think every industry, including
industries in Wyoming is going to be impacted by the global economy. And &sat ltthe deliveries of

steam turbines when we built our power plants in 1995, those deliveries were 18 months. Today you
OFyQi 3Si4G adGSIry Gdz2NDAySaz AT &2dz R2yQid LI I OS GKS
is the growth in China anddia and some of those global nations and the developments in those

countries and the need for coal. China this year became a importer of coal so | believe you are going to

see the coal industry start exporting coal at some point and the Powder RiveriB&8iyoming is going

to see the demand of coal go up just primarily because the global economy impacts as well as other
reasons, but that is going to be opnéthe reasons for the impact.

Tim ConsidineBased on your comments and observations Steve sgem to suggest that Wyoming

coal could benefit indirectly by replacing eastern coal that is being shipped overseas and that seems to
be the trend right now. Are there any prospects in the future for Wyoming coal to directly go to
overseas markets or atbe infrastructure issues too daunting?

Steve Lairdl would never say never, but in talking with our sales folk, they tend to say that the price
would be too high to transport ibverseaghat our best niche is to move into those markets that are
being ldt open by higher quality coal going overseas.

Tim ConsidineThere were a couple of other questions that sprang to mind, but are escaping me right
Y263 a2 K& R2Yy Qi ¢d@en® dril havezshd® yjuedtidns. dzLJ G2 GKS | dz

Don KanyMy understanding ishat the Powder River Basin is wet coal and California either has or is
thinking about restricting its use in California.

Steve LairdWet coal, | have not heard that term before, but Powder River Basin coal is relatively wet, if

you want to look at it thaway. 2832% water and there have been a number of attempts to try to

ground coal, if you could grind it, you could ship it further and it would be easier for the power plant to

0 dzNJy @ L GKAY]l GKS [/ FEAT2NYAl Httthcbatéd i driveh Byyhe | YR L QY
ANBSYK2dzaS 3AFa LREAGAOAIT odzi LQY y20G adaNB AdG Aa R
Mark LuxL R2y Qi NBlIffte KI@S lyedKAy3a G2 FTRR (2 0(KFdo®

definitely a piece of that and many ofdlgovernors have met with the governor of California to work

towards this transmission infrastructure that was talked about earlier today going out west and that

would bring coal by wire, but you know the greenhouse politics, as many of you referrecat iech

LIASOS 2F GKS LINRPOSaasx odzi &2dz KF@gS G2 3S0G R2ey G2
energy is served by coal today and if you would just increase the capacity of the combined cycle gas

turbines, many of which are in Californiauwyoould possibly displace up to 30% of that demand, but it

R284ay Qi SEAYAYIGS O2rt FANB 3ISySNIGA2y oddi SOSy |
prices are going to skyrocket so you look at the industries that are impacted the rhiosbé€ing one,

I FEAF2NYALF 0SAy3 Fy20KSNE bSé WSNESE o0SAy3 Fy20KS
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government forecasts that industry growth is actually going to be negative because power prices are
escalating to the point that it is not compidve for them to compete in the United States and that
becomes very concerning to me.

Dennis Stickley, College of Lawhe last panel devoted a fair amount of attention to the differential in
gas prices and oil prices as well for Wyoming produced dilgas. My question for the panel is, can you
comment on any price differential for Wyoming coal or for electric power produced from Wyoming
generation in terms of other markets?

Steve Lairdl have not heard anything, or any complaints about the pridediftial for Wyoming coal.

The price of Wyoming coal has been relatively good over the last three or four years. | think 10 years

ago, prior to about 2000 it was in the tank so to speak, but it has recovered and has done fairly nicely

overthe lastfivdi 2 a4S@Sy @SIFINBRXI a2 L R2yQG asSSsS lye LINAROS R
lllinois based coal or other coals.

Mark Lux:And from the electricity standpoint, the Wyoming electricity is by far some of the most
economical in this nation, primarily bagse the coal resources. And as California and other states start
demanding natural gas generation all that is going to do is make coal even thaimoueteconomical

in my opinion.

Cary Brus, Nerd Gadt is pretty clear that the investment banking community is waiting for the other

shoe to fall on CQwhether it is cap and trade or some kind of carbon tax. Not asking for your opinion

on either one, but a timeline. When do you as industry folkslfleelthe decision will be made after this

St SOGA2Yy Aa 2@0SNX 1 2¢ FIN 2dzi R2 @2dz GKAYy] 66SQff
budgeting on projects?

Steve Lairdit is really hard to predict. My gut feeling is three to five yeass &t the earliest and fivat
the outside.

Mark Lux:My experience with the development of technologies and that time table, | think that is the
reason to pull back on FutureGen and they are ready to accelerate that as quickly as possible. | would
say tha in the next five years you will definitely see some change. Now is that going to be final policies
YR 6KSNB ¢S FINBE 3F2Ay3IK L KAyl GKFGQa RSLISYRIF Yy
money they pulled back on future gen and how quickly theglay that. The lobbyings that are being

done by manufacturing and some of those industries lead me to believe that the Department of Energy
future gen money is going to be deployed sometime by the end of next year. What that means in my
mind is that you lhen have six months to a year to negotiate a contract with the government to get a
project off the ground and at least three years from that point to develop the project. So when you look
at the reality of the timeline, five years is pretty aggressive thiedreality is it is probably beyond that

five year window, but probably within a ten year window.

Donald Collins, Western Research Institutehave a question for both of you. We saw a lot of debate in
Washington D.C. about increasing emission contsnlmercury, maybe even future issues with arsenic
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and selenium. Can you talk about how that might impact the economic climate in your business if they
go to 90% emission reductions for mercury or greater?

Mark Lux:With any emission control, it comes Wit cost and we have built power plants and are
currently building one that | believe is state of the art in terms of emission controls and with all emission
that are regulated today including mercury. It is totally feasible and technologically we cdaaad

installed equipment that can scrub beyond that 90% level and the cost impact of that is in the
neighborhood of 30 to 50 cents per kilowatt hour for the mercury control.

David Bell, Chemical and Petroleum EngineeringQ @S K S| NR { K | afre fofl@vingithe2 ¥ (1 K S
seams downhill which means that you have increasing burden. My question is, is that a serious, steep
increase in cost, or is it more gradual?

Steve Laird:It is actually very gradual, geologically speaking. The coal in the PowdeB&sireof

course runs from Gillette on the east, to Buffalo on the west, and from Montana clear down to the
Converse County line. So you have a significant amount of coal. It all is part of an old sea basin. It dips
1% from the east to the west and airae point of course we are going to be running into economic
decisions about how deep you want to go with surface mining. We are not at that point yet. | would
suspect that they will be mining in the Powder River Basin, political issues aside, therbeonining

in the Powder River Basin for the next 50 years.

Mark Lux:h dzZNJ a G NR LILJAAYy 3 NIF GAz2a G GKS 2@2RIF1 aAyS KI @S

going beyond 2:1 in the next 20 years and that is really reasonable stripping ratios foribfygrep
mining applications

Steve LairdOur mines, we actually are at about, our oldest mine Belle Ayre, is the oldest mine in the
Powder River Basin other than Wyodak and we are in thattd.5atio and BLM looks at going up to 5:1
and conceivably inhie distant future could go to 7:1.

Dick Bratton, Jona, Inc, Caspéviark, Black Hills has done a good job of consistently building plants,

one right after another. You found markets in Cheyenne for one of your plants. | recently read that you
had found narkets in Nebraska. Have you continued to do these, you seem to have clean burning plants,
and the technology to do that, are you going to continue to keep buildingighe after another?

Mark Lux:Yeah, we believe in the partnering concept that you $pmeand we certainly encourage the
support of the transmission infrastructure that is certainly a constraint and we continually look for ways

to develop that type of infrastructure. We are looking at some transmission projects ourselves, so those
marketsare really the driver and | think we have demonstrated with our power plant build outs that you

can balance environmental stewardship with using coal resources and certainly believe in practicing that
SYGANRYYSyGlt &adSél NRa K Athd lolvestRiseLin térrisioffwater seSorgeS 3 2 (i
we had started with aicool condensing, we had the first @iool condensing power plant in the United

States at that site in 1969 that is still operating today and we continue to use that technology. So the

2¢ dzaS 2F 41 GSNE (GKS SY@ANRBYYSyidGlf a0dSél NRAKALE
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resources of coal, so again, it is really this infrastructure to get the power out of the Powder River Basin
GKIFIG ¢6SQNB LldzNAdzZA y 3 @

Sarah Zachariastudent Pease excuse the ignorance of my question, but | was wondering what makes
clean coal clean?

Steve LairdL R2y Ql 1y2¢ GKIG LQOS SOHSNI aSSy | NBFf RSTA
called clean once you take out the carbon and when ydraekthe other contaminants, suclsa
mercury, sulfur and so forth.

Mark Lux:l would answer that very simply, the EPA has regulations in terms of what constitutes these
contaminants and as we look at those contaminants, we continually improve cleaning up the burning of
coal by meeting those regulations, so as the EPA continuesiitor that which is, there is nothing
concerning about that other than they need to be reasonable to allow the time to develop the
technologies to be able to balance the economics with the need.

Tim ConsidineAnd there has been considerable progreseeithucing emission in coal fired power
generations over the past 25 years.

Betsy Mock, MBA studentMy question is a bit softer. | was wondering are any of the coal companies
in the area of doing anything alt the housing infrastructure?

Steve LairdYes| believe the housing is catching up with the workforce that is needed. There are
several very large apartment complexes being built. What | call the RC ranch across from Gillette
campus. Supposedly there are 1,000 units at least and there is addgiog family housing being

built all the way from very affordable housing at $120,000 to $140,000 all the way to whatever you want
to pay so | think the housing is catching up and the concern that | have heard recently is that maybe we
aregoingtooved dzZA f 10X 42 L R2y Qi 1y260®

Mark Peterson, Department of Management and Marketing, College of Busind$ss is for all three
gentlemen. If former Vice President Al Gore was on the panel today, what would you like to ask him and
what would you like to tell imn?

Steve Laird]l would like to ask him to engage in a debate on his Inconvenient Truth movie, not

necessarily with me, but with someone more knowledgeable than me for sure. | would like to tell him

that reducing greenhouse gases 80% in the next tensyisgorobably not technologically feasible. |

think right now we emit aboutive;L QY LJdzft ft Ay 3 GKA& ydzYoSNI 2FF (KS (2L
person in the United States. An 80% reduction would put us down at one ton per person and if you look

woNI R6ARS GKIGQa (GKS tS@St 2F || RS@OSt2LAyYy 3 O2dzy i NE
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think we would be better served by engaging ireace and going for something that is realistic and

doable over the next 15 to 20 years.

Mark Luxhy | 221Ay3 o0l araz GKS LINBAARSYGd 2F 2dz2NJ O2 YLI
ask is how he feels about hiring someone who is runningahfcong operation. As | look at Al and what
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he has done, you have to admire his optimism, he has definitely got a passion for what he is doing and |
R2y Qi RA&02dzN} 3S GKFIG o6& Fyeé O2dzyd FyR 3IFAYy LQY
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successful will it increase the production of coal? How or will that railroad take the present coal, that is
beingtransported by other railroads?

Steve Laird¢ K & Aa F RAFTFSNBYyd O2YLIlyeé YR L eR2y Qi KI @S
successful or not. They are certainly working on it and it maybe five to ten years away if it is successful.

Will they take additional coal away? With better transportation then it will reach markets in the upper

Midwest as | understand it. That is nplace that we actually sell to, so my understanding is that it will

probably increase the market slightly, but will then supplant some of the existing rail capacity as well.

Mark Lux:Powder River Basin coal goes to 36 states approximately and ltigirdompetition in the
railroad industry is something that can only assist with the price issues that we talk about in the
industry. Every power plant across this nation in those 36 states that we talk about that uses Powder
River Basin coal is totallyatenged by that transportation component of the fuel delivery price and it
happens to be outside of the fuel price itself, the single largest cost of that power plant of any state
faces in terms of that transportation piece so definitely the competitiothie railroad i<ertainly

positive in my view.

Steve Kirkwood, Kirkwood Oil & Gas:S QNS | £ F NHS dzaSNJ 2F St SOGNROAGE@
advantage because we have cheap coal and electricity. What do you, with all of the sequestration and

what hawe you coming from different groups, what do you see with the price of electricity over the next

10 years? Is it going to remain relatively constant, or do you see large gap ups due to sequestration of

this coal emissions?

Mark Lux:One thing for sure, ihhe more environmental control yobavethe more costs you have. The

current technologies that are being deployed out there, the numbers that are being published by the
government industrieselativeto say a $30 per ton carbon tindicate that power pdes are going to
AYONBIFA&S o6lFaSR 2y LlztAOriAz2ya LQOS NBFIRZI o6& lFa Y

Bruce Parkinson, Department of Chemistry, School of Energy Resoufeisen that both of you are
foreseeing a climate policy with either cap and trade or carbon taxes, giveadhthat coal is the most
carbon intensive fossil fuel source that there is, what, if you were given your choice, which ofitbese
approaches would you favor?

Steve LairdYou know, | think that coal companies are very adaptable. If we just knew hdaties
were then we could adapt to either one.

Mark Lux:l think that this uncertainty that Steve speaks of is definitely a real issue and it impacts our
decisions. Cap and trade programs have been used by previous emissions requirements and have
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about that type of cap and trade program.

Tim ConsidineOkay, we hve time for one more question.

Seth CarsonThis is from the perspective of a taxpawed | want to know what your investors think of

your carbon liability and you are asking us, the taxpayers to invest in new research to sequester coal or
the CQand | want to know what you investors think as they invest in your company and if thatlys rea
the best investment for us as taxpayers in Wyoming. | want to know their perspective and what their
thought process is, because | know that Rocky Mountain Power has cancelled their coal fire power
plants, Excel is starting to wind down and actuallyttirem off to meet their carbon liability, so | want

to know what your investors think about that because you are asking us to invest.

Mark LuxL 3JdzSaa&a FANRG 2FFX L GKAYy1Z L OFyQid &LISIEF] F2N
they migtt think in terms of the investment. They continually invest, so that is the positive thing.

Second thing is that we bring investors to our site continually to explain to them the truth about the
a0ASYyOS |yR (GKS (NHzi K | 02 amicondirfGallyiendbui¢afed QyNBeir A y 3Sa G Ay
O2ylUAYydzSR Ay@SaityYSyido L GKAY]l KI@Ay3d GKS oFftlFyOSR
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energy conservation and demands site management, renewable energy, those types of conservation

and you have to balance all of that and that is really the key in my mind.

Rob GodbyAlright, with that we are going to have to wrap up our coal panel, but apaire are lots of
guestions that are still unanswered and that is another reason why we are going to have to reconvene in
the future, but for now le® thank our moderator and our panelists. [applause]

[Back to Table of Contents]
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Economics othe Uranium industry

¢ Mark Northam, Director, UW School of Energy Resourdésderator
e Don Blackmon, University of North Carolina at Charlotte

e Glenn Catchpole, Uranerz Energy

e Chuck Foldenauer, Cameco Resources

Rob GodbyAlright everyone, thank you very much. This will be our last panel before lunch and then we

will take a 45 minute break. A couple of announcements before we get started. This forum or panel will

be a little bt different, in that we are going to have a 40 to 45 minute presentation on uranium and the

nuclear power industry. Really, for reasons that are probably obvious, this industry is probably the least
understood and it is also pretty remote to usinWyoningg S R2y Qi &SS Fyeé ydzOf SIN
although at one time we were a major producer.

Our panel includes Mark Northam, who is the fearless leader of the School of Energy Resources here at

the University of Wyoming. Mark is sort of a rare bird to captuwracademics, in the sense that most of

us teach and that means none of us do and Mark is actually just the opposite which is exactly what you

need if you want to have an institution that can make an impact. Somebody who knows what is on the

other side;in fact our panelists today all have that particular attribute. Mark came from ExxonMobil and

then Saudi Aramco before we were lucky enough to find somebody like that who is exactly what the

University and state were looking for to head a major institike the School of Energy Resources. On

the panel with him is Don Blackmon, you will see on your little bios that he is at the University of North
Caroling/ KI NI 20 0(Ss odzi AT @&2dz £221 +d4 + ftAGGES o0AG Y21
one of these people, practitioners who have come to teach, which is really the optimal outcome in a lot

of ways to train new people. He is in engineering, but has a long career in the nuclear and electrical

energy generation fields. Along with him we h&lenn Catchpole from Uranerz Energy Corporation.

They are a front end, if you want to call them that, a front end producer of nuclear power fuel. So taking

that uranium and processing it. And then we have Chuck Foldenauer, who is at Cameco Resdurces an

again they are the producers, the guys who get that stuff out of the ground, so we have people with
SELISNIAAES FTNRY GKS adGFNI 2F (KS OKFAy G2 GKS SyRZ

Mark Northam:We are very fortunate to have threexperts in the area of uranium extraction and

nuclear energy in one place, it is a very rare thing given the decrease in the number of people that work

Ay UKAA AYRdAZAGNE 20SNJ GAYSO® LQY 3I2Ay3a G2 Fal SIO
then they are going to, as Rob said, give a presentation which | think will be very enlightening for

everybody in the room. One of the things | do want to corfeebis that Wyoming, this is not

something that is unusual for Wyoming. &\are the number one piducer of uranium in the country,

producing about two million pounds of yellowcake a year. Far more than the second leading state,

which | believe is Texas and it is more than twice what Texas produces. So gentleman, if you would.

Glenn CatchpoleThank pu, my name is Glenn Catchpole and yes, June Catchpole is my wife, she is the
YdzOK Y2NB ¢Sttt 1y26y YSYOSNI 2F (KFd Rdz2® LQY RSfA
in the uranium production business, most of that in Wyoming, some of it bgl&avound the world in
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central Asia, but all of my career has been in one way or another directly associated with producing

dzNJ y A dzY @ L KIFI®S RSSLI 2e2YAy3a NR2dGazx L adkNIHSR 1A
then, but first grade in Mooroft, Wyoming and graduated from Cody High School went on and got an
undergraduate bachelor of science in mechanical engineering right here at the University of Wyoming

and uranium has given me an opportunity to spend most of my working life in this@rédt G S ' yR L QY
thankful for that. That being said, we are jumping into our presentation, we thought because there was

a lack of knowledge among the public and particularly in Wyoming about nuclear power and uranium,

that we would put on a little shortcoarS > ! NI} yAdzY mMamI FyR GKSy 2Ly Al

LINBLI NBR F fAGGES t26SNX2Ayld (2 3JdARS dza (KNP dzAK
LIS2LX S 2y 2dzNJ LI ySt Attt LIAO] dzLJ T NRdYalkdrdr3Hes & ' YR
podium.

University of Wyoming
Energy Economics Summit

Economics of the Uranium
Industry

September 4, 2008

Laramie, Wyoming
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Opening Comments

A Uranium Overview G. Catchpole
A Nuclear Power D. Blackmon
A Extraction & Economics  C. Foldenauer
A Licensing & Permitting ~ G. Catchpole

A Questions & Answers

¢CKS F2NXIG 6S INB 3I2Ay3 G2 dzaSz LQtf 3IABS Iy AyidN
Blackmon a former employee with a long working history \mittkke Power, a major eastern utility that

has both coal and nuclear power and hydro will talk about that portion of the nuclear cycle and then

Chuck Foldenauer on our panel who has spent many years as mine manager at two different production
facilities in Voming will talk about the operational side and then | will handle some discussions on the

f AOSyaAy3d YR SY@ANRBYYSyYy{lf LRNIA2Y 2F 2dzNJ 60dzaAyS$S
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What is Uranium

Fundamental element on the Periodic
Charti Heavy Metal

Very Abundant
Heaviest Natural Element

One 55 gallon barrel weights almost
1,000 pounds - energy equivalent of
one unit coal train

Yellowcake i Low Radiation

2 KFG A& dzNF yAdzYK ¢ 2SywBHEMA ySe3MKyEG A (:QBQE Fyzy(RE Y LIS NI
St SYSyid GKFG ¢S KI@S: AdQa KSIFIBASNI GKIYy fSFR® LGQ
low level traces of it in the soil just about everywhere and in gramités;the Rattlesiake Mountain

Range has uranium in it. And one 55 gallon barrel of yellowcake, our product that we produce and what

we sell and is shipped out of state, weighs about 1,000 pounds and it is a high value commaodity.

Shipping is not an issue with us unlike lowhere that is a big factor, for us the shipping component is

not a significant item, therefore it is a global industry. Yellowcake can be produced anywhere in the

world and get to the next stage in the process and made into fuel, so we are very gpebathf the

business. One barrel of uranium has the energy equivalent of one of these 100 unit coal trains that you

see going down the track, so there is a lot of energy in that natural uranium that we produce, but it is

really low in radiation until igets further down the refinement process, which takes place outside of

Wyoming.
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gallon barrel drum weighs about D0 pounds.

What are the Uses of Uranium

One Time Used in USA to Make
Nuclear Weapons (but not now)

Now Used to Make Fuel for Nuclear
Power Plants

Also Used for Medical Purposed such

as Radiation Therapy & Diagnostics
(largest source of manmade radiation
exposure to the public)

What are the uses of uranium? Well the first use of course that we are all aware of, not the very first,
but one of the first uses was to make nuclear weapons and nowadays, except for some rouge nations,
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everybod/ has the weapons they need, nobody is buying uranium to make bombs anymore. Now almost
all of it is going to make fuel for nuclear power plants to generate electricity. It is also used for medical
purposes, for diagnostics and for treatment. In fact, diggest exposure of the public to the radiation is
from the medical side.

Fuel for Nuclear Power Plants

A 104 Nuclear Power Plants in the USA
A 439 Nuclear Power Plants in the World

A Each Plant Uses about 500,000 pounds of
Uranium Per Year

AWy omi ngdés 2007 Produc
~2 million Pounds (largest US producer)

A 20% of US Electricity Generated by
Nuclear Power w/ No Green House Gases

In the U.S. we have 104 nuclear power plants and not many people realize that, we have more nuclear
power plants than any country in the world by far, we have more than France, which is the next largest,
but because of our size, those 104 nuclear powentslanly provide 20% of our electrical needs here in
the U.S.

Each plant uses about a half a million pounds of uranium and the unit we use in selling our product is
pounds, gold is ounces, coal is tons, we talk about pounds. Last year we produced atiltion

pounds which is more than any other state in the 50 states and about 20% of our electricity is nuclear,
as | mentioned.

41



Why The Current Uranium
Boom ?

(also called the Nuclear Renaissance)

Why this current boom? The last boom took place in the late 60s and 70s early 80s. Uramitim w

the tank, the prices, all of the uranium mines in the U.S. conventional shut down, a couple ckitwe in
recovery mines stayed in production including a couple of mines here in Wyoming and one in Nebraska,
the rest for economic reasons had to shiawn and decommission.

Uranium Spot Price History
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And the reason is that the price took off, in about 2003, it started creeping up it peaked out in 1979 at
$43.50 a pound and then dropped off to less than $10, in fact it was in the $7 range, wisich wa
SEGNBYSte (260 9SSy G(K2asS O02YLIyASa Ay GKS ! of{ o
money but then it took off like | say in about 2003 and climbed up to $138 a pound. In real dollars

compared to 1979 that is about, well a little mdrean what it was back in 1979 in real dollars, then,

about a year ago it started coming down and right now today it is at $64.50 a pound spot price, long

term price, contract price is $80 a pound. You can see though, you compare $7 to $64.50,very still

nice and as an industry, we feel very good about that. Projections are that the price has started to come
back up and is going to keep going up to some level, nobody knows for sure, but there are talks of $90 to
$100 to $110 a pound. But that is wieas got everybody excited.

But What is the Reason for the Price Increase

A Projected Increase in the Number of Nuclear Power
Plants T World Wide

Currently - 439 plants
Under construction i 34 plants
Planned 1 280 plants

A Concern Over Green House Gases (Global Warming)
May Result in the Building of More Nuclear Power Plants
then Projected Above.

104 - Nuclear Plants in the USA

33 - Applications or Letters of Intent have been
Filed with the NRC for Building New Nuclear
Power Plants in This Country)

Why the increase? Projected increase in the number of nuclear power plants worldwide, especially in
the pacific rim, China, India, Japan, Taiwan all have aggressive programs in place.pGrinagto

put two new reactors online every year from now until 2020 and that is just one example. India has a
similar program and the Japanese also have an aggressive program. And there is new interest now in
other countries, including the U.S. and CdaaRussia is building more plants and has a very aggressive
program. All this points to a supply and demand issue, where demand is going to increase and it follows
that price is going to increase.

In the U.S. there are 104 plants, and 33 applicatiangetbeen filed. Worldwide there are 439 plants,
on dzyRSNJ 02y & NUzOGA2Y YR Hyn LEXIFYYSRO® bSEGEZ LQY
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to talk about what we use this uranium for, what it means to our country in terms of generating clean
electrical energy.

Nuclear Fuel Cycle
and

Generation of Electrical Energy
with Nuclear Power

Don BlackmonThank you. Have you ever felt like the table was too tall and you are kind of

intimidated? And that is the way that | felt sitting down, so | love being able to get up here and talk. |

am pleased that | can tell you that at UNEharlotte, we are trying to educate 2,600 new engirset®

come into the marketplacel his year when we started with our freshman class, the engineers and

engineering technologists, we had over 700. What that equatés the introduction to engineering

course is 32 students per class; it is literally, we have 19 classes going on right now on this. Our intent

and the reason that | am at UNCharlotte is to try and raise a generation of bright young technically

oriented people, who have some people skills, that is what we are trying to work on. And a part of that

is bringing in real world people in and letting them know where they go. And one of the first questions |

IS0 A& daN® .3 gKSNBE RIRR ef2d] 2S5 FIN@RIYKEG KIS®R SIAQW G-
wf I dZ3AK G SNB b2 L R2y Qi GKAYy]l azo L RARZ L 3INBg
the wonderful opportunity, well let me rephrase that. | work at the William States Lee, 11l €ofleg

Engineering at the University of North Carol@harlotte. William States Lee, 11l was Bill Lee and | count

DAffE [ SS Fa 2yS 2F Yé YSyiUuz2NaO® ¢tKS yIrYS Attt [SS
helped me see the opportunities thakist in the electric utility industry. | did, | worked with the Duke
FILYAfe 2F O2YLIyASa F2Nlon @SIFNB YR L &alFARI LQ@S
But in that process, | was in responsible for #ighing and licensingof @ ¥ 5dzl SQ& 3ISYSNI GAY
whether it was coal fired, nuclear fuel, hydro electric, pumped hydro, combined cycle combustion

turbine. | had nothing to do wh the sghting of the Duke Wind Farm that is between here and
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Cheyenne. |would have had Igee § KSNBE X o6dzi L glayQidz yR gSyi
of opportunities looking at total energy utilization throughout the nation. | do consider myself as being
an environmentalist, | do, but a part of that also is the balancing of whed ga to help us look forward

to an economically viable future. | want to talk a little about that. So, in the nuclear fuel cycle we are
going to address several parts.

Nuclear Fuel Cycle

AExtraction (Wyomingos
A Conversion & Enrichment

A Fuel Fabrication

A Electrical Power Generation

A Spent Fuel Disposal

Extraction, which is where Wyoming comes in, from #taction though, we have conversion,
enrichment, we have fuel fabrication, we have what goes on in the nuclear fuel cycle, what do we do
about power generation and waste management and how to handle that.
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[ SG Q& mikind & ond & &time. In the nuclear fuel cycle, we mine uranium. That uranium is not of
a grade that we can immediately make nuclear fuel out of, so we bring the uranium up, the yellowcake
that Glenn was talking about. The yellowcake is then sentfteleenrichment facility, where the

process goes through either gaseous diffusion or centrifuge, to separate the heavier from the lighter
ions, this is what we call enrichment. From there it goes to fuel fabrication, from fuel fabrication, we go
to the reactor. Now let me comment just for a minute. | heard comments earlier today about the need
for specialized skills for people to weld heavy pressure vessels. That is what a reactor is.

Several years ago | had the opportunity to talk to a rotary gratpally in Mocksville, North Carolina

YR GKS& arAR (2 YSs y2¢ tSG YS YIS adz2NB L 3ISid &
so you can make the steam to drive the turbine, which is hooked by a shaft to a generator so you can get
electNA OAGe 2y GKS o0l O1 SYRKE FYyR L alFARXT a¢KFGiQa N
dzy RSNARUGI YR (KA&AZE KS alFARX alLS2LXS alre fSG4Qa R2yQ
GKFG0Z¢é L alFARO® GCKSRAZRE YRUWQH | wH( dAf SRy d&A S 025K AR,
G¢KSe R2y Qi 6yl dza G2 dzasS 3Ira 0SOFdzaS GKSNBE I NB
A ARZ a{2YS KI @S alFAR GKI (®¢ G2S R2y Qi gl yld (2 dz
transLJ2 NI F G A 2y d¢ G{2YS KIS alrAR GKIFIdzZ¢é L alrAR® I S
GKS NAIK(G GKAy3AZ F2NI el Qfft (G2 dzasS G2 o02Aft GKS gl
aF AR awSlffes gKEDQRIAXIOKSEl yI SAEHQA RESOAYBYAOI t =
Aa XSt SOGNROAGRE P f | dAKGSNB l'YR L aFARX G, 2dz 1y?2
32 f2y3 gA0GK Al odé

But when we take a look and we think about from whatever inebor whatever steam cycle you really
gyt G2 t221 G 6KSGKSNI 6SQNBE o0dzNYyAy3 021tz gKSi
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certain percentage of the raw fuel that we can use and will come out as kilowatt hours on the back end
andsowhd ¢S KI @S 320 (G2 R2 Aa 2LWGAYATS (KSY® ¢KS L%
pressurized water reactor, number one, so it works at high temperature, high pressure. The water that

is circulated around that fuel is typically transferred in a secondater cycle through a steam
ISYSNIG2NJ YR GKSYy | GKANR gl GSNJ 0edftsS (I 1Sa (Kl
got three water cycles, if you will, that are literally inside the reactor. Now you remember when you

saw pictures of Tiee Mile Island, the hyperbolic cooling towers? Wow! 450 feet high, that was the

cooling towers for condenser cooling water, the reactor was the little short building that you saw down

Ay GKS YARRES 2F Aldo {2 & S Ceactoyi@versudghatitSBoy Fdza SR | 6

(et

l'a 6S 2LISNIGS GKS LRoSNI NBFOG2NE 2yS 2F (GKS (KAyS3
6SQ@S 3F20G G2 NBTFAdSt GKS NBIFIOU2NE GeLAOLfte SOSNE
refuel it, the flel that comes out goes to a spent fuel pool, here you see that is called storage. We are
32Ay3 G2 GFt1 Foz2dzi adG2Nr3Sy GKIFEGQa GKS ySEG adsSLl
this step called reprocessing. Now in 1974 we were goitgiild the Queens River Reactor Project and

we were going to reprocess spent nuclear fuel, but by presidential executive order that was taken off

the table and we no longer do that. Since that time we are a once through fuel cycle, which means that

when t comes out of the reactor, it goes into a storage pool and ultimately to disposable in some
3S2RSGA0O GeLlsS 2F QlrdA e 2AGK GKIG GK2dzAKZ ¢SQ@S
and disposal. Some of that takes place in the UnitedSSiab a2 YS 2F Al R2Say Qi o dzi
things that you have to deal with in the nuclear fuel cycle. Then we move on.

U.S. Electricity Production Costs

1995-2007, In 2007 cents per kilowatt-hour

2007
Coal - 2.47
——Gas - 6.78
Nuclear - 1.76
—— Petroleum - 10.26

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Production Costs = Operations and Maintenance Costs + Fuel Costs

N .E 1 Source: Global Energy Decisions
Updated: 5/08
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In the United States, we talk about price. Why would anybody use nuclear energy to generate

electricity? Look at those two bottom lines. The cost of generation of electricity generation costs,

production costs for coal and for nuclear and over the last, back to 1995, the last ten years, they have

been relatively stable, if not fallen. Everything&d A& 3I2Ay 3  dzLJ® 2 2dzA RyQid GKS
resources if we have a plentiful supply? | think the short answer is yes. With nuclear fuels, you typically

buy long term contracts, so you take the risks over a long term, rather than a shortitgrto day type

of approach.

Fuel as a Percentage of Electric

Power Production Costs
2007

Conversion
Fabrication

E 5

Enrichment

Uranium

Coal Gas Nuclear Nuclear Fuel Cost
Components

INI - | Source: Global Energy Decisions; Energy Resources International, Inc.
. Updated: 5/08

The other thing that we know is that as a percentage of total electricity production cost, if you look at

ydzOt SI NJ FdzSt > e2dzQft aSS GKIG 2LISNIddskigrfuch YR Y I Ay
higher than is for coal or for gas and as you put those together, what you say is what we are doing is
balancing. With a gas fire generating facility they have very high fuel costs and very low capital costs.

With a coal fire plant we haveraix of capital cost and fuel cost, with a nuclear fuel unit we have a

higher capital cost and a lower fuel cost per kilowatt hour produced. So they balance out. And what we

look at now is roughly 85% of the electrigitsoduced in the Unitedt&tes is poduced either by gas, by

coal or by nuclear fuel generation.
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¢2 32 FTNRBY UGKSNBZI KSNBQa 6KSNBE &2dz aSS GKS ¢gK2¢tS
kinds of generation facilitie$Ve have what we call a batead facility, this is a plant that we will

operate 24 hours a day, 7 days a week, 365 days a year, just crank it up and let it roll. We have peaking
facilities. These are the facilities that might only run 100 hours a year and then you have the

intermediate, or the shoulder part of the load to carry that in between. A nuclear fuel generating facility

is the ideal way to take care of the base load of operation. Coal fire power plants take care of the base

load of the operation. Crank them up and leStly NXzy ® l'YR AY R2AYy3 GKIG gKI
F mZann YS3ItgrkdGd LXFYyd FYR AG 2LISNIGSa yZtcecn K2 dzN
capacity factor in this particular case, you see nuclear at 91.8%. That means that probablygoimaf is

2y Aad UGUKS dzyAld Aa O2YAy3 2dzi F2NJ NBFdStAy3Io . 2dzQ
do with that velocity and turbines right now are being used in the shoulder portion of the load. They are

not ramped up and running at 1008apacity all of the time. Capacity factor becomes very important

because the higher the capacity factor, the lower the variable operating costs and that is your whole

point. The capacity cost, or the cost for capital is already figured in electriaity fiat your best run

St SOUNRO dziraftAlGED {2 6KIO @2dz FNB NBFffe LIe&eAy3
in is through the capacity factor.
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