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Welcome  

 Brent Hathaway, Dean, College of Business   

 Myron Allen, Provost and Vice President for Academic Affairs 
_____________________________________________________________________________________ 

Brent Hathaway: ¢Ƙŀƴƪ ȅƻǳ ŦƻǊ ƧƻƛƴƛƴƎ ǳǎ ǘƘƛǎ ƳƻǊƴƛƴƎΦ  LǘΩǎ ŀ ōŜŀǳǘƛŦǳƭ Ŧŀƭƭ Řŀȅ and I love this time of 

year for a couple of reasons.  One, we have thousands and thousands of students that are wandering 

around happy and envisioning all άAέs.  Two, we also have half the football teams in the land envisioning 

undefeated seasons.  So those two things always kind of make me smile.  I want to welcome all of you 

on behalf of the College of Business. My name is Brent Hathaway for those of you I haveƴΩǘ ƳŜǘΣ ŀƴŘ LΩƳ 

dean of the College of Business.  A couple of thank yous to get started.  Clearly L ŘƛŘƴΩǘ Řƻ ǘƘŜ ǿƻǊƪ ǘƻ 

make this happen and I want to recognize those that have.  First, those who organized include the 

College of Business, the College of Engineering and Applied Science, the School of Energy Resources and 

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

Lopez and Thyra Shepard from the College of Business and the College of Engineering and Applied 

Science for their help.  They are out front.  LŜǘΩǎ ƎƛǾŜ ǘƘŜƳ ŀ ƘŀƴŘΣ ǎƻ ǘƘŜȅ can at least hear us.  

[applause]  

²ŜΩŘ ŀƭǎƻ ƭƛƪŜ ǘƻ ǊŜŎƻƎƴƛȊŜ wŀƴŘȅ ¢ŜŜuwen of Encana Oil and Gas for their sponsorship of the food 

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

helped make this happen.  The orchestrater ŀƴŘ ǊŜŀƭƭȅ ǘƘŜ ǊŜŀƭ ǿŜƛƎƘǘƭƛŦǘŜǊ ƻƴ ǘƻŘŀȅΩǎ ŜǾŜƴǘ ƛǎ YŜƴǘ 

Noble, Assistant Dean of the College of Business.  Kent, thank you for making today happen. We 

appreciate it. [applause]  

It is my pleasure this morning to introduce my boss; ȅƻǳ ŘƻƴΩǘ ƎŜǘ ǘƻ Řƻ ǘƘŀǘ ǾŜǊȅ ƻŦǘŜƴΦ  LΩŘ ƭƛƪŜ ǘƻ 

introduce Myron Allen, who is Provost and Vice President for Academic Affairs at the University of 

Wyoming. He is the UniversƛǘȅΩǎ /ƘƛŜŦ !ŎŀŘŜmic Officer, and is responsible for academic programs, 

budgeting, personnel and planning.  Now if that sounds like way too much fun for one man to have, 

imagine being the final stop for very intelligent, but at times very irrational faculty and myself excluded, 

high-maintenance deans.  Anyway, he has a big job and we appreciate what he does.  He joined the 

faculty in 1983 as an assistant professor of Mathematics and obtained the rank of professor in 1992. He 

has served as a Vice President since 2005 and also served as a department chairman prior to that.  He 

received the UƴƛǾŜǊǎƛǘȅΩǎ ƘƛƎƘŜǎǘ ŀǿŀǊŘΣ ǘƘŜ 5ǳƪŜ Humphrey Distinguished Faculty award in 1999 and 

his teaching interests and research include numerical analysis, partial differential equations, fluid 

mechanics and computational mechanics of flows and forced media.  He has an undergraduate degree 

from Dartmouth as well as two graduate degrees from Princeton University. Please join me in 

welcoming Myron Allen. [applause] 

Myron Allen:  Good morning and thank you all for being here. During the 1970s, the United States, and 

the world, took a shot over the bow. For a few years, oil price shocks led to widespread concern about 

all energy supplies, and there was a flurry of research into the technologies and economics of energy.  

Today, after nearly three decades of complacency, energy has come to the fore again.  This time, 
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ǎǘǊǳŎǘǳǊŀƭ ŎƘŀƴƎŜǎ ƛƴ Ǝƭƻōŀƭ ŘŜƳŀƴŘ ǎǳƎƎŜǎǘ ǘƘŀǘ ǿŜΩŘ ōŜ ŦƻƻƭƛǎƘ ǘƻ ǘǊŜŀǘ ǊŜŎŜƴǘ ŜǾŜƴǘǎ ŀǎ Ƨǳǎǘ ŀƴƻǘƘŜǊ 

ǎƘƻǘ ƻǾŜǊ ǘƘŜ ōƻǿΦ  LǘΩǎ ǘƛƳŜ ǘƻ ǘŀƪŜ energy seriously. 

The University of Wyoming needs to be at the center of this conversation.  It is common knowledge and 

no news to anyone in this room that our state has a remarkable energy portfolio:  giant gas fields, some 

ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ Ŏƻŀƭ ŘŜposits, a fascinating array of old oilfields, world-class uranium deposits, 

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, 

²ȅƻƳƛƴƎ Ŏŀƴ ōŜ ǘƘŜ ƭŀōƻǊŀǘƻǊȅ ŦƻǊ !ƳŜǊƛŎŀΩǎ ŜƴŜǊƎȅ Ŧuture. We can incubate the policies and 

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 coming century for our nation and the world.  And I believe that we can do so in a way 

ǘƘŀǘ ǇǊŜǎŜǊǾŜǎ ²ȅƻƳƛƴƎΩǎ ǎǘǳƴƴƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀǎǎŜǘǎΦ 

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

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

ǳǎ ǘƻ ǘƘƛƴƪ Ǌŀǘƛƻƴŀƭƭȅ ŀōƻǳǘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛǎǎǳŜǎ ǘƘŀǘ ƘŀǾŜ ōŜŘŜǾƛƭŜŘ ŀ ƎŜƴŜǊŀǘƛƻƴΩǎ ǿƻǊǘƘ ƻŦ 

conversations about energy in the Rocky Mountain west. 

We owe many thanks tƻ ǘƘŜ /ƻƭƭŜƎŜǎ ƻŦ .ǳǎƛƴŜǎǎΣ 9ƴƎƛƴŜŜǊƛƴƎ ŀƴŘ !ǇǇƭƛŜŘ {ŎƛŜƴŎŜΣ ŀƴŘ [ŀǿ ŀƴŘ ¦²Ωǎ 

School of Energy Resources for putting this event on today. YƻǳΩǊŜ ƛƴ ŦƻǊ ŀ Řŀȅ Ŧǳƭƭ ƻŦ ŦŀǎŎƛƴŀǘƛƴƎ 

discussion about energy economics.  As proud as I am of our faculty members and administrators for 

taking on this challenge mostly on their own initiative, I want to offer my special thanks to the experts 

from industry and from ǘƘŜ DƻǾŜǊƴƻǊΩǎ ƻŦŦƛŎŜ ǿƘƻ ƘŀǾŜ ǘŀƪŜƴ ǘƛƳŜ ƻǳǘ ƻŦ ǘƘŜƛǊ ōǳǎȅ ǎŎƘŜŘǳƭŜǎ ǘƻ 

contribute their insights. 

Please enjoy the sessions, and please find time to poke your head out into the gorgeous Laramie 

sunshine.  Your mother was right:  you need some fresh air.  Thank you. [applause] 

[Back to Table of Contents] 
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²ȅƻƳƛƴƎΩǎ wƻƭŜ ƛƴ ǘƘŜ 9ƴŜǊƎȅ 9ǉǳŀǘƛƻƴ  

 Rob Hurless, Energy Advisor to Governor Freudenthal   
_____________________________________________________________________________________ 

Brent Hathaway: Next, LΩŘ ƭƛƪŜ ǘƻ ƛƴǘǊƻŘǳŎŜ wƻō IǳǊƭŜǎǎ ǿƘƻ ƛǎ ǘƘŜ 9ƴŜǊƎȅ ŀƴŘ Telecommunications 

Policy Advisor for the state ƻŦ ²ȅƻƳƛƴƎ ŀƴŘ ǘƘŜ ƎƻǾŜǊƴƻǊΩǎ ƻŦŦƛŎŜΦ  wƻō ǿŀǎ formerly the publisher of 

the Casper Star Tribune and chair of the Wyoming Public Service Commission. He is active in economic 

development and in regional electric utility planning activities.  He has two bachelor degrees from 

Montana State University; one in chemistry and one in history. He also has two graduate degrees, one in 

Applied Economics from Stanford and an MBA from Harvard.  Rob enjoys open source software and fly 

fishing.  IΩƳ ƎƻƛƴƎ ǘƻ ǘŜŀǎŜ ƘƛƳ Ƨǳǎǘ ŦƻǊ ŀ ǎŜŎƻƴŘΦ  I notice that most of these require no human 

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

governorΩs 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 

over and I echo the other remarks about Wyoming living.  On days like this, it is not hard to come to that 

answer.   

When I looked at the agenda, I was very excited.  One, because you have some extraordinary 

practitioners in the energy business on these panels.  It is an excellent lineup of folks that should provide 

a really good day of insight into what I think are very complex multi-layered problems and issues.  And 

then I really applaud the theme of this, of energy economics, because as you look around the world and 

read the press and listen to the radio and watch TV, energy obviously for a lot of reasons has bubbled up 

to the top and is front and center, but the discussions, particularly about policy, are not very 

sophisticated and tend to be polarized between the environmental community saying that we have to 

shut coal and fossil fuels ƻŦŦΣ ǿŜ ŎŀƴΩǘ ŀŦŦƻǊŘ ǘƻ Řƻ ƛǘ ŀƴȅmore and the other folks saying, look, lets get 

realistic, the costs of this are going to be enormous.  What is lost in that discussion sometimes is the 

notion of economics, of bringing economics to bear on these problems. 

Lƴ ǘƘŜ ƻŦŦƛŎŜΣ ǿŜ ǳǎŜ ŀ ƳŜǘŀǇƘƻǊΦ  ²Ŝ Ŏŀƭƭ ƛǘ ǘƘŜ ǘƘǊŜŜ ά9έ ǇǊƻƎǊŀƳ ŀƴŘ ƭƻƻƪƛƴƎ ŀǘ energy, environment 

and economics; if you imagine a vin diagram 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 simultaneously about 

energy and the environment and economics. 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 talk simultaneously about those three kinds of 

notions. But it is really where, if we are going to make progress that will endure, we have to do that hard 

work.  As Provost Allen pointed out, economics create the framework for that.  I applaud the 

organization for picking that theme and the way they structured the panels.   

Now, when we talked about this framework for policy discussion, we found ourselves adding a fourth 

άEέ ǘƻ ǘƘŀǘΦ  ¢Ƙŀǘ ƛǎ ŜȄŜŎǳǘŜ-ability.  After we formulate these policies 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 
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because there are implications for this kind of energy transition that we are in; of our ability to execute 

on that.   

As an example, I was in a meeting a couple of weeks ago with a company talking with folks at the 

Southwest Regional Carbon Sequestration Partnership, and one of their partners is Southern California 

Edison, a big utility company in Southern California who has an interest, obviously, given the politics 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 development of a sophisticated coal plant that would gasify coal and manage and 

sequester CO2.  One of the first things you find out in this process is it is extraordinarily expensive and 

you get all kinds of remarks about is the technology off the shelf or not and it turns out there is a lot of 

work to do.  But what struck me about that discussion is that even a committed utility, recognizing the 

realities of the world as they lay out their timeline for that, we are looking at eight or nine years with all 

green lights at every step of the way.  Green lights for permitting, for design, for finance, for regulatory 

recovery, all the kinds of things that go into the construction of that plant is probably a nine year 

process.  So when you hear folks say άwell, okay, we need to transition in a way from traditional fossil 

fuels,έ they have a right to think that way and have passion about that, but you need to say, άokay if we 

are going to do that, what does it take?έ  What does it take financially, what does it take technologically, 

and then the real sleeper in this process is going to be what does it take in terms of human capital and 

workforce?   

If you tried to build a nuclear plant in this country, and people are, for all kinds of good reasons, the 

ability to find nuclear engineers that know that and folks that can weld those specialized pressure 

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

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

Ǉƻƛƴǘ ƛƴ ǘƘŜ ƴǳŎƭŜŀǊ ƛƴŘǳǎǘǊȅΣ ōŜŎŀǳǎŜ ǿŜ ōǳƛƭǘ ǘƘŜ ǇƭŀƴǘǎΣ ōǳǘ ǿŜ ŘƻƴΩǘ ƘŀǾŜ ǘƘŜ ǎƪƛƭƭǎ ȅŜǘ ƛƴ ǘƘŜ 

gasification technology, although gasification technology itself has been around for a long time, the 

applications of it in the modern world and the implications for greenhouse gas management add a layer 

of complexity to that issue.  So this notion that things are cost free in the world flies in the face of 

economics that you learn even in junior high or high school.  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 economy and that is just part of reality.  I think that in policy discussions, if you ŘƻƴΩǘ 

recognize that, or thŜ ƻǘƘŜǊ ƪƛƴŘ ƻŦ ǎŜŘǳŎǘƛǾŜ ǘƘƛƴƎ ƻǳǘ ǘƘŜǊŜ ƛǎ ǘƘŀǘ άƳȅ process will solve the problem,έ 

whether it is wind or natural gas or whomever, is their proponent.  The short answer and the real 

answer is that everything has to be on the table. ²Ŝ ŘƻƴΩǘ Ƙŀve the luxury as a society in the U.S. to take 

anything off the table.   

Thankfully we live in a market based economy and the market is extremely active. There are all kinds of 

people out there, doing all kinds of research trying to solve the problem, trying to make themselves 

profitable in their business and industry, but short of some just extraordinary, unanticipated 

breakthroughs it is going to take all that to really transition the economy.  We have the opportunity to 

assert some global leadership here, and it is going to start in places just like this one, doing good work in 

labs and taking that work through institutions like the School of Energy Resources and the Western 
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Research Institute, moving that from the lab out into pilot scale activities and commercial scale 

activities.   

This is an extraordinary place to be during this period in the countries history because as you know, and 

LΩǾŜ ǎŀƛŘ ǘƘƛǎ Ƴŀƴȅ ǘƛƳŜǎ ŀƴŘ ƛǘ ƛǎ ƻƭŘ ƴŜǿǎ ǘƻ a lot of people.  Wyoming on a BTU basis provides 10% of 

the BTUs that are consumed in this country.  The unit there, the metric, is quadrillion BTUs. In rough 

terms, the country uses about 100 quads and Wyoming produces 10 quads; far and away, the largest 

supplier of energy of any state in the country.  Other states like Texas produce more, but Texas is 

actually a net-importer, where Wyoming is a net-exporter. That comes from our coal, where we are first 

in the country by a wide margin in terms of the 450 million tons of coal we produce, roughly 40% of the 

marketplace out there.  Natural gas, on the order of 2 trillion cubic feet a year puts us second or third 

among states of natural gas.  Oklahoma and 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 uranium production and given 

ǿƘŀǘ ǿŜΩǊŜ ǎŜŜƛƴƎ in terms of license applications there is a huge amount of interest in uranium, again 

driven by price.  When I came to the office not that long ago, about three years ago, yellowcake was in 

the $7 to $10 to $15 a pound range, it spiked up over $100 and is now in the $70 range, so that spurs a 

lot of interest of course.   

We still have a very significant oil production in the range of 55 million barrels a year. What is interesting 

about that, thanks to the good work of some folks on the panel and in the industry, and the 

Enhancement Recovery Institute:  in the application of enhanced oil recovery, ǿŜΩǾŜ seen the 

production curve, which has been on a decline for decades, start to flatten out and actually improve.   

One of the great ironies in this state in all of the discussion about managing CO2 is in fact Wyoming is 

very CO2 short, we could use all kinds more CO2 to produce more oil.  There is a very robust market out 

ǘƘŜǊŜΦ ²ƛƴŘΣ L ŘƻƴΩǘ have to explain to anybody in here about wind.  The attribute of wind with respect 

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

they classify them by the quality of wind, which basically means how often it blows at 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 winds, off the coast of the U.S., anywhere in the 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 meteorological ŘŀǘŀΣ ǘƘŜȅ ǿƛƴŘ ǳǇ ōŀƴƪ ŦƛƴŀƴŎƛƴƎ ŀƴŘ ǘƘŜȅΩǾŜ ƳŀŘŜ ŀǊǊŀƴƎŜƳŜƴǘǎ ǿƛǘƘ ƭŀƴŘ 

owners including the ǎǘŀǘŜΦ  ²Ŝ ŎŀƴΩǘ ƎŜǘ ƛǘ ǘƻ ƳŀǊƪŜǘΦ  IŜǊŜ ŀƎŀƛƴΣ ȅƻǳΩǾŜ got to think through what it 

actually takes to get this stuff done; how to execute it.  It is not a question of potential, itΩs not a 

ǉǳŜǎǘƛƻƴ ƻŦ ƳŀǊƪŜǘΣ ƛǘΩǎ a question of can you execute and what does it take to get done.   

In the case of transmission, Rocky Mountain Power stepped up to the plate and announced 15 months 

ago now, a $4 billion project to move energy from Wyoming to their service territories, which are six 

states in the west; Oregon, Washington, California, Idaho, Utah and Wyoming. That project they have 

broken it into two legs; Gateway West and Gateway South.  Gateway West is underway.  That project, 

the permitting process of that project is probably two and a half to three years long. TƘŜƴ ȅƻǳΩǾŜ Ǝƻǘ 

construction. You 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 difficulty of it, so you are looking at a 
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timeframe of probably five ȅŜŀǊǎ ǘƻ ŀŎǘǳŀƭƭȅ ƘŀǾŜ ŀƴ ŜƭŜŎǘǊƻƴ ŦƭƻǿƛƴƎ ƻǾŜǊ ǘƘŀǘ ǎȅǎǘŜƳΦ ¢ƘŀǘΩǎ ƛŦ 

everything goes right, if there are hiccups along the way that just adds time.   

So when you start to look at the ability to execute on these things it is not trivial.  There is a great debate 

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

state.  Our production curve is going up pretty fast our ability to get it to market, not quite so fast.  So 

we are in this interesting situation of production not 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 fall pretty dramatically.  

¸ƻǳΩǾe see natural gas prices fall about пл҈ ƛǘ ŘƻŜǎƴΩǘ ƎŜǘ ŀǎ ƳǳŎƘ play as gasoline prices or oil prices, 

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

the price this morning, at about $7.39. Yesterday, gas at Opal was 78 cents.  Now that is pretty 

extraordinary. A differential of $6.61 to Henry Hub and that is due to the fact that pipeline takeaway 

capacity is constrained.  Now in this case it is constrained by some tests that are taking place on the 

Rockies Express Pipeline, the big one that starts in Colorado and comes through Wamsutter, over by 

Cheyenne and then heads east.  What happened on that pipeline is that there was a contractor on a 

segment of that, I think back in Kansas, ǘƘŀǘ ŘƛŘƴΩǘ ƘȅŘǊƻǎǘŀǘƛŎŀƭƭȅ ǘŜǎǘ ƛǘ ǘƻ ǘƘŜ ǎǘŀƴŘŀǊŘǎ ǘƘŀǘ ǘƘŜ 

company had asked for.  The pipeline for its length, had been ǘŜǎǘŜŘ ǘƻ ммлл ǇǎƛΣ L ŘƻƴΩǘ ƪƴƻǿ ǘƘŀǘ 

number specifically, but the company Kinder Morgan and their partners, when they built it, asked that 

the pipeline be tested at 1400 psi, roughly.  The significance of that is that allows them to put more gas 

in that pipe and increases the takeaway capacity so it is a good thing that they built that pipeline to that 

spec.  ItΩs not so good, at least in the short term here that they have to go back and retest that to certify 

that they can carry gas at that pressure the entire length of the pipeline.  So you see, when we are 

tightly constrained, you see that any hiccup in there has huge price 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 stories about, and other producers, about what we were getting for Wyoming oil at that point, in 

a market that was a $60 oil market. We were looking at $15 to $18 differentials for Wyoming oil and 

again it is a proof of access.  We saw the same thing a couple years ago. Remember when they laid those 

two trains down in the south Powder River Basin in the space of about five or six days?  Railroads take a 

look and say that they need to do some maintenance.  They sent a note around to all of the utilities that 

are served by coal from the Powder River Basin to expect about a 85% delivery rate and you could see 

the ripple of that through the economy and you could see it in natural gas prices because those utility 

plants had 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, they had to 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.  I read one story that said that probably 

cost the economy about $3-4 billion.  Now who knows, itΩs very hard to track something like that.   

But one of the issues that I spend a lot of time on and that the governor thinks about a lot it is what we 

call market access. It is having sufficient transportation to develop the wind resources, itΩs having 

adequate gas takeaways, ŀƴŘ ƛǘΩǎ having railroad capacity, oil pipeline capacity.  Those things are really 

important, because we are going to go to all of this effort to produce these minerals, these energy 
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minerals; we ought to at least get paid in the marketplace at a fair price.  I spend a lot of time looking at 

stuff like that.   

The other thing I spend time on is kind of value added. We understand how to dig and ship coal.  We do 

a lot of it and we do it very successfully.  We do it at a much larger scale than any of our surrounding 

competitors.  I tease my friends from Montana and Colorado that Black Thunder Mine, that one mine 

produces more coal than either of those states combined.  It is about 80-90 million tons and Montana, 

despite the fact that they have actually similar or even larger oil reserves than Wyoming does, 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 framework and then how you execute those policies.  But as we look 

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

coal or gas or oil; how can you process them and add value before they leave the state? Electricity is an 

obvious ŜȄŀƳǇƭŜ ƻŦ ǘƘŀǘΣ ōǳǘ ǘƘŜǊŜΩǎ ŀ ƭƻǘ ƻŦ ƛƴǘŜǊŜǎǘ ƛƴ Ŏƻŀƭ ƎŀǎƛŦƛŎŀǘƛƻƴ ōŜŎŀǳǎŜ ŀŦǘŜǊ ȅƻǳ ƎŀǎƛŦȅ ǘƘŀǘ 

coal you get the synthesis gas, which is mostly carbon monoxide and hydrogen and a few trace things 

and you can do a lot of stuff, you can adjust the hydrogen content of that synthesis gas with water and 

that is where you start to have the ability to capture CO2 in a nice concentrated stream so on the 

environmental side it presents some real benefits to managing the CO2.  But you can do a lot of things, 

you can turn power turbines, you can make methanol, which then can be converted to gasoline, you can 

make ammonia or fertilizer, you can make synthetic pipeline grade natural gas, and one of the 

attractions of that for industry or a company that uses a 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 your operations tied to a long term Powder River Basin coal contract, versus living in the 

world, where natural gas goes up and down like a yo-yo.   

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

going to be landed at $3.50 a MCF and that will destroy the industry. This year we are on pace to, 

despite the fact that we have increased importing capacity dramatically, we are importing about 37% of 

the liquefied natural gas that we imported last year, and that year was less than the prior year, so you 

say άwell, what happened to that $3.50 landed price for liquefied natural gasΚέ Ln the big world, with the 

competition for energy on a global basis, it is driven primarily by emerging markets, China and India and 

others, that energy source has value all through the globe to the point where it is not finding its way, 

despite the fact that Henry Hub ǇǊƛŎŜǎ ƛƴ WǳƴŜ ŀƴŘ Wǳƭȅ ǿŜǊŜ Ϸмн ŀƴŘ ϷмоΣ ǘƘŀǘ Ǝŀǎ ǿŀǎƴΩǘ finding its way 

to our markets. IǘΩǎ going to Japan, Europe, all kinds of places, even with increased production. Which 

tells you that it is a good market for what kind of demand for what we are going to see and are seeing 

globally, ǎƻ ǿŜΩǊŜ ƛƴ ŀ Ǝƭƻōŀƭ Ƴŀrket whether we like it or not.  Whether we like it or not, Wyoming is at 

the absolute center of this discussion and I think that is a good thing, for a lot of the reasons that 

Provost Allen mentioned.  We have amazing opportunities and simultaneously amazing challenges, but 

with good efforts on the part of bright folks like those represented in the room and those you will see, 

practitioners, today it is going to be a great ride.  So, Dean Hathaway, thank you very much. [applause] 

Brent Hathaway: ¢Ƙŀƴƪ ȅƻǳΦ LΩŘ ƭƛƪŜ ǘƻ now mention our master of ceremonies, Rob Godby, a colleague 

of mine and in the College of Business who is also the chair of the Department of Economics and 

Finance.  But before we continue, I want to do two things, first off recognize President Buchanan in the 
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crowd, thank you very much President Buchanan. And one other one, I see one of our Trustees is with us 

this morning, Trustee Brown. We will now take a two 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  

 /ƘǳŎƪ aŀǎƻƴΣ  IΦ!Φ ά5ŀǾŜέ ¢ǊǳŜ WǊΦ /ƘŀƛǊ ƛƴ tŜǘǊƻƭŜǳƳ ŀƴŘ bŀǘǳǊŀƭ Dŀǎ 9ŎƻƴƻƳƛŎǎ ς Moderator   

 John Broman, Anadarko   

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

 Peter Johnson, Sinclair Oil  

 H.A. Tad True, Bridger Pipeline 
_____________________________________________________________________________________ 

Rob Godby:  The interest in economics and energy economics in particular is really heartening.  First off, 

why are we here?  I think everyone knows why we are here, two real important reasons and the first 

one everybody is well aware of; energy issues and consequences of energy use whether they are 

political, environmental, technical, that is the biggest challenge we face as a global society in the 21st 

century, so that goes without saying, but the second thing that we really do also have to highlight is why 

the University is so involved and why we want to be so much 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 with that our first panel will discuss the issues of the oil and gas industries, our panelists include first, 

our moderator Chuck Mason. Chuck is one of our newest endowed faculty and is now the H.A. Dave 

True Jr. Chair of Petroleum and Natural Gas Economics. Typically we call him the True Chair and 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 huge player in the Natural 

Gas industry and we hear about that company every day. Anadarko has also been a big player in helping 

the University both formally and informally, in developing our energy resource talent that will create 

those human resources that I was talking about.  Harriet Hageman is here, she has a whole bunch of 

hats. On the agenda you will see that she is part of Hageman and Brighton, she is on the Wyoming 

Business Alliance, the Wyoming Heritage Steering Committee, so she is also very important when we 

talk about what energy means in Wyoming.  Peter Johnson is here from Sinclair Oil. Sinclair 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 interested in seeing us develop those human resource talents 

in particular. His family has made the donation that made it possible to create the Johnson Career 

Center that will be in the new College of Business, so we thank him for that.  Finally, H.A. Tad True who 

is from Bridger Pipeline ƛǎ ƘŜǊŜ ŀƴŘ ƛǘ ƛǎ ƴƻ ŎƻƛƴŎƛŘŜƴŎŜ ǘƘŀǘ /ƘǳŎƪΩǎ ǇǊƻŦŜǎǎƻǊǎƘƛǇ ōŜŀǊǎ ǘƘŜ ¢ǊǳŜ ƴŀƳŜΣ 

we thank their family as well. With that we will hand it over to Chuck and we will get back on schedule, 

for about an hour we will talk about oil and gas economics and then we will have a break, so thank you 

Chuck.   

Chuck Mason: Thank you, I would like to give each of the panelists a few minutes to tell a little about 

themselves and give a little background.  John, would you like to start? 
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John Broman: Okay. Good morning, my name is John Broman. I work for Anadarko Petroleum 

ŎƻǊǇƻǊŀǘƛƻƴ ǿƘŜǊŜ LΩm the General Manager of Coalbed Methane operations, the majority of which are 

ƛƴ ²ȅƻƳƛƴƎΦ  Wǳǎǘ ŀ ƭƛǘǘƭŜ ŀōƻǳǘ !ƴŀŘŀǊƪƻΣ ǿŜ ŀǊŜ ƻƴŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ƛƴŘŜǇŜndent oil and gas 

exploration and production companies and we do have a big presence across the Rockies region we are 

ƻƴŜ ƻŦ ǘƘŜ ƴŀǘƛƻƴΩǎ ƭŀǊƎŜǎǘ ƴŀǘǳǊŀƭ Ǝŀǎ ǇǊƻŘǳŎŜǊǎ ŀƴŘ ǿŜ ŀǊŜ ŀƭǎƻ ǘƘŜ ƭŀǊƎŜǎǘ ƛƴŘŜǇŜƴŘŜƴǘ deep water 

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

focusing our efforts in some of the tight gas plays, in coalbed methane development and also in 

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

My background is in petroleum engineering and during my career LΩǾŜ ƘŀŘ ǎƻƳŜ ŀǎǎƛƎƴƳŜƴǘǎ ƛƴ ǾŀǊƛƻǳǎ 

ǇƭŀŎŜǎ ƛƴ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΣ ƛƴ ǘƘŜ ¦Y ŀƴŘ ŀƭǎƻ ƛƴ !ƭƎŜǊƛŀ ŀƴŘ LΩƳ very happy to be here today. 

Harriet Hageman:  DƻƻŘ ƳƻǊƴƛƴƎΣ LΩƳ IŀǊǊƛŜǘ IŀƎŜƳŀƴΦ  I live in Cheyenne, Wyoming.  LΩƳ ŀ ²ȅƻƳƛƴƎ 

native.  I graduated from the University of Wyoming College of Business in 1986 and the College of Law 

in 1989.  I have, as the gentleman stated, I wear several ƘŀǘǎΦ LΩƳ ŀ ǇŀǊǘƴŜǊ ƛƴ ǘƘŜ ƭŀǿ ŦƛǊƳ IŀƎŜƳŀƴ ŀƴŘ 

Brighton, which is dedicated to dealing with water and natural resource issues in the state of Wyoming. 

LΩƳ ŀƭǎƻ ǘƘŜ ŜȄŜŎǳǘƛǾŜ ŘƛǊŜŎǘƻǊ ƻŦ ŀ ōǳǎƛƴŜǎǎ ǘƘŀǘ Ƴȅ ōǳǎƛƴŜǎǎ ǇŀǊǘƴŜǊ ŀƴŘ L ǎǘŀǊǘŜŘ ǎŜǾŜǊŀƭ ȅŜŀǊǎ ŀƎƻ 

called the 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 people who are dealing with the federal and state 

regulatory processes.  In that regard we review the federal register every day, review the 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 state.  And that includes information about 

scopings, rulemakings, meetings, proposed legislation; anything that deals with water and natural 

resources.  We try to keep people informed about what is goiƴƎ ƻƴ ƛƴ ǘƘŀǘ ŎƻƴǘŜȄǘΦ  LǘΩǎ ōŜŜƴ ŀƴ ŜȅŜ 

opening experience to understand truly the regulatory impact that Wyoming deals with every single day, 

which was a comment that I think was being made by the earlier speaker today.  I am looking forward to 

presenting today some information about the Wyoming Oil and Gas Economic Contribution Study that 

was recently completed at the request of the Wyoming Heritage Foundation and I look forward to 

questions you may have about that.  

Peter Johnson: LΩƳ tŜǘŜǊ WƻƘƴǎƻƴΦ LΩƳ the president of Sinclair Oil Corporation.  Sinclair is within 

Wyoming particularly, 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 oil and gas.  Sinclair 

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 

ŜǾŜǊȅ ŘŀȅΦ  LΩƳ ŀƭǎƻ ŀ ǾŜǊȅ ǇǊƻǳŘ ƳŜƳōŜǊ ƻf the University of Wyoming College of Business Advisory 

Council.   

Tad True: My name is Tad True.  It is a pleasure and honor to be heǊŜ LΩƳ ǘƘŜ ±ƛŎŜ tǊŜǎƛŘŜƴǘ ƻŦ .ǊƛŘƎŜǊ 

Pipeline, which is a subset of True Companies. Bridger Pipeline is built between Bridger and Belle 

Fourche Pipeline. We have 2,500 miles of pipeline and are consistently building more.  I guess 

technically, I should be sitting in between the producer and the refinery because in reality that is what I 

do. I ship crude oil to a refinery. Last year I was a member of the IODC taskforce to study crude oil that 
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Rob referred to before.  One of the things I will be discussing today is the impact on infrastructure or the 

lack of infrastructure for the type of energy that we have.  Thank you. 

Chuck Mason: Well, Harriet brought ŀ ƭƛǘǘƭŜ ŎǳǊǾŜ ǿƛǘƘ ƘŜǊΣ ǘƘƛǎ ǿŀǎƴΩǘ ƻƴ ǘƘŜ ƻǊƛƎƛƴŀƭ ŀƎŜƴŘŀΣ ōǳǘ it is 

too good to pass up. Harriet has some background information that comes courtesy of the recently 

produced study and then we will dive into some questions. 

Harriet Hageman: LΩƳ ƎƻƛƴƎ ǘƻ Ǝƻ ǘƘǊƻǳƎƘ ǘƘŜ ŜȄŜŎǳǘƛǾŜ ǎǳƳƳŀǊȅ ƻƴ ǘƘŜ ǊŜǇƻǊǘ ǘƘŀǘ ǿŀǎ ǊŜŎŜƴǘƭȅ 

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 Foundation and it was prepared by Booz, Allen and 

Hamilton. [You can find the study online at: 

http://www.wyomingbusinessalliance.com/images/WYHF_O_G_Economic_Study_FINAL.pdf ] There is 

quite a group of people who were involved in this The review team included Lori Becker, Dave Bell, 

Randy Bolles, Mike Ceballos, Joe Coyne, Mark Doelger, Brent Hathaway, Bruce Hinchey, Rob Hurless, 

Dallen Juelfs, Mike 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 timeframe was from February 2008 to August 2008. The major 

findings in terms of the extraction and development activities are that the total economic contribution 

of the Wyoming oil and gas industry in Wyoming is $15.5 billion.  The economic contribution including 

royalties and tax payments is $18.6 billion.  The total employment in the oil and gas industry in the state 

of Wyoming is 73,229. The labor earnings are $3.9 billion. The employment multiplier is 3.65.  The types 

of jobs in terms of the employment impacts:  in terms of the 73,229 jobs, due to the oil and gas industry, 

government accounts for 34.3% or 25,149 jobs; mining 18,001 jobs or 24.6%; retail trade 4,893 jobs or 

6.7%; healthcare and social assistance, 3,801 jobs or 5.2%; accommodations and foodservice is 3,548 or 

4.8%.  The labor earning impacts: of the $3.9 billion in earnings due to the oil and gas industry, 

government accounts for $1.5 billion or 37.5%; mining is $1.4 billion or 36%; wholesale trade is $160 

million; healthcare and social assistance $148 million; retail trade $119 million.  In comparison to the 

travel industry which is one of the only other industries that has been evaluated in this kind of detail in 

terms of an economic review.  The direct revenue for travel is $2.6 billion.  The direct revenue again for 

oil and gas is $13.4 billion.  Employment in travel industry 43,430 jobs.  In the oil and gas industry 

39,913. Earnings for travel industry $1 billion, for oil and gas industry $2.2 billion.  Gross state product 

for travel is 933 million, for oil and gas $11.2 billion. State and land taxes for the travel industry provides 

$107 million, oil and gas is $2 billion.  So in terms of comparing just a few of these numbers to the state 

of Colorado the economic contribution in Colorado is $26 billion and again in Wyoming it is $18.6 billion.  

In Colorado that accounts for 6% of their economic situation, again in Wyoming it is 32%.  The 

employment down there is approximately 70,000 jobs and for us it is 73,229 that accounts for 2% of 

/ƻƭƻǊŀŘƻΩǎ employment and нл҈ ƻŦ ²ȅƻƳƛƴƎΩǎ ŜƳǇƭƻȅƳŜƴǘΦ Cor their gross state product it is $17.7 

ōƛƭƭƛƻƴ ŀƴŘ ²ȅƻƳƛƴƎΩǎ ƛǎ $13.3 billion. Assessed valuation for the state of Colorado is $7.2 billion and for 

Wyoming is $11.3 billion or 53% of our assessed evaluation. In summary in terms of the stateΩs 

economy, the oil and gas industry is responsible for over 31.6% of our state economy, 19.8% of all 

http://www.wyomingbusinessalliance.com/images/WYHF_O_G_Economic_Study_FINAL.pdf
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employment, 37.9% of government employment, 25.3% of labor earnings, 42.7% of our gross state 

product and 52.6% of our assessed valuation.   

This was the first study that was commissioned by the Wyoming Heritage Foundation.  I believe the 

intent is to look at other industries.  There is an effort underway to look at the Ag industry and the 

connotations associated with the Ag industry, to go back and look at tourism because I 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 by Booz, Allen and Hamilton in its most recent study of the 

oil and gas industry in the state of Wyoming. 

Chuck Mason:  Thanks, Harriet. The format here is LΩƳ ƎƻƛƴƎ ǘƻ ǇƻǎŜΣ ǿƘŀǘ L ƘƻǇŜ ŀǊŜ ǘƘƻǳƎƘǘ ǇǊƻǾƻƪƛƴƎ 

questions and offer opportunities to the panelists a chance to provide their prospective on those.  There 

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

at the end to take questions from the floor.  I would appreciate it if you would hold your questions until 

we get closer to the end so as to provide the panelists the opportunity to say their bit.   The first 

question is spinning off of the first speaker of the day, we have plenty of money in the ground, but there 

are problems there and we need to be careful about how we proceed, and my first question touches on 

that and it is this. ά²Ƙŀt do you see is the key issue confronting the Wyoming oil and gas industry 

ǘƻŘŀȅΚέ L ƳŜŀƴǘ ŦƻǊ ǘƘŀǘ ǘƻ ōŜ ƻǇŜƴ ŜƴŘŜŘ ōŜŎŀǳǎŜ L ǿŀƴǘŜŘ ǘƻ ƎƛǾŜ ǘƘŜƳ ŀ ōƛǘ ƻŦ latitude to run with.  

Tad would you like to start? 

Tad True: Yeah, I can do that.  In ǘŜǊƳǎ ƻŦ ƛǎǎǳŜǎΣ L ǘƘƛƴƪ wƻō Ƙƛǘ ƻƴ ƛǘ ŜŀǊƭƛŜǊΣ ƴƻ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΦ  LǘΩǎ ƴƻǘ 

ǘƘŀǘ ǿŜ ŘƻƴΩǘ ƘŀǾŜ any infrastructure; ƛǘΩǎ ǘƘŀǘ ǿŜ ŘƻƴΩǘ ƘŀǾŜ ŜƴƻǳƎƘ ƻŦ ƛǘΦ  wƛƎƘǘ ƴƻǿ ǿŜΩǊŜ ƛƴ ŀ Ǉƻǎƛǘƛƻƴ 

where the volume of and flow of gas is coming online so fast that there is just simply not enough 

pipeline capacity and transmission lines. I can speak more towards the pipeline capacity than I can 

anything else, but as far as pipelines goes, I 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 production levels within 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 have to do something with it.  

Once those pipelines are full, that is it; that is all you can take.  And so sadly, I guess, the pipeline 

capacity leaving the Rocky Mountains ended up determining in both oil and gas, determining the price 

of the oil you got. Two years ago Wyoming was trading at about $25 to $30 under the IMEX price and 

Rob mentioned today that we are actually at cents, where Henry Hub is trading at $7 to $уΦ  LǘΩǎ ǇǊŜǘǘȅ 

incredible to look at the natural resources that we have in this state and our ability to extract that 

ǊŜǎƻǳǊŎŜ ǎƻ ǉǳƛŎƪƭȅΣ ȅŜǘ ǿŜ ŘƻƴΩǘ ƘŀǾŜ ǘƘŜ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǘƻ ǘŀƪŜ ƛǘ ǘƻ ƳŀǊƪŜǘΣ ǎƻ ǘƻ ŀ ŎŜǊǘŀƛƴ ŜȄǘŜƴǘ 

ǿŜΩǊŜ ǎƻƳŜǿƘŀǘ ƻƴ ƻǳǊ ƻǿƴ ǊŜƎƛƻƴŀƭ Ǉȅƭƻƴ.  WŜ ŘƻƴΩǘ Ǉƭŀȅ ƻƴ ŀ Ǝƭƻōŀƭ market. WŜ ŘƻƴΩǘ Ǉƭŀȅ ƻƴ ŀ 

domestic market. We are kind of restrained by our lack of infrastructure within the area and I think that 

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

of them. 

Peter Johnson:  I took a few minutes and walked around the parking lot before I 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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ǇƛŎƪǳǇǎ ǎƻ LΩŘ ƭƛƪŜ ǘƘƻǎŜ ǘǿƻ ǇŜƻǇƭŜ ǘƻ ǊŀƛǎŜ ǘƘŜƛǊ ƘŀƴŘǎΦ [laughter] Seriously, from our perspective as a 

petroleum refiner 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 primary construction, we have 

much the same demand for the high skilled labor that Rob mentioned is needed for nuclear 

construction.  We have pressure vessels well in excess of 2,000 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 winding 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 laborers short of our desired 

staffing levels.  At any price, we could not get people who had the right 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 labor levels.  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 well, and we have rarely had both of those refineries at 

our desired engineering staffing levels. We are always looking 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 

ƭƻǘ ƻŦ ǇŜƻǇƭŜ ǘƘŀǘ ŘƻƴΩǘ ƭƻǾŜ ǘƘŀǘ ŀƴŘ ƛǘ ƛǎ ŀ ŎƘŀllenge to find those really well educated, skilled, 

experienced people who have the talents that we need who also seek the Wyoming lifestyle.  

Harriet Hageman: From a legal and regulatory standpoint, I would say that extreme environmentalism is 

one of the biggest 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 Wyoming.  Yet 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 protect our environment.  All you need to do is go to a third world country or any of the former 

soviet republics and you can see that.  And so what I see is a constant attack on the ability to use our 

natural resources not only in terms of producing a product such as our oil and gas resources but 

everything from our national forests to our water resources, or whatever it may be.  And I see an 

enormous drain on our society and our ability to move into the future if you will, by these efforts to 

destroy our ability to use and manage our natural resources.   

John Broman: I want to make a couple of comments from the upstream perspective.  Interestingly, 

everything that I wanted to mention has already been touched on. Some of these things cut completely 

through the industry, but a couple of things are slightly different.  I think from our standpoint, one of our 

key issues is what I would call regulatory uncertainty. Basically businesses succeed or fail on their 

abilities to budget and to plan and to implement and execute and generate results and unfortunately in 

Wyoming at times it has been difficult to predict with certainty some of the developments. And this 

relates to some things like BLM land planning, permit delays, seasonal timing stipulations on activities, 

endangered species 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 I was going to mention that has already been touched on 

is a reliable skilled workforce.  The one sort of twist that I 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 places where we can only conduct work 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 transportation which Tad has already touched on and I would just echo his comments; 

everything from the ability to get the product to market to how it affects the price. I think that one other 

that I would mention that is really more than a Wyoming issue and is a national issue is just reasonable 

access to lands.  The country needs more energy and there are lots of restrictions on the ability to 

ŜȄǇƭƻǊŜ ŀƴŘ ŘŜǾŜƭƻǇ ōƻǘƘ ƻƴǎƘƻǊŜ ŀƴŘ ƻŦŦǎƘƻǊŜ ŀƴŘ ǘƘƛǎ ƛǎ ǊŜŀƭƭȅ ǎƻƳŜǘƘƛƴƎ ǘƘŀǘ ŀŦŦŜŎǘǎ ǘƘŜ ƛƴŘǳǎǘǊȅΩǎ 

ability to generate production growth. 

Chuck Mason:  LΩƳ ƎƻƛƴƎ ǘƻ ŎƻƳŜ ōŀŎƪ ǘƻ ǘƘŀǘ ōǳǘ ǊƛƎƘǘ ƴƻǿΣ ƛǘ ƛǎ ƴƻǘ ƻŦǘŜƴ ǘƘŀǘ ǎƛǘǳŀǘƛƻƴǎ ƭƛƪŜ ǘƘƛǎ 

ƘŀǇǇŜƴ ǘƻ ƪƛƴŘ ƻŦ ǎŜǊŜƴŘƛǇƛǘƻǳǎƭȅ ŎƻƛƴŎƛŘŜ ǿƛǘƘ ǇƻƭƛǘƛŎŀƭ ŜǾŜƴǘǎ ōǳǘ ǘƘŜǊŜ ǿŜǊŜ ǘƘƛƴƎǎ ŦǊƻƳ ƭŀǎǘ ƴƛƎƘǘΩǎ 

discussions at the republican convention that I, they are too good to pass up and will sound quite drill, 

ōǳǘ ǿŜ ǿƛƭƭ ŎƻƳŜ ōŀŎƪ ǘƻ ǘƘƻǎŜΦ  L ǿŀƴǘ ǘƻ Ŧƻƭƭƻǿ ǳǇ ƻƴ ǘƘŜ ŦƛǊǎǘ ǉǳŜǎǘƛƻƴ ƘŜǊŜΣ LΩƳ ƎƻƛƴƎ ǘƻ ǇƛŎƪ ǘǿƻ 

specific issues that were raised, to focus our attention in relation to the markets and skilled labor 

question and ask if there is ŀƴȅǘƘƛƴƎ ǘƘŀǘ ǎƻƳŜƻƴŜ ƛƴ ǘƘŜ ǎǘŀǘŜΣ ǘƘŜ ƎƻǾŜǊƴƻǊΩǎ ƻŦŦƛŎŜ ŀƴŘ ǘƘŜ ƭŜƎƛǎƭŀǘǳǊŜΣ 

is there something the state can do to help address those issues and concerns? 

Tad True: From my perspective, in terms of accessing markets, the 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 

ƘŀƭŦ ƛǎ ŘǳŜ ǘƻ ŎƻƴǎǘǊǳŎǘƛƻƴΦ  {ƻ ǿƘŜƴ ǿŜ ŀǊŜ ƭƻƻƪƛƴƎ ŀǘΣ L ŘƻƴΩǘ ǊŜƳŜƳōŜǊ Ƙƻǿ ƭƻƴƎ ƛǘ ǘƻƻƪ ǘƻ ōǳƛƭŘ 

REX(Rockies Express Pipeline)Σ ōǳǘ L Ŏŀƴ ǘŜƭƭ ȅƻǳ ŦǊƻƳ ƻǳǊ ǇŜǊǎǇŜŎǘƛǾŜΣ ǘƻ ŀƴȅ ǎƳŀƭƭ ǇƛǇŜƭƛƴŜ ǿƻǊƪΣ ȅƻǳΩǊŜ 

9 months to a year, and 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 take sometimes 6 to 9 months depending on the type of 

permit we are looking for. The other thing is I wanted to address is regulatory aspects. If 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 you guys are probably 

doing this in Wyoming as well, they would drill two miles down, make the steel pipe make a 90 degree 

turn and go two miles the other way, all while staying within a 10 foot zone.  That to me is absolutely 

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

incredible.   

Now you look at a pipeline from a infrastructure standpoint, we are building pipelines basically the same 

ǿŀȅ ǿŜ ŘƛŘ рл ȅŜŀǊǎ ŀƎƻΣ ǘƘŜǊŜΩǎ ōŜŜƴ ƴƻ ǘŜŎƘƴƻƭƻƎƛŎŀƭ ƛƳǇǊƻǾŜƳŜƴǘǎ ƛƴ ǘƘŜ ƭŀǎǘ рл ȅŜŀǊǎ ŀƴŘ ǘƘŜ 

ǉǳŜǎǘƛƻƴ ōŜŎƻƳŜǎΣ ǿŜƭƭ ǿƘȅ ƛǎ ǘƘŀǘΚ ²ŜƭƭΣ ǿŜ ǊŜŀƭƭȅ ŀǊŜƴΩǘ ŀƭƭƻǿŜŘ ǘƻΦ  ¸ƻǳ ƭƻƻƪ ŀǘ ǿƘŀǘ ǇŀǊǘ ƻŦ ǘƘŜ 

infrastructure is regulated versus non regulated pipelines, on the regulated side the big diameters, such 

as REX, the federal government tells you exactly how to build that pipeline, you are not allowed to 

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

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

to be all steel pipes and now we are using a high pressure synthetic pipe that we are putting in almost 
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seven miles every three and a half days just from a construction standpoint, versus a standard steel 

system is basically the reverse, you are looking at ƻƴŜ ƳƛƭŜ ŀ ǿŜŜƪ ƛƴ ǎƻƳŜ ŎŀǎŜǎΦ  L ŎŀƴΩǘ ǎŀȅ ŦǊƻƳ ŀ 

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 authority that has promoted in 

particular REXΣ ōǳǘ ƻƴŜ ƻŦ ǘƘŜ ǘƘƛƴƎǎ L ƘŀǾŜ ƳŜƴǘƛƻƴŜŘ ōŜŦƻǊŜ ƛǎ ǘƘŀǘ ǿŜΩǊŜ ƛƴ ŀ ǊŜƎƛƻƴal area, when you 

look at the Rocky Mountains, it is not just Wyoming, it is North Dakota, Montana, Wyoming and 

Colorado.  We are all in the same game together, yet the state of North Dakota is forming their own 

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

promoting North Dakota pipeline, and Wyoming has done a good job of promoting a Wyoming pipeline, 

but the fact remains that we are all in this together.  From a state level we need to talk and we have got 

to get out of the island of the Rocky Mountains, so to speak, that we live in. 

Peter Johnson:  My only comment is that frankly the only issues we face are not governmental issues. 

We find Wyoming to be a great place to do business, we find Wyoming government great to deal with, 

Wyoming regulators great to deal with and our issues are really market based issues. WŜ ŀǊŜƴΩǘ ƭƻƻƪƛƴƎ 

for anything else from the government. 

John Broman: Just commenting on the workforce element, as I mentioned the ability to only do work 

three to four months of the year ultimately impacts our workforce.  The kind of companies that do this 

work will choose to go and work other places where they can work on a more sustained basis which 

ultimately is a problem for the industry and also has an impact on the economy of Wyoming.  So 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 Mason: This is a good time to drill I think. I think this may be best for John, Where are those 

pockets?  Those undiscovered pockets or untapped pockets in the state?   Maybe focus on this state if 

you will. Are there big pockets to be had and what are we trying to move out here for possible additions 

to the workspace? 

John Broman: ²ŜƭƭΣ LΩƭƭ ǘŜƭƭ ȅƻǳ ǘƘŀǘ LΩƳ ƴƻǘ ǊŜŀƭƭȅ ǇǊŜǇŀǊŜŘ ǘƻ ŀƴǎǿŜǊ ǘhat question with specifics.  

Wyoming is allowing exploration in a lot of areas. The comment I made earlier was more of a general, 

sort of national question. My view is that there are areas in the U.S. both onshore and offshore where 

there are the potential for significant hydrocarbon additions and basically increasing the opportunity set 

available for exploration and development in my belief is going to result in increased production.   

If tƘŜǊŜΩǎ Ŝƴƻǳgh open area, it may result in allowing infrastructure to be developed and those kinds of 

things and I know these all, in a lot of cases have their concerns for the environment and other things 

and ultimately it is a balancing act that has to be looked at as Rob mentioned. 

Chuck Mason: Peter, do you have something to add? 

Peter Johnson: Well 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 method of finding oil and gas as 

άŎƭƻǎƻƭƻƎȅέ.  You want to 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 exploration and production which is primarily outside Wyoming has really focused on the 

new technologies that are bringing previously oftentimes known, but not economically exploitable, 

resources to market. The obvious one here in Wyoming is coalbed methane.  Everyone knew it was 

there forever, it just took someone figuring out the technology. The Bakken play in North Dakota that 

¢ŀŘΩǎ involved in transporting crude oil from is another similar play.  Everybody would drill through the 

Bakken for the last 50 years, knew that the Bakken had 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 plays in Texas, Oklahoma, 

Arkansas, Pennsylvania and aƛŎƘƛƎŀƴ ŀǊŜ ŀƭƭ ǘƘŜ ǎŀƳŜ ƪƛƴŘǎ ƻŦ ǘƘƛƴƎǎΦ  LǘΩǎ ƴƻǘ finding so much today in 

America. America is the most drilled country in the world.  There are more oil and gas wells per square 

foot in the United States than anyplace in the world and so the odds of finding huge unknown resources 

within the bounds of the United States today are relatively remote, but the odds of finding immense 

ǊŜǎƻǳǊŎŜǎ ǘƘŀǘ ŀǊŜ ǘƻŘŀȅ ŘŜǾŜƭƻǇŀōƭŜ ǘƘŀǘ ǿŜǊŜƴΩǘ ǿƛǘƘ ŀƴ ƻƭŘŜǊ ǘŜŎƘƴƻƭƻƎȅ ǎŜŜƳǎ ǘƻ ōŜ ǘƘŜ ƪŜȅ ǘƻ ǘƘŜ 

future. 

Chuck Mason: LΩŘ ƭƛƪŜ ǘƻ Ŧƻƭƭƻǿ ǳǇ ƻƴ ǘƘŀǘ ŀ ƭƛǘǘƭŜ ōƛǘΦ  WƻƘƴΣ L ƪƴƻǿ ȅƻǳ ŀre more of a natural gas guy, 

ōǳǘ !ƴŀŘŀǊƪƻ ƛǎ ŀ ǇǊŜǘǘȅ ōƛƎ ǇƭŀȅŜǊ ƛƴ ŜƴƘŀƴŎŜŘ ƻƛƭ ǊŜŎƻǾŜǊȅ ƛƴ ǘƘƛǎ ǎǘŀǘŜ ŀƴŘ L ŘƻƴΩǘ ǿŀƴǘ ǘƻ ƭŜǘ ǘƘƛǎ 

opportunity go by, it seems to me that this is a fine example of what Peter just touched on, the new 

technologies that tap into what were previously unavailable resources, Salt Creek being a fabulous 

example, but Power River Basin generally is at our doorstep now, can you say something about that? 

John Broman: ²Ŝƭƭ ƛƴ ƎŜƴŜǊŀƭ ǿŜΩǾŜ ƘŀŘ ǎƻƳŜ ŎƻƳƳŜƴǘǎ ŀōƻǳǘ ǘƘŜ ŀŘǾŀƴŎŜƳŜƴǘ ƻŦ ǘechnology and 

you know the industry has been making many advancements.  Many things that we are doing today in 

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

technologies that ǿŜǊŜƴΩǘ ǇƻǎǎƛōƭŜ ǘŜƴ ȅŜŀǊǎ ago.  Things like enhanced oil recovery.  We do have one 

project in the state which is the Salt Creek Field where our company took an old and mature field, in fact 

it just celebrated its 100th birthday and a few years ago we started a CO2 injection project to increase 

the productivity out of that field. We build a pipeline to bring the CO2 in and we have seen great results 

ǿƛǘƘ ƛǘΦ  LǘΩǎ ǊŜǎǳƭǘŜŘ ƛƴ ƛƴŎǊŜŀǎƛƴƎ ǘƘŜ ǇǊƻŘǳŎǘƛƻƴ ǘƻ ǘƘŜ ǎǘŀǘŜΣ ƛǘΩǎ ŀƭƭ ǊŜǎǳƭǘƛƴƎ ƛƴ /h2 putting it in the 

ground, where it otherwise would be put iƴ ǘƘŜ ŀǘƳƻǎǇƘŜǊŜΣ ǎƻ ƛǘΩǎ ŀ ǿƛƴ-ǿƛƴ ŦƻǊ ŜǾŜǊȅōƻŘȅ ŀƴŘ ǘƘŀǘΩǎ 

another example of the application of advanced technologies. 

Peter Johnson: /ƘǳŎƪΣ ǘƘŜ ƻǘƘŜǊ ǘŜŎƘƴƻƭƻƎȅ ǘƘŀǘ ǊŜŀƭƭȅ ƛǎƴΩǘ ƘŜǊŜ ǘƻŘŀȅ ƛǎ ƻƛƭ ǎƘŀƭŜ ǿƘƛŎƘ ǿŀǎ ƳŜƴǘƛƻƴŜŘ 

earlier.  Wyoming is one of three states in the United States that has huge oil shale reserves, oil shale 

deposits. And the attraction of oil shale is if it can reach the point where oil shale can one, be 

economically produced from shale and two, enter the existing infrastructure system, the existing 

systems of pipes, refineries, terminals, pipelines, gas stations and consumers so it actually meets a 

substantial portion of the United States energy needs that are currently being imported.  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 about it.  That many dollars a day 

leaving the United States becomes a security issue, a security risk and so oil shale really is in a lot of 

ǇŜƻǇƭŜΩǎ ƳƛƴŘs the salvation from that issue.  There is more hydrocarbon oil shale in the corner of 

Wyoming, Colorado and Utah than there is hydrocarbon in the Middle East.  The challenge is finding a 
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way to economically produce it and with a technology that results in a commodity that fits in the 

existing infrastructure.  

Chuck Mason: I want to shift gears slightly and touch on a question that a couple of panelists have 

hinted at.  Lets imagine if we will that a federal carbon policy 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 thrive in such 

a post-carbon policy world? 

Peter Johnson: LΩƭƭ jump on that one as well. From my perspective the primary problem with the debate 

that occurred in Washington over the last couple of years was the carbon cap and trade system was so 

fraught with so many preferences and favoritisms that the key there was simply to have the political 

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 the same carbon burden that other users 

were being forced to incur.  And in that regard oil and gas, traditional oil and gas uses were fairly 

discriminated against and so from my perspective, a very flat straightforward carbon tax that taxes all 

carbon emissions on a equal price per ton basis leaves Wyoming and leaves ²ȅƻƳƛƴƎΩǎ ƻƛƭ ŀƴŘ Ǝŀǎ 

industry at least with a level playing field as contrasted with what would have come out of the 

Lieberman-Warner legislation that, thank goodness, got defeated in the senate.  

Tad True: Chuck I think, one of the things you mentioned is can you thrive or survive and quite honestly I 

think it is more of a survive.  How do you survive with the carbon policy? And the reason I say that is 

that there are two things going on.  One, we have obviously seen the price of natural resources just sky 

ǊƻŎƪŜǘ ƻǾŜǊ ǘƘŜ ƭŀǎǘ ŎƻǳǇƭŜ ƻŦ ȅŜŀǊǎ ŀƴŘ ǿŜΩǾŜ ŀƭǎƻ ǎŜŜƴ ŀ ƎǊƻǿƛƴƎ ƳƻǾŜƳŜƴǘ ǘƻ Ǉǳǘ ƭŜƎƛǎƭŀǘƛƻƴ ƛƴ ǇƭŀŎŜ 

like the carbon policy and those are two different things and one of the things that we have found with 

the price of gasoline increasing and the price of natural gas increasing, ǿŜΩǾŜ ǎŜŜƴ ǘƘŜǊŜ ƛǎ ƻƴƭȅ ǎƻ ƳǳŎƘ 

the American people, consumers, are willing to take.  And I think we saw this back in May when the 

actual quantity of driving declined.  And we look at the airline industry, right 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 about, the biggest thing about a carbon 

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

Now one thing that I think has been missed in the carbon policy debate is everyone thinks it is a great 

idea, but one thing we have to remember is that this country was built on cheap energy. And we have 

always had sufficient 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 more expensive, 

whether it is via carbon tax or whatever, you have to understand that will have a direct relationship to 

the quality of life and I think it is important that people understand the costs of putting such a policy in 

place and I think that is one of the things that has not happened, is nobody has discussed how much is it 

going to cost to put such a policy in place.  

Harriet HagemanΥ LΩŘ ƭƛƪŜ ǘƻ ŀŘŘ Ƨǳǎǘ ƻƴŜ ǘƘƛƴƎ ǘƻ ǘƘŀǘΣ ŀƴŘ LΩŘ ƭƛƪŜ ǘƻ ǎŀȅ ǘƘŀǘ ŎƘŜŀǇ ŜƴŜǊƎȅ ŀƴŘ ŎƘŜŀǇ 

food both are what has driven the economy in the United States and created the standard of living that 

we have and they obviously are relateŘΦ  ¸ƻǳΩǾŜ ǎŜŜƴ ŎƻƳƳƻŘƛǘȅ ǇǊƛŎŜǎ skyrocket because of such 
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things as moving towards the ethanol concept, using corn for energy production and you see the impact 

and the effect is real and the impact is at the grocery store.  And it is affecting everyone in this country 

and the world. 

John Broman:  LΩŘ ƭƛƪŜ ǘƻ ŀŘŘ Ƨǳǎǘ ƻƴŜ ǘƘƛƴƎΦ I think as we talk about ǘƘŜǎŜΣ ǿŜΩǊŜ talking about reaching 

to other alternative fuels. At some point natural gas is going to play a key role as a bridge here, it is a 

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

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

remarkable in the way that it moves technology and initiates change and I think we need to let it work 

ŀƴŘ ǇƻƭƛǘƛŎǎ ǎƘƻǳƭŘƴΩǘ ōŜ ǘƘŜ ƻƴƭȅ ŘǊƛǾƛƴƎ ŦƻǊŎŜ ōŜƘƛƴŘ ǘƘŜǎŜ ŎƘŀƴƎŜǎΣ ǎŎƛŜƴŎŜ Ƙŀǎ ǘƻ ōŜ ƛƴŎƭǳŘŜŘΦ 

Chuck Mason: Thanks.  I want to make sure that we have a little bit of time at the end if there are any 

ǉǳŜǎǘƛƻƴǎ ŦǊƻƳ ǘƘŜ ŦƭƻƻǊΣ ǎƻ LΩƳ ƎƻƛƴƎ ǘƻ ŀǎƪ Ƨǳǎǘ ƻƴŜ ƳƻǊŜ ǉǳŜǎǘƛƻƴΦ  LŦ ȅƻǳ Ǝǳȅǎ ǿƻǳƭŘ ƭƛƪŜ ǘƻ ǎǇŜŎǳƭŀǘŜ 

on some hot new technology that is just around the cornerΣ ǎƻƳŜǘƘƛƴƎΣ ȅƻǳ ƪƴƻǿΣ ƛǘΩǎ /ƘǊƛǎǘƳŀǎ ŀƴŘ ȅƻǳ 

have a list, what would you like? 

Tad True: LΩŘ ƭƛƪŜ ŀ ƴŜǿ ǘŜŎƘƴƻƭƻƎȅ ǘƘŀǘ ǿƻǳƭŘ ƘŜƭǇ ǘƘŜ ǇŜǊƳƛǘǘƛƴƎ ǇǊƻŎŜǎǎ Ǝƻ ŦŀǎǘŜǊΦ ώƭŀǳƎƘǘŜǊϐ Lƴ ŀƭƭ 

honesty, it gets back to from my standpoint, it takes a long, long time to build an infrastructure, and I 

ŘƻƴΩǘ ƪƴƻǿ ǿƘŀǘ ǘƘŜ ǘŜŎƘƴƻƭƻƎȅ ǿƻǳƭŘ ōŜ ōǳǘ ŦƻǊ ŜȄŀƳǇƭŜΣ ƻƴ ǎƳŀƭƭŜǊ ŘƛŀƳŜǘŜǊ ǇƛǇŜƭƛƴŜǎΣ ǊƛƎƘǘ ƴƻǿ ǿŜ 

are putting in two miles a day, which is incredible speed, it is almost triple the speed.  Now you look at 

Ƴŀƛƴ ƭƛƴŜǎ LΩŘ like to see some kind of technology that mainland construction can go faster but it is just 

ƴƻǘ ǘƘŜǊŜ ǘƻŘŀȅΣ ŀƴŘ L ǿƛǎƘ L ƪƴŜǿ ǿƘŀǘ ǘƘŀǘ ǿŀǎΣ ōŜŎŀǳǎŜ L ǿƻǳƭŘ ōŜ ƻƴ ƛǘΣ ōǳǘ  ǘƘŀǘΩǎ ŦǊƻƳ ŀƴ 

infrastructure standpoint. You know it really comes down to how do you promote innovation within 

mainland construction and there is just no room for innovation right now.  So I wish I knew what that 

ǘŜŎƘƴƻƭƻƎȅ ǿŀǎ L Ƨǳǎǘ ŘƻƴΩǘ ƘŀǾŜ ƛǘΦ   

Chuck Mason: Thanks. I realize that as you were going through this that if you had that in 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 Johnson: LΩǾŜ ōŜŜƴ ŀ ǾŜǊȅ ƎƻƻŘ ōƻȅΣ ŀƴŘ LΩƭƭ ǘŀƪŜ ŀƴ ŜƴǾƛǊƻƴƳŜƴǘŀƭƭȅ ŀŎŎŜǇǘŀōƭŜ ǘŜŎƘƴƻƭƻƎȅ ǘƻ 

produce oil shale. 

Harriet Hageman:  This is outside of my expertise. 

John Broman: L ŘƻƴΩǘ ƘŀǾŜ ǘƘŜ ƻƴŜ ǎƛƭǾŜǊ ōǳƭƭŜǘΣ L ƎǳŜǎǎ L Ƨǳǎǘ ǎŜŜ ŎƻƴǘƛƴǳŜŘ ŀŘǾŀƴŎŜǎ ƛƴ ŀ ƭƻǘ ƻŦ ǘƘŜ ŀǊŜŀǎ 

that we have touched on and I just look forward to that continuing.  Everything from allowing us to find 

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

ŀŘǾŀƴŎŜǎΣ Ƨǳǎǘ ŀƭƻƴƎ ǘƘŜ ƭƛƴŜǎΣ ǎƻ ǿŜ ŀǊŜ ŀōƭŜ ǘƻ Řƻ ǎƻ ǿƛǘƘ ƻƛƭ ǇǊƻŘǳŎǘƛƻƴΦ  ¢ƘŜǊŜΩǎ ƭƻǘǎ ƻŦ ǘƘƛƴƎǎ ƎƻƛƴƎ 

ƻƴ ŀƴŘ L ǘƘƛƴƪ ƛǘΩǎ ǇǊŜǘǘȅ ƛƴǘŜǊŜǎǘƛƴƎ ǘƻ ǎŜŜ Ƙƻǿ ŦŀǊ ǿŜΩǾŜ ŎƻƳŜ ŀƴŘ ƛƴ ŀ ǘƛƳŜ ŦǊŀƳŜ ƻŦ ten years where 

things could be ten years from now.  

Chuck Mason: We have a little time to take some questions from the floor. Please stand, say who you 

are and then ask your question.   
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Brodie Farquhar, Wyoming Business Report: Mr. True, are there any pipeline innovations in other 

ŎƻǳƴǘǊƛŜǎ ǘƘŀǘ ǘƘŜȅΩǾŜ ōŜŜƴ ŀōƭŜ ǘƻ ōǳƛƭŘ Ŧŀǎǘ ŀƴŘ ŜŦŦƛŎƛŜƴǘƭȅ ƳƻǊŜ ǎƻ ǘƘŀƴ ƘŜǊŜ ƛƴ ǘƘŜ ¦ƴƛǘed States that 

ȅƻǳΩǊŜ ŀǿŀǊŜ ƻŦΚ 

Tad True: I can speak for the technology that we are using up in North Dakota. That was developed in 

Canada. Bǳǘ ŀǎ ŦŀǊ ŀǎ ƳŀƛƴƭƛƴŜǎΣ ǘƘŜǊŜ ǊŜŀƭƭȅ ƘŀǎƴΩǘ ōŜŜƴ ŀƴȅǘƘƛƴƎ ŀƴŘ ŀǎ ŦŀǊ ŀǎ L ƪƴƻǿΣ ȅƻǳ ǎǘƛƭƭ ƘŀǾŜ пл 

foot joints of steel pipe, you use the same welding procedures throughout the world, the same x-ray 

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

smaller diameter pipelines, which was actually developed in Canada. 

Don Kany: A follow up question. Is that lack of technology because of the regulatory burden on the 

ōƛƎƎŜǊ ǎƛȊŜ ǇƛǇŜǎΚέ 

Tad True: From my perspective, yes.  Are there better techniques as far as building infrastructures in 

other countries? I know for a fact that it goes a tremendous amount faster. Maybe steel is the best way 

ǘƻ Řƻ ƛǘΣ ƳŀȅōŜ ƛǘΩǎ not. I ŘƻƴΩǘ ƪƴƻǿΣ ōǳǘ L Ŏŀƴ ŎŜǊǘŀƛƴƭȅ ǎŀȅ ǘƘŀǘ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ ǊŜƎǳƭŀǘƻǊȅ ǊŜǉǳƛǊŜƳŜƴǘǎ 

that we are required to meet, it just takes a lot longer.  

John Harpole, Denver: Question for John Broman.  Can you talk a little bit about the breakthrough 

ǿŜΩǾŜ ƘŀŘ ƻƴ ŘƛǎŎƻǾŜǊƛƴƎ Ƙƻǿ ǘƻ Ǉǳƭƭ ƴŀǘǳǊŀƭ Ǝŀǎ ƻǳǘ ƻŦ ǎƘŀƭŜ ŦƻǊƳŀǘƛƻƴǎΚ !ƴŘ ǘƘŜƴ ǎǇŜŎƛŦƛŎŀƭƭȅ ŀōƻǳǘ 

the Marcella Shale, the Haynesville Shale and what that might do to the value of gas reserves in 

Wyoming? 

John Broman:  John mentioned a couple of the hot shale gas plays in other parts of the country right 

now and I think they are in various stages of their development, if you will, from exploration to getting 

the production.  This is an example, again of application of technology 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 question and could have an impact on nationwide gas prices which would trickle back to 

Wyoming.  I think another piece of that is, as more and more of those types of plays are found to be 

successful, that just shows that there is potential for more of those types of plays in Wyoming in the 

future, to hopefully boost Wyoming resources as well.  

Chuck Mason: LΩŘ ƭƛƪŜ ǘƻ ŀǎƪ ŀ ƭƛǘǘƭŜ Ŧƻƭƭƻǿ ǳǇ ǉǳŜǎǘƛƻƴΦ ¢Ƙƛǎ ƛǎ ǎƻǊǘ ƻŦ ŦƻǊ ǘƘŜ ǘǿƻ ōƻƻƪŜƴŘǎ ƘŜǊŜΦ  Taking 

it as an article of faith that Wyoming is not an island, it strikes me that the largest competitor for natural 

gas for Wyoming would be suppliers from Colorado.  There are very large deposits in western Colorado 

presumably that could also be tapped by the express pipeline. How is that play impacting producers in 

the state of Wyoming? 

John Broman:  I would say generally that what we do know is the country can use the gas. It is a 

question of whether we have the infrastructure in place to allow it to get from where it is to where it is 

needed and as long as we can stay ahead of that, we will be in good shape.   
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Tad True: I think I can speak more from a crude oil standpoint which I believe is directly analogous.  And 

what I think is what happened two years ago when we ran out of crude oil pipeline infrastructure ǿŀǎƴΩǘ 

really the result of more crude being produced in Wyoming, it was more crude coming from North 

Dakota and being transported into Wyoming and that is really what happened and when I say island, I 

mean to say that from the Rocky Mountains, North Dakota, South Dakota, Montana, Wyoming and 

Colorado is kind of a group, we share the same infrastructure throughout. So what happens in one state 

effects another and I think it is really important to understand that concept.  

Chris Kennedy, student: LΩǾŜ ƘŀŘ ǘƘŜ ǇƭŜŀǎǳǊŜ ƻŦ ƘŀǾƛƴƎ /ƘǳŎƪ ŦƻǊ ǘƘǊŜŜ ŎƭŀǎǎŜǎ ŀƴŘ ƘŜ ƛǎ ƴƻǘ ƴƻǊƳŀƭƭȅ ŀǎ 

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, but there is also tƘƛǎ ƭƻŎŀƭ ƛƳǇŀŎǘ ǘƘŀǘ ƘŀǎƴΩǘ ǊŜŀƭƭȅ 

ōŜŜƴ ǘƻǳŎƘŜŘ ƻƴ ȅŜǘΦ  ²ŜΩǾŜ ōŜŜƴ ƘŜŀǊƛƴƎ ŀōƻǳǘ ǘƘŜǎŜ ƻȊƻƴŜ ŀŘǾƛǎƻǊƛŜǎ ƛƴ tƛƴŜŘŀƭŜ ŀƴŘ L ŦŜŜƭ ƭƛƪŜ ŀ ƭƻǘ 

of this regulatory uncertainty could be dealt with by the industry taking a more proactive stance on the 

environment and 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 scientific level but people when they hear that, 

ǘƘŜȅ ŘƻƴΩǘ ōŜƭƛŜǾŜ ƛǘ ŀƴŘ ǘƘŜȅ ŀǊŜ ƴƻǘ ǎǳǇǇƻǊǘƛƴƎ ǘƘŜ ƛƴŘǳǎǘǊȅ ƻƴ ǘƘƛǎΣ ǎƻ L ŦŜŜƭ ƭƛƪŜ ǘƘŜ ƭƻŎŀƭ 

environmental impacts need to be taken into account as well but also that the uncertainty in the 

regulatory regime could 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 

potentially in the future.  If anyone has comments on that. 

John Broman: L ǿƻǳƭŘ Ƨǳǎǘ ǎŀȅΣ ŀƴŘ L ŘƻƴΩǘ ƪƴƻǿ ŀƭƭ ƻŦ ǘƘŜ ǎǇŜŎƛŦƛŎǎ ƻŦ tƛƴŜŘŀƭŜΣ ōǳǘ L ǘƘƛƴƪ ǘƘŜ ƛƴŘǳǎǘǊȅ is 

fairly proactive. A lot of people would be surprised to know the number of studies and things like that 

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

balances for all of these things. I 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 I 

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 public perception is not in sync with the facts, the scientific facts and what 

people think thŜȅ ƻōǎŜǊǾŜ ƻǊ ǿƘŀǘ ŀǇǇŜŀǊǎ ǘƻ ōŜ ƭƻƎƛŎŀƭΣ ƻŦǘŜƴǘƛƳŜǎΣ ǎŎƛŜƴǘƛŦƛŎŀƭƭȅ ǎƛƳǇƭȅ ƛǎƴΩǘ ŎƻǊǊŜŎǘ ǎƻ 

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 Business: Considering 

the big picture of production and consumption, what is the effect of price volatility on our energy 

future?  

Peter Johnson: Price volatility has escalated in energy markets exponentially.  A couple of years ago the 

average daily price volatility 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 is $3.00.  Average daily volatility in 
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ƎŀǎƻƭƛƴŜ ƛǎ ƛƴ ŜȄŎŜǎǎ ƻŦ ŀ ƴƛŎƪŜƭ ŀ ŘŀȅΦ  ! ƴƛŎƪŜƭ ŀ Řŀȅ ŜȄŎŜŜŘǎ ǘȅǇƛŎŀƭ ǊŜǘŀƛƭŜǊǎΩ ǇǊƻŦƛǘ ƳŀǊƎƛƴs.  A typical 

retailer today may end up making or losing money depending on whether he buys his load of gasoline 

today or tomorrow.  Volatility is a terrible impact in the petroleum ƛƴŘǳǎǘǊȅΦ  L ŘƻƴΩǘ ƘŀǾŜ ŀƴȅ ƛŘŜŀ ǿƘŀǘ 

the solutions are, maybe with speculators getting out of the energy markets because it is falling from 

мрл ǘƻ ммл ǘƘŀǘ ǿƛƭƭ ǊŜŘǳŎŜ Ǿƻƭŀǘƛƭƛǘȅ ōǳǘ ƛǘ ƛǎ ŀ ǎŜǊƛƻǳǎ ǇǊƻōƭŜƳ ǘƘŀǘ L ŘƻƴΩǘ ƘŀǾŜ ŀƴȅ ƛŘŜŀ ǿƘŀǘ ǘƘŜ 

solution is.  

Tad True: From an infrastructure standpoint, volatility is at the root of everything in my mind.  Since 

infrastructure takes so 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 go back to producers like 

Anadarko, or whomever it might be, we tell them this is how much it is going 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 here is going to tell us what the 

price four years from now is going to be? There is nobody that can. So when we go back to producers 

and say look, you need to commit to paying this price in four years you have to understand, how would 

they do that ƛŦ ǘƘŜȅ ŘƻƴΩǘ ǳƴŘŜǊǎǘŀƴŘ ǿƘŀǘ ǘƘŜ ƳŀǊƪŜǘ ƛǎ ƎƻƛƴƎ ǘƻ ŘƻΦ  

Sarah Zacharias, student: IΩƳ ǎǘǳŘȅƛƴƎ Ƴŀƴȅ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀǎǇŜŎǘǎ ƻŦ Ǝƭƻōŀƭ ǿŀǊƳƛƴƎ ŀƴŘ ŎŀǊōƻƴ 

sequestration.  I was thinking eight years ago when George Bush came into office, global warming was 

not accepted as fact and I find it very interesting that both of our candidates for the presidency are 

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

Harriet Hageman: My response is that it is political. I think there is an enormous amount of science out 

there that addresses both sides of that, and I think that for political reasons, people are talking about 

global warming, but I think global warming is a way to stop the kind of resource management 

development that we have seen in this country while we have been as prosperous as we are.  I 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 years. There are a lot of very good scientists who do not believe that 

global warming is what it is presented to be in the press.  

Peter Johnson: My observation is that the apparent inevitability 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 considering it as we make investment 

decisions. 

Chuck Mason: Okay, with that we will draw this session to a close. 

Rob Godby: Thank you to the panel.  There are a lot of topics here that we will address later on as we 

continue this dialogue at the University, but thank you everyone. [applause] 
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Economics of the Coal Industry 

 Tim Considine, School of Energy Resources Professor of Energy Economics ς Moderator  

 Steve Laird, Foundation Coal   

 Mark Lux, Black Hills Corporation   
______________________________________________________________________________ 

Rob Godby: As the keeper of the time, I will try to get us back on schedule.  The first thing I 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_FINAL.pdf ]  As she 

said, it is the first, of hopefully many studies that will look at the sectors of the economy 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 one 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.  At the University, 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.  I was just looking through his bio which is available out at the 

nametag table if you have not gotten a program yet and interestingly 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 have seven 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.  Thank you. 

Tim Considine: Thank you Rob, my name is Tim Considine and I 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, 

ǿŜ ǿƛƭƭ Ŧƻƭƭƻǿ ǘƘŀǘΣ ǿŜΩƭƭ ǎŀǾŜ ȅƻǳǊ ǉǳŜǎǘƛƻƴǎ ǳƴǘƛƭ ǘƘŜ ŜƴŘΦ  !ƴŘ ǿƛǘƘ ǘƘŀǘΣ ƭŜǘΩǎ ƻǇŜƴ ǳǇΦ tŜǊƘŀǇǎ {ǘŜǾŜ 

can give us a sketch of his background and Mark can follow. 

Steve Laird: ²ŜƭƭΣ ŀŎǘǳŀƭƭȅ L ŘƛŘ ƎǊŀŘǳŀǘŜ ŦǊƻƳ {ƻǳǘƘ 5ŀƪƻǘŀ {ŎƘƻƻƭ ƻŦ aƛƴŜǎΣ ōǳǘ LΩƳ ŀƴ ƻƭŘ ²ȅƻƳƛƴƎ 

native and graduated from WheaǘƭŀƴŘ IƛƎƘ {ŎƘƻƻƭ ǎƻƳŜ ȅŜŀǊǎ ŀƎƻΦ  LΩǾŜ ōŜŜƴ ƛƴ ǘƘŜ ƳƛƴƛƴƎ ƛƴŘǳǎǘǊȅ ƛƴ 

²ȅƻƳƛƴƎ ŦƻǊ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ол ȅŜŀǊǎΣ ǘƘŜ ƭŀǎǘ мт ȅŜŀǊǎ ƛƴ ŎƻŀƭΦ  LΩǾŜ ŀƭǎƻ ǎŜǊǾŜŘ ƛƴ ǳǊŀƴƛǳƳΣ ƛƴ-situ and 

ƻǇŜƴ ǇƛǘΣ ŀƴŘ ǇƘƻǎǇƘŀǘŜ ƳƛƴƛƴƎ ŀǎ ǿŜƭƭΦ  ²ŜΩǾŜ ŘƻƴŜ ŀ ƭƛǘǘƭŜ ŎƻŀƭōŜŘ ƳŜǘƘŀƴŜ ƛƴ one of our mines so I 

have a little experience in that as well. 

Mark Lux: My name is Mark Lux. I 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.  We have adjacent 

http://www.wyomingbusinessalliance.com/images/WYHF_O_G_Economic_Study_FINAL.pdf
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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: ¢Ƙŀƴƪ ȅƻǳΦ  ²ŜƭƭΣ ƭŜǘΩǎ ǎǘŀǊǘ ƻŦŦ ǿƛǘƘ ǎƻƳŜ ƻŦ ǘƘŜ ƳŀƧƻǊ ƛǎǎǳŜǎ ŀŦŦŜŎǘƛƴƎ ǘƘŜ Ŏƻŀƭ ōǳǎƛƴŜǎǎΦ  

Steve, can you identify a few?  

Steve Laird: I can speak to three. I heard in the last session a question about commodities and how fast 

they are gaining in price.  One of the things that really affect the mining industry is increase in price of 

commodities.  Everything from 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 

$11 million; today that same shovel is about $25 million.  So in three years, it has more than doubled in 

price.  Diesel fuel, we burn about a million gallons per month and when you have a price of $1.50 and 

budget for that price, that is one thing and when prices go to $4.00, the budget is out of whack. So the 

price of commodities and the increase that we have seen in the last year or so has had a major impact 

on our business.   

²Ŝ ƘŀǾŜ ƘŀŘ ǎƻƳŜ ƻǘƘŜǊ ƛǎǎǳŜǎ ŀǎ ǿŜƭƭΦ  LΩƳ ƎƻƛƴƎ ǘƻ ǎǇŜŀƪ ŦǊƻƳ ǘƘŜ ƎǊƻǳƴŘ ǳǇΦ L ǿƻǊƪ ŀǘ ǘƘŜ ƳƛƴŜ ǎƛǘŜΣ 

ǎƻ LΩƳ ƭƻƻƪƛƴƎ ǳǇǿŀǊŘǎ ŀǘ ǘƘŜ слΣллл Ŧƻƻǘ ƭŜǾŜƭ ƘŜǊŜΣ ǎƻ LΩƭƭ ƎƛǾŜ ȅƻǳ ǎƻƳŜ Řƻǿƴ ǘƻ ŜŀǊǘƘ ǎǘŀǘƛǎǘƛŎǎΦ  ²Ŝ 

ǇǳǊŎƘŀǎŜ ǘƛǊŜǎΣ ŀƴŘ L ŘƻƴΩǘ ƪƴƻǿ ƛŦ ŀƴȅƻƴŜ ƪƴƻǿǎ ǘƘŜ ǘƛǊŜ ǎǘƻǊȅ ƛƴ ǘƘƛǎ ŎƻǳƴǘǊȅΣ ōǳǘ ǘƛǊŜǎ ŀǊŜ ƻŦ ŎƻǳǊǎŜ 

made with petroleum products and petroleum products have increased substantially in price.  There 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 increase has 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 supplier, that is 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 I have heard of tires going for upwards of $100,000 

to $110,000 on the gray market. If 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 at our particular 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, but that dƻŜǎƴΩǘ ƳŜŀƴ ǘƘŀǘ ǘƘŜ ƻǘƘŜǊ ƻǇŜǊŀǘƛƻƴǎ ŘƻƴΩǘ ƴŜŜŘ ƭŀōƻǊ ŀǎ ǿŜƭƭΦ   

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 people are really coming in and the 

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

business.  

Mark Lux: I think similarly, some of the challenges that we face in our corporation with our coal mine 

operation in 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 something we support and encourage within the 
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community.  The infrastructure pieces that some of the panelists previously talked about and some of 

ǘƘŜ ŎƘŀƭƭŜƴƎŜǎ ǘƘŜ ƎƻǾŜǊƴƻǊΩǎ ƻŦŦƛŎŜ ŦŀŎŜǎ ŀǊŜ ǊŜŀƭ ǘƻ ǳǎ ŀǎ ǿŜƭƭΦ ²Ŝ ǳǎŜ ƻǳǊ Ŏƻŀƭ ǇǊƛƳŀǊƛƭȅ ǘƻ ƎŜƴŜǊŀǘŜ 

electricity, so we 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, I think the global challenges, the 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 institutions and 

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.  It is the backbone of this country.  That is the hard truth of the industry is that coal is 

going to maintain the stability.  

Tim Considine: Thank you very much.  A very good set of issues has been laid out here.  On the cost side, 

itΩǎ ǾŜǊȅ ƛƴǘŜǊŜǎǘƛƴƎ ŀƴŘ LΩǾŜ ǎŜŜƴ ǘƘƛǎ in other energy industries, oil and gas, and power generation.  The 

cost of producing energy has gone up and steel is a big driver so I guess the follow up question I have for 

you Steve is how is your firm adjusting? You mentioned some of the methods and strategies that you 

are using to adjust to these high costs.  I 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 Laird: 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 basis and 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 have in the way of 

revenue coming in.  The way we adjust to rising prices and commodity prices and cost of coal is twofold.  

One, we try to work with our suppliers and our contractors and make partnership arrangements to try 

and keep costs down and that works to a certain 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 class and today are 

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 manufacturers may 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 kinds of things 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 Considine: Mark, you mentioned some of the new technologies in your industry.  This concept of 

coal livewire, could you explain that a bit more for us? 

Mark Lux: ²ŜΩǊŜ ŀƴ ŜƭŜŎǘǊƛŎ ǳǘƛƭƛǘȅ ŎƻƳǇŀƴȅΤ .ƭŀŎƪ Iƛƭƭǎ /ƻǊǇƻǊŀǘƛƻƴ ƛǎ ŀ ǊŜƎǳƭŀǘŜŘ ǳǘƛƭƛǘȅ ǘƘŀǘ ƻǿƴǎ ŀ 

coal mine operation that provides coal for its power plants, so our business includes not only selling coal 
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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 global climate 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 folks at the 

ƎƻǾŜǊƴƻǊΩǎ ƻŦŦƛŎŜ Ǉƻƛƴǘ ƻǳǘ ȅƻǳ ƘŀǾŜ ǘƻ ōŀƭŀƴŎŜ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǿƛǘƘ ǘƘŜ ŜŎƻƴƻƳȅ ŀǎ ǿŜƭƭ ŀǎ 

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 and we have to set up infrastructure to support that 

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

Tim Considine: How do you see the coal industry and the combustion and coal by wire adapting to 

possible cap and trade in the future?  What sort of technologies are promising in reducing carbon 

emissions on coal fired electricity? 

Mark Lux: I applaud the state of Wyoming for taking a lead at the governmental level in that arena by 

addressing the ability to sequester CO2 in the geological formation. I believe that has the highest 

probability of success.  I believe there are technologies on the forefront that are going to be able to 

generate electricity and capture the CO2Φ  !ƴŘ ǘƘŜ ƎƻǾŜǊƴƻǊΩǎ ƻŦŦƛŎŜ ƛǎ ŘŜŦƛƴƛǘŜƭȅ ǘŀƪƛƴƎ ǘƘŜ ƭŜŀŘ ƛƴ 

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 CO2 as the climate changes. 

Tim Considine: What sort of timeline do these sort of 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 I believe in order to totally utilize the cap and trade 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 I believe you have to partner with the governments, you have to partner with 

your manufacturers and you have to 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 megawatts size that 

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

ŦǳƴŘƛƴƎ ǘƻ ōŜ ǊŜǉǳƛǊŜŘ ŀƴŘ ƛƴŘǳǎǘǊȅ ŎŀƴΩǘ ōŜŀǊ ŀƭƭ ƻŦ ǘƘŀǘ ǊƛǎƪΣ ǎƻ ŀƎŀƛƴ ǘƘƛǎ ǇŀǊǘƴŜǊǎƘƛǇ ƛǎ ŀ ƪŜȅ ŜƭŜƳŜƴǘ 

in my mind to be able to achieve those next steps. 

Steve Laird: L ǿƻǳƭŘ Ƨǳǎǘ ŜŎƘƻ ǿƛǘƘ aŀǊƪΩǎ ǿƻǊŘǎ ǘƘŀǘ ȅƻǳ ŀǊŜ ƎƻƛƴƎ ǘƻ ƘŀǾŜ ǘƻ ǇŀǊǘƴŜǊ ǿƛǘƘ ǘƘŜ ŦŜŘŜǊŀƭ 

government in this case, there is a need to develop better clean coal technology the government and 

industry representatives have partnered in a 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 Considine: Now, I believe you are referring to FutureGen.  Could 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 

ǊŜŎŜƴǘƭȅ ǘƘŜȅΩǾŜ ƳŀŘŜ ǎƻƳŜ ŎƘŀƴƎŜs and I think they have taken a step back, 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 but I think this 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 I think one way to accelerate that 

and the reason why I believe they pulled back on FutureGen is to work towards more of this partnering 

that I 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 being demonstrated 

ǊŀǘƘŜǊ ǘƘŀƴ Ƨǳǎǘ ƻƴŜ CǳǘǳǊŜDŜƴ ǇǊƻƧŜŎǘ ǎƻ LΩƳ ǾŜǊȅ ŜƴŎƻǳǊŀƎŜŘ ōȅ ǘƘŀǘ ƛƴ ǘƘŜ ŦŀŎǘ ǘƘŀǘ L ǘƘƛƴƪ ǘƘŜǊŜ ŀǊŜ 

going to be some opportunities in Wyoming in particular with the support of the governor and the 

ƎƻǾŜǊƴƻǊΩǎ ƻŦŦƛŎŜ ǿƛǘƘ ǘƘŜ ǿƻǊƪ ǘƘŜȅΩǾŜ ŘƻƴŜ with the policies for CO2 sequestration, such that this is 

going to be the Mecca for another first for Wyoming.  Wyoming is a land of firsts in a lot of aspects and I 

think they may be one of the first again to be a part of these Department of Energy pilot projects to 

demonstrate those kinds of technologies.  

Tim Considine: You 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 exist that compete with that technology? 

Mark Lux: Well, from my knowledge, there is basically two primary ways to get rid of the CO2, either 

with pre-combustion or post-combustion technologies. In previous decades with the emission controls 

for mercury, sulfur, NOX It was all done primarily through post-combustion with a little pre-combustion 

with NOx control. As we go forward I think those technologies for CO2 can be handled in either of those 

two ways and maybe a combination of those two depending on what becomes 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 post-combustion technologies that are going to be the solution. 

Tim Considine: Thanks. Steve, any comments? 

Steve Laird: You know, our company is involved, but at the corporate level and they are one of the 

original groups on the FutureGen project, but my involvement has been somewhat limited. 

Tim Considine: ¢Ƙŀƴƪ ȅƻǳΦ  ¸ƻǳ ŘƛŘ ƳŜƴǘƛƻƴ ǘƘŜ ƘƛƎƘ Ŏƻǎǘ ƻŦ ŘƛŜǎŜƭ ŦǳŜƭ ŦƻǊ ȅƻǳǊ ƻǇŜǊŀǘƛƻƴǎ ŀƴŘ LΩǾŜ 

heard that there are a number of coal to liquid projects being looked at here in Wyoming.  I was 

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

broader scheme of things, especially on a cost side basis? 

Steve Laird: Well I know there are several liquid coal projects that are on the drawing board. They are 

promoted and belong to ŎƻƳǇŀƴƛŜǎ ǘƘŀǘ LΩƳ ƴƻǘ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘΣ ǎƻ L ǿƻƴΩǘ ŎƻƳƳŜƴǘ ƻƴ ǘƘƻǎŜ 

specifically, but we have looked at several coal to liquid plans in the Powder River Basin for our mining 

ƻǇŜǊŀǘƛƻƴǎ ŀƴŘ ǘƘŜȅΩǊŜ ŀ ǾŜǊȅ ƛƴǘŜǊŜǎǘƛƴƎ ǘƘƛƴƎΦ  tŜǊǎƻƴŀƭƭȅΣ L ǿƻǳƭŘ ƭƛƪŜ ǘƻ ǎŜŜ a pilot one operating in 

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 higher quality coal.  I know that in Pennsylvania there is a coal to liquid plant that is using old 

Ŏƻŀƭ ǊŜŦǳǎŜ ǇƛƭŜǎΦ  L ŘƻƴΩǘ ƪƴƻǿ ǿƘŀǘ ǘƘŜƛǊ Ŏƻŀƭ ǉǳŀƭƛǘȅ ƛǎ ōǳǘ ǘƘŜȅ ŎŜǊǘŀƛƴƭȅ ƘŀǾŜ ŀ ƭƻǘ ƻŦ ŀǎƘ ŀƴŘ ǘǊŀǎƘ 

and other contaminates associated with the coal, so you can 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.  I think that can be addressed with deep wells for example and acquisition of water 

rights for the plant itself.  Also there is an opportunity 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 just have make up 

ǿŀǘŜǊ ƛŦ ǘƘŜȅ ƴŜŜŘŜŘ ƛǘΦ  L ŘƻƴΩǘ ƪƴƻǿ ŀōƻǳǘ ǘƘŜ ŎƻǎǘΦ  [ŀǎǘ L ƘŜŀǊŘΣ ƛǘ ǿƻǳƭŘ ōŜ ŀōƻǳǘΣ ƛǘ ōƻƛƭǎ ƛƴ ŀǘ ŀōƻǳǘ 

$50 to $60 a barrel. Cost of building a 10,000 barrel a day plant, which is the smallest commercial plant 

that you would see, would be about $2 or $2.5 million.  Coal to liquid and coal gasification would be 

great add-ons 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 carbon imprint to the 

atmosphere. So there are a lot of opportunities. 

Mark Lux: ¢ƻ ǘŀƪŜ ŀ ƭƛǘǘƭŜ ŘƛŦŦŜǊŜƴǘ ǘǿƛǎǘ ƻƴ Ŏƻŀƭ ǘƻ ƭƛǉǳƛŘǎΦ LΩƳ ƴƻǘ ŀ Ŏƻŀƭ ǘƻ ƭƛǉǳƛŘǎ ŜȄǇŜǊǘ ōǳǘ L ǿƛƭƭ ǎŀȅ 

this about coal to liquids.  I think as we look at our global energy economy, I think one of the things at 

the forefront is energy security and as I look at coal to liquids and I think about our various military 

applications, I know the Air Force has mandated recently that 50% of their fleet by some given year in 

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

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

believes that too, otherwise they would not be mandating those types of mandates on the United States 

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

Tim Considine: LΩŘ ƭƛƪŜ ǘƻ ǎƘƛŦǘ ƎŜŀǊǎΦ  LΩǾŜ ƘŜŀǊŘ ŦǊƻƳ ŎƻƭƭŜŀƎǳŜǎ ƛƴ ǘƘŜ ƛƴŘǳǎǘǊȅ ǘƘŀǘ ǘƘŜǊŜ ƘŀǾŜ ōŜŜƴ 

some big shifts in U.S. coal markets.  U.S. exports of coal have been rising recently and I was wondering 

your thoughts on those issues, perhaps describing what is going on in the international coal market. 

Steve Laird: ²Ŝƭƭ ŀƎŀƛƴΣ LΩƳ ƭƻƻƪƛƴƎ ŀǘ ƛǘ ŦǊƻƳ ǘƘŜ ōƻǘǘƻƳ ƭŜǾŜƭΣ ōǳǘ CƻǳƴŘŀǘƛƻƴ /ƻŀƭ ŀŎǘǳŀƭƭȅ has coal 

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 metallurgical. Coal that is mined in Pennsylvania and the difference is 

the steam coal that we mine is about 8,500 BTU. Powder 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 harder to get, they 

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 I 

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

plants, and so forth.  It is leaving a vacuum in the Eastern states and the Midwestern states. So Powder 

wƛǾŜǊ .ŀǎƛƴ Ŏƻŀƭ ŀƴŘ aƛŘǿŜǎǘŜǊƴ Ŏƻŀƭ ŀǊŜ ōŜƎƛƴƴƛƴƎ ǘƻ ŦŜŜƭ ǘƘŀǘ ǾŀŎǳǳƳ ŀƴŘ ǿŜΩǾŜ ōŜŜƴ ŀǎƪŜŘ ƛf we 

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 to a foreign market, there are other similar coals closer to the markets. 

Mark Lux:  I echo those comments.  As we look at the global economy, I think every industry, including 

industries in Wyoming is going to be impacted by the global economy.  And as I look at the deliveries of 

steam turbines when we built our power plants in 1995, those deliveries were 18 months.  Today you 

ŎŀƴΩǘ ƎŜǘ ǎǘŜŀƳ ǘǳǊōƛƴŜǎΣ ƛŦ ȅƻǳ ŘƻƴΩǘ ǇƭŀŎŜ ǘƘŜ ƻǊŘŜǊ ǘƻŘŀȅ ŦƻǊ ос ƳƻƴǘƘǎΦ  ¢ƘŜ ǊŜŀǎƻƴ ŦƻǊ ǘƘŀǘ ǇǊƛƳŀǊƛƭȅ 

is the growth in China and India 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 I believe you are going to 

see the coal industry start exporting coal at some point and the Powder River Basin in Wyoming 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 one of the reasons for the impact.  

Tim Considine: Based on your comments and observations Steve, you seem 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 are the infrastructure issues too daunting? 

Steve Laird: I would never say never, but in talking with our sales folk, they tend to say that the price 

would be too high to transport it overseas that our best niche is to move into those markets that are 

being left open by higher quality coal going overseas. 

Tim Considine: There were a couple of other questions that sprang to mind, but are escaping me right 

ƴƻǿΣ ǎƻ ǿƘȅ ŘƻƴΩǘ ǿŜ Ƨǳǎǘ ƻǇŜƴ ƛǘ ǳǇ ǘƻ ǘƘŜ ŀǳdience and have some questions. 

Don Kany: My understanding is that the Powder River Basin is wet coal and California either has or is 

thinking about restricting its use in California. 

Steve Laird: Wet coal, I have not heard that term before, but Powder River Basin coal is relatively wet, if 

you want to look at it that way. 28-32% 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 

ōǳǊƴΦ  L ǘƘƛƴƪ ǘƘŜ /ŀƭƛŦƻǊƴƛŀ ƭŜƎƛǎƭŀǘƛƻƴ ŀƴŘ LΩƳ ƴƻǘ ŎƻƳǇƭŜǘŜƭȅ ŦŀƳƛƭƛŀǊ ǿƛǘh that but it is driven by the 

ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ ǇƻƭƛǘƛŎǎΣ ōǳǘ LΩƳ ƴƻǘ ǎǳǊŜ ƛǘ ƛǎ ŘǊƛǾŜƴ ōȅ ǿŜǘ ŎƻŀƭΣ LΩƳ ǎƻǊǊȅΦ 

Mark Lux: L ŘƻƴΩǘ ǊŜŀƭƭȅ ƘŀǾŜ ŀƴȅǘƘƛƴƎ ǘƻ ŀŘŘ ǘƻ ǘƘŀǘΦ  L ǘƘƛƴƪ ǘƘŜ ǇƻƭƛǘƛŎǎ ƻŦ ǘƘŜ ƎǊŜŜƴƘƻǳǎŜ ƎŀǎŜǎ ŀǊŜ 

definitely a piece of that and many of the governors 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 referred to today, is a 

ǇƛŜŎŜ ƻŦ ǘƘŜ ǇǊƻŎŜǎǎΣ ōǳǘ ȅƻǳ ƘŀǾŜ ǘƻ ƎŜǘ Řƻǿƴ ǘƻ ǊŜŀƭƛǘȅ ŀƴŘ ǘƘŜ ǊŜŀƭƛǘȅ ƛǎ ǘƘŀǘ рл҈ ƻŦ ǘƘŜ ƴŀǘƛƻƴΩǎ 

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 California you could possibly displace up to 30% of that demand, but it 

ŘƻŜǎƴΩǘ ŜƭƛƳƛƴŀǘŜ Ŏƻŀƭ ŦƛǊŜ ƎŜƴŜǊŀǘƛƻƴ ōǳǘ ŜǾŜƴ ŀǘ ōŜǎǘΣ ƛŦ ȅƻǳ Řƻ ǘƘŀǘΣ ǿƛǘƘƻǳǘ ǘƘŜ ƎǊƻǿǘƘΣ ǘƘŜ ŜƭŜŎǘǊƛŎƛǘȅ 

prices are going to skyrocket so you look at the industries that are impacted the most Ohio being one, 

/ŀƭƛŦƻǊƴƛŀ ōŜƛƴƎ ŀƴƻǘƘŜǊΣ bŜǿ WŜǊǎŜȅ ōŜƛƴƎ ŀƴƻǘƘŜǊΦ  LǘΩǎ ŦƻǊŜŎŀǎǘŜŘ ǘƘŀǘ ōȅ нлмт ōȅ ǎƻƳŜ ƻŦ ǘƘŜ 
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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 competitive for them to compete in the United States and that 

becomes very concerning to me. 

Dennis Stickley, College of Law:  The last panel devoted a fair amount of attention to the differential in 

gas prices and oil prices as well for Wyoming produced oil and gas.  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 Laird: I have not heard anything, or any complaints about the price differential for Wyoming coal.  

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

over the last five ǘƻ ǎŜǾŜƴ ȅŜŀǊǎΣ ǎƻ L ŘƻƴΩǘ ǎŜŜ ŀƴȅ ǇǊƛŎŜ ŘƛŦŦŜǊŜƴǘƛŀƭ ǇǊƻōƭŜƳǎ ōŜǘǿŜŜƴ ǳǎ ŀƴŘ ǘƘŜ 

Illinois 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 because the coal resources. And as California and other states start 

demanding natural gas generation all that is going to do is make coal even that much more economical 

in my opinion. 

Cary Brus, Nerd Gas:  It is pretty clear that the investment banking community is waiting for the other 

shoe to fall on CO2, whether 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 folks feel like the decision will be made after this 

ŜƭŜŎǘƛƻƴ ƛǎ ƻǾŜǊΚ Iƻǿ ŦŀǊ ƻǳǘ Řƻ ȅƻǳ ǘƘƛƴƪ ǿŜΩƭƭ ōŜ ŀōƭŜ ǘƻ ŎŀǇƛǘŀƭ ōǳŘƎŜǘΣ ŦŀŎǘƻǊ ƛƴ ŀ ƴǳƳōŜǊ ŦƻǊ ŎŀǇƛǘŀƭ 

budgeting on projects? 

Steve Laird: It is really hard to predict. My gut feeling is three to five years; two at the earliest and five at 

the outside. 

Mark Lux: My experience with the development of technologies and that time table, I think that is the 

reason to pull back on FutureGen and they are ready to accelerate that as quickly as possible. I would 

say that in the next five years you will definitely see some change. Now is that going to be final policies 

ŀƴŘ ǿƘŜǊŜ ǿŜ ŀǊŜ ƎƻƛƴƎΚ L ǘƘƛƴƪ ǘƘŀǘΩǎ ŘŜǇŜƴŘŀƴǘ ƻƴ ǿƘŀǘ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴŜǊƎȅ ŘƻŜǎ ǿƛǘƘ ǘƘŜ 

money they pulled back on future gen and how quickly they deploy 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 then 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 and the reality is it is probably beyond that 

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

Donald Collins, Western Research Institute: I have a question for both of you.  We saw a lot of debate in 

Washington D.C. about increasing emission controls on mercury, 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 with a cost and we have built power plants and are 

currently building one that I 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 can and have 

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 Engineering:  LΩǾŜ ƘŜŀǊŘ ǘƘŀǘ Ƴƻǎǘ ƻŦ ǘƘŜ ƳƛƴŜǎ are following the 

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 Powder River Basin of 

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 at some 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.  I would 

suspect that they will be mining in the Powder River Basin, political issues aside, there could be mining 

in the Powder River Basin for the next 50 years. 

Mark Lux: hǳǊ ǎǘǊƛǇǇƛƴƎ Ǌŀǘƛƻǎ ŀǘ ǘƘŜ ²ȅƻŘŀƪ aƛƴŜ ƘŀǾŜ ƎƻƴŜ ŦǊƻƳ мΥм ǘƻ нΥм ŀƴŘ ǿŜ ŘƻƴΩǘ ŀƴǘƛŎƛǇŀǘŜ 

going beyond 2:1 in the next 20 years and that is really reasonable stripping ratios for open pit type 

mining applications. 

Steve Laird: Our 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 that 3.5-4:1 ratio and BLM looks at going up to 5:1 

and conceivably in the distant future could go to 7:1. 

Dick Bratton, Jona, Inc, Casper:  Mark, 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. I recently read that you 

had found markets 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 building one right after another? 

Mark Lux: Yeah, we believe in the partnering concept that you speak to and 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 

markets are really the driver and I 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 

ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǎǘŜǿŀǊŘǎƘƛǇ ŀƴŘ L ǘƘƛƴƪ ǿŜΩǾŜ Ǝƻǘ ǎƻƳŜ ƻŦ the lowest use, in terms of water resources 

we had started with air-cool condensing, we had the first air-cool 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 

lƻǿ ǳǎŜ ƻŦ ǿŀǘŜǊΣ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǎǘŜǿŀǊŘǎƘƛǇΣ ǘƘŜ ƻƴƭȅ ǊŜŀƭ ƭƛƳƛǘŜǊ ǘƘŜǊŜΣ ǿŜΩǾŜ Ǝƻǘ ǘǊŜƳŜƴŘƻǳǎ 
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resources of coal, so again, it is really this infrastructure to get the power out of the Powder River Basin 

ǘƘŀǘ ǿŜΩǊŜ ǇǳǊǎǳƛƴƎΦ 

Sarah Zacharias, student: Please excuse the ignorance of my question, but I was wondering what makes 

clean coal clean?  

Steve Laird:  L ŘƻƴΩǘ ƪƴƻǿ ǘƘŀǘ LΩǾŜ ŜǾŜǊ ǎŜŜƴ ŀ ǊŜŀƭ ŘŜŦƛƴƛǘƛƻƴ ŦƻǊ ŎƭŜŀƴ ŎƻŀƭΣ ōǳǘ ŎƭŜŀƴ Ŏƻŀƭ ƛǎ ǳǎǳŀƭƭȅ 

called clean once you take out the carbon and when you extract the other contaminants, such as 

mercury, sulfur and so forth. 

Mark Lux: I 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 continues to monitor 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 Considine: And there has been considerable progress in reducing emission in coal fired power 

generations over the past 25 years. 

Betsy Mock, MBA student:  My question is a bit softer. I was wondering are any of the coal companies 

in the area of doing anything about the housing infrastructure? 

Steve Laird: Yes, I believe the housing is catching up with the workforce that is needed.  There are 

several very large apartment complexes being built. What I call the RC ranch across from Gillette 

campus.  Supposedly there are 1,000 units at least and there is additional single 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 I think the housing is catching up and the concern that I have heard recently is that maybe we 

are going to over ōǳƛƭǘΣ ǎƻ L ŘƻƴΩǘ ƪƴƻǿΦ 

Mark Peterson, Department of Management and Marketing, College of Business:  This 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 him?   

Steve Laird: I 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. I would like to tell him 

that reducing greenhouse gases 80% in the next ten years is probably not technologically feasible.  I 

think right now we emit about five; LΩƳ ǇǳƭƭƛƴƎ ǘƘƛǎ ƴǳƳōŜǊ ƻŦŦ ǘƘŜ ǘƻǇ ƻŦ Ƴȅ ƘŜŀŘΣ ŀōƻǳǘ ŦƛǾŜ ǘƻƴǎ ǇŜǊ 

person in the United States.  An 80% reduction would put us down at one ton per person and if you look 

woǊƭŘǿƛŘŜ ǘƘŀǘΩǎ ǘƘŜ ƭŜǾŜƭ ƻŦ ŀ ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊȅΣ ŀ ǾŜǊȅ ƳǳŎƘ ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊȅ ŀƴŘ ƛǘ ƛǎ ŀ ƭŜǾŜƭ ǘƘŀǘ 

ǿŜ ǇǊƻōŀōƭȅ ƘŀǾŜƴΩǘ ǎŜŜƴ ǎƛƴŎŜ Ŏƻƭƻƴƛŀƭ ǘƛƳŜǎΣ ǎƻ L ǘƘƛƴƪ ǘƘŀǘ Ƙƛǎ ƴǳƳōŜǊǎ ŀǊŜ ǿƛƭŘƭȅ ƻǇǘƛƳƛǎǘƛŎ ŀƴŘ L 

think we would be better served by engaging in science and going for something that is realistic and 

doable over the next 15 to 20 years.  

Mark Lux: hƴ ŀ ƧƻƪƛƴƎ ōŀǎƛǎΣ ǘƘŜ ǇǊŜǎƛŘŜƴǘ ƻŦ ƻǳǊ ŎƻƳǇŀƴȅ ǳǎŜŘ ǘƻ ōŀōȅǎƛǘ Ƙƛǎ ƪƛŘǎ ǎƻ ǘƘŜ ŦƛǊǎǘ ǘƘƛƴƎ LΩŘ 

ask is how he feels about hiring someone who is running a coal firing operation.  As I 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 I 

ŘƻƴΩǘ ŘƛǎŎƻǳǊŀƎŜ ǘƘŀǘ ōȅ ŀƴȅ Ŏƻǳƴǘ ŀƴŘ ŀƎŀƛƴ LΩƳ ƻƴŜ ŦƻǊ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǎǘŜǿŀǊŘǎƘƛǇ ǘƘŀǘΩǎ ōŀƭŀƴŎŜŘ 

and IΩŘ ŎŜǊǘŀƛƴƭȅ ŜƴŎƻǳǊŀƎŜ ƘƛƳ ǘƻ ŀƭƭƻǿ ǘƘŀǘ ōŀƭŀƴŎŜΦ 

Gus Fleischli: LΩƳ ƛƴǘŜǊŜǎǘŜŘ ƛƴ ǘƘŜ ƴŜǿ ǊŀƛƭǊƻŀŘ ƭƛƴŜ ōŜƛƴƎ ŘŜŎƛŘŜŘ ŀƴŘ ƎƻƛƴƎ ǘƻ ŎƻƳŜ ƛƴǘƻ ǘƘŜ ǎǘŀǘŜ ƻŦ 

²ȅƻƳƛƴƎΦ  LŦ ƛǘ ƛǎ ǎǳŎŎŜǎǎŦǳƭΣ LΩŘ ƭƛƪŜ ȅƻǳǊ ƻǇƛƴƛƻƴΣ ǿƘŜǘƘŜǊ ȅƻǳ ǘƘƛƴƪ ƛǘ ƛǎ ƎƻƛƴƎ ǘƻ ōŜ ǎǳŎŎŜǎǎŦǳƭ and if it is 

successful will it increase the production of coal? How or will that railroad take the present coal, that is 

being transported by other railroads? 

Steve Laird: ¢Ƙŀǘ ƛǎ ŀ ŘƛŦŦŜǊŜƴǘ ŎƻƳǇŀƴȅ ŀƴŘ L ŘƻƴΩǘ ƘŀǾŜ ŀƴ ƻǇƛƴƛƻƴ ƻƴ ǿƘŜǘƘŜǊ ƛǘ ƛǎ ƎƻƛƴƎ ǘƻ ōe 

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 I understand it. That is not a place 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 I think the competition 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 totally challenged 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 competition in the railroad is certainly 

positive in my view. 

Steve Kirkwood, Kirkwood Oil & Gas: ²ŜΩǊŜ ŀ ƭŀǊƎŜ ǳǎŜǊ ƻŦ ŜƭŜŎǘǊƛŎƛǘȅ ƛƴ ²ȅƻƳƛƴƎΦ ²ȅƻƳƛƴƎ Ƙŀǎ ŀƴ 

advantage because we have cheap coal and electricity.  What do you, with all of the sequestration and 

what have 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, is the more environmental control you have the more costs you have.  The 

current technologies that are being deployed out there, the numbers that are being published by the 

government industries relative to say a $30 per ton carbon tax indicate that power prices are going to 

ƛƴŎǊŜŀǎŜ ōŀǎŜŘ ƻƴ ǇǳōƭƛŎŀǘƛƻƴǎ LΩǾŜ ǊŜŀŘΣ ōȅ ŀǎ ƳǳŎƘ ŀǎ ол҈Φ 

Bruce Parkinson, Department of Chemistry, School of Energy Resources:  Given that both of you are 

foreseeing a climate policy with either cap and trade or carbon taxes, given the fact that coal is the most 

carbon intensive fossil fuel source that there is, what, if you were given your choice, which of these two 

approaches would you favor? 

Steve Laird: You know, I think that coal companies are very adaptable. If we just knew what the rules 

were then we could adapt to either one. 

Mark Lux: I 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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ŎŜǊǘŀƛƴƭȅ ōŜŜƴ ǎƻƳŜǿƘŀǘ ǎǳŎŎŜǎǎŦǳƭ ƛƴ ǘƘƛǎ ōŀƭŀƴŎŜ ŀƴŘ LΩƳ ŎŜǊǘŀƛƴƭȅ ŜƴŎƻǳǊŀƎŜŘ ǘƘŀǘ ǘƘŜȅ ŀǊŜ ǘŀƭƪƛƴƎ 

about that type of cap and trade program. 

Tim Considine: Okay, we have time for one more question. 

Seth Carson: This is from the perspective of a taxpayer and I 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 CO2 and I want to know what you investors think as they invest in your company and if that is really 

the best investment for us as taxpayers in Wyoming. I want to know their perspective and what their 

thought process is, because I know that Rocky Mountain Power has cancelled their coal fire power 

plants, Excel is starting to wind down and actually turn them off to meet their carbon liability, so I want 

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

Mark Lux: L ƎǳŜǎǎ ŦƛǊǎǘ ƻŦŦΣ L ǘƘƛƴƪΣ L ŎŀƴΩǘ ǎǇŜŀƪ ŦƻǊ ŀƭƭ ƻŦ ǘƘŜ ƛƴǾŜǎǘƻǊǎΦ L Ŏŀƴ ǎǇŜŀƪ ƻƴ Ƴȅ ōŜƭƛŜŦǎ ƻŦ ǿƘŀǘ 

they might 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 

ǎŎƛŜƴŎŜ ŀƴŘ ǘƘŜ ǘǊǳǘƘ ŀōƻǳǘ ǿƘŀǘ ǘƘŜȅΩǊŜ ƛƴǾŜǎǘƛƴƎ ƛƴ ŀƴŘ ǿŜ are continually encouraged by their 

ŎƻƴǘƛƴǳŜŘ ƛƴǾŜǎǘƳŜƴǘΦ L ǘƘƛƴƪ ƘŀǾƛƴƎ ǘƘŜ ōŀƭŀƴŎŜŘ ǇƻǊǘŦƻƭƛƻΣ L ŘƻƴΩǘ ǘƘƛƴƪ ǘƘŜǊŜ ƛǎ ŀ ǎƛƭǾŜǊ ōǳƭƭŜǘΣ ǘƘŀǘ Ŏƻŀƭ 

ƛǎ ǘƘŜ ǎƛƴƎƭŜ ŀƴǎǿŜǊΣ L ǘƘƛƴƪ ȅƻǳ ƘŀǾŜ ǘƻ ƘŀǾŜ ŀ ōŀƭŀƴŎŜΦ ¢Ƙƛǎ ŎƻǳƴǘǊȅ ƛǎ ŀōƻǳǘ ŜƴŜǊƎȅ ǎŜŎǳǊƛǘȅ ƛǘΩǎ ŀōƻǳǘ 

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 Godby: Alright, with that we are going to have to wrap up our coal panel, but again there are lots of 

questions that are still unanswered and that is another reason why we are going to have to reconvene in 

the future, but for now letΩs thank our moderator and our panelists. [applause] 
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Economics of the Uranium industry 

 Mark Northam, Director, UW School of Energy Resources ς Moderator  

 Don Blackmon, University of North Carolina at Charlotte 

 Glenn Catchpole, Uranerz Energy 

 Chuck Foldenauer, Cameco Resources 
______________________________________________________________________________ 

Rob Godby: Alright 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 bit 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 us in WyomingΣ ǿŜ ŘƻƴΩǘ ǎŜŜ ŀƴȅ ƴǳŎƭŜŀǊ ǇƻǿŜǊ ǇƭŀƴǘǎΣ 

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 capture in academics, 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 institute like 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 

Carolina-/ƘŀǊƭƻǘǘŜΣ ōǳǘ ƛŦ ȅƻǳ ƭƻƻƪ ŀǘ ŀ ƭƛǘǘƭŜ ōƛǘ ƳƻǊŜ ƻŦ Ƙƛǎ ǊŜǎǳƳŜΣ ȅƻǳΩƭƭ ǎŜŜ ǘƘŀǘ ŀƎŀƛƴΣ ƘŜ ƛǎ ŀƴƻǘƘŜǊ 

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 have Glenn 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 Resources and 

again they are the producers, the guys who get that stuff out of the ground, so we have people with 

ŜȄǇŜǊǘƛǎŜ ŦǊƻƳ ǘƘŜ ǎǘŀǊǘ ƻŦ ǘƘŜ ŎƘŀƛƴ ǘƻ ǘƘŜ ŜƴŘΣ ǎƻ ǿƛǘƘ ǘƘŀǘΣ LΩƭƭ ƻǇŜƴ ƛǘ ǳǇ ǘƻ ȅƻǳ aŀǊƪΣ ǘƘŀƴƪ ȅƻǳΦ 

Mark Northam: We are very fortunate to have three experts 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 

ƛƴ ǘƘƛǎ ƛƴŘǳǎǘǊȅ ƻǾŜǊ ǘƛƳŜΦ  LΩƳ ƎƻƛƴƎ ǘƻ ŀǎƪ ŜŀŎƘ ƻŦ ǘƘŜ ƎŜƴǘƭŜƳŀƴ ǘƻ ƳŀƪŜ ŀƴ ƻǇŜƴƛƴƎ ǎǘŀǘŜƳŜƴǘ ŀƴŘ 

then they are going to, as Rob said, give a presentation which I think will be very enlightening for 

everybody in the room. One of the things I do want to correct Rob is that Wyoming, this is not 

something that is unusual for Wyoming. We are the number one producer of uranium in the country, 

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

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

Glenn Catchpole: Thank you, my name is Glenn Catchpole and yes, June Catchpole is my wife, she is the 

ƳǳŎƘ ƳƻǊŜ ǿŜƭƭ ƪƴƻǿƴ ƳŜƳōŜǊ ƻŦ ǘƘŀǘ ŘǳƻΦ LΩƳ ŘŜƭƛƎƘǘŜŘ ǘƻ ōŜ ƘŜǊŜ ǘƻŘŀȅΦ LΩǾŜ ǎǇŜƴǘ ǉǳƛŜǘƭȅ он ȅŜŀǊǎ 

in the uranium production business, most of that in Wyoming, some of it halfway around 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 

ǳǊŀƴƛǳƳΦ  L ƘŀǾŜ ŘŜŜǇ ²ȅƻƳƛƴƎ ǊƻƻǘǎΣ L ǎǘŀǊǘŜŘ ƪƛƴŘŜǊƎŀǊǘŜƴΣ ǿŜƭƭΣ ǘƘŜȅ ŘƛŘƴΩǘ ƘŀǾŜ ƪƛƴŘŜǊƎŀǊǘŜƴ ōŀŎƪ 

then, but first grade in Moorcroft, 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 great ǎǘŀǘŜ ŀƴŘ LΩƳ 

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 short courǎŜΣ ¦ǊŀƴƛǳƳ млмΣ ŀƴŘ ǘƘŜƴ ƻǇŜƴ ƛǘ ǳǇ ǘƻ ǉǳŜǎǘƛƻƴǎΦ  ²ŜΩǾŜ 

ǇǊŜǇŀǊŜŘ ŀ ƭƛǘǘƭŜ tƻǿŜǊtƻƛƴǘ ǘƻ ƎǳƛŘŜ ǳǎ ǘƘǊƻǳƎƘ ǘƘƛǎ ŀƴŘ LΩƭƭ ǘŀƪŜ ǘƘŜ ŦƛǊǎǘ ǇŀǊǘ ƻŦ ƛǘ ŀƴŘ ǘƘŜƴ ǘƘŜ ƻǘƘŜǊ 

ǇŜƻǇƭŜ ƻƴ ƻǳǊ ǇŀƴŜƭ ǿƛƭƭ ǇƛŎƪ ǳǇ ŦǊƻƳ ǘƘŜǊŜΦ  !ƴŘ ǎƻ L Ŏŀƴ ǎŜŜ ǘƘƛǎΣ LΩƳ ƎƻƛƴƎ ǘƻ Ǝƻ ǳǇ ŀƴd talk from the 

podium.  
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Opening Comments

ÅUranium Overview G. Catchpole

ÅNuclear Power D. Blackmon

ÅExtraction & Economics     C. Foldenauer

ÅLicensing & Permitting G. Catchpole

ÅQuestions & Answers

 

¢ƘŜ ŦƻǊƳŀǘ ǿŜ ŀǊŜ ƎƻƛƴƎ ǘƻ ǳǎŜΣ LΩƭƭ ƎƛǾŜ ŀƴ ƛƴǘǊƻŘǳŎǘƛƻƴ ǘƻ ǳǊŀƴƛǳƳ ŀƴŘ ǘƘŜƴ ƻƴ ǘƘŜ ƴǳŎƭŜŀǊ ǇƻǿŜǊΣ 5ƻƴ 

Blackmon a former employee with a  long working history with Duke 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 Wyoming will talk about the operational side and then I will handle some discussions on the 

ƭƛŎŜƴǎƛƴƎ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇƻǊǘƛƻƴ ƻŦ ƻǳǊ ōǳǎƛƴŜǎǎ ŀƴŘ ǘƘŜƴ ǿŜΩƭƭ ƻǇŜƴ ƛǘ ǳǇ ŦƻǊ vϧ!Φ 
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What is Uranium 

Fundamental element on the Periodic 
Chart ïHeavy Metal

Very Abundant

Heaviest Natural Element

One 55 gallon barrel weights almost 
1,000 pounds - energy equivalent of 

one unit coal train

Yellowcake ïLow Radiation

 

²Ƙŀǘ ƛǎ ǳǊŀƴƛǳƳΚ ¢ƻ ōŜƎƛƴ ǿƛǘƘΣ ƛǘΩǎ ŀ ŦǳƴŘŀƳŜƴǘŀƭ ŜƭŜƳŜƴǘΣ ƛǘΩǎ ƻƴ ǘƘŜ ǇŜǊƛƻŘƛŎ ŎƘŀǊǘΣ ƛǘ ƛǎ ǘƘŜ ƘŜŀǾƛŜǎǘ 

ŜƭŜƳŜƴǘ ǘƘŀǘ ǿŜ ƘŀǾŜΣ ƛǘΩǎ ƘŜŀǾƛŜǊ ǘƘŀƴ ƭŜŀŘΦ LǘΩǎ ǾŜǊȅ ŀōǳƴŘŀƴǘΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ƛƴ ²ȅƻƳƛƴƎΦ ¸ƻǳ Ŏŀƴ ŦƛƴŘ 

low level traces of it in the soil just about everywhere and in granite rocks; the Rattlesnake 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 commodity. 

Shipping is not an issue with us unlike coal where 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 globally part of 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 it gets further down the refinement process, which takes place outside of 

Wyoming. 
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¢Ƙŀǘ ƛǎ ǿƘŀǘ ƛǘ ƭƻƻƪǎ ƭƛƪŜΤ ƛǘ ƛǎ ƪƛƴŘ ƻŦ ƭƛƪŜ ǇƻǿŘŜǊŜŘ ǎǳƎŀǊΦ  LǘΩǎ ȅŜƭƭƻǿ ŀƴŘ ŀǎ L ǎŀƛŘΣ ǾŜǊȅ ŘŜƴǎŜΣ ŀ рр 

gallon barrel drum weighs about 1,000 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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everybody 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, the biggest exposure of the public to the radiation is 

from the medical side. 

 

Fuel for Nuclear Power Plants

Å104 Nuclear Power Plants in the USA

Å439 Nuclear Power Plants in the World

ÅEach Plant Uses about 500,000 pounds of 

Uranium Per Year

ÅWyomingôs 2007 Production was 

~2 million Pounds (largest US producer)

Å20% 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 power plants only 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 about 2 million 

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

as I mentioned. 
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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. Uranium went in 

the tank, the prices, all of the uranium mines in the U.S. conventional shut down, a couple of the in-situ 

recovery mines stayed in production including a couple of mines here in Wyoming and one in Nebraska, 

the rest for economic reasons had to shut down 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, which was 

ŜȄǘǊŜƳŜƭȅ ƭƻǿΦ  9ǾŜƴ ǘƘƻǎŜ ŎƻƳǇŀƴƛŜǎ ƛƴ ǘƘŜ ¦Φ{Φ ǘƘŀǘ ŎƻǳƭŘ ǎǘŀȅ ƛƴ ǇǊƻŘǳŎǘƛƻƴ ǿŜǊŜƴΩǘ ƳŀƪƛƴƎ ŀ ƭƻǘ ƻŦ 

money but then it took off like I say in about 2003 and climbed up to $138 a pound. In real dollars 

compared to 1979 that is about, well a little more than 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, it is still very 

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 what has got everybody excited. 

But What is the Reason for the Price Increase

ÅProjected Increase in the Number of Nuclear Power 
Plants ïWorld Wide

Currently - 439 plants 

Under construction ï34 plants

Planned ï280 plants

ÅConcern 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. China is planning to 

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 Canada. Russia 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 applications have been filed.  Worldwide there are 439 plants, 

оп ǳƴŘŜǊ ŎƻƴǎǘǊǳŎǘƛƻƴ ŀƴŘ нул ǇƭŀƴƴŜŘΦ  bŜȄǘΣ LΩƳ ƎƻƛƴƎ ǘƻ ǘǳǊƴ ǘƘƛǎ ƻǾŜǊ ǘƻ 5ƻƴ .ƭŀŎƪƳƻƴΣ ƘŜΩǎ ƎƻƛƴƎ 
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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 Blackmon: Thank you.  Have you ever felt like the table was too tall and you are kind of 

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

am pleased that I can tell you that at UNC-Charlotte, we are trying to educate 2,600 new engineers to 

come into the marketplace. This year when we started with our freshman class, the engineers and 

engineering technologists, we had over 700.  What that equates to in 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 I am at UNC-Charlotte 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 I 

ƎŜǘ ƛǎ άaǊΦ .Σ ǿƘŜǊŜ ŘƛŘ ȅƻǳ ŎƻƳŜ ŦǊƻƳΚέ  5ƻŜǎ ƛǘ ǎƻǳƴŘ ƭƛƪŜ ǘƻ ȅŀΩƭƭ ǘƘŀǘ LΩƳ ŦǊƻƳ ŀǊƻǳƴŘ ƘŜǊŜΚ 

ώƭŀǳƎƘǘŜǊϐ  bƻΣ L ŘƻƴΩǘ ǘƘƛƴƪ ǎƻΦ  L ŘƛŘΣ L ƎǊŜǿ ǳǇ ƛƴ bƻǊǘƘ /ŀǊƻƭƛƴŀ ǿŜƴǘ ǘƻ ǎŎƘƻƻƭ ƛƴ {ƻǳǘƘ /ŀǊƻƭƛƴŀΦ  L ƘŀŘ 

the wonderful opportunity, well let me rephrase that.  I work at the William States Lee, III College of 

Engineering at the University of North Carolina-Charlotte. William States Lee, III was Bill Lee and I count 

.ƛƭƭ [ŜŜ ŀǎ ƻƴŜ ƻŦ Ƴȅ ƳŜƴǘƻǊǎΦ  ¢ƘŜ ƴŀƳŜ .ƛƭƭ [ŜŜ ǿŜΩƭƭ ƎŜǘ ōŀŎƪ ǘƻ ƛƴ ŀ ƳƛƴǳǘŜΣ ōǳǘ ŀ ǇŜŀŎƘ ƻŦ ŀ Ƴŀƴ ǘƘŀǘ 

helped me see the opportunities that exist in the electric utility industry.  I did, I worked with the Duke 

ŦŀƳƛƭȅ ƻŦ ŎƻƳǇŀƴƛŜǎ ŦƻǊ оп ȅŜŀǊǎ ŀƴŘ L ǎŀƛŘΣ LΩǾŜ ƘŀŘ ŜƴƻǳƎƘ ƻŦ ǘƘŀǘ ŦǳƴΣ ƭŜǘ ƳŜ Ǝƻ Řƻ ǎƻƳŜǘƘƛƴƎ ŜƭǎŜΦ 

But in that process, I was in responsible for the sighting and licensing of all ƻŦ 5ǳƪŜΩǎ ƎŜƴŜǊŀǘƛƴƎ ŦŀŎƛƭƛǘƛŜǎ 

whether it was coal fired, nuclear fuel, hydro electric, pumped hydro, combined cycle combustion 

turbine. I had nothing to do with the sighting of the Duke Wind Farm that is between here and 



45 
 

Cheyenne.  I would have had I beeƴ ǘƘŜǊŜΣ ōǳǘ L ǿŀǎƴΩǘΣ ŀƴŘ ǿŜƴǘ ƻƴ ŦǊƻƳ ǘƘŜǊŜ ǘƻ ōŜ ƛƴǾƻƭǾŜŘ ǿƛǘƘ ŀ ƭƻǘ 

of opportunities looking at total energy utilization throughout the nation. I do consider myself as being 

an environmentalist, I do, but a part of that also is the balancing of what goes on to help us look forward 

to an economically viable future. I want to talk a little about that.  So, in the nuclear fuel cycle we are 

going to address several parts. 

Nuclear Fuel Cycle

ÅExtraction (Wyomingôs Role)

ÅConversion & Enrichment

ÅFuel Fabrication

ÅElectrical Power Generation

ÅSpent Fuel Disposal

 

Extraction, which is where Wyoming comes in, from that extraction 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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ExtractionExtraction

NUCLEAR FUEL CYCLE
 

[ŜǘΩǎ ǘŀƪŜ ǘƘŜm kind of one at a 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 sent to a fuel enrichment 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.   I 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 I had the opportunity to talk to a rotary group actually in Mocksville, North Carolina 

ŀƴŘ ǘƘŜȅ ǎŀƛŘ ǘƻ ƳŜΣ ƴƻǿ ƭŜǘ ƳŜ ƳŀƪŜ ǎǳǊŜ L ƎŜǘ ǘƘƛǎ ǊƛƎƘǘΦ  ά!ƭƭ ǘƘŜ ƴǳŎƭŜŀǊ ŦǳŜƭ ŘƻŜǎ ƛǎ ōƻƛƭǎ ǘƘŜ ǿŀǘŜǊ 

so you can make the steam to drive the turbine, which is hooked by a shaft to a generator so you can get 

electǊƛŎƛǘȅ ƻƴ ǘƘŜ ōŀŎƪ ŜƴŘΚέ ŀƴŘ L ǎŀƛŘΣ ά¢ƘŀǘΩǎ ǊƛƎƘǘΗ ¢ƘŀǘΩǎ ŜȄŀŎǘƭȅ ǊƛƎƘǘΦέ  άbƻǿ ƭŜǘ ƳŜ ǎŜŜ ƛŦ L 

ǳƴŘŜǊǎǘŀƴŘ ǘƘƛǎΣέ ƘŜ ǎŀƛŘΣ άǇŜƻǇƭŜ ǎŀȅ ƭŜǘΩǎ ŘƻƴΩǘ ǳǎŜ ƴǳŎƭŜŀǊ ŦǳŜƭ ōŜŎŀǳǎŜ ƛǘΩǎ ƴƻǘ ǎŀŦŜΦέ ά{ƻƳŜ ƘŀǾŜ ǎŀƛŘ 

ǘƘŀǘΣέ L ǎŀƛŘΦ  ά¢ƘŜȅ ŘƻƴΩǘ ǿŀƴǘ ǳǎ ǘƻ ǳǎŜ Ŏƻŀƭ ōŜŎŀǳǎŜ ƛǘΩǎ ƴƻǘ ŎƭŜŀƴΦέ  L ǎŀƛŘΣ ά{ƻƳŜ ƘŀǾŜ ǎŀƛŘ ǘƘŀǘΦέ 

ά¢ƘŜȅ ŘƻƴΩǘ ǿŀƴǘ ǳǎ ǘƻ ǳǎŜ Ǝŀǎ ōŜŎŀǳǎŜ ǘƘŜǊŜ ŀǊŜ ƻǘƘŜǊ ǘƘƛƴƎǎ ǘƘŀǘ ǿŜ ŎƻǳƭŘ Řƻ ǿƛǘƘ ǘƘŀǘ ƴŀǘǳǊŀƭ ƎŀǎΦέ L 

ǎŀƛŘΣ ά{ƻƳŜ ƘŀǾŜ ǎŀƛŘ ǘƘŀǘΦέ  ά²Ŝ ŘƻƴΩǘ ǿŀƴǘ ǘƻ ǳǎŜ ƭƛǉǳƛŘ ŦǳŜƭǎΣ ōŜŎŀǳǎŜ ǘƘŀǘ ƛǎ ƎǊŜŀǘ ŦƻǊ 

transǇƻǊǘŀǘƛƻƴΦέ  ά{ƻƳŜ ƘŀǾŜ ǎŀƛŘ ǘƘŀǘΣέ L ǎŀƛŘΦ IŜ ǎŀȅǎΣ ά²ŜƭƭΣ L ǘƘƛƴƪ L ƪƴƻǿ Ƨǳǎǘ ǘƘŜ ǊƛƎƘǘ ǘƘƛƴƎΦ  W¦{¢ 

ǘƘŜ ǊƛƎƘǘ ǘƘƛƴƎΣ ŦƻǊ ȅŀΩƭƭ ǘƻ ǳǎŜ ǘƻ ōƻƛƭ ǘƘŜ ǿŀǘŜǊΣ ǘƻ ƳŀƪŜ ǎǘŜŀƳ ǘƻ ŘǊƛǾŜ ŀ ǘǳǊōƛƴŜ ǘƻ ƳŀƪŜ ŜƭŜŎǘǊƛŎƛǘȅΦέ L 

ǎŀƛŘΣ άwŜŀƭƭȅΣ ǿƘŀǘΩǎ ǘƘŀǘΚέ  IŜ ǎŀƛŘΣ ά²ŜƭƭΣ ƛǘΩǎ ŎƭŜŀƴΣ ƛǘΩǎ ŜŎƻƴƻƳƛŎŀƭΣ ƛǘ ŘƻŜǎƴΩǘ ǇƻƭƭǳǘŜΣ ƛǘΩǎ ǎŀŦŜ ŀƴŘ ƛǘ 

ƛǎΧŜƭŜŎǘǊƛŎƛǘȅΦέ ώƭŀǳƎƘǘŜǊϐ  !ƴŘ L ǎŀƛŘΣ ά¸ƻǳ ƪƴƻǿΣ ǘƘŀǘ ǿƻǳƭŘ ǿƻǊƪ ǎƻ ǿŜƭƭ ƛŦ ǿŜ ŎƻǳƭŘ ƎŜǘ ŜǾŜǊȅōƻŘȅ ǘƻ 

Ǝƻ ŀƭƻƴƎ ǿƛǘƘ ƛǘΦέ   

But when we take a look and we think about from whatever turbine or whatever steam cycle you really 

ǿŀƴǘ ǘƻ ƭƻƻƪ ŀǘΣ ǿƘŜǘƘŜǊ ǿŜΩǊŜ ōǳǊƴƛƴƎ ŎƻŀƭΣ ǿƘŜǘƘŜǊ ǿŜ ǳǎŜ ƴǳŎƭŜŀǊ ŦǳŜƭ ƻǊ ƻƛƭ ƻǊ Ǝŀǎ ǿŜΩǾŜ ƻƴƭȅ Ǝƻǘ ŀ 
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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 

and so whaǘ ǿŜ ƘŀǾŜ Ǝƻǘ ǘƻ Řƻ ƛǎ ƻǇǘƛƳƛȊŜ ǘƘŜƳΦ  ¢ƘŜ ǇƻǿŜǊ ǊŜŀŎǘƻǊ ƛǎ ƻƴŜ ƻŦ ǘǿƻ ƪƛƴŘǎΦ LǘΩǎ ŀ 

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 secondary water cycle through a steam 

ƎŜƴŜǊŀǘƻǊ ŀƴŘ ǘƘŜƴ ŀ ǘƘƛǊŘ ǿŀǘŜǊ ŎȅŎƭŜ ǘŀƪŜǎ ǘƘŀǘ ǎǳǇŜǊ ƘŜŀǘŜŘ ǎǘŜŀƳ ŀƴŘ ŘǊƛǾŜǎ ǘƘŜ ǘǳǊōƛƴŜΦ  {ƻ ȅƻǳΩǾŜ 

got three water cycles, if you will, that are literally inside the reactor.  Now you remember when you 

saw pictures of Three 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 

ƛƴ ǘƘŜ ƳƛŘŘƭŜ ƻŦ ƛǘΦ {ƻ ƭŜǘΩǎ ƴƻǘ ƎŜǘ ŎƻƴŦǳǎŜŘ ŀōƻǳǘ ǿƘŀǘ ǘƘŜ ǇƻǿŜǊ Ǌeactor is versus what it is not.   

!ǎ ǿŜ ƻǇŜǊŀǘŜ ǘƘŜ ǇƻǿŜǊ ǊŜŀŎǘƻǊΣ ƻƴŜ ƻŦ ǘƘŜ ǘƘƛƴƎǎ ǘƘŀǘ ǿŜΩǾŜ Ǝƻǘ ǘƻ Řƻ ƛǎ ǘƻ ƘŀǾŜ ƎƻƻŘ ƻǇŜǊŀǘƛƻƴǎΣ 

ǿŜΩǾŜ Ǝƻǘ ǘƻ ǊŜŦǳŜƭ ǘƘŜ ǊŜŀŎǘƻǊΣ ǘȅǇƛŎŀƭƭȅ ŜǾŜǊȅ му ǘƻ нп ƳƻƴǘƘǎΣ ƳƻǊŜ ŀōƻǳǘ ǘƘŀǘ ƛƴ ŀ ƳƛƴǳǘŜ ŀƴŘ ŀǎ ǿŜ 

refuel it, the fuel that comes out goes to a spent fuel pool, here you see that is called storage.  We are 

ƎƻƛƴƎ ǘƻ ǘŀƭƪ ŀōƻǳǘ ǎǘƻǊŀƎŜΣ ǘƘŀǘΩǎ ǘƘŜ ƴŜȄǘ ǎǘŜǇ ƻŦ ǘƘŜ ŦǳŜƭ ŎȅŎƭŜΦ  Lƴ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΣ ǿŜ ŘƻƴΩǘ ƘŀǾŜ 

this step called reprocessing.  Now in 1974 we were going to build 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 it comes out of the reactor, it goes into a storage pool and ultimately to disposable in some 

ƎŜƻŘŜǘƛŎ ǘȅǇŜ ƻŦ ǾŀǳƭǘΦ  ²ƛǘƘ ǘƘŀǘ ǘƘƻǳƎƘΣ ǿŜΩǾŜ Ǝƻǘ ǘƘŜ ǎǘƻǊŀƎŜΣ ǿŜΩǾŜ Ǝƻǘ ǳƭǘƛƳŀǘŜƭȅ ǘƘŜ ǾƛǘǊƛŦƛŎŀǘƛƻƴ 

and disposal.  Some of that takes place in the United StatŜǎΣ ǎƻƳŜ ƻŦ ƛǘ ŘƻŜǎƴΩǘ ōǳǘ ƛǘ ƛǎ ƻƴŜ ƻŦ ǘƘƻǎŜ 

things that you have to deal with in the nuclear fuel cycle.  Then we move on. 
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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 elǎŜ ƛǎ ƎƻƛƴƎ ǳǇΦ  ²ƻǳƭŘƴΩǘ ǘƘŜ ǎƳŀǊǘ ōŜǘ ōŜ ǘƻ ǳǎŜ ǘƘƻǎŜ 

resources if we have a plentiful supply?  I 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 short term day to day type 

of approach.  

 

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

ƴǳŎƭŜŀǊ ŦǳŜƭΣ ȅƻǳΩƭƭ ǎŜŜ ǘƘŀǘ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŀǘ ƛǎ ǘƘŜ ŎŀǇƛǘŀƭ cost is much 

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 have a mix 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 electricity produced in the United States is produced either by gas, by 

coal or by nuclear fuel generation.   
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¢ƻ Ǝƻ ŦǊƻƳ ǘƘŜǊŜΣ ƘŜǊŜΩǎ ǿƘŜǊŜ ȅƻǳ ǎŜŜ ǘƘŜ ǿƘƻƭŜ ƛŘŜŀ ƛǎ ǘƘŀǘ ƛƴ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎ ǿŜ ƘŀǾŜ ŘƛŦŦŜǊŜƴǘ 

kinds of generation facilities. We have what we call a base load 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 let thŜƳ ǊǳƴΦ  !ƴŘ ƛƴ ŘƻƛƴƎ ǘƘŀǘ ǿƘŀǘ ȅƻǳ ǘŀƪŜ ƛǎ ƛŦ ȅƻǳΩǾŜ Ǝƻǘ 

ŀ мΣллл ƳŜƎŀǿŀǘǘ Ǉƭŀƴǘ ŀƴŘ ƛǘ ƻǇŜǊŀǘŜǎ уΣтсл ƘƻǳǊǎ ŀ ȅŜŀǊΣ ȅƻǳΩǾŜ Ǝƻǘ ŀ млл҈ ŎŀǇŀŎƛǘȅ ŦŀŎǘƻǊΦ ¢ƘŜ 

capacity factor in this particular case, you see nuclear at 91.8%.  That means that probably what is going 

ƻƴ ƛǎ ǘƘŜ ǳƴƛǘ ƛǎ ŎƻƳƛƴƎ ƻǳǘ ŦƻǊ ǊŜŦǳŜƭƛƴƎΦ  ¸ƻǳΩƭƭ ǎŜŜ ǘƘŀǘ ǘƘŜ Ŏƻŀƭ ŦƛǊŜ ǎǘŜŀƳ ǘǳǊōƛƴŜΚ tǊƻōŀōƭȅ ƛǘ Ƙŀǎ ǘƻ 

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 100% capacity 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 electricity rates for your best run 

ŜƭŜŎǘǊƛŎ ǳǘƛƭƛǘȅΦ  {ƻ ǿƘŀǘ ȅƻǳ ŀǊŜ ǊŜŀƭƭȅ ǇŀȅƛƴƎ ŦƻǊ ƛǎ ǘƘŜ ƳŀǊƎƛƴŀƭ ƻǇŜǊŀǘƛƴƎ ŎƻǎǘΦ  ¢Ƙƛǎ ƛǎ Ƙƻǿ ƛǘΩǎ ŦŀŎǘƻǊŜŘ 

in is through the capacity factor. 

 


