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OVERSIGHT HEARING ON “UP IN THE AIR:
BLM’S DISAPPEARING HELIUM PROGRAM.”

Thursday, May 13, 2010
U.S. House of Representatives
Subcommittee on Energy and Mineral Resources
Committee on Natural Resources
Washington, D.C.

The Subcommittee met, pursuant to call, at 10:10 a.m. in Room
1324, Longworth House Office Building, Hon. Jim Costa [Chairman
of the Subcommittee] presiding.

Present: Representatives Costa, Holt, Sarbanes, and Lamborn.

Mr. CosTA. The oversight hearing with the Subcommittee on
Energy and Mineral Resources will now begin. The subject matter
for this morning’s oversight hearing is on the Bureau of Land Man-
agement’s efforts with regard to the disappearing Helium Program,
and we will get into that in a moment.

But before I do, let me indicate that this is the Subcommittee’s
first hearing since the tragic accident that took place in the Gulf
of Mexico, with the loss of lives. Certainly I, and I believe members
of the Subcommittee, want to extend our sympathy and concerns
for the families who lost their loved ones in that tragic accident.
And obviously, the impacts of that accident with regard to the envi-
ronmental spill is something that we are all focused on. The
Department of the Interior, I believe, has sent over 13,000 per-
sonnel, together with the Coast Guard, Homeland Security, and
others who are now out on the Gulf in Louisiana and Alabama and
the other states, trying to assure that we do everything that is
humanly possible to stop the spill and work in conjunction with the
private sector, with British Petroleum and the other parties to the
impacts of this pending horrific spill that is taking place.

Chairman Rahall and I have spoken a number of times with
regard to this entire incident. The full Committee will be holding
hearings later this month, with Secretary Salazar reporting to the
full Committee. And hopefully by that time, the leak will have
been, if not completely stopped, significantly reduced; and the ef-
forts to do the remedial applications so that we can minimize the
impact to the environment will be taking place.

In June, it is the intention of the Subcommittee Chair to hold at
least one hearing, if not a series of hearings, to look at the proposal
that the Department of the Interior is considering with regard to
dividing the responsibility of the Minerals Management Service as
it relates to both the Royalty Program and the inspection of these
facilities throughout the Gulf and other places offshore in American
waters. We will do our due diligence.
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It is also the desire of this Chairman, in working with the full
Committee Chairman, to provide an opportunity for members of
the full Committee and Subcommittee to actually go down and
visit, and see firsthand what has taken place.

It is this Chairman’s view that going down there now would not
be helpful to the process. We want them to fix it, and to do all the
corrective action. We can do our due diligence and the appropriate
oversight once they have hopefully stopped the leak, and they begin
to deal with the remedial efforts that clearly must be done.

But at this point, with all the efforts that are taking place, I
think I would not want our visit to be counter-productive or get in
the way of what needs to be happening right now. But we certainly
want to provide that opportunity for Members at the appropriate
time. And I hope that will be within the next month.

So I wanted to put that in perspective because, obviously, it is
central to the focus and the jurisdiction of this Subcommittee. And
while we are holding this hearing this morning, this had been
scheduled a month ago, and I don’t want anyone to think that sim-
ply because we are holding this hearing today, that we are not fo-
cused on what is a very, very critical issue for our country, for this
Subcommittee, and for the full Committee. And I know Chairman
Rahall takes the responsibility and the jurisdiction of his full Com-
mittee very, very, very seriously, and he will be obviously doing ev-
erything he can, working with all the members of the Sub-
committee. He is going to be sending out a letter to the members
of the Subcommittee that basically outlines a course of action for
the full Committee, and what he would like us to focus on with the
Subcommittee here soon.

So I just wanted to put that in perspective because this catas-
trophe is obviously on the news every day, and it is on the minds
of many Americans who are concerned about the focus of our
energy policy in this country. And it is the appropriate jurisdiction
both of this Subcommittee and the full Committee, and we intend
to fully discharge our responsibilities in those areas.

So with that understood, I will begin my opening statement with
regard to today’s subject matter at hand.

STATEMENT OF THE HON. JIM COSTA, A REPRESENTATIVE IN
CONGRESS FROM THE STATE OF CALIFORNIA

Mr. CosTA. The Federal Helium Program is something that has
existed for decades, and I think oftentimes people have an inter-
esting sense of what the Federal Helium Program may or may not
be.

Notwithstanding the challenges, many challenges that we face
with energy, I think it is important to note that, while we may
think of helium as something that we put in balloons or that used
to have an impact on dirigibles decades ago, the helium that we are
familiar with, a box on the periodic table when I was a student,
I guess when many of us were students, is more than just that
party balloon that we may associate with it.

Helium is a very important natural gas. It is contained in most
natural gas fields in the United States, but not always in commer-
cial quantities, as our expert witnesses will tell us.
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Only some natural gas fields have high-enough concentrations of
helium to make its extraction economically attractive to the private
sector. Most of those fields, about two-thirds of our domestic supply
of helium, reside in certain localities of our country: North Texas,
Oklahoma, and Kansas. The rest is located in Wyoming and the
Ranking Member’s State of Colorado, as well as Utah.

Those who are not aware may be interested that the U.S.
Government stores significantly what is taxpayer-owned, as well as
privately owned, helium in a unique natural dome that is located
just outside of Amarillo, Texas, maintained by the American tax-
payer, which is, in part, why we are having this hearing today.

So here is the thing. Helium isn’t just the gas used for party bal-
loons or for deep-sea diving. Helium is, in fact, essential to a com-
mon medical diagnostic tool, which many of us are familiar with,
and our families or friends have benefitted from, namely MRIs, or
magnetic resonance imaging. These MRIs, of course, are a common
tool that we use in medical diagnostic practices for a host of dis-
eases and injuries that we deal with.

Helium is also essential for numerous other applications, from
optical fibers to space rockets to the next generation of nuclear re-
actors. It is an important natural element, it is an important nat-
ural gas. And therefore, we think it is important that we have this
hearing today.

Our space agency, NASA, needs helium, up to 107 million cubic
feet a year, to pressurize and purge the engines of the space shut-
tles. The Department of Energy relies on helium in its research
laboratories to operate super-conductors. In many scientific and
medical uses, there is absolutely no substitute for helium because
of its unique properties. It has a low boiling point, high thermal
conductivity, and inertness. These are all things that if I had paid
more attention to it as a student when I was learning about the
table, I would know better today. But they are important factors
nonetheless, and that is why we are holding this hearing.

We are fortunate that the United States has major helium re-
sources, at least 20 percent of the identified resources worldwide.
We are the number-one producer of helium. Our domestic helium
assets include the Federal stockpile of helium, also known as the
Federal Helium Reserve, which contains approximately 24 billion
cubic feet of helium, enough helium to meet our domestic needs for
years if we manage it wisely.

But there are some warnings, and that is why we want to have
the panel of experts testify this morning. Future shortages of af-
fordable helium would be an obstacle for the U.S. for advances in
medicine, science, and aerospace, as well as other critical applica-
tions. Which brings us again to what we will hope to learn today.

In 1996, Congress made attempts to privatize and sell the helium
resources. That circumstance has changed, as the National Acad-
emy of Sciences’ report so clearly illustrates. In that National Acad-
emy of Sciences’ report, it says that we should, and will, consider
whether a new direction is needed for the Federal Helium
Program.

The questions that I will be looking at answers for today are
whether or not we should continue to sell off the Federal Helium
Reserve, is that appropriate? If a stockpile should be maintained,
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is that appropriate? And if, in fact, we should maintain a stockpile,
what is the prudent size of that stockpile?

Also, are the prices and fees for Federal helium and storage of
private helium appropriate? The price structure, some indicate, is
impacted because, in fact, we have this reserve. Would it change
greatly if we no longer had this reserve?

Should the government policies adequately encourage conserva-
tion of helium? Again, we have this distinguished panel of experts,
including the Co-Chairs of the National Academy’s most recent
report of the Helium Program, former Director of the U.S. Geologi-
cal Survey, Dr. Charles Groat; Dr. Robert Richardson, winner of a
Nobel Prize in Physics in 1996. Congratulations, Doctor. I know all
Americans are proud of that achievement, and as certainly I am.

So we look forward to the testimony. And I will defer to my col-
league, the Ranking Member of the Subcommittee, the gentleman
from Colorado, Mr. Doug Lamborn.

[The prepared statement of Mr. Costa follows:]

Statement of The Honorable Jim Costa, Chairman,
Subcommittee on Energy and Mineral Resources

Before we begin, let me simply state our sympathy for the families who lost loved
ones in the Gulf of Mexico disaster.

I want all of the Members of this Subcommittee and the entire Committee on Nat-
ural Resources to know that since several hours after the explosion, we—Chairman
Rahall, and I, and the staff—have been monitoring the Joint Command’s efforts to
contain the oil flow. We pray that the worst of the environmental impacts can be
averted and we have already begun our own investigation into not only the cause
of this catastrophe, but also the implications it has on our Nation’s energy policy.

As you all know, the Committee on Natural Resources has primary jurisdiction
over offshore drilling. So, while other Committees hold hearings into the potential
causes of this incident, if—I reiterate if—changes are needed in the regulatory re-
gime which governs offshore drilling, those changes will emanate from this Com-
mittee.

Meanwhile, we should not ignore our oversight responsibilities in other areas, in-
cluding today’s issue—the Federal Helium Program. I would note that this hearing
was scheduled before the Gulf incident occurred on April 20. Still, even without the
horrific accident we still see unfolding in the Gulf, one might reasonably ask “Why
Helium? Why now?”

So, let’s begin with a little background on helium and its importance.

Helium, a box on the periodic table for me when I was a student, is more than
just the party balloon with which we all associate it. Helium occurs as a constituent
of natural gas in most natural gas fields in the United States—-but not always in
commercial quantities. Only some natural gas fields have high enough concentra-
tions of helium to make its extraction economically attractive to private industry.
Most of those fields—about two-thirds of our domestic supply of helium—reside in
North Texas, Oklahoma, and Kansas. The rest is located in Wyoming, Colorado, and
Utah.

You may be interested to know that the United States government stores signifi-
cant tax payer-owned as well as privately-owned helium in a unique underground
natural dome located just outside of Amarillo, Texas, maintained by the American
taxpayer.

So, here’s the thing: helium isn’t just a gas used for party balloons and deep
sea diving. In fact, helium is essential to a common medical diagnostic tool with
which many of us are familiar—MRIs, or “magnetic resonance imaging.” Helium is
also essential to numerous other applications, from optical fibers to space rockets
to next-generation nuclear reactors. Our space agency, NASA, needs helium—107
million cubic feet a year—to pressurize and purge the engines of space shuttles. The
Department of Energy relies on helium in research laboratories to operate super-
conductors. In many scientific and medical uses, there is no substitute for helium
because of its unique properties—a low boiling point, high thermal conductivity, and
inertness.

We are fortunate in the United States to have major helium resources—at least
20% of the identified resources worldwide—and we are the number one producer.
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Our domestic helium assets include a Federal stockpile of helium, also known as
the Federal Helium Reserve, which contains approximately 24 billion cubic feet of
helilim—enough helium to meet our diverse domestic needs for years, if managed
wisely.

At a glance, this may sound like a rosy situation. Yet a new report by the Na-
tional Academies, which we will hear more about today, has assessed supply and
demand for helium and the Federal helium program and finds that:

e The 1996 Helium Act’s directive to sell off the Federal Helium Reserve by 2015

is detrimental to the taxpayer.

e We would be selling off a valuable natural resource commodity too quickly and
too cheaply.

e And, finally, and I think most importantly, the report warns that the U.S. is
at risk of becoming a net importer of helium in the next 10-15 years if we do
not amend the 1996 law.

These are stark warnings. Future shortages of affordable helium would be a major
obstacle in the U.S. for advances in medicine, science, aerospace and many other
critical applications.

Which brings us to the purpose of and need for today’s hearing.

In 1996, it made sense to Congress to privatize and sell off its helium resources.
Circumstances have changed, as the National Academies report so clearly illus-
trates. We should and will consider whether a new direction is needed for the Fed-
eral Helium Program, and discuss such key questions as:

o Whether the continued sell off of the Federal Helium Reserve is appropriate.

If a stockpile should be maintained, how do we determine a prudent size?

e Whether the prices and fees for Federal helium and storage of private helium
are appropriate.

e Whether government policies adequately encourage helium conservation.

We have a distinguished panel to help us address these questions, including the
co-chairs of the National Academies’ most recent report on the helium program—
-the former Director of the U.S. Geological Survey, Dr. Charles Groat, and Dr. Rob-
ert Richardson, winner of the Nobel Prize in Physics in 1996.

I look forward to all the witnesses’ testimony, and now recognize the distin-
guished Ranking Member of the Subcommittee.

STATEMENT OF THE HON. DOUG LAMBORN, A REPRESENTA-
TIVE IN CONGRESS FROM THE STATE OF COLORADO

Mr. LAMBORN. Thank you, Mr. Chairman. I want to thank you
for holding this hearing today, and for the witnesses for being here.

But before we start, I, too, recognize that this is the first hearing
of the Energy and Minerals Subcommittee since the tragic explo-
sion of the Deepwater Horizon rig in the Gulf of Mexico. I would
like to express my sympathy, as well, and offer my condolences to
the workers whose lives have been cut short and their families,
whose lives will never be the same.

I also hope that the environmental and economic damages can be
kept to a minimum.

The Natural Resources Committee has oversight on this offshore
leasing spill, and the natural resource damages caused by it, and
it is critical that we continue active engagement on this matter. I
know that we have hearings planned on this disaster, and that the
Committee has been actively engaged in working to address the cri-
sis, as well as to answer the questions about what happened, and
if the government has responded appropriately. This is a major
concern for us as a committee and for the entire nation, and we
will continue to keep the residents of the area in our thoughts.

Today’s hearing is on our nation’s Helium Program and the Na-
tional Academy’s recent report about the effects of the 1996 Helium
Privatization Act. Since the Helium Program’s inception in 1925, it
has changed substantially. The program has served a broad range
of interests over nearly a century, including providing for our na-
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tion’s defense, scientific research, medical needs, and aerospace
technology.

The National Academy’s examination of the privatization of the
helium industry has generated a number of important questions.
Should the U.S. finish the privatization of the helium industry, or
should we revisit the privatization issue in light of changing de-
mands for helium and the nation’s growing import dependence on
energy and mineral resources?

Should the Bureau of Land Management continue to maintain
the long-term storage facility for crude helium? Should the reserve
be completely depleted by its current schedule of 2015? And at
what rate should the government continue to sell off its helium re-
serve?

Also, in our current economic state, it is critical to examine the
projected worldwide supply and demand of helium over a long
term. And after such examination, what course of action should the
government take for a long-term policy?

Our Helium Program has proved to be a great asset to our de-
fense, and to our technological development over the past century,
and we must continue with its responsible management.

To close, I will have a few questions for our witnesses, and I am
looking forward to hearing their testimony. Thank you, Mr. Chair-
man, and I yield back.

[The prepared statement of Mr. Lamborn follows:]

Statement of The Honorable Doug Lamborn, Ranking Republican,
Committee on Natural Resources

Thank you, Mr. Chairman; I want to thank you for holding this hearing today.
But before we start I would like to recognize that this as the first hearing of the
energy and mineral resources subcommittee since the tragic explosion of the Deep-
water Horizon in the Gulf of Mexico. I would like to express my sympathy and offer
my condolences to workers whose lives have been cut short and their families whose
lives will never be the same.

The Natural Resources Committee has oversight on this offshore leasing spill and
the natural resource damages caused by the spill, and it’s critical that we continue
active engagement on this matter. I know that we have hearings planned on this
disaster and that the Committee has been actively engaged and work to address the
crisis as well as to answer the questions about what happened and if the govern-
ment has responded appropriately. This is a major concern for us as a committee
and for the entire nation and we will continue to keep the residents of the area in
our thoughts.

HEARING

Today’s hearing is on our nation’s helium program and the National Academies
recent report about the effects of the 1996 Helium Privatization Act. Since the
helium program’s inception in 1925 it has changed substantially. The program has
served a broad range of interests over the including: providing for our nation’s de-
fense, scientific research, medical needs and aerospace technology. The National
Academies examination of the privatization of the helium industry has generated
a number of important questions:

e Should the U.S. continue to finish the privatization in the helium industry?

e Should the Bureau of Land Management continue to maintain the long-term
storage facility for crude helium? Should the reserve be completely depleted by
its current schedule of 20157 And at what rate should the government continue
to sell off its helium reserve?

e Also, in our current economic state it is critical to question what the demand
and supply of helium is worldwide over a longer term. And after such examina-
tion what course of action should the government take for a long-term policy?

Our helium program has proven to be a great asset to our defense and our tech-
nology development over the past century and we must continue with its responsible
management.
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I will have a couple of questions for our witnesses and I am looking forward to
hearing their testimony.
Mr. Chairman I yield back.

Mr. CosTA. Thank the gentleman from Colorado for your kind
words, and we both share in the loss of lives that took place as a
result of that accident, and to the families.

So we will now proceed with our witnesses. And we have four
that we will hear testimony from.

I believe most of you, if not all of you, have testified before a
Congressional panel. You know the rules. You have a five-minute
statement to make. There are three lights there in front of you.
The green light stays on for four minutes, and then the yellow light
goes on on your fifth minute. And when the red light goes on, hold
onto your chair. No, not really.

The Chairman tends to be fairly benign about those things, but
we do want to keep it within the five minutes, please, if at all pos-
sible.

And then, when we finish with our four witnesses, we will then
give the opportunity for members of the Subcommittee to ask ques-
tions.

So our first witness is Ms. Marcilynn Burke, Deputy Director of
the Bureau of Land Management. She is accompanied by I believe
Mr. Tim Spisak, is that right?

Ms. BURKE. Spisak.

Mr. CostA. Spisak, OK. Deputy Assistant Director for Minerals
and Realty Management for the Bureau of Land Management. Let
us begin with you, and we will proceed on to our other witnesses.
Welcome.

STATEMENT OF MARCILYNN BURKE, DEPUTY DIRECTOR,
BUREAU OF LAND MANAGEMENT, U.S. DEPARTMENT OF THE
INTERIOR; ACCOMPANIED BY TIM SPISAK, DEPUTY ASSIST-
ANT DIRECTOR FOR MINERALS AND REALTY MANAGEMENT,
BUREAU OF LAND MANAGEMENT, U.S. DEPARTMENT OF THE
INTERIOR

Ms. BURKE. Thank you, Mr. Chairman, and good morning to the
other members of the Subcommittee. I want to thank you for this
opportunity to testify on the Bureau of Land Management’s Helium
Program.

The BLM plays a key role in the management and stewardship
of the nation’s helium resource. And as you said, I am joined here
by Mr. Tim Spisak. And he managed the BLM’s helium operations
from 1997 to 2004.

I will briefly summarize my written testimony, and ask that the
written testimony in its entirety be made a part of this record.

Helium is a critical non-renewable natural resource that has an
increasingly important role in the scientific, medical, and engineer-
ing fields. The Federal government’s interest in helium dates back
to World War I and its potential to lift military reconnaissance de-
vices high above battlefields.



8

Recognizing the importance of helium, the Mineral Leasing Act
of 1920 reserved to the Federal government all helium produced on
Federal land, a reservation that remains in effect today.

There have been three key legislative actions regarding the
Helium Program. In 1925, Congress created the Federal Helium
Program under the Bureau of Mines, which allowed for Federal
production, storage, and refinement of helium from the Hugoton
Gas Fields in Texas, Oklahoma, and Kansas.

The Helium Act of 1960 changed the program’s mandate from ex-
clusive government production of helium to conservation of the re-
source. This legislation granted the Bureau of Mines the authority
to borrow money from the U.S. Treasury, to purchase helium from
private gas producers in order to store the helium at the Bush
Dome Reservoir near Amarillo, Texas.

The proceeds from the sales of helium were expected to allow the
Bureau of Mines to repay the debt. Demand for helium rarely, if
ever, however, met the expectations underlying the terms of the
Treasury’s loans to the Bureau of Mines.

When the 1995 deadline to pay off the debt arrived, the $252 mil-
lion the Bureau had spent on privately produced helium had in-
creased, with interest, to $1.3 billion. Congress then passed the
Helium Privatization Act of 1996, which requires the BLM to make
available for sale the vast majority of the stockpile of crude helium,
with the goal of paying off the helium debt by 2015.

When Congress passed the Act, there was approximately 30.5 bil-
lion standard cubic feet of helium in storage in the Bush Dome
Reservoir. The Act mandated that the BLM offer for sale all of the
helium in excess of 600 million standard cubic feet of permanent
reserve.

The Act requires the BLM to use the amount of the helium debt
and the helium in storage as parameters for its sales of crude
helium. To this end, the BLM offers for sale 2.1 billion cubic feet
of crude helium each year. The Act also mandated that the Federal
government stop refining helium; thus, privatizing the refining
helium market.

The BLM currently operates the Federal Helium Program based
in Amarillo, Texas, with the primary goal of paying off the helium
debt. To this end, the BLM has paid over $750 million to the Treas-
ury. In addition to operating a storage and pipeline system, the
program operates a crude helium enrichment unit that helps draw
down the helium reserve in a more uniform manner.

The program also manages helium extracted from Federal re-
sources not connected to the Hugoton Fields, including the manage-
ment of associated fees and royalty contracts.

Another major component of the Helium Program is the In-Kind
Program, which supplies helium to Federal agencies such as NASA
and the Department of Energy for scientific research, aerospace
projects, and defense purposes.

Under the In-Kind Program, Federal agencies purchase all of
their refined helium from private suppliers, who in turn are re-
quired to purchase an equivalent amount of crude helium from the
Federal Helium Reserve. The National Academies of Science has
completed two studies of the BLM’s Helium Program, one in 2000
and another this year. The BLM is currently reviewing this
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version, pre-publication version of this report, and looks forward to
future discussion about its recommendations.

The BLM welcomes further discussion about the Helium Pro-
gram and the BLM’s role in meeting future helium needs for the
country. The expansion of helium-dependent technology and declin-
ing domestic reserves means the importance of helium as a stra-
tegic resource is likely to increase. We look forward to working
with this committee in order to address this important issue.
Thank you.

[The prepared statement of Ms. Burke follows:]

Statement of Marcilynn A. Burke, Deputy Director,
Bureau of Land Management, U.S. Department of the Interior

Mr. Chairman and members of the Subcommittee, thank you for the opportunity
to testify on the Bureau of Land Management’s Helium Program. I am Marcilynn
Burke, Deputy Director of the Bureau of Land Management. Tim Spisak, BLM’s
Deput(if Assistant Director for Minerals and Realty Management, is accompanying
me today.

Background

Helium is a critical non-renewable natural resource. While best known for filling
celebratory balloons and adjusting the pitch of the human voice, helium also plays
an important role in medical imaging, space exploration, military reconnaissance,
underwater diving, and fiber optics manufacturing. According to the National Acad-
emy of Sciences (NAS), helium’s best known property—being lighter than air—
means “that every unit of helium that is produced and used today will eventually
escape Earth’s atmosphere and become one less unit available for use tomorrow.”
The BLM plays a key role in the careful management and stewardship of the na-
tion’s important helium resource.

The most common and economical way of capturing helium is by stripping it from
natural gas during gas production. Geologic conditions in Texas, Oklahoma, and
Kansas make the natural gas in these areas some of the most helium-rich in the
United States, ranging from 0.5 to 1.5 percent of the gas extracted during produc-
tion. After World War I, recognition of the potential for helium recovery in the
Texas Panhandle, Western Oklahoma, and Kansas area (collectively, the “Hugoton”
field) led to the development of the Federal helium program focused in that area.
In 1929, the Bureau of Mines built the Cliffside Storage Facility near Amarillo,
Texas, to store helium in a naturally occurring geologic storage field known as the
Bush Dome Reservoir.

The Federal Helium Program/Congressional Authorities

The Federal government’s interest in helium dates back to World War I and its
potential to lift military reconnaissance devices high above battlefields. Recognizing
this key military use for helium, the Mineral Leasing Act of 1920 reserved to the
Federal government all helium produced on Federal lands—a reservation that re-
mains in effect today. Soon after the passage of the Mineral Leasing Act, Congress
recognized the need to ensure that helium would be available for defense needs, and
created the Federal helium program in 1925. By 1929, the Bureau of Mines began
operating helium extraction and purification plants in the Texas panhandle.

After World War II ended, Federal use of helium shifted towards space explo-
ration, and in 1960 Congress passed the Helium Act. This Act changed the pro-
gram’s mandate from exclusive government production of helium to conservation of
the resource by encouraging private natural gas producers to sell extracted helium
to the Federal government for storage in the Bush Dome Reservoir. The Helium Act
granted the Bureau of Mines the authority to borrow funds from the U.S. Treasury
to purchase the helium, with the expectation that the proceeds from future sales of
helium would allow the Bureau of Mines to repay the debt. This borrowing author-
ity, established by Congress in lieu of a direct appropriation, required the Bureau
of Mines to repay the loan by 1985. Subsequent legislation extended the deadline
to 1995.

Demand for helium rarely, if ever, met the expectations underlying the terms of
the Treasury’s loan to the Bureau of Mines. When the 1995 deadline to pay off the
debt arrived, the $252 million the Bureau had spent on privately-produced helium
had increased to $1.3 billion (principle and interest), and the Bureau of Mines ap-
peared to have little prospect of ever repaying the debt. In his 1995 State of the
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Union address, President Bill Clinton stated that it was his Administration’s goal
to privatize the Federal helium program.

Congress then passed the Helium Privatization Act of 1996 (HPA), which required
the BLM (which assumed jurisdiction over the program after the termination of the
Bureau of Mines) to make available for sale the vast majority of the stockpile of
crude helium. The mandate allowed the BLM to begin selling helium as late as
2005, in order to avoid market disruption. The BLM was to make a consistent
amount of helium available every year at a price based on the amount of remaining
helium debt and the amount helium in storage. When Congress passed the HPA,
there was approximately 30.5 billion standard cubic feet (scf) of helium in storage
in the Bush Dome Reservoir. The HPA mandated the BLM to make available for
sale all of the helium in excess of a 0.6 billion scf permanent reserve.

Additionally, the HPA required the BLM to cease all helium production, refining,
and marketing activities to effectively privatize the refined helium market in the
United States. Finally, the Act provided for the NAS to review the impacts of the
1996 Act. The NAS published its first study in 2000, and recently released a pre-
publication copy of its 2010 report.

The BLM’s Helium Operations

The BLM currently operates the Federal Helium program with a primary goal of
paying off the “helium debt.” To this end, the BLM has paid over $750 million dol-
lars to the Treasury, a substantial step towards eliminating the helium debt, which
the HPA froze at approximately $1.3 billion dollars. BLM anticipates repaying the
helium debt by the end of 2015. According to the HPA, once the helium debt is re-
tired, the Helium Fund (used to fund the BLM’s helium program operational ex-
penses) would be dissolved and all future receipts would be deposited directly into
the Treasury.

The BLM’s current helium program, with its 55 full-time employees, operates not
only the original storage and pipeline system, but also a crude helium enrichment
unit, owned by private industry refiners that facilitates transmission of helium to
private helium operations on the BLM’s helium pipeline.

The BLM is responsible for administering helium extracted from Federal re-
sources, including management of fees and royalty contracts. These operations are
not limited to the Hugoton gas field, but also occur in fields in Colorado, Wyoming,
Utah, and any other state where producers extract helium from natural gas. Addi-
tionally, the BLM is responsible for administering the sale of crude helium to pri-
vate refiners. These sales make the most significant contributions toward paying off
the helium debt. The agency also conducts domestic and, to a lesser extent, inter-
national helium resource evaluation and reserve tracking to determine the extent
of available helium resources.

Another major part of BLM’s helium program is the “In-Kind” program, which
supplies helium to Federal agencies (e.g., the Department of Energy and NASA) for
operations and/or research. Before the Helium Privatization Act, Congress required
Federal agencies to purchase their helium supplies from the Bureau of Mines.
Under the current In-Kind program, Federal agencies purchase all of their refined
helium from private suppliers who, in turn, are required to purchase an equivalent
amount of crude helium from the Federal helium reserve. In 2009, Federal agencies

urchased just over $8 million of helium through the In-Kind program, down from
§11.6 million in 2008.

Finally, the program is in the final stages of disposing of facilities no longer need-

ed for the storage and transmission of crude helium as required by the HPA.

The National Academy of Sciences Reports

In 2000, the NAS published its first analysis of the impacts of the HPA. Its gen-
eral finding was that the Act would not have an impact on helium users. Addition-
ally, the NAS report concluded that because the price-setting mechanism was based
on the amount of the helium debt, and not the market for helium, the government’s
significantly higher price would mean the helium refining industry would buy crude
helium from the BLM only as a last resort for fulfilling private contracts. However,
private helium refiners would still be required to purchase crude helium from the
BLM under the In-Kind program.

Over the course of the last decade, however, it has become apparent that assump-
tions underlying the 2000 NAS Report are not accurate. First, the NAS’s assump-
tion that “[t]he price of helium [would] probably remain stable through at least
2010” has proven faulty. The market for helium has seen significant fluctuations on
both the demand side—which dropped significantly in 2008 after peaking the prior
year—and on the supply side, which experienced a significant decline in private sup-
plies between 2006 and 2008. In the face of this volatility, prices for helium rose
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steadily over the course of the decade. By 2008, the market price for helium began
to hover near the BLM’s price, leading to greater withdrawals from the Federal re-
serve than the 2000 NAS Report anticipated.

Another market impact that the 2000 NAS Report did not address was inter-
national supply and demand for helium. According to the U.S. Department of Com-
merce, domestic consumption of helium decreased 2.7 percent per year from 2000-
2007, while exports to the Pacific Rim grew 6.8 percent annually, exceeding the 5.1
percent growth rate in Europe. The international market also experienced supply
issues because of refining capacity problems at plants in Qatar and Algeria, which
would normally help supply both Europe and Asia.

In February 2010, the NAS released a prepublication copy of an updated assess-
ment of the impact of the HPA. The BLM is currently reviewing the NAS’s pre-
publication document, and are providing feedback. The BLM welcomed the rec-
ommendations in the 2000 NAS report, and we anticipate working closely with the
authors of the 2010 report. Additionally, the BLM looks forward to working with
this Committee, its counterparts, and partners in discussing NAS’s recommenda-
tions related to the helium program.

Conclusion

The BLM welcomes further discussion about the BLM’s helium program and the
Bureau’s role in meeting future helium needs for the country, especially for Federal
agencies that depend on helium for scientific research, aerospace projects, and de-
fense purposes. Since its discovery in the early 20th Century, helium has proven to
be an increasingly important resource for scientific, medical, and engineering pur-
poses. The expansion of helium-dependent technology and declining domestic re-
serves means the importance of helium as strategic resource is likely to increase.
The BLM continues to serve the country by effectively managing the Federal helium
reserve, and working with natural gas producers to efficiently extract helium from
natural gas.

Mr. CosTtA. Thank you. And you were within the timeframe, so
the Chairman appreciates that.

Our next witness is Ms. Anu Mittal, is that correct?

Ms. MITTAL. Yes.
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Mr. CosTA. The Director for Natural Resources and Environment
for the U.S. Government Accountability Office. So please begin
your testimony.

STATEMENT OF ANU K. MITTAL, DIRECTOR, NATURAL
RESOURCES AND ENVIRONMENT, U.S. GOVERNMENT
ACCOUNTABILITY OFFICE

Ms. MitTAL. Thank you, Mr. Chairman. Mr. Chairman and
members of the Subcommittee, I am pleased to be here today to
participate in your hearing on the Federal Helium Program.

As you know, the Federal government has played a role in the
production, storage, conservation, and use of helium for over 80
years. In the early 1990s, GAO reported on various aspects of the
Helium Program, and made recommendations to Interior and the
Congress regarding possible changes to the program.

The passage of the Helium Privatization Act of 1996 and the con-
struction of the Helium Enrichment Unit in 2003 have changed the
program since our work in the early 1990s. My testimony will focus
on these changes, and the key issues that we believe that the Con-
gress will need to address before 2015.

I would like to first summarize some of the key effects of the
1996 Act. First, with regard to the helium debt, as you know, the
1996 Act effectively froze the debt as $1.37 billion. Because interest
stopped accruing on the debt, Interior has been able to pay off a
large portion of this amount, and expects to pay off the entire debt
by 2015. When the debt is paid off, the Helium Fund that Interior
uses to operate the program will also be terminated.

Second, the 1996 Act required Interior to offer for sale all but
600 million cubic feet of crude helium in storage by 2015. Interior,
however, has not been able to sell all of the helium that it has of-
fered for sale, and only about 68 percent of the helium offered for
sale has been sold. Therefore, about 9 billion cubic feet of crude
helium is expected to remain in storage in 2015.

Third, the Act required Interior to set the price for crude helium,
using a formula that would cover program costs, pay off the debt,
and account for inflation. As a result, the initial minimum selling
price for Federal crude helium after the Act was passed was higher
even than the private price for refined helium.

Over time, however, private helium prices have continued to in-
crease, and are now almost double the Federal crude price.

Fourth, the Act established an In-Kind Program to meet Federal
needs for helium. While total Federal demand for helium has fluc-
tuated from year to year, it represents only about 10 percent of the
total domestic demand. However, since 2001, the total domestic de-
mand for helium has generally decreased, and total foreign de-
mand, on the other hand, has consistently increased.

Finally, a key development which has addressed the helium pu-
rity concern that we reported in the early 1990s is the construction
and operation of the Cliffside Helium Enrichment Unit. According
to Interior officials, as we have just heard, the enrichment unit has
allowed them to better manage the draw-down in purity of the
helium in storage.

As you would expect, some of these changes have led to concerns
about the future availability of helium for Federal and other uses.



13

And because the 1996 Act does not provide specific direction for the
Helium Program past 2015, we have identified three key issues
that the Congress will need to address within the next five years.

First, how should the helium remaining in storage after 2015 be
used? In light of the changing demand for helium and the potential
for future shortages, we believe that the Congress will have to de-
cide whether the 9 billion cubic feet of crude helium expected to be
in the reserve by 2015 should be sold, or should be conserved.

Second, how will the Helium Program be funded after 20157 If
the helium debt is paid off in 2015 and the Helium Fund is termi-
nated, it is not clear how the operations of the program will be paid
for. Currently, the program does not receive any appropriated
funds. Instead, the revenues generated by the program go into the
Helium Fund, and the program has access to those funds to pay
for day-to-day operations. The Congress will have to decide how the
program’s operations will be funded after the Helium Fund is ter-
minated.

Finally, at what price should Interior sell the remaining crude
helium in storage? Interior’s price for crude helium since 1996 has
been tied to the program’s operating costs and debt. Once the debt
is paid off, it will no longer be a factor in setting this price; and
therefore, raises uncertainty about how Interior will or should set
the price for remaining crude helium in storage.

The price set by Interior is important because it affects the pri-
vate industry price for both crude and refined helium.

Mr. Chairman, as you can see, these uncertainties demonstrate
that it is time once again for the Congress to step in and decide
the future direction and operation of the Helium Program.

This concludes my prepared statement. I would be happy to re-
spond to any questions that you have.

[The prepared statement of Ms. Mittal follows:]

Statement of Anu K. Mittal, Director, Natural Resources and Environment,
U.S. Government Accountability Office

Mr. Chairman and Members of the Subcommittee:

I am pleased to be here today to participate in this hearing to discuss the federal
helium program currently managed by the Department of the Interior’s (Interior)
Bureau of Land Management (BLM). As you know, helium is an important non-
renewable natural resource that has a variety of uses. The federal government uses
helium for, among other things, the space program, national security applications,
and scientific research. For many of its uses, helium has no substitute.

During the 1960s and early 1970s, to fulfill the conservation objective of the
Helium Act Amendments of 1960, Interior purchased about 34 billion cubic feet of
helium from private crude helium producers. 2 In the 1990s, we reported to, and tes-
tified before this Subcommittee on Interior’s management of the helium program.3
In May 1993, we testified that Interior had enough helium in storage to meet fed-
eral needs until at least 2070 and that a reassessment of the objectives of the
Helium Act was needed.

Since our reports in the early 1990s, key changes have affected the federal helium
program and a recent report by the National Academies’ National Research Council

1Pub. L. No. 86-777, 74 Stat. 918 (1960), codified as amended at 50 U.S.C. §§ 167-167m.

2“Crude helium” is a gas containing approximately 50 to 85 percent helium.

3GAO, Mineral Resources: Federal Helium Purity Should Be Maintained, GAO/RCED-92-44
(Washington, D.C.: Nov. 8, 1991); GAO, Mineral Resources: Meeting Federal Needs for Helium,
GAO/RCED-93-1 (Washington, D.C.: Oct. 30, 1992); GAO, Mineral Resources: Meeting Federal
Needs for Helium, GAO/T-RCED-93-44 (Washington, D.C.: May 20, 1993); GAO, Mineral Re-
sources: H.R. 3967 — A Bill to Change How Federal Needs For Refined Helium Are Met, GAO/
T-RCED-94-183 (Washington, D.C.: Apr. 19, 1994); and GAO, Terminating Federal Helium Re-
fining, GAO/RCED-95-252R (Washington, D.C.: Aug. 28, 1995).
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concluded that it is time once again to reassess the program.4 My testimony today
will (1) summarize the findings and recommendations from our work in the early
1990s, (2) highlight key changes that have occurred in the areas that we reported
on in the early 1990s, and (3) describe some of the issues facing BLM’s helium pro-
gram in the near future.

To address these issues, we reviewed our prior reports and testimonies from the
early 1990s. To identify key changes that have occurred in the areas that we re-
ported on in the past and some of the issues facing BLM’s helium program in the
near future, we reviewed applicable laws and regulations, relevant studies, and data
on the helium program from BLM and Interior’s U.S. Geological Survey. In addition,
we interviewed BLM officials associated with the helium program located at BLM’s
headquarters in Washington, D.C.; BLM’s New Mexico State Office in Santa Fe,
New Mexico;5 and BLM’s Amarillo Field Office in Amarillo, Texas. To assess the
reliability of data used in this statement, we examined the data to identify obvious
errors or inconsistencies, interviewed knowledgeable BLM officials, and, to the ex-
tent possible, compared the data with other sources. We determined the data to be
sufficiently reliable for the purposes of presenting overall trends. Officials with
BLM’s helium program concurred with the new information presented in this testi-
mony and provided technical clarifications, which we incorporated as appropriate.

We conducted this performance audit from April 2010 to May 2010 in accordance
with generally accepted government auditing standards. Those standards require
that we plan and perform the audit to obtain sufficient, appropriate evidence to pro-
vide a reasonable basis for our findings and conclusions based on our audit objec-
tives. We believe that the evidence obtained provides a reasonable basis for our find-
ings and conclusions based on our audit objectives.

Background

Helium is an inert element that occurs naturally in gaseous form and has a vari-
ety of uses (see table 1).6 Helium’s many uses arise from its unique physical and
chemical characteristics. For example, helium has the lowest melting and boiling
point of any element and as the second lightest element, gaseous helium is much
lighter than air.

Table 1: Estimated Helium Uses in the United States, 2008

Amoun
Category of use Examples of applications (million cubitcl;zgtd)

L Percentage
Cryogenics Magnetic resonance imagining (MR1) 685 32
Fundamental science
Industrial cryogenic processing
Controlled atmospheres Optical fiber manufacturing 382 18
Semi-conductor manufacturing
Pressure/purge Space and defense rocket purging and pressurizing 382 18
Welding Metal welding 285 13
(_)t}rcmatography/ Chromatography 270 13
'r:ﬂ'“g gas/ Weather balloons
eat transfer o .
Military reconnaissance
Heat transfer in next-generation nuclear reactors
Party balloons
Leak detection Leak detection 94 4
Breathing mixtures Commercial diving 50 2
Total 2,149 100

Sources: U.S. Geological Survey's 2008 Minerals Yearbook and Naticnal Research Courcil
Note: Totals may not add because of rounding.

4 National Research Council, Selling the Nation’s Helium Reserve (Washington, D.C.: National
Academies Press, prepublication copy released on Jan. 22, 2010). Last accessed at http:/
www.nap.edu/catalog.php?record id=12844 on April 20, 2010.

5In addition to New Mexico, BLM’s New Mexico State Office also has jurisdiction over Kan-
sas, Oklahoma, and Texas. The helium program is administered by BLM’s Amarillo Field Office
in Amarillo, Texas.

6Helium in this statement refers to helium-4, the most abundant naturally occurring helium
isotope. Helium-3, which has its own supply and demand issues, is not the focus of this state-
ment. We currently have an ongoing review looking into the implications of shortages in helium-
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Certain natural gas fields contain a relatively large amount of naturally occurring
helium, which can be recovered as a secondary product. The helium is separated
from the natural gas and stored in a concentrated form that is referred to as crude
helium because it has yet to go through the final refining process.

The federal government has been extensively involved in the production, storage,
and use of helium since the early part of the 20th Century. The federal government
and private sector cooperatively produced helium before 1925, specifically for mili-
tary uses. The Helium Act of 1925,7 as amended, assigned responsibility for pro-
ducing helium for federal users to the Department of the Interior’s Bureau of
Mines. 8 The act provided that funds from helium sales be used to finance the pro-
gram. From 1937 until 1960, the Bureau of Mines was the sole producer of helium.
The 1925 act, as amended, also established a revolving fund known as the helium
production fund for the program. Such revolving funds are used to finance a con-
tinuing cycle of government-owned business-type operations in which outlays gen-
erate receipts that are available for continuing operations. In the federal budget,
this fund is referred to as the Helium Fund and it is used to account for the pro-
gram’s revenues and expenses.

The Helium Act Amendments of 1960 stipulated that the price of federal helium
cover all of the helium program’s costs, including interest on the program’s debt.
The 1960 act required the Secretary of the Interior to determine a value for net cap-
ital and retained earnings and establish this value as debt in the Helium Fund, and
to add subsequent program borrowings to that debt. The program’s borrowings were
authorized by subsequent appropriations acts and recorded as outlays in the federal
budget in the years in which they were expended. In addition, the interest was
added to the debt in the Helium Fund. However, the interest is simply a paper
transaction, not a government outlay. The Bureau of Mines determined that the
value of the program’s net capital and retained earnings was about $40 million in
1960. Subsequent borrowings from the U.S. Treasury totaling about $252 million
were used to purchase helium for storage. By September 30, 1991, the debt had
grown to about $1.3 billion, of which more than $1 billion consisted of interest be-
cause the interest accrued faster than the program could repay the debt.

The government’s reserve of crude helium is stored in the ground in an area of
a natural gas field that has a naturally occurring underground structural dome near
Amarillo, Texas. The purity of the stored crude helium diminishes (degrades) over
time as it mixes with the natural gas that is present in the storage area. Moreover,
when extracted at an excessive rate, the degradation is accelerated because the nat-
ural gas surrounding the helium is pulled toward the extraction wells faster than
the helium. This causes the helium to mix with the natural gas more rapidly. As
a result, larger volumes of the mixture of natural gas and helium must be extracted
to obtain the needed helium. In addition to the government’s reserve of crude
helium, private companies that are connected to BLM’s pipeline and pay a storage
fee are also able to store and retrieve their own private crude helium reserves from
the same storage area.

As directed by the Congress, the National Academies’ National Research Council
reviewed the helium program and released a report in 2000 that evaluated changes
made in the program, effects of these changes on the program, and several scenarios
for managing the federal helium reserve in the future.® Because of subsequent
changes in price and availability of helium, in 2008, the National Research Council
convened a committee to determine if the current implementation of the helium pro-
gram was having an adverse effect on U.S. scientific, technical, biomedical, and na-
tional security users of helium. The committee reported on these effects in early
2010 and concluded that the current implementation of the program has adversely
affected critical users of helium and was not in the best interest of the U.S. tax-
payers or the country.

7Pub. L. No. 68-544, 43 Stat. 1110 (1925), originally codified at 50 U.S.C. § 161 et seq. These
sections of the United States Code were completely amended, renumbered, revised, or repealed.
The current citation is 50 U.S.C. §§ 167-167m.

8The Bureau of Mines was established in 1910 and abolished in 1996. The helium program
was transferred to BLM.

9 National Research Council, The Impact of Selling the Federal Helium Reserve (Washington,
D.C.: National Academy Press, 2000).
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GAO Reported on Helium Debt, Pricing, Purity, and Alternatives for
Meeting Federal Helium Needs in the Early 1990s

Our November 1991 and October 1992 reports included findings and recommenda-
tions on the helium program’s debt, the pricing of crude helium, the purity of
helium in storage, and three alternatives for meeting federal needs for helium. 19

In 1992, GAO Recommended that Congress Cancel the Debt in the Helium Fund

In October 1992, we reported that the Helium Fund debt had grown to about $1.3
billion, as of September 30, 1991.11 Section 6(c) of the Helium Act Amendments of
1960 stipulated that (1) the price of federal helium should cover all of the helium
program’s costs, including interest on the program’s debt; and (2) the debt should
be repaid within 25 years, unless the Secretary of the Interior determines that the
deadline should be extended by not more than 10 years. With the 10-year extension,
the deadline for paying off the debt and accumulated interest was September 13,
1995. In 1992, we estimated that, in order for the Bureau of Mines to repay the
debt by the 1995 deadline, it would have to charge federal agencies with major re-
quirements for helium over $3,000 per thousand cubic feet, compared with the 1992
price of $55. These agencies, which were required under section 6(a) of the 1960 act
to purchase helium from the Bureau of Mines, would have had no choice but to pay
a higher price for helium. We concluded that this would have no net effect on the
overall federal budget if those agencies received additional appropriations to pay for
helium at a higher price because the appropriations would offset the increased reve-
nues to the helium program.

Because conditions affecting the Bureau of Mines’ helium program had changed
since the Helium Act Amendments of 1960, one of the recommendations in our Octo-
ber 1992 report was that the Congress should consider canceling the debt in the
Helium Fund. This is because we concluded at the time that it was no longer real-
istic to expect the agency to repay the debt by the statutory deadline of 1995, and
canceling the debt would not adversely affect the federal budget as the debt con-
sisted of outlays that had already been appropriated and interest that was a paper
transaction. We reported that canceling the Helium Fund debt, however, would like-
ly allow the Bureau of Mines to undercut private industry’s refined helium prices,
thus adversely affecting the private helium-refining industry.

In 1992, GAO Found That the Federal Price for Helium Affected the Private Helium
Industry and Identified Alternatives to Foster the Private Helium Industry

The Helium Act Amendments of 1960 also were intended to foster and encourage
a private helium industry. In our October 1992 report, we found that the helium
price set by the Bureau of Mines had an effect on the growth of the private helium
industry. 12 After the 1960 act was passed, the Bureau of Mines’ refined helium
price for federal users rose from $15.50 per thousand cubic feet to $35 in 1961 to
cover the anticipated costs of conserving helium, which principally included pur-
chasing helium for storage. This 126-percent increase in the federal refined helium
price caused the private industry to believe that it could economically produce and
sell refined helium. While private-sector prices fluctuated from a low of $21 in 1970,
they gradually increased to $37.50 by 1983, which matched the Bureau of Mines’
1982 price. Over this period, the Bureau of Mines’ price for helium continued to be
higher than or equal to the private-sector price, and from 1983 to 1991 it appeared
to act as a ceiling for private-sector prices. In 1991, the federal price increased to
$55, and private-sector prices gradually increased to about $45. These price trends
led us to conclude in 1992 that once a private helium refining industry had devel-
oped, it was able to successfully compete with the Bureau of Mines’ program.

However, in our October 1992 report, we also noted that if the Congress decided
to cancel the Helium Fund debt then this would affect how the Bureau of Mines
sets its helium prices and would likely allow it to undercut private-sector prices.
Therefore, we noted that if the Congress decided that fostering the private helium
industry was still an objective of the Helium Program then additional actions would
be needed. One alternative we identified was to require the Bureau of Mines to price
its helium comparably to private-sector prices by ascertaining private-sector prices
and using a comparable price or by setting a price that covered the Bureau of Mines’
capital costs, operating expenses, estimated costs of a normal level of inventory, and
an industry-like rate of return on its investment. A second alternative was to elimi-
nate competition by requiring that all federal needs be met by the Bureau of Mines

10 GAO/RCED-92-44 (helium purity); and GAO/RCED-93-1 (helium debt, pricing, and alter-
natives).

11 GAO/RCED-93-1.

12GAO/RCED-93-1.
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but prohibiting the federal helium program from selling helium to nonfederal cus-
tomers.

In 1991, GAO Made a Recommendation on the Purity of the Helium in Storage

In our November 1991 report on helium purity, we found that the Bureau of
Mines was not restricting the rate at which helium was being extracted from the
helium reserve, causing the purity of the crude helium to degrade faster than would
otherwise occur.13 We noted that because of this accelerated degradation, the Bu-
reau of Mines was incurring additional costs to extract and refine federal helium. 14
While some mixing with natural gas is inevitable, according to a study by the Bu-
reau of Mines in 1989, the mixing should be minimized so that the crude helium’s
purity can be maintained at as high a level as possible in order to avoid higher fu-
ture costs of extracting and refining federal helium. In our 1991 report, we reported
that, according to Bureau of Mines’ engineers, the accelerated degradation could be
avoided by restricting total extractions to 3 million cubic feet of helium per day. At
the Bureau of Mines’ request, an outside petroleum engineering consulting firm re-
viewed the Bureau of Mines’ engineering, geologic, and other studies and agreed
that an extraction rate restriction of 3 million cubic feet per day was needed to pro-
tect the purity of the stored crude helium.

In 1989, the Bureau of Mines decided to restrict total daily extractions to 3 mil-
lion cubic feet but later rescinded that restriction after an industry association ex-
pressed concern to the Director of the Bureau of Mines that the restriction might
adversely affect private companies’ ability to obtain crude helium to meet their
needs. At the time of our 1991 review, the Director told us that he had not reviewed
the Bureau of Mines’ study when making the decision to rescind the restriction and
Bureau of Mines’ engineers estimated that if the helium continued to be degraded
at the rate it was being degraded at that time, the Bureau of Mines would incur
additional costs of as much as $23.3 million in 1991 dollars to extract and refine
federal helium from the helium reserve through the year 2050.

In 1991, we recommended that the Bureau of Mines determine if setting an ac-
ceptable extraction rate was warranted and, if so, to specify that rate. In addition,
we noted that if an extraction rate was specified, the Bureau of Mines should either
restrict private company extractions or impose a charge on private companies that
store helium in the helium reserve when their extractions exceed the established ac-
ceptable rate.

In 1992, GAO Recommended That Congress Reassess the Objectives of the Helium
Program

In our October 1992 report, we evaluated three alternatives for meeting federal
needs for helium: (1) continue the Bureau of Mines’ existing program, (2) require
that all federal needs be supplied by private industry, and (3) allow all federal agen-
cies to choose to purchase helium from the Bureau of Mines or private industry. 15
These three alternatives had the potential to affect the objectives of the Helium Act
Amendments of 1960, the program’s debt, the federal budget, and the total cost of
supplying helium to the U.S. economy differently. For example, in 1992, we reported
that the growth of a private industry capable of meeting federal needs created a
competitive market where the federal helium prices directly affected the private in-
dustry. In this environment, if the Bureau of Mines priced helium to repay the
Helium Fund debt by 1995, it would need to charge an extremely high price, which
would likely drive the Bureau of Mines out of the helium business. On the other
hand, if the debt had been repaid or cancelled, the federal price likely would be
lower than private prices, which could have an adverse effect on the private helium
refining industry. We concluded that the choice among these and other possible al-
ternatives was ultimately a public policy decision that should consider many issues.
We recommended that the Congress reassess the act’s objectives in order to decide
how to meet current and foreseeable federal needs for helium.

Two Key Developments Have Affected the Issues That GAO Reported on in
the Early 1990s

Since our reports in the early 1990s, two key developments—the Helium Privat-
ization Act of 1996 and the construction of the Cliffside Helium Enrichment Unit
in 2003—have caused considerable changes to the federal helium program. These
two developments addressed or altered the areas that we had raised concerns about
in the early 1990s. Specifically, the Helium Privatization Act of 1996 affected

13 GAO/RCED-92-44.
14Refined helium has a varying purity of 99.99 percent to 99.9999 percent helium.
15 GAO/RCED-93-1.
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helium debt and pricing, and it reset the program’s objectives. The Cliffside Helium
Enrichment Unit addressed the issue of helium purity in storage.

The Helium Privatization Act of 1996 Affected the Helium Debt, Pricing, and the
Program’s Objectives

After our reports in the early 1990s, the Congress passed the Helium Privatiza-
tion Act of 1996, which significantly changed the objectives and functions of the
Iﬁterior’s helium program.16 For example, the 1996 act made the following key
changes:

o Interior was required to close all government-owned refined helium production
facilities and to terminate the marketing of refined helium within 18 months
of enactment (50 U.S.C. § 167b(b));

e the helium program’s debt was frozen as of October 1, 1995 (50 U.S.C.
§167d(c));

e Interior was required to offer for sale all but 600 million cubic feet of the crude
helium in storage on a straight-line basis—a depreciation method that spreads
out the cost of an asset equally over its lifetime—by January 1, 2015 (50 U.S.C.
§167f(a)(1));

o Interior was required to set sale prices to cover the crude helium reserve’s oper-
ating costs and to produce an amount sufficient to reimburse the federal govern-
ment for the amounts it had expended to purchase the stored helium. The price
at which Interior sells crude helium was required to be equal to or greater than
a formula that incorporates the amount of debt to be repaid divided by the vol-
ume of crude helium remaining in storage, with a Consumer Price Index adjust-
ment (50 U.S.C. §§167d(c), 167f(a)(3)). Furthermore, when the debt is fully paid
off, the revolving Helium Fund shall be terminated (50 U.S.C. §167d(e)(2)(B));

e Interior should maintain its role in the helium storage business (50 U.S.C.
§167b(a)); and

e established a modified “in-kind” program to meet federal needs for helium.
Rather than purchasing refined helium directly from Interior, federal agencies
were required to purchase their major helium requirements from persons who
have entered into enforceable contracts to purchase an equivalent amount of
crude helium from Interior (50 U.S.C. §167d(a)). 17

These changes affected the federal helium program in various ways. For example,
because the 1996 act effectively froze the debt at $1.37 billion and interest no longer
accrued, BLM has been able to pay off a large portion of its debt. As of the end
of fiscal year 2010, BLM expects to have paid off 64 percent of the debt; it expects
to pay off the entire debt around 2015 (see fig. 1).

Figure 1: Actual and Projected Balance of the Helium Debt, Fiscal Years 2003
through 2015
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16 Pub. L. No. 104-273, 110 Stat. 3315 (1996), codified at 50 U.S.C. §§ 167-167m.
17The term “person” means any individual, corporation, partnership, firm, association, trust,
estate, public or private institution, or state or political subdivision thereof. 50 U.S.C. §167(2).
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In addition, since the 1996 act required a specific method for pricing crude
helium, the initial minimum BLM selling price for crude helium after the act was
passed was almost double the price for private crude helium at that time. However,
after BLM started to sell its crude helium according to the method specified in the
act, the market price for crude and refined helium began to change. According to
the National Research Council, the private sector began using the BLM crude price
as a benchmark for establishing its price, and, as a result, privately sourced crude
helium prices increased and now they meet or exceed BLM’s price. Increases in the
price of crude helium have also led to increases in the price of refined helium (see
fig. 2). Refined helium prices have more than doubled from 2002 through 2008 pur-
suant to demand trends. One of the factors for recent price increases was a disrup-
tion in helium supply from plants closing because of weather-related issues. Prices
increased around 2007 due to the decline in production capacity.

Figure 2: BLM Crude Helium Price and Grade A Price Estimates
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As part of the resetting of the helium program’s objectives, the 1996 act estab-
lished a revised approach for meeting federal needs for helium. In 1998, BLM began
engaging in in-kind sales to federal agencies. The in-kind regulations established
procedures for BLM to sell crude helium to authorized helium supply companies and
required federal agency buyers to purchase helium from these approved suppliers. 18
Since the in-kind program started, the sales to federal agencies have fluctuated, pri-
marily due to the National Aeronautics and Space Administration’s (NASA) unique
requirement for large volumes of helium on a sporadic basis. Total federal in-kind
sales for fiscal year 2009 were 175.67 million cubic feet (see fig. 3).

1843 C.F.R. §3195.
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Figure 3: In-Kind Helium Sales by Federal Agency, Fiscal Years 1999 through 2009
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Since the act was passed, demand for helium has changed over time (see fig. 4).

Total domestic demand has generally decreased since 2001. The vast majority of do-
mestic sales are made to private industries, with federal agencies making up about
10 percent of the sales. On the other hand, total foreign demand has consistently
increased, and the amount of helium exported was approximately equal to the
amount of helium removed from storage each year from 2000 to 2007. In 2008, the
amount of helium exported exceeded the amount of helium removed from storage.

Figure 4: Domestic Sales Compared to Exports
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The Cliffside Helium Enrichment Unit Addressed the Helium Purity Issue

The second key development, which has affected the helium purity issue that we
reported on in the early 1990s, is the construction and operation of the Cliffside
Helium Enrichment Unit. In response to degrading helium supplies, in 2003, Cliff-
side Refiners Limited Partnership—a consortium of private-sector refiners—de-
signed and constructed an enrichment unit to produce crude helium of sufficient
concentration and pressure for further refining. According to BLM officials, the total
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cost of building the enrichment unit was approximately $22 million and was paid
for by the Cliffside Refiners Limited Partnership. BLM, in partnership with the
Cliffside Refiners Limited Partnership, operates the unit. At full capacity, the en-
richment unit supplies more than 6 million cubic feet per day or 2.1 billion cubic
feet per year of crude helium. The crude helium that is produced from this process
is either sold or retained in storage, depending upon demand. As part of the oper-
ation, pipeline-quality residual natural gas is also made available for sale. In addi-
tion to the proceeds from the helium sales, BLM uses proceeds from the natural gas
sales to fund the Cliffside helium operations and the remaining revenues are re-
turned to the U.S. Treasury.

According to BLM officials, the enrichment unit has allowed BLM to better man-
age the drawdown and purity of the helium in storage because it is able to control
the wells and the helium content of the feed. Without the enrichment unit, BLM
would have to produce from high helium wells first to meet purity requirements and
that would have a detrimental effect on the purity of later production, according to
these officials.

The Helium Program’s Direction after 2015 Is Uncertain

Changes in helium prices, production, and demand have generated concerns about
the future availability of helium for the federal government and other critical pur-
poses. The Helium Privatization Act of 1996 does not provide a specific direction for
the helium program past 2015—less than 5 years away. As a result of these factors,
there is uncertainty about the program’s direction after 2015. Specifically:

e How should the helium remaining in storage after 2015 be used? The Helium
Privatization Act of 1996 required BLM to offer for sale substantially all of the
helium in storage by January 1, 2015. While the required amounts have been
offered for sale, only 68 percent of the amounts offered for sale have actually
been sold (see table 2). If the past sales trends continue, BLM will still have
significantly more crude helium in storage than the 600 million cubic feet target
established in the 1996 act. In addition, the demand for helium has changed
over time, with foreign demand outpacing domestic demand. According to the
recent report by the National Academies’ National Research Council, the United
States could become a net importer of helium within the next 10 to 15 years,
and the principal new sources of helium will be in the Middle East and Russia.
Given these circumstances, the National Academies’ report recommended that
the Congress may want to reevaluate how the domestic crude helium reserve
is used or conserved. It is uncertain at this point how the helium in storage
after 2015 will be used.

Table 2: Actual and Projected Crude Helium Sales, 2003 through 2015

Amounts in millions of cubic feet

Amount

Fiscal offered Amount Amount Percentage
year for sale sold notsold sold

Actual sales through March 2010
2003 1,640 1,640 0 100
2004 2,100 675 1,425 32
2005 2,100 1,390 710 66
2006 2,100 1,565 535 75
2007 2,100 2,030 70 97
2008 2,100 1,638 462 78
2009 2,100 925 1,175 44
2010 (1st half of fiscal year) 1,050 525 525 50
i:btotal 15,290 10,388 4,902 68

Projected sales

2010 (2nd half of fiscal year) 1,050 480 570 46
2011 2,100 1,600 500 76
2012 2,100 1,430 670 68
2013 2,100 1,230 870 59
2014 2,100 1,230 870 59
2015 (1st quarter of fiscal year) 460 271 189 59

Total 25,200 16,629 8,571 66
Source: BLM.
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e How will the helium program be funded after 2015? Regardless of whether BLM
is directed to continue selling off the crude helium in storage after 2015 or con-
serve it, there will almost certainly continue to be some form of a helium pro-
gram after 2015. However, if the helium debt is paid off in 2015 as currently
projected and the revolving helium fund is terminated, it is not clear how the
operations of the helium program will be paid for. Currently the helium pro-
gram does not receive any appropriated funds for its operations. The revenues
generated by the program go into the Helium Fund and the program has access
to those funds to pay for its day-to-day operations. It is uncertain at this point
how the helium program’s operations will be funded after 2015.

o At what price should BLM sell its crude helium? Since the Helium Privatization
Act of 1996 was passed, BLM has set the price for federal crude helium at the
minimum price required by the act. However, because federal crude helium re-
serves provide a major supply of crude helium, we expect BLM’s prices will con-
tinue to affect private industry market prices for crude and refined helium. In
addition, in recent years, the helium market has been influenced by other mar-
ket forces as well as supply disruptions that have resulted in price increases.
For example, in 2006, failure of a major crude helium enrichment unit process
vessel led to unscheduled outages and eventually to a major plant shutdown.
When BLM first set its price after the 1996 act, its price was estimated to be
significantly higher than the market price, but now the reverse is true—BLM’s
price is estimated to be at or below the market price. On one hand, BLM could
consider raising its price to ensure that the federal government is getting a fair
market return on the sales of its assets. On the other hand, raising the price
could potentially further erode sales. Furthermore, the 1996 act, like the
Helium Act Amendments of 1960 before it, tied the price to the program’s oper-
ating expenses and debt. If the debt is paid off in 2015 as projected, the debt
will no longer be a factor in setting helium prices. BLM officials told us that
the 1996 act sets a minimum selling price and that the Secretary of the Interior
has the discretion to set a higher price. BLM is planning to reevaluate its sell-
ing price, according to agency officials. As a result, it is uncertain how BLM will
price its crude helium in the future.

In conclusion, Mr. Chairman, there have been a number of changes in the market
for helium since the Congress passed the Helium Privatization Act of 1996. As the
end point for the actions that were required to be taken under the act come upon
us in the next 5 years, the Congress may need to address some unresolved issues
such as how to use the remaining helium in storage, how the helium program will
operate once the Helium Fund expires in 2015, and how to set the price for the
helium owned by the federal government.

Mr. Chairman, this concludes my prepared statement. I would be pleased to an-
swer any questions that you or other Members of the Subcommittee may have at
this time.
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Key Developments Since the Early 1990s and Future
Considerations

What GAO Found

In 1991 and 1992, GAO reported on various aspects of the federal helium program
including the helium debt, pricing, purity, and alternatives for meeting federal helium
needs, and made recommendations to the Congress. For example, in 1992 GAO
recommended that the Congress cancel the helium program’s debt. As of September
1991, the debt had grown to about $1.3 billion, over $1 billion of which was interest
that had accrued on the original debt principal of about $290 million, The debt was
also a factor in setting the price of federal helium because the Helium Act
Amendments of 1960 stipulated that the price of federal helium cover all program
costs, including interest on the debt. In addition, in 1991, GAO recommended that
Interior take action to preserve the purity of the helium in storage. GAO found that
the unrestricted extraction of helium from the reserve was causing the purity of the
crude helium to degrade faster than would otherwise occur, which in turn had
increased the program’s operating costs. In 1992, GAO also recommended that the
Congress reassess the conservation objectives of the helium program and consider
other alternatives to meet federal helium needs.

Since GAQ’s reports in the early 1990s, two key developments—the Helium
Privatization Act of 1996 and the construction of the Cliffside Helium Enrichment
Unit in 2003—have caused considerable changes to the helium program and
addressed or altered GAQ’s prior concems. Specifically, the 1996 act froze the
program’s debt and as a result over half the debt has been paid off and the remainder
should be paid off by 2015. The 1996 act also required a specific method for pricing
helium. This along with other changes in the supply and demand for helium, has
resulted in BLM’s price to be at or below the market price. Lastly, in resetting the
program’s objectives, the act directed Interior to stop refining helium and it
established a modified in-kind approach for meeting federal helium needs. Agencies
must purchase helium from refiners who then purchase an equivalent amount of
crude helium from BLM. The Cliffside Helium Enrichment Unit has addressed
concerns about helium purity by enriching the crude helium through extracting
excess natural gas.

Changes in the helium market have generated concerns about the future availability
of helium for federal and other needs. The 1996 act did not provide a specific
direction for the federal helium program past 2015. Some of the uncertainties facing
the program include:
How should the helium owned by the federal government be used? BLM’s effort
to sell off the helium in storage is going slowly and will not be completed by
2015; and some believe that the United States could become a net importer of
helium within the next 10 to 15 years.

L How will the helium program be funded after 2015? If the helium program’s
debt is paid off by 2015, the revolving Helium Fund that is used to pay for the
program’s day-to-day operations will be terminated.

" At what price should BLM sell its helium? In the past, the debt has been a factor
in the price and the price has been above the market price. After 2015 the debt
will be paid off and the current price is at or below market.
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Mr. Costa. Thank you very much. The five points that you ref-
erenced in your summary are areas I want to revisit when we have
that time. But we have two more witnesses.

Dr. Robert Richardson, Professor and Vice Provost for Research,
Emeritus and Senior Science Advisor for the President and Provost
of Cornell University. And, as I noted in the opening, he was, in
1996, awarded a Nobel Prize in Physics, and we are very honored
that he is here.

In addition, for members of the Subcommittee—using helium in
his work, you are correct. Obviously, there is a tie here.

But for members of the Subcommittee, Dr. Charles Groat, who
is also a professor and Chair in Energy and Mineral Resources for
the Department of Geological Sciences at the University of Texas
at Austin, and was the former Director of the U.S. Geological Sur-
vey from 1998 to 2005. The two professors have submitted their
written testimony in tandem. So while they will each be making a
presentation for five minutes, the written testimony, for your infor-
mation, is one that they have done together. It has a wonderful
title: “Up In The Air: The BLM’s Disappearing Helium Program.”
No puns intended, I suspect.
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Dr. Robert Richardson, we are very anxious to hear your testi-
mony. Please begin.

STATEMENT OF ROBERT C. RICHARDSON, Ph.D., VICE PRO-
VOST FOR RESEARCH, EMERITUS AND SENIOR SCIENCE AD-
VISOR TO THE PRESIDENT AND PROVOST, CORNELL UNI-
VERSITY

Dr. RICHARDSON. I have made a career of low-temperature
research using liquid helium for 50 years. The Chairman of the
Subcommittee gave an admirable summary of the uses of helium.

Mr. CosTA. Thank you very much, Doctor.

Dr. RICHARDSON. And I will confine my remarks to substitution,
conservation, and recovery of helium because helium is far too pre-
cious for frivolous use.

Mr. CosTA. Thank you.

Dr. RICHARDSON. For some applications, other gases can replace
helium. The main reason helium is widely used in some applica-
tions is that it is far too cheap. Other applications rely on helium’s
unique properties, and there are no alternative uses.

In the first category where the substitutions might exist, these
include lifting. For uses requiring lifting, you can easily substitute
hydrogen, if there are safety concerns. For instance, in India,
hydrogen is substituted for helium for party balloons. And the
quantity of hydrogen in the party balloons, it is not particularly
dangerous, and it makes it more exciting for the kids.

[Laughter.]

Dr. RICHARDSON. Welding. The chemical inertness is the key for
the welding. And argon can be substituted for helium, and the
helium gas is slightly more expensive than argon, but not enough
more expensive.

Helium, Europe mostly uses argon, but the United States uses
helium. And then semi-conductor and optics manufacturing, and
most of Asia uses our helium to manufacture fiber optics. Argon or
hydrogen will be substituted.

The essential product is super-conducting magnets and the basic
research. I will conclude.

[The joint prepared statement of Dr. Richardson and Dr. Groat
follows:]

Statement of Charles G. “Chip” Groat, Ph.D. and Robert Richardson, Ph.D.,
Co-Chairs, Committee on Understanding the Impact of Selling the Helium
Reserve, National Research Council of the National Academies

Good morning, Mr. Chairman and members of the Committee. My name is
Charles Groat. I am Director of the Energy and Earth Resources Graduate Program
and Professor in the Jackson School of Geosciences and a Professor in the LBJ
School of Public Affairs at the University of Texas at Austin. My name is Robert
Richardson. I am the F.R. Newman Professor of Physics at Cornell University. We
are co-chairs of the National Research Council’'s Committee on Understanding the
Impact of Selling the Helium Reserve. !

The study we will be discussing was commissioned by the Department of the Inte-
rior’'s Bureau of Land Management (BLM) and the principal task of our committee
was to determine whether the sell-off of the nation’s helium reserve as prescribed
by law has had an adverse effect on the United States’ scientific, technical, bio-

I'The National Research Council is the operating arm of the National Academy of Sciences,
the National Academy of Engineering, and the Institute of Medicine of the National Academies,
chartered by Congress in 1863 to advise the government on matters of science and technology.
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medical, and national security users of helium. Our committee concluded that the
sell-off has had and will continue to have adverse effects and we developed a series
of recommendations to address several outstanding issues with respect to the re-
serve.

To provide context for those recommendations, we will first give a brief overview
of our critical helium needs, with a focus on the plight of the small research user
community, and also discuss those uses where substitutes or conservation and recy-
cling are possible. We will follow this with a discussion on helium supply issues,
the federal helium reserve itself and the sale of federally owned helium. Our testi-
mony will conclude with a discussion of our major recommendations regarding the
reserve and its management in the future.

Uses of Helium

Ready access to affordable helium is critical to many sectors in academe, industry
and government and the range of those uses is quite impressive, enabling research
at the coldest of temperatures, weather monitoring, surveillance in areas of combat,
and optical fiber production, among many other applications.

The diversity in uses for helium arises from its unique physical and chemical
characteristics—specifically, its stable electronic configuration and low atomic mass.
Among those unique characteristics are the temperatures at which helium under-
goes phase transitions (liquefies and freezes). Helium has the lowest melting and
boiling points of any element: It liquefies at 4.2 Kelvin and 1 atmosphere and solidi-
fies only at extremely high pressures (25 atmospheres) and low temperatures (0.95
Kelvin). These characteristics have led to many cryogenic applications for helium;
the largest single category of applications by percentage of helium consumed. These
range from the efforts of individuals engaged in small-scale cryogenic research to
large groups using high-energy accelerators and high-field magnets. All rely upon
helium to conduct their research and because the federal government supports
many of these researchers, it has a direct stake in their continued success. Cryo-
genic users also include segments of the medical profession, not only for biological
research in devices such as superconducting quantum interference devices
(SQUIDS), but also for diagnosis with tools such as magnetic resonance imaging
(MRI) devices.

Helium’s ability to remain liquid at extremely low temperatures also gives rise
to its usage for purging and pressurizing systems and as such, helium is a critical
component in our nation’s space exploration and defense efforts. The National Aero-
nautics and Space Administration (NASA) and the Department of Defense (DOD)
use significant amounts of helium, as it is the only gas that can be used to purge
and pressurize the tanks and propulsion systems for rockets fueled by liquid hydro-
gen and oxygen.

Other uses rely on helium’s lifting capabilities. As the second lightest element,
gaseous helium is much lighter than air, causing it to be quite buoyant. When com-
bined with helium’s chemical inertness—especially when compared with the highly
flammable alternative, hydrogen—its buoyancy makes helium an ideal lifting gas.
NASA and the Department of Energy (DOE) use helium to support weather-related
missions and various research and development programs funded by these agencies,
both at government facilities and at universities. DOD also must have ready access
to helium to operate the balloon- and dirigible-based surveillance systems needed
for national security.

Other applications draw on other characteristics of helium—its relatively high
thermal conductivity, low viscosity, and high ionization potential—either alone or in
combination. These applications include welding, providing controlled atmospheres
for manufacturing operations, and detecting leaks in equipment providing vacuum
environments to science and industry. Table 1 summarizes the principal applica-
tions of helium and the share of use in the United States.

Small-Scale Researchers. Among the events that triggered this study were
soaring prices and limited supplies that characterized the refined helium market in
the fall of both 2006 and 2007. The committee, composed of individuals from a wide
range of professions—economists, business people, and scientists—noted that small-
scale scientists were particularly hard hit by price shocks and interruptions in the
supply of refined helium during that time. An informal poll conducted by committee
members of approximately 40 research programs at universities and national lab-
oratories that use helium indicated that shortages of liquid helium interrupted the
helium supply for almost half of these programs, with some interruptions lasting for
weeks at a time during the late summer and fall of both 2006 and 2007. For many
of those scientists, losing access to helium, even temporarily, can have long-term
negative repercussions for their research.
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In general, the federal grant programs that support these researchers simply are
not designed to cope with significant pricing shifts and other market volatilities ex-
perienced here. Grants typically are for a two to three year period and for a set
amount that does not adjust if a principal expense of research such as helium sig-
nificantly increases. Further, the relatively short duration of such grants, with no
guaranty of renewal, effectively precludes these research programs from entering
into long-term contracts that might at least partially reduce the risk of significant
prices increases and shortages.

Domestic vs. foreign consumption. The balance between domestic and foreign
consumption of helium has shifted significantly in the past 15 years. Until the mid-
1990s, substantially all helium production took place in the United States. This fac-
tor, combined with high shipping costs and limited availabilities, meant that until
recently, the amount of helium consumed abroad was fairly small. In 1990, for ex-
ample, 70 percent of worldwide helium consumption was in the United States.

Since 2000, the demand for helium in the United States has remained fairly con-
stant but has grown significantly elsewhere, reducing the U.S. share of total con-
sumption. See Figure 1. Foreign growth has been assisted by the opening of several
helium-producing facilities outside the United States that will be discussed later in
this testimony, as well as by improved capabilities in the short-term storage and
handling of refined helium. This period also saw a significant increase in industrial
applications, principally in semiconductor and optical fiber fabrication facilities out-
side the United States, and the shifting of industrial facilities that use helium from
the United States to foreign countries. By 2007, United States helium consumption
had dropped to below 50 percent of worldwide demand. Despite a slight downturn
in overall demand for helium associated with the global recession in 2008-2009, the
committee believes, based on recent trends, that foreign demand should continue to
increase relative to demand in the United States, such that U.S. relative consump-
tion is expected to drop even further by 2012, to slightly more than 40 percent.

Substitution, Conservation, Recovery. For some applications, other gases can
replace helium, but other applications rely critically on helium’s unique properties
and there are no alternatives. Applications in the first category, where substitutes
for helium might exist, include these:

e Lifting. For these uses, where low density is the only requirement, hydrogen is

sometimes substituted if safety concerns can be met.

e Welding. Here, chemical inertness is the key property. For processes such as
gas tungsten arc welding—a critical process applicable to reactive metals such
as stainless steel, titanium, aluminum, and others in high-value, high-reliability
applications—Europe mostly uses argon, while the United States uses helium.

e Semiconductor and fiber optics manufacturing. In these applications, high ther-
mal conductivity is the important property. Often, hydrogen may be substituted.

In the above applications, economics, market conditions, availability, safety, and
legislation can influence the choice among helium and other gases.

In contrast, other applications require the unique properties of helium, typically
relying on the extremely low boiling point of liquid helium to achieve a desired re-
sult. These applications include the following:

o Purging/Pressurizing. Entities such as NASA and DOD must purge and then
pressurize liquid hydrogen (LH2) and liquid oxygen (LOx) rocket propulsion sys-
tems and fuel tanks that may be at liquid air temperatures or colder. Although
gaseous hydrogen might have the right physical properties for use in LOx sys-
tems, its reactivity with oxygen precludes its use. Nitrogen is not desirable be-
cause nitrogen might contaminate the LOx. In LH2 environments, all gases
other than helium and hydrogen would freeze, clogging fuel lines and systems
and rendering the rocket engines nonfunctional.

e Superconductivity. All applications that employ superconducting magnets, in-
cluding medical magnetic resonance imaging (MRI) machines, high energy ac-
celerators and many high field magnets used in research, rely on the continued
availability of helium. Current materials and technologies dictate that only
helium can act as the crucial refrigerant to cool these materials below super-
conducting thresholds.

e Basic research. Here, no other substance can be used as a refrigerant to achieve
temperatures from 4.2 K above absolute zero down to millikelvins.

Supply of Helium

Sources. Helium is the second-most-abundant element in the universe, but its
diffusive properties mean that atmospheric helium leaks into space, rendering it rel-
atively scarce on Earth. At only 5.2 parts per million (ppm) in air, it is not economi-
cally feasible to extract helium from the atmosphere using current technology. Rath-
er, the principal source of helium is natural gas fields. Helium nuclei (or alpha par-
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ticles) are produced in the radioactive decay of heavy elements such as uranium and
thorium, located in Earth’s crust. While most of these helium atoms find their way
to the surface and escape, a small fraction are trapped by the same impermeable
rock strata that trap natural gas. Such natural gas usually consists primarily of
methane and secondarily of ethane, propane, butane, and other hydrocarbons and
various other contaminants, including H2S, CO,, and He.

There are three different situations in which helium contained in natural gas may
be economically recovered:

e Helium may be extracted as a secondary product during the primary process
of producing methane and natural gas liquids (NGLs) such as propane, ethane,
butane, and benzene.

e For natural gas fields that have sufficient concentrations of helium and other
non-fuel gases such as sulfur and CO, to economically justify their extraction,
the gas in those fields may be directly processed for the non-fuel constituents.

e Helium may be extracted during the production of liquefied natural gas (LNG),
which consists primarily of liquefied methane.

For the first two recovery processes, current technology requires threshold con-
centrations of 0.3 percent helium before separation of the helium is commercially
feasible. For the third process, the helium is extracted from the tail gases, the gases
that remain after the methane has been liquefied. The helium concentration in
those tail gases is much higher than in the original gas, allowing the economical
extraction of helium even through the original natural gas might contain as little
as 0.04 percent helium.

Figure 2 shows the principal domestic sources of helium. Historically, most helium
in the United States has been recovered using the first method described above, as
a byproduct of producing methane and natural gas liquids. Almost all of that helium
has been produced in the mid-continental region around the Hugoton Field. As is
described in later testimony, this is where the federal helium reserve system is lo-
cated. The Hugoton Field is mature and the production of methane, NGL and sec-
ondary products such as helium from that field is expected to significantly decline
over the next several years. In the last few decades, helium has been produced in
Wyoming using the second method described above, where the natural gas is di-
rectly processed for its helium and other non-fuel content. Potential helium reserves
have also been explored in the Four Corners area.

Outside of the United States, only small reserves of the first two sources of
helium have been exploited and for many years, the rest of the world has relied
upon the United States as their principal source of helium. Recently, the develop-
ment of large LNG facilities has opened up new, potential sources of helium. The
principal countries in which those facilities are being developed are Algeria, Qatar,
and Russia, with smaller facilities coming online in Australia. These areas are ex-
pected to become increasingly more important sources of helium as the Hugoton and
adjoining fields mature. See Figure 3.

Supply Chain. After being refined, helium is transported to end users through
a fairly complicated supply chain. In the United States, the helium typically is lig-
uefied and delivered by refiners either to their transfill stations situated throughout
the United States or to distributors of industrial gases. This transportation is han-
dled using expensive domestic tanker trucks or bulk-liquid shipping containers
standardized according to the International Organization for Standardization (ISO),
each of which holds approximately 1.0 to 1.4 million cubic feet (MMcf) of helium.
While some of the largest helium users contract dir