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ENERGY ACCOUNTABILITY AND REFORM
LEGISLATION

TUESDAY, JUNE 9, 2015

U.S. SENATE,
COMMITTEE ON ENERGY AND NATURAL RESOURCES,
Washington, DC.

The Committee met, pursuant to notice, at 9:37 a.m. in Room
SD-366, Dirksen Senate Office Building, Hon. Lisa Murkowski,
Chairman of the Committee, presiding.

OPENING STATEMENT OF HON. LISA MURKOWSKI,
U.S. SENATOR FROM ALASKA

The CHAIRMAN. Good morning. I call to order the Energy Com-
mittee hearing this morning. Welcome to you all. We are here
today to consider our fourth and final legislative hearing related to
the broad energy bill that we have been assembling.

When we first started this process some weeks ago we were not
sure exactly how these hearings were going to go, but I am very
pleased with the strong participation from our members, the gen-
erally collegial spirit that has marked our discussions and really
the number of bills that we have been able to consider throughout
this process.

Counting the 42 different bills we are reviewing today, the Com-
mittee will have reviewed a total of 114 bills over the past several
weeks. That is a significant accomplishment, and the work that
went into it, I think, will provide us with a better understanding
of the many ideas for our nation’s energy policy as we sit down to
craft our larger bill.

Our focus today is on a crucial area that does not always receive
the attention that it deserves, and that is accountability and re-
form of our energy laws and programs.

This is an authorizing committee, and we are responsible for con-
ducting oversight of the Federal agencies within our jurisdiction.
Since the last major energy bill was passed back in 2007, we have
conducted numerous oversight hearings. Many of us have also dis-
charged oversight responsibilities through initiatives within our
own offices. In addition, a number of studies and reports on agency
activities have been released from both the Federal Government
and third party entities.

Many of the bills included in this hearing reflect members’ hard
work on oversight as well as our desire to ensure that Federal
agencies are operating effectively, efficiently and with the highest
degree of accountability. We will also be taking stock of our own
actions here at the Committee in the coming weeks. In particular,
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we will be evaluating the accumulation of authorizations, pro-
grams, studies, reports and other contributions to the U.S. code we
have made over the course of the years. In many cases what made
policy sense years ago has perhaps become outdated, been rendered
duplicative or is serving to bury Federal agencies in requirements
they cannot reasonably be expected to meet. Before all is said and
done I intend to make sure that we fix those issues, and we will
continue working closely with the agencies to be sure that we have
done a good job.

I think as far as all of the issues that we have taken up, the var-
ious policy aspects of this larger, broader energy bill, an area that,
I believe, deserves very, very close attention is what we already
have on the books, and is it doing that which we intended it to.
So this opportunity for scrutiny and oversight is critically impor-
tant.

With a total of 42 bills, today’s hearing covers a wide range of
topics. We are looking at things like addressing energy exports,
permitting, our national labs, electric grid reliability, manufac-
turing and loan programs, just to mention a few of them.

One topic of particular importance is the ability of the United
States to export its oil. As the members of this Committee know,
our nation is now the top oil producer in the world. Included in to-
day’s hearing is a bipartisan bill that I have introduced to lift our
outdated oil exports ban. Lifting the ban will bring an array of ben-
efits to our nation, more jobs, more revenues, more production,
more security and more diplomatic leverage on the international
stage. You do not necessarily have to take my word for it, you can
also look at the growing list of experts and studies that agree with
this analysis.

In support of this bill today, I am releasing a report that has
been prepared by the Committee staff that is entitled, “Rendering
Vital Assistance: Allowing Oil Shipments to U.S. Allies.”

[The information referred follows:]
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Rendering Vital Assistance:
Allowing Oil Shipments to U.S. Allies

Prepared by Majority Staff for Chairman Lisa Murkowski
U.S. Senate Committee on Energy & Natural Resources
June 9, 2015

Summary

During the 1970s, the United States enacted a series of laws that, taken together as a
practical matter, ban the export of domestic crude oil. The Unites States is the only
advanced nation that maintains such a general prohibition.? Efforts are currently underway
to repeal those laws, such as S. 1312, The Energy Supply and Distribution Act of 2015.2 The
President also retains the authority to approve oil exports immediately, without any
further action from Congress.® American allies could formally request an exemption from
the general prohibition and President Obama is fully empowered to grant such a request
under existing laws.

Legislative Framework

The centerpiece of the oil export regime is the Energy Policy and Conservation Act (EPCA)
of 1975. Section 103 of the Act provides the President authority to restrict exports of oil by
rule. It also provides explicitly for exemptions and grants the President broad discretion to
apply them. For example, in providing for exemptions, it also states:

“Exemptions from any rule prohibiting crude oil. .. exports... may be based on the
purpose for export, class of seller or purchaser, country of destination, or any other
reasonable classification or basis as the President determines to be appropriate and
consistent with the national interest and the purposes of this chapter.”*

It is noteworthy that even EPCA, enacted at a time of severe oil shortages, from the outset
clearly provided the President with very broad discretion to exempt oil exports from the
general restrictions it empowered him to impose and contemplated that he would use it.
The implementing regulations also show the scope of the President’s authority to allow oil
exports. Other export-restrictive laws also allow oil exports - subject to a presidential
finding - including the Mineral Leasing Act, the Outer Continental Shelf Lands Act, and the
Naval Petroleum Production Reserves Act.5

* See A Ban for One: The Outdated Prohibition on U.S. Oil Exports in Global Context (June 26, 2014):
hitp://1 usa gov/1iNfofu.

*The bill's status is available here: https://www.congress.gov/bill/114th-congress/senate-bill/1312.

® See Post is Precedent: Executive Power to Authorize Crude Oil Exports (March 3, 2014); httpy//1.usa.cov/Wi3InE.
442 U.S.C. 6212(b){2).

® For general background, see Phillip Brown, et al, U.S. Crude Oil Export Policy: Background and Considerations
{R43442), published by the Congressional Research Service on December 31, 2014, See also David Gordon,
Elizabeth Rosenberg, and Ellie Maruyama, “Crude Oil Export & U.S. National Security,” (May 14, 2015):
hitp://www cnas.org/sites/default/files/publications-pdf/CNAS%20Crude%20Exports 052015 pdf.



Regulatory Framework

0Oil exports are regulated by the Bureau of Industry and Security (BIS) at the Department of
Commerce, The rules governing these exports are enshrined in the Short Supply Controls,
Part 754 of the Export Administration Regulations. Originally conceived during an era of
scarcity and Cold War tension, the list of items still in “short supply” now includes only
western red cedar (a type of tree), horses for export by sea (intended for slaughter), and
crude oil (but not petroleum products).

The BIS regulations provide detail about an array of exceptions to the general prohibition
on crude oil exports. Crude oil may be exported from Alaska and California under certain
conditions, for example, and crude oil may also be exported to Canada for consumption in
Canada. Exports are authorized for testing purposes and from the Strategic Petroleum
Reserve in certain cases. The BIS may also approve swaps or exchanges.

Most significantly, the regulations state:

“BIS will review other applications to export crude oil on a case-by-case basis and...
generally will approve such applications if BIS determines that the proposed export
is consistent with the national interest and the purposes of the Energy Policy and
Conservation Act (EPCA).”

This “case-by-case” authority is the regulatory expression of the legislative framework
discussed above. Under existing regulations, any company may submit an application to
export crude oil from the United States and the Department of Commerce retains the
explicit authority to approve or deny such an application. The only question is whether the
administration determines that exports are in the national interest.

National Exemptions

The existing legal structure allows for exemptions for virtually any reason. The
administration could determine that all exports of condensate or light crude oil are in the
national interest or that a mismatch between high production levels of light crude oil and
low capacity levels at refineries capable of processing that type of oil warrants a new class
of exception to the general prohibition.® The administration could authorize all exports
from unconventional shale plays or from certain regions that lacked access to
infrastructure. Perhaps most easily, however, the administration could exempt certain
countries of destination from the export ban.

President Reagan authorized all crude oil exports to Canada for consumption Canada in
1985, establishing an exemption for that country. (See Appendix A.) This decision has

® See License to Trade: The Commerce Department’s Authority to Allow Condensate Exports {(April 2, 2014):
hitp://1.usa.gov/1HwWAIWK. See also Terms of Trade: Condensate as an Exportable Commodity {july 9, 2014):
http://1.usa.gov/VYUIQE.




6

proved to be far-sighted. In 2005, the United States exported only 30,000 barrels per day of
crude oil to Canada. In February of 2015, that number stood at 409,000 barrels per day.
This national interest determination followed the conclusion of a cross-border swap
program initiated in 1976 by President Ford and continued by President Carter.”

500 -+

thousand barrels per day
N
5

0
Feb 2005 Feb 2010 Feb 2015

Figure 1. U.S. Crude Oil Exports to Canada (Source: EIA}

In March 2015, a bipartisan group of twenty-one senators led by Senators Murkowski (R-
AK]) and Heidi Heitkamp (D-ND) sent a letter to the Department of Commerce encouraging
the administration to grant an exemption for Mexico on the same basis as the one granted
for Canada in 1985. {See Appendix B.) This letter was followed by a bipartisan companion
letter sent from the House of Representatives in April 2015.

The United States is also permitted to export crude oil to Israel in the event of a national
emergency. This agreement was first signed in 1975 by the Ford administration and
formalized in 1979 by the Carter administration. It was subsequently reauthorized by the
Clinton administration in 1994 and by the Bush administration in 2004. It expired in
November 2014, but the Obama administration renewed the agreement following a
bipartisan letter led by Senators Lisa Murkowski and Mark Warner (D-VA) sent in April
2015, encouraging the Department of State to expedite its renewal. {See Appendix C.)

Nothing at all prevents another government from requesting an exemption from the
general prohibition on U.S. oil exports. There is no standard protocol for submitting such a
request. It could be transmitted by a letter or during a meeting at the ministerial or
ambassadorial level, for example. Further, companies could also submit a detailed proposal
for transactions directly to the Department of Commerce.

Any nation could make a request. To demonstrate the breadth of the opportunity, consider
a series of examples:

7 See Crude Pro Quo: The Use of Oil Exchanges to Increase Efficiency (May 22, 2014): hitp://1.usa.gov/InUEALK.




Poland

In 2012, Poland produced approximately 20,000 barrels per day of crude oil and imported
another 500,000 barrels per day.® This equation renders it virtually entirely dependent on
oil imports, 96 percent of which come from Russia. There are four operational refineries in
the country. Despite its import dependence, Poland exports small amounts of crude oil and
significant volumes of refined products, occasionally even to the United States.

Ties between Poland and the U.S. date back to the American Revolution, when figures such
as Tadeusz Kosciuszko and Casimir Pulaski fought alongside the colonists. More recently,
Poland deployed troops to both Iraq and Afghanistan as a vital coalition partner.
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Figure 2. Poland’s Oil Infrastructure (IEA)

® International Energy Agency, Energy Supply Security: The Emergency Response of IEA Countries (2014):
https://www.iea.org/media/freepublications/security/EnergySupplySecurity2014 Poland.pdf.




Belgium

In 2012, Belgium produced no crude oil. It imported over 300,000 barrels per day, with 37
percent of that total coming from Russia and another 23 percent from Saudi Arabia.®
Despite this complete dependence on imported crude oil, Belgium maintains a significant
presence in the downstream sector, boasting four refineries and the major port of Antwerp.
The United States is among its customers, importing some 60,000 barrels per day of mostly
unfinished oils in 2014. The North Atlantic Treaty Organization (NATO) is headquartered
in Brussels. Belgium has also deployed troops to Afghanistan as part of the coalition.
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Figure 3. Belgium’s Oil Infrastructure (1EA}

°IEA, Energy Supply Security:
hitps://www.iea.org/media/freepublications/security/EnergySupplySecurity2014 Belgium.pdf.




The Netherlands

In 2012, the Netherlands produced approximately 52,000 barrels per day of crude oil, but
consumed over 1 million barrels per day.10 It is approximately 95 percent dependent on
imported crude oil. About 31 percent of these barrels come from Russia. The country is a
major hub in the broader European energy system. The International Energy Agency
describes the Netherlands as “a key link in European oil supply flows, with the total
volumes of oil transiting over four times larger than Dutch oil demand.” The country’s five
refineries export petroleum products, including some 84,000 barrels per day to the United
States. The two nations have maintained diplomatic relations since 1782, Dutch and
American military forces have served together in numerous engagements across the globe.
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Figure 4. The Netherlands’ Oil Infrastructure (IEA)

A, Energy Supply Security:
https://www.iea.org/media/freepublications/security/EnergySupplySecurity2014 TheNetherfands.pdf.
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India

In 2012, India produced just over 800,000 barrels per day of crude oil but imported more
than three times that amount.1! The country is approximately 76 percent dependent on
crude oil imports, the vast majority (69 percent) from the Middle East - including 279,000
barrels per day from Iran in 2014, according to the International Energy Agency. There
were 22 refineries in India in 2012 with approximately 4.4 million barrels per day in
refining capacity. In 2014, the U.S. imported over 90,000 barrels per day of refined
products — mostly motor gasoline blending components - from India. The two nations are
strategic partners with growing bilateral economic and security ties.
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igure 5. India’s Oil Infrastructure (IEA)

EA, Energy Supply Security:
https://www.iea.org/media/freepublications/security/EnergySupplySecurity2014 India, pdf.
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Japan

In 2012, Japan produced approximately 17,000 barrels per day of crude oil but imported
approximately 4.7 million barrels per day.12 The island nation is 99.7 percent dependent on
oil imports. It receives approximately 33 percent of its crude oil from Saudi Arabia, 23
percent from the United Arab Emirates, 8 percent from Kuwait, 6 percent from Qatar, and 5
percent from Russia. Nonetheless, it is home to one of the largest downstream centers in
the world with 27 refineries and nearly 5 million barrels per day in capacity. Japan has
historically imported liquefied natural gas, as well as crude oil, from Alaska, and even
exports approximately 14,000 barrels per day of refined products to the United States. The
two nations signed a bilateral defense treaty in 1951 and have cooperated in security
operations ever since.

O storage orea
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Figure 6. Japan’s Oil Infrastructure {IEA)

2 EA, Energy Supply Security:
hitps://www.iea.org/media/freepublications/securitv/EnergySupplySecurity2014 Japan.pdf.
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South Korea

In 2012, South Korea produced approximately 21,300 barrels of crude oil but imported
more than ten times that amount.13 [t is 99.1 percent dependent on crude oil imports, the
vast majority of which originate from the Middle East: 33 percent from Saudi Arabia, 15
percent from Kuwait, 11 percent from Qatar, 10 percent from Iraq, and 9 percent from the
United Arab Emirates. It has five refineries with approximately 3 million barrels per day in
capacity and exports approximately 61,000 barrels per day in refined products to the
United States. The two nations signed a bilateral defense treaty in 1953.
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Figure 7. South Korea's Oil Infrastructure (1EA)

P iEA, Energy Supply Security:
https.//www.iea org/media/freepublications/security/EnergySupplySecurity2014 TheRepublicofKorea.pdf.
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Conclusion

While legislative efforts aimed at full repeal of crude oil export restrictions progress in
Congress, the administration retains broad authority to allow greater exports to U.S. allies
that request exemptions from those restrictions. This authority is enshrined in both law
and regulation and was explicitly delegated to the executive branch by Congress.
Substantial precedent exists for such exemptions to be granted, particularly to U.S. allies. A
national interest finding by the President could be implemented immediately by the
Department of Commerce and exports could set sail as soon as the commercial and
logistical arrangements were made.

Many U.S. allies and trading partners are interested in purchasing American oil to diversify
away from Russia, Iran, and other problematic sources. Allowing such shipments would
send a powerful signal of support and reliability at a time of heightened geopolitical
tensions in much of the world.** The mere option to purchase U.S. oil would enhance the
energy security of countries such as Poland, Belgium, the Netherlands, India, Japan, and
South Korea, even if physical shipments did not occur. The administration, in fact, makes
this same argument in its authorizations to export liquefied natural gas (LNG):

“An efficient, transparent international market for natural gas with diverse sources
of supply provides both economic and strategic benefits to the United States and our
allies. Indeed, increased production of domestic natural gas has significantly
reduced the need for the United States to import LNG. In global trade, LNG
shipments that would have been destined to U.S. markets have been redirected to
Europe and Asia, improving energy security for many of our key trading partners.
To the extent U.S. exports can diversify global LNG supplies, and increase the
volumes of LNG available globally, it will improve energy security for many U.S.
allies and trading partners.”*5

Exempting certain countries on a case-by-case basis, as the statutes and regulations
currently allow, would be a partial and helpful step toward the modernization of U.S.
energy policy. Nonetheless, full statutory repeal of U.S. oil export restrictions remains the
most effective way of allowing domestic producers to access global markets.
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http://www.fossil.energy.gov/programs/gasregulation/authorizations/2012 applications/ord3638.pdf, p. 191

*® Mare D. Schron, US Navy (March 14, 2009):
http://www.defense.gov/HomePagePhotos/LeadPhotoimage.aspxid=13529.
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Federal Register
Vol. 50, No, 117

Tuesday, June 18, 1085

Presidential Documents

Title 8-
The President

{FR Doc. 85-14782
Filed 6~17-85; 9:38 am]
Billing code 3195-01-M

Presidential Findings of June 14, 1985

United States-Canadian Crude Oil Transfers

On March 18, 1985, at the Quebec Summit, I joined Prime Minister Mulroney in
endorsing a Trade Declaration with the objective of liberalizing energy trade,
including crude oil, between the United States and Canada, Both Governments
recognized the substantial benefits that would ensue from broadened crude oil
transfers and exchanges between these two historic trading partners and
allies, These benefits would include the increased availability of reliable
energy sources, economic efficiencies, and material enhancements to the
energy security of both countries. Following this Declaration, Canada declared
that it would permit Canadian crude oil to be freely exported to the United
States effective June 1, 1985,

Before crude oil exports to Canada can be authorized, I must make certain
findings and determinations under statutes that restrict exports of ¢rude oil. I
have decided to make the v findings and determinations under the
following statutes: Section 103 of the Energy Policy and Conservation Act {42
U.8.C. 6212); section 28 of the Mineral Lands Leasing Act of 1920, as amended
by the Trans-Alaska Pipeline Authorization Act of 1973 (30 U.8.C. 185); and
section 28 of the Outer Continental Shelf Lands Act (43 U.S.C. 1354) (crude oil
transported over the Trans-Alaska Pipeline or derived from the Naval Petrole-
um Reserves is excluded).

I hereby find and determine that exports of crude oil under these statutes are
in the U.S national interest, and I further find and determine that such U.S.
crude oil exports to Canada—

» will not diminish the total quantity or quality of petroleum available to
the United States;
* will not increase reliance on imported oil;

« are in accord with provisions of the Export Administration Act of 1979;
and ’

» are consistent with the purposes of the Energy Policy and Conservation
Act. .

Therefore, such domestic crude oil may be exported to Canada for consump-
tion or use therein.

These findings and determinations shall be published in the Federal Register. I
direct the Secretary of Commerce to take all other necessary and proper
action to expeditiously implement this decision. -

R Rure

THE WHITE HOUSE,
June 14, 1985.
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Rules and Regulations

Federal Register
Vol. 50, No. 122

Tuesday, -june 25, 1985

This section of the FEDERAL REGISTER
contains requiatory documents having
general applicabilily and legal effect, most
of which are keyed to and codified in
the Code of Federal Regulations, which is
published under 50 tifles pursuant to 44
UscC, 1510,

The Code of Federal Regulations is sold
by the Superintendent of Documents.
Prices of new books are fisted in the
first FEDERAL REGISTER issue of each
week,

DEPARTMENT OF COMMERCE

Int tional Trade Adi

15 CFR Part 377
[Docket No. 50698-5098]

Exports of Crude Oil to Canada tor
Consumption or Use Therein

AGENCY: International Trade
Administration, Commerce.

ACTION: Final rule.

the Administrative Procedures Act are
inapplicable.

2. Thig rule contains a collection of
information requirement subject to the
Paperwork Reduction Act of 1980, 44
U.8.C. 3501 et seq. The collection of this
information has been approved by the
Office of Management and Budget (OMB
control number 0825-0001).

3. This rule is not subject to the

Reonl

requi ts of the ¥
Flexibility Act, 5 U.8.C. 801 et seg.
because a notice of proposed
rulemaking is not required te be
published. Accordingly, no initial or
final Regulatory Flexibility Analysis has
or will be prepared.

4. Since this rule pertains to a foreign
affairs function, it is not a rule within
the meaning of section 1{s} of Executive
Order 12291 {46 FR 13193, February 19,
1981}, “Federal Regulation.”

Therefore, this regulation is issued in
final form. Although there is no formal
comment period, public comments on
this regulation are welcomeon a
inuing basis.

SUMMARY: On June 14, 1885, President
Reagan determined that crude oil
exports to Canada are in the national
interest and made the necessary
findings under the Energy Policy and
Conservation Act, the Mineral Lands
Leasing Act, and the Outer Continental
Shelf Lands Act to permit exports to
Canada of crude oil subject to those
statutory restrictions {50 FR 25189, June
18, 1985). To implement this
determination, Part 377 of the Export
Administration Regulations is being
revised to permit crude oil exports to
Cunada for consumption or use therein,
provided that it was not transported via
the Trans-Alaska Pipeline and was not
produced from Naval Petroleum
Reserves.

EFFECTIVE DATE: June 25, 1985.

FOR FURTHER INFORMATION CONTACT:
Rodney A. Joseph, Acting Manager,
Short Supply Program, Room 38786,
Office of Industrial Resource
Administration, U.S. Department of
Commerce, Washington, DC 20230,
Telephone: 202/377-3984.

SUPPLEMENTARY INFORMATION:
Rulemaking Requirements

1. Since this rule pertains to a foreign ~

affairs function of the United States, the
proposed rulemaking procedures and the
delay in effective date required under

List of Subjects in 15 CGFR Part 377
Exports.

PART 377—SHORT SUPPLY
CONTROLS AND MONITORING

1. The authority citation for Part 377 is
revised to read as follows:

Authority: Secs. 203, 208, Pub. L. 95-223, as
amended {50 U.S.C. 1702, 1704); E.O. 12470 of
March 30, 1984 (49 FR 13089, April 3, 1984);
Presidential Notice of March 28, 1985 {50 FR
12513, March 29, 1985} Sec. 103, Pub. L. 94~
183, as amended, (42 U.S.C. 6212); Sec. 28,
Pub. L .93-153, {30 U.5.C. 185); Sec. 28, Pub. L.
95-372, {43 U.8.C, 1354}; E.O. 11912 of April 3,
1976 {41 FR 15825, as amended}; and
Presidential Findings (50 FR 25189, June 18,

2. Accordingly, the Export
Administration Regulations {15 CFR Part
368-399) are amended by adding
§ 377.6(d}(1){viii} as follows:

§377.6 Petroleum and petrofeum
products.

* . + .

e

1) r o+

{viii} Exports to Canada for
consumption or use therein. The Group
A dity was not p d from
the Naval Petroleum Reserves and was
not and will not be transported by
pipeline over rights-of-way granted
pursuant to Sec. 203 of the Trans-Alaska

Pipeline Authorization Act and is being
exported to Canada for consumption or
use therein,
N . N . .

Issued: June 20, 1985.
William T. Archey. N
Acting Assistant Secretary for Trade
Administratian.
{FR Dogc. 85-15284 Filed 6-24-85; 8:45 am]
BILLING CODE 3510-25-M

SECURITIES AND EXCHANGE
COMMISSION

17 CFR Parts 230, 239, 270, and 274

{Release Nos. 33-6588; 1C-~14575; File No.
§7-1007} |

Reg Forms for

Comg p at
Offer Varlable Annuity Contracts

Securities and Exch
Commission.

Acvion; Adoption of forms, rule
d and publication of

guidelines.

v: The C ission is adopting:
(1} Form N-3, a new registration form for
certain separate accounts registered
under the Investment Company Act of
1940 as management investment
companies, and certain other separate
accounts; {2) Form N4, a registration
form for certain separate accounts
registered under the Investment
Company Act of 1940 as unit investment
trusts, and certain other separate
accounts; and {3) related rule

is also
publishing staff guidelines for the
preparation of Forms N-3 and N-4. The
Commission is adopting the foregoing to
integ and codify discl

requirements for insurance company
separate accounts that offer variable
annuity contracts and to shorten and
simplify the prospectus provided to
investors, while making more extensive
information available for those who
request it. Separate accounts will be
permitted to use existing registration
forms during a transition period of
approximately one year.

oATE: The amended rules will be
effective July 25, 1985, The new forms
and guidelines will be available for
regi ion of t and for




17

APPENDIX B:
Letter to Secretary Pritzker on Mexico Oil Exports



18

Wnited Dtates Senate

WASHINGTON, DC 20810
February 18, 2015

The Honorable Penny Pritzker
Secretary

U.S. Department of Commerce
1401 Constitution Ave., NW
Washington, D.C. 20230

Dear Secretary Pritzker:

We are writing to express our support for increasing our nation’s energy ties with
Mexico. As you know, energy resources often overlie international boundaries, as we have
clearly seen in deepwater exploration in the Gulf of Mexico and the Eagle Ford shale along our
southern border. Natural gas is traded between our two nations through more than twenty
existing pipelines, and many others are under consideration. Additionally, increasing commercial
activity in petroleum products, natural gas liquids, and other types of energy is further expanding
the U.S.-Mexico energy relationship.

Recent news reports indicate that PEMEX has applied for a swap transaction that would
involve imports of heavy Mexican oil in exchange for exports of light U.S. oil. We encourage the
Department of Commerce to approve any such applications it has received or may receive from
adjacent foreign states, such as Mexico. The Energy Policy and Conservation Act and other
relevant statutes clearly authorize swaps and exchanges and, in our view, deserve bipartisan
support. Presidents Gerald Ford, Jimmy Carter, and Ronald Reagan all supported such a program
with Canada from 1976 to 1985, with the intention of relieving a supply and quality mismatch
comparable to the present North American situation. These potential transactions are in the
national interest and, if applied for, should be authorized without delay.

In fact, we believe it would be appropriate to further liberalize energy trading with
Mexico. President Reagan issued a national interest finding in 1985 stating that oil exporis to
Canada (for consumption in that country) were in accord with existing statutes and would not
threaten U.S, supply. This limited but clear authority to expand exports was given to the
executive branch through laws (such as the Energy Policy and Conservation Act of 1975) passed
by Congress and is particularly relevant as our nation’s energy mix evolves with the rise of
domestic production. As a result of the expressed interest from Mexico in obtaining U.S. crude
oil, we encourage the current administration to follow President Reagan’s example by issuing a
similar finding that United States oil exports to Mexico, for consumption in Mexico, are in the
national interest.

Sincerely,

i Zﬂdféfém (b

Lisa Murkowski
United States Senator United States Senator
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PAnited States Senate
WASHINGTON, DC 20510
March 12, 2015

The Honorable John Kerry
Secretary of State

United States Department of State
2201 C Street, NW

Washington, DC 20520

Dear Secretary Kerry:

The President’s National Security Advisor recently said that our nation’s relationship
with Israel should be “unquestionably strong, immutable, regardless of political seasons in either
country and regardless of which party is in control in either country.” We could not agree more.

The United States has long worked with Isracl on issues related to energy and the
environment. The Energy Independence and Sccurity Act of 2007, which provided for such
cooperation, passed the Senate in an overwhelming bipartisan vote. An American company is
helping explore and develop hydrocarbon resources in the Eastern Mediterranean. Most recently.
the United States-Israel Strategic Partnership Act of 2014 passed both chambers of Congress
unanimously and President Obama signed it into law last December.

We are writing to express our support for the renewal of a historic agreement that expired
on November 25, 2014, Under its terms, our nation guarantees the delivery of oil to Israel in the
event that Israel ever loses access to global markets, as may occur during a crisis, The first
iteration of this agreement was signed under President Ford in 1975. President Carter’s Secretary
of State formatized the agreement in 1979. It has been renewed under Presidents Clinton in 1994
and Bush in 2004. It has never been invoked. We appreciate that your Department is working
closely with the Government of Istael to assure its energy security. We urge you to expedite the
renewal of this important agreement as a meaningful gesture of support to our friend and ally at
this challenging time.

Sincerely,
C Lifa Murkowski Mark Warner
United States Senator United States Senator

James Risch
United States Senator

R/ Lasdo

John Barrasse
United States Senator
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I would recommend it to each of the Committee members here.
As with the other white papers that we have released, it is immi-
nently readable. It is factually stable and sound and really lays it
out in a very clean and forthright measure. The report further de-
velops an argument that I have been making that even while Con-
gress works to remove the export ban, the Administration already
has authority exclusively delegated to it, by Congress, to allow for
greater oil exports.

In addition to this opportunity to modernize our nation’s energy
policies, we will spend time looking at interagency coordination on
the so-called energy water nexus, protecting electric grid reliability
during agency rulemakings, reforming the innovative, but at times
mismanaged, loan programs at DOE, making sure our national
labs are operating in the most effective manner, ensuring greater
cooperation between the states and feds on energy development, as
well as lowering energy costs in regions that face above average
prices.

We have a great panel before us this morning, with a great
breadth of knowledge and experience to speak on these and many
other topics. I thank you all for the time you have taken to be here
with us this morning, and I am grateful for your input. With that,
I will turn to my Ranking Member, Senator Cantwell.

Good morning.

STATEMENT OF HON. MARIA CANTWELL, U.S. SENATOR FROM
WASHINGTON

Senator CANTWELL. Thank you, Madam Chair, Thank you for
calling this hearing and gathering such a strong group of witnesses
across a broad array of issues in the general categories of discus-
sion of energy accountability and reform proposals. Accountability
in energy markets starts with data, arming consumers and indus-
try, policy makers, and regulators, with information about our en-
ergy systems and markets that help all of us make smart decisions.
This is particularly important at this point in time when our en-
ergy systems are in major transition—as outlined by Secretary
Moniz in the Quadrennial Energy Review.

One of the legislative proposals before us today, S. 1420, the En-
ergy Market Act of 2015, would boost the Energy Information Ad-
ministration’s (EIA) ability to collect data on energy traders and
the kinds of entities engaged in both the physical and financial en-
ergy markets. It would establish the Office of Financial Market
Analysis at EIA, along with an interagency working group on en-
ergy markets that would span the Department of Energy and
FERC, along with regulators at the Securities Exchange Commis-
sion, Commodity Futures Trading, and the Department of Treas-
ury.
I bring this up because there are some in the House that think
“reform” and “accountability” mean actually rolling back important
consumer protections. This is particularly a concern because this
Committee in a bipartisan fashion, crafted legislation in response
to the Western energy crisis that we were able to implement. It has
been good legislation and worked well for consumers and busi-
nesses in Washington, California, Nevada, and Oregon.
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Last week, the head of the enforcement at FERC testified that
current proposals pending in the House would hinder the agency’s
effort to pursue market manipulation cases. Since the Committee
led the effort to put this in place, a ban on market manipulation
in 2005 in the Energy bill, FERC has returned almost $1 billion
to consumers and the U.S. Treasury for market infractions and un-
just profits.

It would seem that the House proposal is more motivated to help
Wall Street banks and their attorneys who have complained that
FERC is being too tough on them.

I find it ironic that at the same time our colleagues in the House
cannot find their way forward to vote on reauthorizing the EXIM
bank. The House is also now trying to undermine the appropriate
actions of FERC and energy market regulators to protect con-
sumers from market manipulation.

So when we talk about accountability, I hope my colleagues will
agree holding industry accountable to just and reasonable rates
and markets free of manipulation is just what the American con-
sumers want us to do.

In our role as an authorizing committee, it is also our job to re-
view existing Federal programs to assess, as my colleague said,
what is working and not working, and whether the agencies within
our purview have set the right priorities.

Judging by the number of proposals before us today, it seems ob-
vious that prioritizing innovation and investment in the kinds of
technologies that will grow jobs and our economy is something we
should be able to agree on.

The American Energy Council, which I think we will hear about
from Mr. Augustine, has suggested we ought to triple our current
annual investment in energy-related research and technology.

[The information refereed to follows:]
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A BUSINESS PLAN FOR AMERICA'S ENERGY FUTURE
PRELUDE

it may seem surprising that a group of business leaders who are not primarily in the energy field would make 2
strong statement on energy innovation and the need for a more vigorous public commitment. We have two reasons
for speaking out on this issue:

First, the energy challenge is much worse than most people realize. The problem is already imposing a heavy
burden on our nation—a burden that will become even more costly. The economic, national security, environmental
and climate costs of our current energy system will condemn our children to a seriously constrained future unless
America makes significant changes to cusrent policies and trends. ‘

Second, there is vast, but neglected, potential to produce and spread innovatiod in the energy sector. Most of the
technologies that underlie the current energy system were invented decades ago, and are increasingly costly, brittle,
and incompatible with a clean future. In almost every realm of ensrgy, we can develop and deploy new technologies
that are more efficient, secure, and clean, Technology can be & game changer, ’

The scale of these threats—and the wealth of opportunities to do better—make the message clear: It is time we
invent our future,

In developing a plan for how to do that, we called upon our experience managing large i ion progi inour
companies. Our staff read dozens of reports from the field and interviewed anather hundred experts. And we took a
hard fook at what has worked to promote innovation in defense, medicine, information technology and other fields.

We are convinced that America has a great deal to gain from smart, ambitious investments in clean energy
innovation. As business leaders, we know how the private sector can be mobilized to attack these problems, but we
also know the government must step up to protect the public interest, We set forth here the necessary actions that
the public sector must take to unlock the ingenuity and capital of the American marketplace in pursuit of the nation’s
clean energy goals,

We hope that the President, Congress, and American public pay heed to the findings we presernit in this report,

%/{M %4&
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EXECUTIVE SUMMARY

As business leaders, we feel that America’s
curent enargy s\/sterﬁ is deficient inways

that tause serious harm to otr eConomy, bur

national security, and-our ehvironment. To corract

these deficiencies, we must make a serious

commitment to fnodernizing our snergy system

with cleaner, more efficient technolagies.

Such a commitment should include both

rahust, public investments in innova

technologies as well as policy reforms to deploy
thesetechnologies on-a large scale. By tapping
America’s entreprenaurial spirit and long-
standing leadership in technology innovation; we

inahle

can seta course fora QHOSpErcus, §

epanomy——and take contiolof dur energy future.

Conversely, if we continue with the energy

- status quo; we will expose ourselves to

that pose significant threats to our way of life.

The need for government involvement in energy
There are two feasons the government must play a key role in
accelerating energy innovation.

First, innovations in enefgy technology can generate
sigificant, quantifiable public benefits thet are not
refletted in thematket price of energy. These benefits include
cleaner air and improved public health, enhanced national
security and international diplomacy, reduced risk of dangerous
climate change, and protection from energy price shocks and
refated economic disruptions. Currently, these benefits are
neither recognized nor rewarded by the free market.

Second, the energy business requires investments of
capital at a scale that is beyond the risk threshold of

most private-sector investors. This high level of risk, when
combined with existing market structures, limits the rate of
anergy equipment turnover. A slow turnover rate exacerbates
the historic dearth of investments in new idess, creating a
victous tycle of status quo behavior,

The government must therefore act to spur investments in energy
innovation and mitigate risk for large-scale energy projects.

By heeding the following five recommendations, we feel the
government tan unleash the nation’s technology potential,

RECOMMENDATION 1:

Create an independent national Energy
Strategy. Board

The United States does not have a national energy strategy.
Without such a strategy, there is no way to assess the
effectiveness of energy policies, noris there a coherent
framework for the development of new energy technologies.
The resuits of this neglect have included oil-driven
recessions, environmental degradation, trade deficits,
national security problems, increasing C0, emissions, and a
deficit in energy innovation.

Wa recorimend the credtion of a congressionally mandated
Energy Strategy Board charged with {1} developing and
manitoring a National Energy Plan for Congress and the
executive branch, and {2) oversight of a New Energy
Challenge‘Program {see Recommendation 5). The board
shoutd be extemal o the U.S. government, should include
experts in energy technologies and associated markets, and
should be politically ngutral.
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RECOMMENDATION 2

Invest $16 biflion per year

in clean energy innovation

In order to maintain America’s competitive edge and keep our
economy strong, the United States needs sizable, sustained

i in clean energy i . We believe that $16
biltion per year ~ an increase of $11 biltion over current annuat
investments of about $5 biltion — is the minimum level required.
This funding should be set with multi-year commitments,
managed according to well-defined performance goals, focused
on technologies that can achieve significant scale, and be freed
from political interference and earmarking.

I Recommendation 2 is not adopted, our other
recommendations will not matter much. Reliance on
incrementalism will not do the job.

This $18 billion figure covers all of the recommendations we
make in this report.

RECOMMENDATION 3:

Create Centers of Excellence with strong
domain expertise

Technology innovation requires expensive equipment; well-
frained scientists, multi-year time horizons and flexibility
in allocating funds. This can be done most efficiently and
effectively if the institutions engaged in innovation are -
focated in close proximity to each other, share operational
objectives and are accountable 1o each other for results.
Resources should not be spread thinly across many
institutions werking on the same problem.

To provide the above attributes to the energy industry, we
recommend the creation of national Centers of Excellence in
energy innovation, The Department of Enargy’s newly created
Energy innovation Hubs are a good start at such.centers, but
are not sufficiently funded to achieve the desired results.
Additional centers of excellence need to be supported with
an annual budget of $150 to $250 miflion each. Jo function

RECOMMENDATION 4

Fund ARPA-E‘at $1 billion per year

The creation of the Advanced Research Projects Agency-
Energy {ARPA-E) has provided a significant boost fo energy.
innovétion; ARPA-E focuses exclusively on high-risk, high-
payaff tachnologies that can change the way-energy is
generated, storad, and used, and has challenged innovators
to come up. with traly novel ideas and “game changeys." Thé

 pragrant hias high potential for long-terin success, bu onlyf

it is given the autonomy, budget, and clear signals of suppiort
toimplement needd projects; ft will niged long:hotizon funds -
on a scale commensurate with its goals, and a life extension
beyond the clrrent federal stimulus. We recommend a $t
biltion annual commitment to ARPA-E.

RECOMMENDATION 5

Establishand fund a New Energy Challenge -
Prograrm to build large-scale pilot projects
America’s energy i jon system lacks a mechanism to tum
farge-stale ideas or prototypes into commercial-scale facilities.
We recommmend the création of a New Enérgy Chalenge
Program to fund; build and accelerate the commercialization

of advanced energy technologies-—such as faurth generation :
nuclear power and carbon capture and storage coal plants: ;

This prograr should be structired asa partniership between -
the federal government and the energy industry, and should -
operate as 3n independent corporation outside of the federal
governmant: f should report (6 the Energy Strategy Board
{see Recommendatian't} and focus on the transition from

pre- tal; larg le energy systems to'h

full-size system tests. The public sector shotld initiafly.
commit $20 billion over 10 years throughi a single federal
appropriation, which would unleash significant private sector
resources as projects are developed, .

Summary
in the defense; health, agriculture, and information
technology industries, this country has made 4 deliberate

effectively and deliver results, each of these centers wili need  choice to uss intelligent federal i tounlgash:
the flexibility to pursue promising devel o efimi profound i . As a result, the country leads in all those
dead-end efforts. realms. In energy, however, the United States has failed the

grade, and is paying a heavy price for that failure. We are
optimistic about the potential for dramatic change in the
energy realm. To seize this opportunity, America must put
aside partisan interests and make a strong, bold commitment.
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71 BUSHESS LAY IR RMERICAS BIERGY FUTORE

As business leaders, we have had the
privilege of building companies that lead
their respective fields and employ hundreds
of thousands of American workers. Our
experience has given us an unshakable
belief in the power of innovation.

Each of our companies achieved prominence because
we invested heavily and steadily in new ideas, new
technologies, new processes and new products,

Indeed, innovation is the essence of America’s L
economic strength. It has been our nation's economic .
engine for centuries. Our leadership in information ?%’Bm

fogy, medicine, aviation, , biotech il 187% BB Fharmaceuticals °
BB orospace and Defense v

and dozens of other fields is the result of our enduring

commitment to innovation. B Computers & Fectronits
. o 1 TR Automotive

But in one realm central to America’s economic, national a5 fey

security, and snvi { future, our i 0 1

innovation is sorely lacking: energy. Investment in energy
innovation, from both the public and private sectors, is
tiny-—less than one-half of ane percent of the national 5
energy bill. This neglect carries serious consequences.
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onovation

Due to our lack of energy options, Sut economy is
vulnerahle to price shocks—in oil, natural gas, and even
electricity. The United States sends about $1 billion
averseas every day for imparted oil, an expenditure that
represents the biggest part of the trade deficit and often

causes hardship for American and

if this nation gets serious about energy innovation, we

are optimistic about the prospects. There are dozens of
opportunities in the energy field where-a serious commitment
to technology is very likely to reap great rewards. Solar cells,
dropping in price, can becoms an affordable, mainstream
power source. The next generation of nuclear power has

the potential to be safer and less expensive. Advanced
biofuels could provide a viable alternative to oil. And energy
efficiency—in devices and whole systems-—can reduce
waste and cut demand by half, or even more, in many sectors.

But if the nation is 1o succeed, the government must help

lead the way, We remain convinced that a free-snterprise
system led by the private sector is by far the most powerfut
driving force for innovation. But in energy, as in defense,
aviation, and health care, the nation needs a coordinated effort
betwesn business and the government if it is to accelerate the
innovation engine and create reat options for our energy future.
Today, the U.S. has no comprehensive national energy strategy.

There are many well-known precedents for this kind of
public-private collaboration. Federal programs have been
responsible for a wide range of game-changing technologies
new unmanned aircraft systems save the Hves of American
soldiers serving overseas; the Intemet was bom from
military programs; and many of the most important medical
breakthroughs of the last century came from our world-
leading investments in medical science research at our
universities and laboratories.

Conditions for success in energy innovation

Our foreign oil reliance undermines national security by
enviching hostile regimes, while our military forces are often
deployed to protect access to oil. And the envirenmental
costs are steep and growing, with both conventional
pollution and climate change harming human heaith,
threatening tives and livelihoods, and imperiling the natural
systems upon which we rely for food, water, and clean air,

As business leaders who have constantly faced competitive
threats, we see a clear and compelling need for a vigorous
response to these energy challenges. The nation must not sit
back and let these problems grow, America must take control
of its energy future with the right combination of smart
investments and smart policy.

{ energy innovation has three prerequisites: the first
is a pipeline of new inventions; the second is a suite of policy
reforms that will stimulate market demand for these new
inventions; and the third is a highly skitled workforce with the
ability to create and deploy these inventions.

This plan addresses the first. Ours is 3 strategy to filt the
American energy innovation pipeline with new technologies
designed to deliver a more secure, sustainable future.

But we recognize that research, development and deployment
{RD&D) neads complementary energy policies to advance
innovation and drive market adoption of new technologies.
Innovation without implementation has no value. A strong
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market signal will increase the intensity of energy research,
add farge private-sector commitments, reduce barriers
between the lab and market, and ensure technologies perform
better and cost less over time, Those policies may include
some combination of a price or cap on €0, a clean energy

or le energy portfolio requi L and

performance standards.

g, "

f of the specific isms that are chosen,

successful energy policy will share three main characteristics:

1. fewill provide fong-term price or market signals. On-again,
ofi-again policies hinder progress and scare away private
Sector investors.

. 1t will encourage competition among technologies.
Performance standards that allow the market to choose
winners based on good technology and low cost are very
powerful drivers of innovation,

.t will reward steady improvements in performance.
Cradible, predictable and periodic adjustments in
performance requirements will stimulate research and
ensure continued innavation,

~

w

The effect of such policies would be to create a large,
sustained market for new energy technology. Our nation
cannot succeed without it.
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{mprts of petroleum and products
accounted for 55% of US trade deficit
on goods and serviees in 2008,

Finally, itis clear that to succeed in energy, the nation needs
a workforce with deep grounding in science and engineering.
We refer to the educational recommendations outfined in
the National Academies’ Rising Above the Gathering Storm
report to provide guidance on how to revitalize our stience
and technology education system in the United States.

Atew of us were involved in the writing of the Gathering
Storm report, and many of us have been involved in the
political progress that stemmed from its call to action. That
report made four pointed recommendations:

 Vastly improve K-12 science and mathematics education.

* Sustain and strengthen the nation's commitment to
long-term basic research that has the potential to be
wransformational.

* Make the United States the most attractive setting in
which to study and perform research, Attach a green card
1o the diploma for international students who pursue
higher education in science, technology, engineeting or
math in the United States.

» Lnsure that America is the premier place in the werld
10 innovate; invest in manufacturing and marketing; and
create high-paying jobs based on innovation.

{omplamentary market policy and education reform are vital
1o the energy innovation ecosystem. This report focuses

on America’s immediate opportunity to invest in energy
innovation—and how to seize it.

THE HIGH PRICE OF INACTION

There is no part of our economy that can operate without

access to reliable, affordable energy. Our nation has built an

energy system that is miraculous in its breadth and power,
but in its current incamation, exacts steep costs in four ways;

. Faltering economic competitiveness in the 35 trillion
global energy industry, as vast new markets for clean
energy technologies are expanding rapidly in Asia and
£urope, rather than in the United States.

. Direct economic costs of constrained energy choices,
from {a) price volatility, which has driven two recessions
and several economic shocks, including the 2008 shock
that cost our econamy $500 bitlion in one vear alone and
{b) the trade deficit, driven by about $1 bitlion per day sent
overseas to pay for imported oil.

r
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3. National security problems from {a} sending vast sums of
money into global petroleum markets that support nations
hostile to the United States and (b] relying on an energy
system that is increasingly vulnerable to blackouts or
supply disruptions.

4. Environmental dangers, from both [a) air pollution that
negatively impacts human heaith, water quality and
ecosystems; and {b} climate change from greenhouse
gas emissions, which are largely the byproduct of fossil
fuel combustion.

This is a serious nexus of problems, Each individualty would
merit national attention; together, they should be at the top of
the national agenda. Fortunately, serious investments in new
energy technologies offer leverage against all these problems.

GOALS FOR AMERICAN
ENERGY

We believe America should have four intersecting energy

goals, directly aimed at the costs above,

1. Fuel the American engine to compete in the global market
for energy and energy technelogy. Create modern industries
with modern jobs,

2. Power the domestic economy with clean, affordable energy.

3. Reduce national security threats from disruption of energy
sources, whether domestic or international,

4, Protect public health and mitigate the very real threat of
climate change.

To achieve those goals, the United States will need to rapidly
develop and deploy a rich array of technologies. Energy

is fundamentally a technology business, in its extraction,
production, transformation, storage, and use. Advanced
technologies can improve every one of these phases, sometimes
radically. The United States needs a concrete strategy for
achieving these clear goals.

Why can't the private sector solve this problem?
The private sector has underinvested in energy innovation, and
it cannot achieve these goals alone. There are fundamentaf
differences between energy and most other economic sectors,
and these differences limit the abifity of the private sector to
solve farge-scale energy problems on its own,

First, the high price of inaction highlights the need for
the public to invest in better energy options. National
security, national economic strength, and the environment
are not primary drivers for private sector investments, but
they are critical for the health of our country. They merita
public commitment.

Second, large-scale deployment of many new energy
technologies requires massive capital expenditures that are
100 risky for private investors. A new generation of microwave
technology might cost $10 million to develop and can be built
on existing assembly lines, That risk-reward calculus makes
busingss sense. In contrast, a new electric power source

can cost several billion dollars to develop, yet stilt witl carry
risk of technology failure or regulatory changes. And the
product, electricity, is sold into a generic market that does
not differentiate between clean and dirty sources. So that
investrment does not make sense for most companies,

Third, America’s long-term corporate B&D budgets, especially
those run by utilities, have been in decline for several decades.

Fourth, the turnover in the electrical generation system is very
slow. Power plants fast 50 years or more and are relatively
cheap to run once built, so there is little market for new models.
M patents for fast only 20
years, so the slow power plant turover considerably reduces
the reward for inventors.

Combine these elements and it becomes clear why private
sector investments in clean energy technology development
have been 5o small. Once businesses see a market situation
that reduces their technology development risk and rewards
clean energy sources, they will invest.



HOW INNOVATION REDUCES
THE PRICE OF NEW
TECHNOLOGY

The main purpose of RD&D investment is to make new
technologies affordable. That means it is necessary to
understand what drives down the price of new technology.
Getting this right is the key to designing good programs.

The United States has a history of great success in driving
down the price of new technology. Indeed, this is the basis of
its prosperity. Computer chips are the most famous example,
Their costs have come down by a factor of more than four
miltion since 19757 For perspective, if today's chips were the
same size and cost as they were in 1975, Apple’s iPod would
cost $1 billion and be the size of a building.

Cther technologies, from cars to consumer goods to energy,
fotlow the same kind of price reduction, Solar photovoltaic
cells, for example, have dropped by about 22 percent in cost
with each doubling of capacity. This is known as the "learning
curve” for solar. But falling prices are not an axiomatic result
of time passing, of even of more installed solar arrays. The
drivers of this progress are worth unpacking.

There are three basic phases of technology development”
science, engineering, and commercialization. Employing
best practices in each of these realms is the key to bringing
down costs—and thus these best practices drive the
recommendations in this report.

39

Commercialization
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The role of basic science

The first stage of technology innovation comprises tesearch
and development in the basic sciences, For example, grid-
scale energy storage would make renewable power far more
useful, but making electricity storage affordable will require
fundi { adh in el h y, Indeed, many

of the most urgently needed innovations stili depend on
fundamental advances in biology, chemistry, materials science
or thermodynamics. Today's basic science research will

71 & BUSIHIESS PLAN FOR AMERIAS ENERGY FITURE

The lessons stressed by these studies:

 Overall research goals and desired social benefits
should be explicit.

* Peer review should be built into research selection
and evaluation.

» Programs should tolerate failure, because it is not
research if the outcomes are known in advance.

* Funds should be }in centers of
rather than spread across many institutions.

« Funding risk should be minimized through periodic
check-ins, or "performance gates,” in which weli-defined
milestones must be met or the project gets shut down.

Engineering: From the lab to the shop floor
Engineering turns research into practice by converting science
into workable products. For example, a cup of algal biofuel
turns into a running system for oil production at scale, or

a solar cell prototype transforms into a workable module
that can be mass produced. The engineering phase must be
informed by what is required 1o take a new technalogy to
industrial scale, make it easy to manufacture, and integrate
into existing systems, The engineering phase also solves
problems with constructing large, first-of-a-kind
pilot projects.

Best practices in engineering include:

» Ensure that the ultimate goal is within the realm of the
possible, in terms of cost, performance and reliability.
Set clear performance gates for technologies in the
engingering stage.

* Bring many disciplines fogether to tackle system-wide
energy engineering questions.

« Dispatch engineers and production experts to complement

provide the for s energy logi

we need to commit to these investments,

Several principles di jate the | science
programs from the unsuccessful. The National Academies,
Government Accountability Office, and President’s Committee
of Advisors on Science and Technology have undertaken

numerous assessments of national energy RD&D programs.*

the who already focus on R&D.

» Enable large-scale pilot projects, Focus on whether a
praject is replicable: learning how to engineer and build the
first energy project should be about learning how to build
the next ten projects.



Commercialization: Closing the sale

For innovations to be commercialized, private sactor
manufacturers must anticipate large-scale, long-term
markets. For example, renewable portfolio standards
created the large market that was required to drive the cost
of wind power from 40 cents per kilowatt-hour to 8 cents,
That investrnent yielded a clean source of power that is
increasingly competitive with traditional electricity prices.
The standard did double duty: i bought a ot of wind power,
and by helping drive down the cost of wind, it created a
viable new energy technology option.

Best practices in commercialization include:
» Clear, long-term market signals to create market pull for
. Examples include ble per
standards, feed-in tariffs, and reverse auctions. Such
policies must reward performance, not investment,

* Projects should include private sector participants with
“skin in the game.” The power of competitive markets is
crugial to real-world discipline that avoids waste.

« Projects at the commercialization stage should also have
performance gates. Such clear markers are central to
private sector innovation, and they will help in the public
sector as well.

Regardless of the specific mechanism, all policy options for
supporting the commercialization phase must share ong
characteristic: They must operate over timeframes long
enough to send appropriate signals to the private sector,

41
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Create an independent national

Energy Strategy Board.

The United States doas not have a realistic, technically
robust, long-term energy strategy. Without such a strategy;
there is no coherent way 10 assess energy, environmentat
or climate policy, nor is there a coordinated framework for
developing new technologies. The result of this neglect is
reflected in our nation’s history—with oil-driven recessions,
trade deficits, national security problems, increasing CO,
emissions, and a deficit in energy innovation.

It is time to address our energy future with more

serious purpoese. To do so, we call for the creation of &
congressionally mandated Energy Strategy Board. This would
be & high-level board of experts charged with development
and monitaring of a National Energy Plan for Congress

and the executive branch, and oversight of a New Energy
Chatlenga Program (see Becommendation 5).

National Energy Plan

The country needs a National Energy Plan. Such & plan would
assess problems and opportunities, establish clear objectives,
and chart 2 course toward achieving them. it would serve as a
benchmark for national energy, climate, and environmental policy,
and would guide and energy research i by
the Department of Energy, the New Energy Challenge Program?
and the Clean Energy Deployment Administration®

The National Energy Plan should provide an ambitious but
achigvable strategy. The plan should contain concrete and
ble energy obj and then allow
and markets to compete to meet them. For example, the
United States is dependent on petroleum for 37 percent of
transportation fuels. The nation would benefit from having
a target to reduce that single-source dependence, and a
realistic plan to get there. The National Energy Plan would

me [U addmsg il Eﬂ[}[g\/ mmm Wim oo agrinio nHranen



map out both the policies and enéigy technology strategies to
achieve these goals. The plan would include metrics against
which progress can be measured,

The plan would also assess politicat path dependence

questions that require resolution if the United States

is serious about taking on our energy challenge. The

g s d aon these | issues should

drive America’s energy technology strategy. For example:

* Is the federal government willing to take on long-term liability
for storing CO, through carbon capture and storage {CCSI? Or
for storing nuclear waste?

* Can the utility industries be reformed to align with the
nation’s 21st century aspirations of deploying innovative
energy technologies and creating a robust, modem grid?

A National Energy Plan cannot just be the sum of the
advocacy of different energy interests. It needs to be built
upon an in-depth assessment of end uses {transportation,
housing, industry, etc.) and their potential for improvement; a
complementary assessment of energy supply ootions lelectric.
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liguid, and gaseous fuel sources as well as the technologies
used in power generation}; and a plan for the infrastructure
that conveys that energy {storage, transmissien, and
distribution). For each realm, the analysts must understand
technical potential, cost curves, research frontiers,
economics, scaling potential, and siting characteristics. They
will also need a keen sense of the effects and side effects of
various energy policies.

All of that option-specific work will then need optimization.
Many technologies depend on each other. For example,
massive renewables deployment will require some
combination of enhanced electric transmission capatity;
storage, back-up capacity, and demand control. it makes little
sense 10 push without ping an intelli
combination of these four complementary technologies,
Today, these technologies are developed fargely in isolation
from each other,

I §

Naturally, the plan must take advantage of the dynamics of
the orivate sector, which is the best engine for innovation
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and for allocation of capital. This report makes clear that
we believe the federal government has a crucial role—in
setting energy policy, undertaking research and development,
and d ing large-scale technol But that work,
and the National Energy Plan, will all fail if the government
does not help unleash large private sector commitments and
innovation. The National Energy Plan must be cognizant of the
ditions that private i

The Energy Strategy Board would be responsible for
generating the Plan and updating it every three years. it
would produce a formal report to the federal g and

New Energy Challenge Program

This report argues for a special federally chartered
corporation to develop and demonstrate large-scale energy
technologies, such as advanced nuctear power, or carbon
capture and storage for coal, Without such an institution,
these options will stagnate—as they have in the United
States—for decades.

The New Energy Challenge Program {NECP) is described in
more detail as Recommendation 5. We envision an independent
institution tasked with demonstrating advanced energy

would require the U.S, secretary of energy and other relevant
agency administrators to respond.

The Energy Strategy Board would aiso charge the Energy
Information Administration (E1A) with scoring how energy
policy affects the nation's energy future. Today, the Office

of Management and Budget and the Congressional Budget
Office track the fiscal impacts of various policies with an
overall budgetary strategy in mind. The EIA currently has no
overall strategy against which to track the energy impacts of
energy bills. This naeds repair, and the Energy Strategy Board
would be ideally positioned for the job.

Tﬂdays basic seience research wil provide the
fm Uaton for tomorow's eneigy echnologes
w B 0eed 1 comit o these nvestents

hnok at ial scale. The NECP would be a
subsidiary organization of the Energy Strategy Board, with its
own small executive management authority. The NECP would
te organized around the Board's stated technology priorities.

Staffing and funding

The Energy Strategy Board would be a small, politically-
neutral, high-level group, with a lean operating budget and a
focused mandate, It would have one federally-appointed chair
and about 15 members made up of preeminent figures in the
energy domain, such as leaders of the National Academies and
relevant company executives. The members of the Board would
be sefected by their peers, rather than the political process.
Stots on the board should be reserved for the sitting directors
of ARPA-E and the Clean Energy Deployment Administration,
as well as the President of the New Energy Challenge Program
{see Recommendation 5], Other positions would be filled with
experts on technology devel such as Chief Technol
Officers and experts in energy policy. The Energy Strategy Board
would require a small, highly competent staff for production

of the National Energy Plan, and it would have broad authority
over the budget of the New Energy Challenge Program,
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Invest $16 billion per year
in clean energy innovation.

Innovation spending fust relate the size of our energy market
and its importance in driving our economy. We argue that our
current underinvestment should be scaled to a minimum of $16
billion per year. This is about $11 billion more than wa now spend
in a typical year, and will put energy research, development and
deployment (RD&D) closer to {though still well short of) other
technologically intensive sectors; bring U.S. investment in fine
with those of its trading partners and competitors; and meet the
bottom-up needs of major technologies.

The benefits of this investment will far outweigh the costs.
By compatison, the United States sends $16 billion overseas
for petroleumn every 16 days. Our recommended RD&D
commitment represents about 3 percent of what the nation
spent on the 2008 oil price shock in that year alone. At just
1.5 percent of U.S. energy sales, this figure still represents
a significantly smaller share than maost high-tech industries
re-invest info innovation.

If this recommendation is not adopted, the others will not
do much good. Incrementalism will neither fill the gaps, nor
create the sweeping change this nation needs in energy.
Bold action is required.

Numerous groups, from the National Academy of Sciences
to the President’s Committee of Advisors on Science and
Technology, have studied energy innovation spending; afl
agree that large increases are necessary.
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Model budget:

To allow time for establishing the appropriate programmatic infrastructure, we'envision a sustained budget ramp-up.
Model five-year numbers are included below, with additional explanation in the Budget Details aVaiiapI
http://www.americanenergyinnovation.org. 2 L g i

Model RD&D Budget
ilfions

Basic Energy Science
{with increasss directed to

Energy Frontier Research Centers,
Innovation Hubs and other Centers
ofbcellence) 0 1300

1488 1877

Nuclear Fission

{advanced reactor technologies,
fuet cycles, new madeling and
simulation capabilities and waste .
management 508 g 484 502

Nucloar Fusion 37 B e 37

Efficiency
{including huildings. transportation g ‘ N
and industriat sectors) 71850 648 844 823

Renewables
(including sofar, wind, bioenergy, ; sy X E
ggpgherrpal and hydropower} 763 TABD e ge L BAR

Fossit Energy

{inctuding carbon capture and
storage, tlean coal, natural gas and . y

hydrates) : : 7 3,075 577 51

Electricity Transmission

and Distribiution

{including electricity storage, smaft :

grid, transmission and distribution oo 654 | W 154

ARPA-E 8. %2 00 u28b

RD&D Subtotal 46241 5763 4,768 - 5,066

New Energy Challengg Program | R NA NA o NA

Clean Energy Deployment
Administratio

G ot
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How much money is needed?

Several perspectives can help determine how much financing
is needed to advance new energy technologies. All point to
roughly the same total. We examine our nation's own annual
energy expenditures along with the proportion devoted

10 B&D compared with other sectors of the economy; we
compare R&D spending in the United States to that of other
nations; and we examine the projected costs for several
important technologies. The Report Notes have further detalls
on each of these method as well 85 2 justification for
each of our budget's fine items.*

How can the nation ensure this money

is spent well?

America's track record of substantial, sustained monay for

health and defense research is instructive, Building on that

experience, plus our own, we have learned what works:

. Support for RD&D must have multi-year commitments,
which translate to multi-year appropriations. itis
impossible to do serious RD&D without assembling top-
notch talent, building or buying equipment, conducting
experiments, and validating results. None of this can be
done well with year-at-a-time funding.

~

” Research can be managed and tracked through pre-defined
performance gates, to ensure that projects on course keep
receiving support and those failing get terminated.

w

. Support must be given to technologies that have real
potential to scale. The federal government should focus
on supperting technologies with potential for national
impact—the sectors where there is a major gap between
the best technologies available and the technical and
economic potential.

o~

. Earmarks are counter-productive. Congress should fund
broad programmatic areas rather than particular projects
in specific districts, Competition within broadar categories
is healthy. This structure increases the fikelihood that the
best proposals will move forward.

Incvementalsm vl not i the gaps noreate e Sweeping
i naion needs i enegy

§. Concentrated effort increases success rates. Our analysis
of current federat energy RD&D suggests that many
programs fail, or are slow to succeed, because funds
for RD&D are spread across dozens of laboratories
and universities. Program managers must be able to
concentrate their resources in order to succeed.

Innovation in health and defense has created
jobs and economic growth

The health and defense sectors show how America can spend
innovation money effectively. The National Institutes of Health
{NIH} is welt funded out of the federal budget at around $30
bitlion per year—which is about 75 percent of global spending
in basic medical science. This commitment has developed
many medicines that are now central to our people’s health,
and has also made America the leader in this vast industry.
The budget of the NIH more than doubled in recent years, and
the growth of NIH is instructive in thinking about how to build
energy RD&D. For example, the Institutes maintained a healthy
level of competition for research grants throughout its period of
budget expansion, ensuring that the quality and productivity of
research was maintained or even increased.

Futly 80 percent of NIH's annual research budget supports work
performed at university laboratories.® Alt resulting papers must
be publicly available, thus allowing collaborations to emerge
across disciplines and fueling innovation. As a result, NiH was
instrumental in funding 15 of the 21 major breakthrough drugs
from 1965 to 1992." For example, Gleevec, arguably the most
effective cancer drug of the past decade, was nearly abandoned
by its private sector backer. Under NIH support, a cancer
specialist at the Oregon Health and Science University continued
the research that ted to the drug's ultimate commercialization.

Another great story comes from the Defense Advanced
Research Projects Agency {DARPA), which has been able

to produce large-scale technologles in record time through
its agile funding model and its risk-tolerant, idea-driven,
outcome-oriented culture. The agency exemplifies the
benefits of multi-year funding and relative insulation from
the political process. DARPA made investments in the
technology and infrastructure that gave birth to the Intemet.
This required collaboration with professors at MIT and UCLA,
as well as several private companies, and that required an

model that encourages such ion.
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Create Centers of Excellence
with strong domain expertise.

G i and intelfi will drive new
technology development. innovation in the energy field refies

One example of a university-centered Canter of Excellence
is North Carolina’s Research Triangte. Anchored by three

on many factor " 0 corps of well-trained
ientists and strong leadership, the ability to attract
the best young minds, flexibility in the allocation of research

with si R&D programs, the Triangle
attracts major public {e.g., the National Environmental Health
Science Center] and private {e.g., DuPont, GlaxeSmithKiine

funds, and multi-year time horizons. These are all necessary for
the scale and spaed of innovation required. Development can
slow or stall for a specific technology if its research budget is
spread across a dozen national laborataries. Success requires a
paint of canfluence for new ideas.

America’s great research universities can serve as natural
homes for these Centers. National labs can also provide homes
for these Centers of Excellence — they allow open access to
testing equipment and partner with the private sector through
€ ive Researchand D A

and Burroughs Well research attention. The region
features some $1.2 billion in annual research, as well as
the infrastructure and skitled fabor pool resulting from the
critical mass of expertise. Among the most significant local

lish are the di of the anti drug
Taxol, and AZJ, a drug to fight HIV-AIDS.

These concentrations can also surround the Department of
Energy’s national tabs, The Combustion Research Facility (CRF)
at Sandia National Laboratory provides an example. With

Stcess regures  point ofconfluence for new ideas.

i i to analyze engine combustion conditions,
the CRF has become the world feader in the field, and has
made significant advances in vehicle fuel economy and vehicle
emissions reductions. Its industrial partnerships have enabled
American companies to lead in the truck engine business.
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Simitar stceess could be had for other energy tachnologies. Energy Centers of Excellence should focus on a handful of

To this end, we applaud the strategic direction of the specific technology areas with great promise, including solar
Department of Energy’s newly created Energy | ltai sofar power, wind power, advanced
Hubs, which have been funded with $22 million in 2010 energy storage; clean vehicles, transportation systems, and

and $25 miftion apnually for subsequent years. However, carbon capture and sequestration, in addition to the Energy
these hubs and additional centers of excellence need to be {nnovation Hubs selected by the Department of Energy for 2018
supported with real money—hundreds of millions of dolfars, {fuels from sunlight, efficiant energy buildings systems design,
not tens of mitlions, and modeling and simulation for nuclear reactors).

Structured along the fines described above, these centers In order to function effectively and deliver results, each of

can drive technologies down all three phases of the learning these centers will require annual funding in the range of $150
curve: funding for pilot-scale energy research will encourage - million to $250 million as a part of the total $16 billion energy
b ghs; labs and equip made available to innovation budget,

acadernics and private industry alike—will test the scalability

of new energy technologies; and partnerships to share

intellectual property will help bring technologies to market,

Program managers at these centers need the power to make

quick decisions in arder to follow the most promising leads

and abandon dead ends.
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Fund ARPA-E at $1 bill

The Defense Advanced Resedirch Projects Agency (DARFA}

is legendary for its innovation. As the research arm of the

Dapartment of Defense, it is responsible Tor eatly investments

I computer netwaorking, the Intemet, virtual reality, and

artificial intefiigence: Several factors-explain DARPAS success:

« The review process for-funding technology is internal,
tean and fast.

* it has a risk-taking cuftire, and it & idea-driven and
outcome-orientad,

* Congress grants it significant money but remains refatively
hands-off, The work is not constrained by earmarks o
excessive serutiny: this freedom fosters creativity,

» Jts bottom-up governance focuses on hiring an ecleeti,
world-class managerial and technical staff.

-l mnartinn tha snanne anly bad
year ofaperation, dhe agency oy had

tha T TN neanncale i raraiiad e
the 3,100 propasls it regeived——

ion per year.

The Ativanced Research Projetts Agsncy-Evergy (ARPAE}
applies the sama principles to the energy sector that bave
made DARPA suctessful in the defense sector ARPAE,

a recommenidation of the Gathering Storm mport, was
established by the Department of Er 3
payoff tlechnologies that can ¢
nargy is generated, stored, and used. Projects are
safegted for thelr potential to make rapid prograss toward
commercialization, and funds ara not extendad without

di progress within fwo of th 1S,

i

ARPA-E i designed to follow DARPAS highly entrepreneurial
approach to RD&D by funding scientists and technologists to

C i anergy with
potentiah ARPA-E does not fund discovery science, or does it

for Hion:




support incremental imp to current tachnologies, Its
managers take & hands-on approach to managing the funded
program activities. Autherized in 2007 without an initial
budget, ARPA-E received stimulus funding of $400 million for
two years over 2008 and 2010. For 2011, the Department of
Energy has requested $300 million.

ARPA-E provides support for early-stage energy innovation,
Administrators especially hope to receive proposals from
companies, laboratories, and universities that have formed
interdisciplinary partnerships. The amount of ARPA-E funding
provided to a particutar project can range from $500,000 to
$10 miltion. In ARPA-E's first year of aperation, the agency
only had funds to support 37 of the 3,700 proposals it
receivad—ijust 1 percent, The second round of awards funded
fess than 7 percent of applicants in just three focus areas—
biotusls, carbon capture, and batteries for electric vehicles.

For example, ARPA-E is supporting Nalco Co. of Napierville, It,
to develop a new process to capture carbon in the smokestacks
of coal-firad power plants, building on a partnership the
company already has with Argonne National Laboratory. The
abjective of the project is 1o use less energy to capture 80
percent of a coal plant’s CO, emissions at a fower cost. If
successful, this new technology will cut carbon capture costs
atcoal-fired power plants by as much as haf, making it more
affordable for such plants to clean up their emissions.

ARPA-E is asking innovators to come up with truly novel
ideas; it is looking for “game changers.” The program has
high potential for long-term success, but only if it is given
the autonomy, budget, clear signals of support, and ability
1o implement needed projects. We believe a multi-year
commitment at a $1 billion annuat fevel would be well
invested as a part of the recommended $16 billion total:
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Establish and fund a New Energy
Challenge Program to build large-

scale pilot projects.

America’s energy facks a ism to
build, test, and refine large-scale technologies.

Many technofogies that need ¢

are too big, expensive or risky to go forward by traditional
means. A single nuclear plant, or a coal plant that captures
and stores carbon, can cost several billion dollars. Large
scale projacts catrying significant technology risk; when
combined with public resources, create high visibility and
intense scrutiny—which in tum add the chance of political
intetference. Simply put, the United States does not have
the capacity to rapidly demonstrate Jarge-scale, capital-
intensive energy technalogies. The nation needs to fix these
institutional chail‘enges oritwill not develop the large-scale
energy-options that our system so urgently needs.

We propose a new institution, the' New Energy Challenge
Program, to ! i d energy igs o
commercial o near-commercial scale, This program wotld
operate as a publicly owned, private corporation outside of
the.federal govermnment, arid it would report to the Energy
Strategy Board. it would apply specifically to energy projects
with large system sizes; and it would focus.on the transition

from p ial, scalable energy systems to intagrated,
full size system tests. The New Energy Challenge Program
would draw on a broad range of expert perspectives and a set
of financial, technical and management tools, with two main
tasks: 1) to create detailed technology commercialization

ps for priority technol by the Energy
Strategy Board, with the specific roadmaps to inform the
National Energy Plan as well as particuler demonstration
projects; and {2} to commission, finance and build first-of-kind

. commercial scale advanced energy facilities.

. Staff and funding

We recommend funding the New Energy Challenge Program
with a single appropriation of $20 bitlion over 10 years. This

i af , while decidedly large, should be
weighed against the private sector investments it would
uneash to transform our energy system over the next
half century. The New Energy Challenge Program would
feverage public resources to attract private capital and would
participate in profits generated from successful activities.
Private dollars would be committed on a per-project basis and
individually negotiated once its strategic plan is established.




The New Energy Challenge Program would need strong
support from the highest fevels of industry and government.
As discussed in Recommendation 1, it would employ a

smalt management team and bring in top professionals from
all relevant field ientists, risk
managers, and the like. Much ike DARPA, ARPA-E and other
engines of innovation, the New Energy Challenge Program
would explicitly not be a long-term career destination for its
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2, The Technology D would
be the heart of the New Energy Challenge Program’s
effort. These Demonstration Initiatives would be setup

1] ission {through competitive proposals), fund,
and facilitate the construction of the large-scale energy
i logi d by the Energy

Strategy Board. These projects would be designed to test
multiple technology pathways and move forward farge-

staff, but rather a place for the best and brightest
1o interact with the most talented minds in the industry and
work on high-priority national projects.

Structure and operations
The New Energy Challenge Program would have two
areas of focus:

-

. Technology Assessment Working Groups would be
charged with developing and updating ializati

scale d of the most p options.
Discretion to undertake projects that are smaller of more
pitot in nature wauld also be aliowed to resolve important
stumbling blacks, Other attributes of the Technology
Demonstration Initiative would include:

» Fach Initiative would be overseen by New Energy
Challenge Program management, but program teams would
have a great degree of decision-making autonomy.

* The programs must be designed to bring in private
sector partners without inhibiting the sharing of relevant

plans for the high priority technology arenas by

1o the public,

the Energy Strategy Board. Modeled on the effective public-
private technology collaboration that SEMATECH achieved in
the semiconductor industry, this group would engage leaders
from the relevant technology domains {e.g. advanced nuclear,
CCS, wind, solar, ste.) and develop detailed technology
development plans or roadmaps. The working groups would
need a high degree of independence from industry fobbying,
and political forces. Best-in-class analytical and research
capabilities will be necessary. Within this structure, key
activities would include:

* Assessing the fong-term potential of various energy
technologies, including price performance and scalability

* Developt s for the most pi ing options

 Engaging with international partners on their activities and

i for i

ifying opportuniti

The Technology Assessment Working Groups would hire only
a small core staff, supported by program teams recruited from
industry, finance and academia and seconded by DOE offices,
the national labs, and other federal government departments.

The Unied States currenly does not e the capacty
Oemonstrate ge-sele, capiabintensie energy techn

* Each initiative would be authorized to pursue beneficial
internationat cooperation,

In addition to these elements, The New Energy Challenge
Program should have flexibility to employ a range of financial
tools, hut it would prioritize direct equity investments
negotiated on a case-specific basis with private sector
partners. This organization should have explicit support from
the White House and Congress to freely seek independent
partnership opportunities with other government agencies
and with industry. Through its private-sector partners, the
Technology Demonstration Initiative would offer project
management services and technical resources to help
accelerate and improve the design and construction of .
facilities. It would work to enable fast-track siting and
construction opportunities within utilities or public power
agencies (e.q., TVA}, on federal or military lands, or even
overseas through international partners in some cases.

I
|

o rapidy
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FUNDING RD&D

There is no way to make the progress this country requires
on energy technology without increasing RD&D budgets. The
federal deficit means that it is vary tough to find those funds.
This section suggests methods to meet the challenge.

First and most important, we believe that underfunding
RO&D is an exercise in gross fiscal irresponsibility, The ofl
embargoes of the 1970s caused recessions that cost this
nation more than a trillion dollars—yet we invest tiny sums
in redusing petroleurn dependence. The country sends $1
hillion overseas every day to purchase oil, but publicly funded
research in advanced vehicles and alternative fuels totals
just $680 million annually —about 16 hours worth of oil
imports. Blackouts cost the economy over $1 biflion each,
yet the nation typically spends only $170 million per year on
electricity defivery and retiabifity. We will not save money by
starving ourselves of future options.

Second, we believe that energy innovation should be financed
from within the energy system, Our recommendations would
totat just 1.5 percent of the U.S, energy bill. This is a healthy
jump from today's levels, but is stifl about ene-tenth as much,
as a fraction of sales, as other high technology industries,

gy in
eas or

\ inovation ecosystem ks & mechan
OF prototypes into commeicilseale o

The energy system should finance its own innovation—

for three reasons:

« ltis good economics to peg investments to the systems
that generate social costs.

* Funding RD&D from sales is the normal way to build new
technologies. The costs are more a user fee than a tax.

» Investment success in RD&D will pay off through lower
energy bills,

There are several options for financing this investment, When
there is a system to reduce greenhouse gas emission in the
United States, it will likely generate revenue—in the form

of permit sales, for example. The first $18 billion of these
greenhouse gas revenues should be devoted to RD&D—
because new technologies will make it far cheaper to reduce
emissions. This is a virtuous cycle.

The United States employs other user fees on the energy
system today that could be expanded. Wires charges {a

smalt fee on electricity sales) are a natural way to finance
improvement in the electric sector, just as gasoline taxes pay
for transportation infrastructure. Reducing today's subsidies to
fossil fuel industries could also cover much of the distance.

The essential requirements, though, are that we make the
basic investment, and that we commit these funds, steadily,
over the long term.

MEASURING SUCCESS

Manitoring progress in stimulating energy innovation will be
critical for adjusting to new conditions, making midcourse -
corrections, and malitaining accountabifity. Below we outline
metrics 1o chart pragress in the short, medium, and long term
for each of our five recommendations.

ISt tum
i



Recommendation 1:

Create an independent national

Energy Strategy Board.

Short term: Have we convened the Energy Strategy Board? Is it
appropriately independent and does it have access to capital?
Medium termy; Has the Energy Strategy Board developed a
National Energy Plan with concrete and measurable goals?
Has it provided guidance to the New Energy Challenge
Program to deploy large-scale pilot energy projects? Has the
secretary of energy responded to the National Energy Plan?
Has Congress reviewed the plan and begun to adjust poicy
accordingly? Has the ensrgy innovation community responded
to the Plan?

Long term: Has the Plan been updated to account for new
techaologies? Have the Plan’s goals been met?

Recommendation 2:

Invest $16 billion per year in clean energy
innovation.

Short term: How much money is the nation investing in
energy RD&D?

Medium term: Are investments driving down prices for the

hnal
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Recommendation 4:

Fund ARPA-E at $1 billion per year.

Short term: How much funding is ARPA-E receiving? How
many projects is it supporting?

Medium term: What innovations have been pioneered by
ARPA-E? Is the project using funds efficiently?

Long term: Are technologies developed by ARPA-E
competitive in price and being deployed widely?

Recommendation 5: .
Establish and fund a New Energy Challeng
Program to build large-scale pilot projects.
Short term: Has a New Energy Challenge Program been
established and funded? Does it have Congressional and
White House support to operate nimbly and quickly? Has it
successfully assembled a group of experts and launched a
series of roadmaps? Has it brought in private sector resources
10 support its mission?

Medium term: Have the technology roadmaps successfully
informed the National Energy Plan and the Technology
Demonstration Initiatives? Are the initiated projects meeting
cost, performance and schedule Has the NECP

most critical enargy ? Have the technol met
and passed performance gates?

Long term: Are key technologies being built and sold at

a reasonable price? Are low-carbon technologies being
deployed at sufficient scale?

Recommendation 3:

Create Centers of Excellence with strong
domain expertise.

Short term: How many Centers of Excellence have been
created? How much funding are they receiving?

Medium term: What innovations have been pioneered by
the Centers of Excellence? Are they using funds efficiently?
Are the Centers catalyzing productive refations between
government bodies, universities and the private sector?
Long term: Are technologies developed by the Centers for
Excellence competitive in price and being deployed widely?
Are the Centers the nucleation points for industry? Are they, it
effect, new Research Triangles or Silicon Valleys for energy?

blished i partnerships? Is the Program
maintaining an appropriate risk profile?
Long term: Are there follow-on projects from the Program’s
first-of-kind projects? Has the organization maintained
strorig private:séctor participation and financial support? Are

pported projects at capacity, clean

power for the American economy and sequestering harmful
greenhouse gases?
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CONCLUSION AND PAYOFF

Energy innovation is a commitment to long-term prosperity.
If the United States invests in its clean energy future now,
our nation can reap immense benefits. We have seen this
waork in other sectors, and it can work in energy. Public- and
private-sector innovators have made miracles happen right
here on home soil—Americans developed the computer
and the Internet, delivered air and space travel and decoded
the human genome. Standing on their shoulders, we can
see a clean energy future within reach. By scaling the good
technologies of today and discovering new technologies that
do not yet exist, we have an opportunity to achieve a simifar
mitacle in energy.

On the other hand, if we starve energy research, there is no
doubt that this country will have constrained future options.
The national energy system is almost unfathomably large.
and it will take many decades for its sunk investments to
turn over. Today's investment decisions on transportation
systems, power plants, buildings, and facteries have the
effect of locking in long-term consequences for our economy,
national security, and environment. There is vast room for
improvement in our energy system.

The American way is to invent our future, to seize controf of
our destiny. In the energy realm, that means a step-function
change in the way we innovate. As Americans, we all need to
create new patterns in powaer, transportation, manufacturing,
and housing that g ther than i our
national security and gconomic health.

The recommendations in this report are specific and
affordable. They are not especially difficult, and they need
not inspire a partisan battle. The recommendations reflect
fundreds of years of private sector management experience,
and the d advice of sci demic leaders,
government fab directors, and energy specialists,

We call upon the Congress and the president to act on these
recommeandations, We stand ready (o help with further
consultation, design, and implementation,




59

ENDNOTES

LR [t Mational Scenca i by 36, Feshirad resparc] olifigisizes, budget suthaeily, and
et susherity for basic meaarch, by budpat functioey FY 1955-2008. retpf b 5t o
id=3008d-7

|21 GF Nemet, D3, Kammen, LLS ensrgy ressarch snd development: Declining investment, incroasing need, and the fessiiffty
of expangian, Erevgy Policy 35 {2007) 745-755,

[3F ical Resaarch and of Amarica PRAMAL Phs Predle 2008, £
et S 0Profla pdl
(L ion's Srianca and Engi g Indicators 200, wanwins! gov/satistaes saind 10pddeD4 pdf
2. Marin, Dan, The P¥ Learning Cunéa: How Does i Compare with i SEMI, 2009, hatpe/ of
AboutPVEroup/ctr_G29584
3. Fgure : Ewopean i b it d AT Keamyy. SET lor 2020, Published 2003, b fwwnsettor 2020 ey’
4. Matioral Academies. Eneegy Razaarch at BOE: Was it warth it? National Academy Press: Washinighan, DC. 2001,

Fresdent’s Council of Advisars on Selence and Technology, Astessing the U S, RAD mesiment. Dclober 18, 2002:
Urited 5 hility Office, of Energy: Ky Chigllangs i fox Duveloping and Depkiying
Advanced Enargy Techoclagias to Meat Futuie Noeds, Repeet 1o Coogiessiors] Raquasters, December 2005,

5. This program daseribed in Recommandation 5.

=

The Clean Energy Deployment Admanistration {CEDA) is a proposed new putdic financial institition that would Facilitate the
of advarzed enegy gies into the markatplece. A bill authoeiting his institution was assed in the House of
Peprisentatives and i3 exretly pending in the Senate.

Figure sourcos: 1) Energy Technology ROSD 2009 Edition, Intemational Enengy Agency, Ibp s i, org (2] Tha world fact
baoatk, G Apancy, hitpeth i f icati Itk {3} China Statistical k
Seinnon and Technology, 008,

B, Fitgori sourca; Natipnad Foundation Data table 26. Fedural tesearch and development obiigations. berdget suthority, and
‘budget authority for basic resaarch, by budget Fanction: FY 1955-200% [adjusted 1o 2005 LSO, bt fwwvenst gov/statistics)
nst0831 Bicontent clm?pub_ 3880802, Nong: i ' » o publi P& spening is smaller

than tha [0S number bocauss the NSF usas a stricter def

4. See b 7 for thess dataids.

10, Mipwery, Davad £ Richand R, Nebson-and Ben Mantin. Techinbogy Policy and Gisbal Warereg National Endowment for Science, 3
Technobogy, and the Arts, October 2009, X

11. United States Senate’ The Bensfits of Medical Research and the Rale of the NiH, BMay Dmhmf.m;:mﬁmf

12, Fgus i ence Fousdation Dato table 36, Fadenal d ehkgations, Tucket authorisy, and bodget
autharity for basic rasaaech, by budges furction: FY 1955-2008 Tadpsted to 2005 LSO}, et ral povistanistics ref08315/coment.
chmiTpub_ith=3R6084d:2,

The American way s o ivent our future
(o stie controlof ur destny







61

That is because today the Federal commitment to energy re-
search and development is less than one-half of one percent of what
consumers in this nation spend every year in energy. U.S. research
and development needs the proper investment in order to help us
diversify our energy sources in the future and keep consumer costs
down.

We will hear from Mr. Augustine that China is expected to sur-
pass us in research and development in the next five years and
now the United States ranks 29th among developing nations with
Federal research and development. So I hope, if we are holding
ourselves accountable, we will look at how we compare to the rest
of the world.

The House recently passed a version of the America Competes
Act that would actually cut ARPA-E funding research in half, so
I do not think that is how we compete. In fact, one of my constitu-
ents, Bill Gates, and the CEO of Cummings Engineering, led a
charge in 2010 to say that ARPA-E should actually be increased
in a significant way if we are going to usher in the innovation and
job growth that is going needed to advance our energy market. The
Department of Energy needs to make sure that we are collabo-
rating on a variety of issues with ARPA-E, and it seems to me that
my colleagues in the House seem intent in rolling back the clock.

One of top scientific advisor for President Roosevelt, who was a
key figure in launching the Manhattan Project, said, “Advances in
science when put to practical use mean more jobs, higher wages,
and shorter hours ... but to achieve these objectives—to secure a
high level of employment, to maintain a position of world leader-
ship-the flow of new scientific knowledge must be both continuous
and substantial.” I could not agree more.

We have one of our witnesses here today from the Northwest,
Commissioner Colleen McAleer, from the Port of Port Angeles. The
Commissioner and her colleagues at the port are working on inno-
vation in composite materials that help improve fuel efficiency
whether you are talking about aerospace or you are talking about
automobiles, and that market is expected to grow to $26 billion by
next year.

How the Department of Energy’s Advanced Manufacturing Office
and its laboratories who work with economic development and
translate their scientific capabilities into real world economics
value is something that we need to talk about today in helping us
move our energy efforts forward.

It is also important and very timely that we talk about our in-
vestment in cyber security. Last week we discovered over 4,000,000
Federal employees’ personnel files were hacked. The breach only
underscores the persistent and constantly evolving threat from
cyber. So it is very important that we talk this morning about that
particular issue, as it relates to the grid, because it is a target. The
Department of Energy has an underappreciated role in addressing
this threat and has piloted ways to engage industry in technology
development, and information sharing on the security supply chain.
I hope that we will be able to talk about research and development
and efforts for enhanced grid security on today’s agenda.
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So again, thank you, Madam Chair, and I thank the witnesses
for being here today to talk about this broad subject area that we
have before us.

The CHAIRMAN. Thank you, Senator Cantwell.

Let us begin with our witnesses. Welcome to each of you. We will
have an opportunity for five minutes of testimony from each of you.
Your full statements will be included as part of the record. Once
you have all given your initial opening statements, we will move
to the Committee members for questioning.

This morning we have the Honorable Lynn Orr, who is the
Under Secretary for Science and Energy at the U.S. Department of
Energy. Next to him we have Ms. Colleen McAleer, who is Commis-
sioner at Port of Port Angeles in Washington State. Mr. Norm Au-
gustine has appeared before this Committee many times. Welcome,
Mr. Augustine, as a member of the Bipartisan Policy Center. We
also have the Honorable Karen Harbert, who is the President and
CEO of the Institute for the 21st Century Energy. Mr. Duane
Highley is the President, CEO and Chief Affordability Officer for
the Electric Cooperatives of Arkansas, welcome. Finally, we have
Mr. Mark Mills, who is Senior Fellow of the Manhattan Institute
for Policy Research. Welcome to each of you.

Deputy Secretary Orr, if you would like to start the panel off this
morning, we welcome your comments. Thank you.

STATEMENT OF HON. LYNN ORR, UNDER SECRETARY FOR
SCIENCE AND ENERGY, U.S. DEPARTMENT OF ENERGY

Dr. ORR. Thank you very much, Chairman Murkowski, Ranking
Member Cantwell and members of the Committee. I appreciate the
opportunity to testify today on behalf of the Department of Energy
regarding energy accountability and reform legislation.

As I know you know, the United States energy landscape is un-
dergoing a period of rapid transition. We’re now the largest com-
bined producer of oil and gas in the world, and our oil imports are
the lowest they’ve been in over 40 years. Natural gas use in power
generation has significantly increased, and U.S. liquefied natural
gas exports are scheduled to start within a year. Wind and solar
power generation have grown dramatically, vehicles have reached
historical levels of efficiency and ethanol is now ten percent of U.S.
gasoline supply.

While these dramatic changes have created enormous opportuni-
ties, they also pose a set of challenges and opportunities for energy
policymakers, investors, non-governmental organizations and in-
dustry. These opportunities and challenges come in many forms.
And addressing them will require action by many parties including
Congress, the private sector and the public sector. And the need for
action is urgent as the impacts of climate change threaten our
economy, environment and national security.

To work to combat these impacts, the Department of Energy is
leading efforts to move to a low carbon future in support of the Ad-
ministration’s all of the above approach to energy and climate ac-
tion plan. The Department carries out this work by collaborating
with some of the nation’s best innovators and businesses to support
high impact applied research development and demonstration ac-
tivities. This includes the experts at DOE’s 17 national laboratories
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which carry out cutting edge research and development to advance
the nation’s most complex challenges in science, energy, national
security and environmental management.

With Congress’ support the Department implements a range of
strategies aimed at reducing U.S. reliance on oil, saving American
families and businesses money, creating jobs and reducing pollu-
tion. In the last year we’ve seen some important accomplishments
across the Department’s technology portfolio that highlight this all
of the above approach.

Let me just name a few. We’ve sequestered, geologically, ten mil-
lion metric tons of CO2 through DOE-supported projects. We have
two commercial-scale, cellulosic ethanol facilities supported by
DOE grants or loan guarantees that have now begun operations.
We’ve commissioned one of the world’s largest battery storage sys-
tems at the Tehachapi Wind Energy Storage Project, and we've
successfully completed the first five-year program at the Consor-
tium for Advanced Simulation of Light Water Reactors, CASL,
which continues to work toward design and licensing support of
small modular nuclear reactors with advanced safety features.

So as Under Secretary for Science and Energy, my job is to co-
ordinate DOE’s scientific research efforts and our portfolio of ap-
plied energy research and development as we transition to a low
carbon future. My office is working to enhance the productive links
amongst the science and energy programs as we build and execute
the Department’s research, development, demonstration and de-
ployment activities.

Now this is particularly important because fundamental science
underpins absolutely everything we do in the energy sector, and
the world of energy applications is rich with opportunity to put the
science to work and also for energy applications to illuminate the
opportunities for science that could have game changing impact.

Senator Cantwell’s quote of Vannevar Bush resonated with me
the investments we make in fundamental science will pay off in all
kinds of ways that we don’t foresee exactly right now but are fun-
damental to our ability to compete in the global world that’s ahead
of us.

The Committee is taking on a yeoman charge of a broad range
of 42 bills today, the majority of which have some kind of connec-
tion to the Department of Energy. I'd be happy to try to answer
your questions to the extent that I can this morning. I appreciate
the ongoing bipartisan efforts to address our nation’s energy chal-
lenges, and I look forward to working with the Committee.

[The prepared statement of Dr. Orr follows:]
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Statement of Dr. Lynn Orr
Under Secretary for Science and Energy
U.S. Department of Energy

Before the
Committee on Energy and Natural Resources
United States Senate

June 9, 2015

Introduction

Chairman Murkowski, Ranking Member Cantwell, and Members of the Committee, thank you
for the opportunity to testify today on behalf of the Department of Energy regarding energy
accountability and reform legislation.

In support of the Administration’s all-of-the-above approach to energy and the Climate Action
Plan, DOE is leading efforts to move to a low carbon future and doing so by working with some
of the Nation’s best innovators and businesses to support high-impact applied research,
development, and demonstration activities.

With Congress’s support, the Department implements a range of strategies aimed at reducing
U.S. reliance on oil, saving American families and businesses money, creating jobs, and reducing
pollution. We work to ensure that the low carbon technologies of today and tomorrow are
invented and manufactured in America.

As Under Secretary for Science and Energy, my job is to coordinate DOE’s scientific research
efforts and our portfolio of applied energy research and development (R&D) as we transition to a
low carbon future. Fundamental science underpins everything we do in the energy sector, and the
world of energy applications is rich with opportunity to put the science to work, and also for
energy applications to illuminate the opportunities for science that could have game-changing
impact. My office is working to enhance the productive links among the science and energy
programs as we build and execute the Department’s research, development, demonstration and
deployment activities.

I have been asked to testify on a package of bills related to energy accountability and reform.
The Committee is considering a broad range of 42 bills today, the majority of which have some
nexus to the Department of Energy. The Administration continues to review all of these bills
and has not formulated a position on them.



65

I appreciate the ongoing bipartisan efforts to address our Nation’s energy challenges, and I look
forward to working with the Committee.

Energy Landscape

There has been an energy revolution in the United States over the last decade. We are now the
largest combined producer of oil and gas in the world and our oil imports are the lowest they
have been in more than 40 years. Natural gas use in power generation has significantly increased
and U.S. liquefied natural gas exports are scheduled to start within a year. Wind and solar power
generation has grown dramatically, vehicles have reached historic levels of efficiency, and
ethanol is now ten percent of U.S. gasoline supply.

The United States is, however, at an energy crossroad. As noted, our energy landscape is
dramatically changing with implications for all parts of the energy sector and our economy as a
whole. The rapid and dramatic changes in the Nation’s energy landscape have created enormous
opportunities. At the same time, they pose a set of challenges and opportunities for energy
policy makers, investors, non-governmental organizations and industry. These opportunities and
challenges come in many forms, and addressing them will require action by many parties,
including Congress, the private sector, and public sector.

The Committee’s last several hearings have focused on broad topics such as energy
infrastructure, energy supply, and today on energy accountability and reform. Over the past year
and a half, the DOE has led an Administration wide effort focused on the energy issues facing
our Nation, specifically on infrastructure in the first installment of the Quadrennial Energy
Review (QER). As you know, this first installment of the QER was released in April and, the
Secretary testified in front of this Committee days after its release.

uadrennial Energy Review (QER

The first installment of the QER focuses specifically on the critical energy infrastructure that
serves as the backbone of our nation’s system for energy transmission, storage, and distribution.
The development of the QER underscores the strong public interest in advancing key national
goals of jobs, competitiveness, energy security and a cleaner energy future. It also provides
policy makers with a roadmap for meeting key energy objectives: enhancing energy
infrastructure resilience, reliability, safety and security; modernizing the electric grid and our
energy security infrastructures; and improving “shared” energy infrastructures—railways,
waterways, ports and roads—that move both energy and other commodities. Several
crosscutting themes were also considered, including jobs, the environment, infrastructure siting,
and integration of North American energy markets.

Some recommendations within the QER will require new authority from Congress, and we look forward
to working with you on those issues, which include, but are not limited to:
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* Financial assistance to help states make cost-effective improvements in the safety and
environmental performance of natural gas distribution systems, focusing on offsetting
incremental costs to low-income households and enhanced direct inspection and
maintenance programs.

o Updating Strategic Petroleum Reserve release authorities to reflect modern oil markets,
and funding for necessary infrastructure life extension and enhanced incremental
distribution capacity.

s Analyzing the risks associated with the loss of large power transformers and approaches
for mitigating this risk, possibly including the development of one or more transformer
reserves, which would require congressional authorization.

To help guide the work of this Committee, a summary version of the QER was developed for
policymakers. Iask the Chairman’s permission to submit this summary for the record.

Quadrennial Technology Review (QTR)

Later this summer, DOE will complete the second-ever Quadrennial Technology Review (QTR).
The QTR will offer a comprehensive analysis of energy technology trends and opportunities,
with a focus on identifying the research, development, demonstration, and deployment pathways
that will help the Nation achieve greater energy, economic, and environmental security. We look
forward to briefing the findings of the QTR for the Committee and your Senate colleagues.

All-of-the-above Approach

An essential focus of the Department of Energy is helping our nation lead the transition to a
clean, low carbon energy economy in order to enhance our energy security and mitigate the
impacts of climate change. The Department serves this goal principally through supporting
advancements in science and technology across the energy spectrum.

In the last year, we have seen important accomplishments across the Department’s technology
portfolio that highlight this all-of-the-above approach. We have geologically sequestered 10
million metric tons of CO; through DOE-supported projects. Two commercial-scale cellulosic
ethanol facilities supported by DOE grant or loan guarantees have commenced operations. We
have commissioned one of the world’s largest battery storage systems at the Tehachapi Wind
Energy Storage Project. ARPA-E’s grant program has attracted more than $850 million in
private follow-on funding to 34 projects, with 30 ARPA-E teams forming new companies.

The Office of Energy Efficiency and Renewable Energy (EERE) has launched the Frontier
Observatory for Research in Geothermal Energy (FORGE), a first-of-a-kind field laboratory to
deploy enhanced geothermal energy systems, and the first round of awardees was announced last
month. The Office of Nuclear Energy has successfully completed the first five-year program at
the Consortium for Advanced Simulation of Light Water Reactors (CASL) nuclear modeling
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Hub at the Oak Ridge National Laboratory, and continues its work toward design and licensing
support of a small modular nuclear reactor with advanced safety features.

I would like to take this opportunity to talk about a few existing programs that focus on the work
represented by legislation being considered today.

Office of Energy Efficiency and Renewable Energy

EERE’s energy efficiency portfolio seeks to improve the energy efficiency of the Nation’s
homes, buildings, and industries. The Building Technologies, Advanced Manufacturing,
Weatherization and Intergovernmental Programs, and Federal Energy Management Program
Offices develop and help provide businesses, consumers, and government agencies with
innovative, cost-effective energy-saving solutions to improve their energy efficiency. This
includes the development of higher-efficiency products, new ways of designing homes and
buildings, and new ways of improving the energy intensity and competitiveness of American
manufacturers. EERE’s energy efficiency portfolio also supports better integrating the built
environment with our energy system to combat costly peaks in energy demand and to increase
the capabilities and value of buildings and facilities.

EERE’s renewable power portfolio supports developing solutions to significantly increase the
amount of cost-competitive electric power that is generated from renewable resources across the
Nation. The Solar, Geothermal, and Wind and Water Power Technologies Offices within EERE
help advance technology RD&D to cost-effectively hamess the United States” abundant and
diverse supply of renewable resources. While each renewable power technology has unique
tradeoffs, EERE seeks to ensure the development of multiple renewable power technology
options for every region of the country, enabling the U.S. to diversify its energy portfolio and
better protect our environment and respond to the threat of climate change.

EERE’s sustainable transportation portfolio supports research, development, and demonstration
work and efforts to break down market barriers for a variety of domestic and cost-effective
sustainable transportation technologies. Broadly, the Vehicle, Bioenergy, and Hydrogen and Fuel
Cell Technologies Offices support two key parallel solution pathways: (1) using less energy to
move people and freight and (2) replacing conventional fuels with cost-competitive, domestically
produced, sustainable alternative fuels with lower greenhouse gas emissions. Because most
petroleum use in the transportation sector occurs in personal vehicles and heavy trucks, EERE’s
portfolio emphasizes transportation technologies in these areas.

Office of Electricity Delivery and Energy Reliability

The Office of Electricity Deliverability and Energy Reliability’s (OE) mission is to lead national
efforts to modernize the electricity delivery system, enhance the security and reliability of
America’s energy infrastructure, and facilitate recovery from disruptions to the energy supply.
OE leads the Department’s efforts to strengthen, transform, and improve our energy
infrastructure so that consumers have access to reliable, secure, and clean sources of energy. The

4
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goal for the future grid is to provide a platform that delivers reliable, affordable, and clean
electricity to consumers where they want it, when they want it, and how they want it.

To accomplish this vital mission, OE works closely with private industry and Federal, state,
local, and tribal governments on a variety of initiatives to modernize the electric grid and
enhance key characteristics of the U.S. electric transmission and distribution systems, which
include:
+ Reliability — consistent and dependable delivery of high quality power;
+ Flexibility — the ability to accommodate changing supply and demand patterns and new
technologies;
« Efficiency — low losses in electricity delivery and more optimal use of system assets;
+ Resiliency — the ability to withstand and quickly recover from disruptions and maintain
critical function;
+  Affordability — more optimal deployment of assets to meet system needs and minimize
costs;
»  Security — the ability to protect system assets and critical functions from all hazards; and
+  Minimal environmental footprint — grid system designs that reduce total environmental
impact of grid components and connected systems.

Improvements to all of these operational capabilities, together with end-to-end protection from
manmade and natural threats, are necessary for a modern and reliable grid.

Office of Fossil Energy

The Office of Fossil Energy (FE) advances technologies related to the reliable, efficient,
affordable, and environmentally sound use of fossil fuels which are essential to our Nation’s
security and economic prosperity. FE leads Federal research, development, and demonstration
efforts on advanced carbon capture, and storage (CCS) technologies to facilitate achievement of
the President’s climate goals. FE also develops technological solutions for the prudent and
sustainable development of our unconventional domestic resources.

FE also manages the Nation’s Strategic Petroleum Reserve (SPR). The SPR, with a capacity of
727 million barrels, serves as the largest stockpile of government-owned emergency crude oil in
the world. The SPR helps ensure U.S. energy security by providing protection against disruptions
in U.S. oil supplies. It also allows the United States to meet, in combination with commercial
stocks, its International Energy Agency (IEA) obligation to maintain strategic oil stocks equal to
ninety days of net oil imports.

In addition to the SPR, FE oversees the Northeast Home Heating Oil Reserve, which provides a
short-term supplement to commercial home heating oil supplies in the Northeast in the event of a
supply interruption.
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Office of Science

The Office of Science (SC) continues its distinguished history of making important investments
in basic research, scientific user facilities, and facility construction across our six program areas:

Advanced Scientific Computing Research (ASCR) supports research to discover,
develop, and deploy computational and networking capabilities to analyze, model,
simulate, and predict complex phenomena important to DOE.

Basic Energy Sciences (BES) supports research to understand, predict, and ultimately
control matter and energy at the electronic, atomic, and molecular levels in order to
provide the foundations for new energy technologies.

Biological and Environmental Research (BER) supports fundamental research and
scientific user facilities to achieve a predictive understanding of complex biological,
climatic, and environmental systems for a secure and sustainable energy future.

Fusion Energy Sciences (FES) supports research to expand the fundamental
understanding of matter at very high temperatures and densities and to build the scientific
foundation of fusion energy.

High Energy Physics (HEP) supports research to understand how the universe works at
its most fundamental level by discovering the most elementary constituents of matter and
energy, probing the interactions among them, and exploring the basic nature of space and
time itself.

Nuclear Physics (NP) supports research to discover, explore, and understand all forms of
nuclear matter, including experimental and theoretical research to create, detect, and
describe the varied forms of nuclear matter that can exist, including those that are no
longer found naturally.

Other Topics of Legislation

This hearing also includes bills that, while not under my direct purview, are related to DOE.
There are several bills relating to the Loan Program Office, which issues loans and loan
guarantees to accelerate the commercial deployment of clean energy projects and advanced
vehicle manufacturing in the U.S. The program works with the private sector to fill a critical
role in the marketplace because commercial banks and bondholders are often unwilling to
finance the first few commercial-scale projects that use a new technology since there is not yet a
history of credit performance or operation.

The LPO currently manages a more than $30 billion portfolio of projects, including the first new
nuclear power plant to be licensed and constructed in the United States in more than thirty years,

6



70

some of the largest utility-scale solar facilities in the world, dozens of retooled auto
manufacturing plants producing some of America’s best-selling vehicles, the world’s largest
solar thermal energy storage system, and many other ground-breaking projects. Overall, these
loans and loan guarantees have resulted in more than $50 billion in total project investment. As
of March 2015, $22.3 billion has been disbursed and $5.4 billion of principal and interest has
been repaid to the U.S, Treasury; actual and estimated losses to date represent approximately
2% of the more than $30 billion of closed and committed loans and loan guarantees

which compares favorably to the private sector.

Further, there are several bills regarding the national laboratories, of which 13 come within the
purview of my office. In fact, I have been fortunate enough to visit all of DOE’s national
laboratories. The Energy Secretary has made it a cornerstone of his tenure to strengthen and
enhance the relations between the Department and the national laboratories. To this end, we
have established a regular strategic dialogue with the labs through leadership councils involving
lab directors, Chief Operating Officers, and other key managers. Those coordinated efforts
include standing up the National Laboratory Policy Council, which consists of the National Lab
Directors Council leadership and senior Departmental leadership, and the National Laboratory
Operations Board, led by the Office of the Under Secretary for Performance and Management
which includes representatives from the labs’ Chief Operating Officers and Chief Research
Officers, as well as programs within the Department that steward labs.

There are also a number of ongoing efforts to review lab issues, including the congressionally
directed Commission to Review the Effectiveness of the National Energy Laboratories and the
Secretary of Energy Advisory Board, which is looking at important issues to keep DOE’s
national laboratories on the cutting edge of scientific development.

We are making good progress in these efforts, and are continuing to strengthen and enhance our
national laboratory system, a priority that the Secretary and I share with you. While it is
important to look at streamlining and improving the operations of our national labs, T am
concerned that some of the proposed provisions in introduced legislation would weaken DOE
oversight of the laboratories.

Conclusion

Through research and development, deployment, and collaborations at all levels of government
and the private sector, the Department of Energy aims to support an efficient transition during
our Nation’s energy revolution. While significant progress has been made, continued
investments are necessary to capture the full set of opportunities.

The Administration looks forward to continuing to work with the Congress on bipartisan energy
legislation to boost U.S. competitiveness and job creation.
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Thank you again for the opportunity to be here today, and I would be happy to answer your
questions.
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Summary

TRANSFORMING U.S.
ENERGY INFRASTRUCTURES
IN A TIME OF RAPID CHANGE:

THE FIRST INSTALLMENT OF THE
QUADRENNIAL ENERGY REVIEW

SUMMARY FOR POLICYMANKERS

‘The U.S. energy landscape is changing. The United States has become the world’s leading producer of
oil and natural gas combined. The country is less dependent on foreign oil, as a percentage of national
oil consumption, than it has been since 1971. Current cars can go farther on a gallon of gas than ever
before. Between 2005 and 2014, U.S. consumption of motor gasoline fell 2.6 percent despite population
growth of 7.6 percent and gross domestic product growth of 13.0 percent. Additionally, as a result of
changes in economic structure and conditions and policies to promote enecrgy efficiency, US. electricity
consumption was flat over that 10-year period and total energy use declined by 1.9 percent.*

‘The composition of the Nation’s energy supply has also started to shift: petroleum consumption is flat
and coal consumption is declining, while the use of natural gas and renewables is growing. In 2014,
renewable energy sources accounted for half of new installed electric-generation capacity, and natural
gas units made up most of the remainder. Electricity generation from wind grew 3.3-fold between
2008 and 2014, and electricity generation from solar energy grew more than 20-fold.

The focus of US. energy policy discussions has shifted from worries about rising oil imports and
high gasoline prices to debates about how much and what kinds of US. energy should be exported,
concerns about the safety of transporting large quantities of domestic crude oil by rail, and the
overriding question of what changes in patterns of US. energy supply and demand will be needed—
and how they can be achieved—for the United States to do its part in meeting the global climate
change challenge.

¢ The figures in this and the succeeding paragraph are from: Energy Information Administration. “Monthly Energy Review”
March 20 € ¢ yida ! . However, the population data are from: Census
Bureau. “Population Estimates. cessed April 5, 2015.
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Summary: The First Installment of the Quadiennial Ensrgy Review

In the “Climate Action Plan” unveiled by President Obama in June 2013, he directed his Administration to
initiate an interagency Quadrennial Energy Review (QER) to help ensure, in this dramatically changing energy
landscape, that Federal energy policy is appropriately matched to the Nation’s economic, security, and climate
goals. 'The approximately annual installments of the QBR over the ensuing 4 years are to focus on different
components of the Nation's energy system—resource extraction and processing, energy transport and storage
infrastructure, electricity generation, energy end-use—providing findings and recommendations on how
Federal energy policy can best complement and incentivize state, local, tribal, and private sector actions so as
to meet ongoing and emerging challenges and take advantage of new opportunities.

"This first installment of the QER addresses infrastructures for energy transmission, storage, and distribution
(TS&D), broadly defined as infrastructures that link energy supplies, carriers, or by-products to intermediate and
end users. This focus was chosen because the dramatic changes in the U.S. energy landscape have significant
implications for TS&D infrastructure needs and choices. Well-informed and forward-looking decisions that
lead to a more robust and resilient infrastructure can enable substantial new economic, consumer service,
climate protection, and system reliability benefits. Good decisions on TS&D infrastructure can also provide
flexibility in taking advantage of new opportunities to achieve our national energy objectives.

‘This summary follows the organization of the main report, starting with an introduction to TS&D
infrastructure issues (corresponding to Chapter I, Introduction, in the main report) and continuing with
sections on the following:

o Increasing the Resilience, Reliability, Safety, and Asset Security of TS&D Infrastructure (Chapter IT)

»  Modernizing the Blectric Grid (Chapter 11D

e Modernizing US, Energy Security Infrastructures in a Changing Global Marketplace (Chapter IV)

«  Improving Shared Transport Infrastructures (Chapter V)

»  Integrating North American Energy Markets (Chapter VI)

s Addressing Environmental Aspects of TS&D Infrastructure (Chapter VII)

»  Enhancing Employment and Workforce Training (Chapter VIII)

o Siting and Permitting of TS&D Infrastructure (Chapter IX).

The main report’s treatment of the QER analytical and stakeholder process (Chapter X, Analytical and
Stakeholder Process) and its appendices on technical details of TS&D infrastructure for liquid fuels, natural
gas, and electricity are not covered here.

Introduction to T5&D Infrastructure Issues

‘The United States has one of the most advanced energy systems in the world, supplying the reliable, affordable,
and increasingly clean power and fuels that underpin every facet of the Nation's economy and way of life.

‘The energy TS&D infrastructure that links the components of that system with cach other and with users

is increasingly complex and interdependent. It includes approximately 2.6 million miles of interstate and
intrastate pipelines; about 640,000 miles of transmission lines; 414 natural gas storage facilities; 330 ports
handling crude petroleum and refined petroleum products; and more than 140,000 miles of railways that
handle crude petroleum, refined petroleum products, liquefied natural gas, and coal. The components of the
Nation’s TS&D infrastructure considered in this report are listed in Table SPM-1.

‘The requirements that this TS&D infrastructure must meet are extensive and demanding. It must handle a
diverse and evolving mix of energy sources and energy products; link sources, processors, and users across
immense distances; match demands that vary on multiple time scales; co-exist with competing uses of the

§-2 QER Report: Energy Transmission, Storage, and Distribution Infrastructure | April 2015
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same systems (e.g., ports and railways); and perform 24 hours a day, 365 days a year with high reliability, which
in turn reguires both low susceptibility to disruptions and the resilience to recover quickly from whatever
disruptions nonetheless occur. The longevity and high capital costs of energy TS&D infrastructure, moreover,
mean that decisions made about how to locate, expand, and otherwise modify this infrastructure today will

be influencing—either enabling or constraining—the size and composition of the national energy system for
decades to come.

Chatlenges of TS&D Infrastructure Management and Policy

Much of the TS&D infrastructure is owned and operated by the private sector, and a significant portion of the
related legal, regulatory, and policy development and implementation occurs at state and local levels. At the
same time, the Federal Government controls and operates substantial TS&D infrastructure assets of its own,
including inland waterways, thousands of miles of transmission lines, and strategic oil and product reserves.
Some of the infrastructure elements owned by others are federally regulated with respect to aspects of siting,
safety, environment, and reliability. A number of emergency authorities bearing on TS&D infrastructure are
also vested in the Federal Government.

A further complexity affecting the TS&D infrastructure management and policy is that these infrastructures
often reach across state and even international boundaries, thus affecting large regions and making multi-state
and sometimes multi-national coordination essential for modernization, reliability, resilience, and flexibility.

In addition, the large capital costs, scale, and “natural monopoly” characteristics of much TS&D infrastructure
tend to perpetuate the role of incumbent providers; these circumstances constrain innovation and add to the
usual litany of market failures—public goods, externalities, information deficits, perverse incentives—generally
understood to warrant intervention through government policy when the proposed remedy is expected to
have sufficient net benefits to overcome predictable ancillary and unintended consequences.

QER Report: Energy Transmission, Storage, and Distribution Infrastructure | Aprif 2015
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Summary: The First Installment of the Guadrennial B

TGy Review

Table SPM-1. Components of TS&D Infrastructure Considered in this Instaliment of the QER

Fuel/Energy Carrier TS&D Infrastructure Element/System

Transmission lines and substations

Distribution tines and distributed generation

Electricity
Electricity storage

Gther electric grid-related infrastructure

Natural gas gathering lines

Transmission pipelines

Natural gas storage facilities

Natural Gas
Processing facilities

Distribution pipelines and systems

LNG production/storage facilities (including export terminals)

Rail, truck, barge transport

Coal
Export terminals
Crude ol pipelines
Crude off and products import and export terminals
Crude Oilf Rail, truck, barge transport
Petroleum Products Ol refineries
Strategic Petroleum Reserve & Regional Petroleum Product Reserves
CO, pipelines {including EOR)
Biofuels Transport of feedstock and derived products, biorefineries

Chapter 1, Table 1-1.

Given the complexity of this policy landscape, it should be obvious that Federal policies to encourage and
enable modernization and expansion of the Nation’s TS&D infrastructure must be well coordinated with state,
local, tribal, and (sometimes) international jurisdictions. Full consideration must be given to the interaction
of policy at all levels of government with private sector incentives and capabilities and include attention to
opportunities for well-designed, purpose-driven, public-private partnerships.

Current Trends Affecting TS&D Infrastructure Choices

A number of changes in the U.S. energy landscape over the last decade were previously mentioned—dramatic
changes in the pattern of domestic coal, petroleum, and natural gas production; a drastically altered outlook
for energy imports and exports; large increases in electricity generation from wind and sunlight; and an
increased priority on moving rapidly to reduce greenhouse gas (GHG) emissions from the energy sector. Al
of these trends have significant implications for the Nation’s TS&D infrastructare. So does another trend that
has been building for decades, which is lack of timely investment in refurbishing, replacing, and modernizing
components of that infrastracture that are simply old or obsolete. These trends are elaborated briefly in the
subsections that follow.

S-4  QER Report: Energy Transmission, Stosage, and Distribution Infrastructure | April 2015
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Aging Infrastructure and Changing Requirements

More than a decade ago, a Department of Energy (DOE) report pronounced the US. electricity grid “aging,
inefficient, congested, and incapable of meeting the future energy needs of the information economy without
significant operational changes and substantial public-private capital investrent over the next several
decades”! Although significant improvements have been made to the grid since then, the basic conclusion of
the need to modernize the grid remains salient. The Edison Blectric Institute estimated in 2008 that by 2030
the U.S. electric utility industry would need to make a total infrastructure investment of $1.5 trillion to $2.0
trillion, of which transmission and distribution are expected to account for about $900.0 bilion.?

Modernization of the grid has been made all the more urgent by the increasing and now virtually pervasive
dependence of modern life on a reliable supply of electricity. Without that, navigation; telecommunication;
the financial system; healthcare; emergency response; and the Internet, as well as all that depends on it,
become unreliable. Yet the threats to the grid—ranging from geomagnetic storms that can knock out crucial
transformers; to terrorist attacks on transmission lines and substations; to more flooding, faster sea-level
rise, and increasingly powerful storms from global climate change—have been growing even as society’s
dependence on the grid has increased.

In addition, technology is altering expectations of what the grid should do. Once satisfied with a simple
arrangement where utilities provided services and consumers bought power on fixed plans, individual
consumers and companies increasingly want to control the production and delivery of their electricity, and
enabling technology has become available to allow this. These trends, coupled with flat or declining electricity
demand, could dramatically alter current utility business models, and they are already making it more
important to appropriately value and use distributed generation, smart grid technologies, and storage.

Natural gas and oil TS&D infrastructures likewise face aging and obsolescence concerns. These infrastructures
have not kept pace with changes in the volumes and geography of vil and gas production. The Nation’s ports,
waterways, and rail systems are congested, with the growing demands for handling energy commodities
increasingly in competition with transport needs for food and other non-energy freight. Although
improvements are being made, much of the relevant infrastructure—pipelines, rail systems, ports, and
waterways alike—is long overdue for repairs and modernization.

One compelling example is the infrastructure for moving natural gas, Close to 50 percent of the Nation’s gas
transmission and gathering pipelines were constructed in the 1950s and 1960s—a build-out of the interstate
pipeline network to respond to the thriving post-World War If economy (see Figure SPM-1). Analyses
conducted for the QER suggest that natural gas interstate pipeline investment will range between $2.6 billion
and $3.5 billion per year between 2015 and 2030, depending on the overall level of natural gas demand. The
total cost of replacing cast iron and bare steel pipes in gas distribution systems is estimated to be $270 billion.?

® the American Gas Association reports that the total cost of replacing all cast iron pipe in the United States would be about $83 billion
in 2011 dollars. Ame.rl(.an Gas Association. “\/[Amgmg thc Reduction of the Nation’s Cast fron Inventory” 2013, wiw vy
t Ve vy, Accessed January 16, 2015, According to Pipeline and Hazardous
stration data, cast iron pipes represent approximately 30 percent of the total leak-prone pipe in the United
The: rdoru, assuming other pipe replacement has similar costs, the total cost for replacement of all leak-prone pipe is roughly
$270 biltion.
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alrennial Energy

Figure SPM-1. Age by Decade of U.5. Gas Transmission and Gathering Pipelines

Chapter 1, Figure 1-1.

‘The Nation's Strategic Petroleum Reserve (SPR) also requires attention. The design of the SPR and the
infrastructare for utilizing it were determined in 1975, when domestic ofl production was in decline, ol price

and allocation controls separated the U.S. oil market from the rest of the world, there was no global commodity
market for oil at all, and there were no hedging mechanisms to manage risk. The $PR requires updating in light of
changed circumstances, including significant maintenance and upgrades to enhance its distribution capability.

Climate Change

Energy TS&IY infrastructure has always been shaped not only by the mix of energy supply technologies

and end-use patterns, but also by the characteristics of the environment where the infrastructure must
operate, including, for example, terrain, vegetation, soil and seismic conditions, and climate. It has long been
true, as well, that choices about TS&D infrastructure have had to take into account the need to limit that
infrastructure’s adverse impacts on the environment.

By far the most important environmental factor affecting TS&D infrastructure needs now and going forward
is global climate change. Sea-level rise, thawing permafrost, and increases in weather extremes are already
affecting TS&D infrastructure in many regions. The need to mitigate global climate change by reducing
GHG emissions, moreover, is accelerating changes in the mix of energy supply options and end-use patterns,
and over time, it is likely to become the dominant such influence. Reducing GHG emissions from TS&D
infrastructare, including methane emissions from the transmission and distribution of natural gas, will be
increasingly important in this context.

"The key relevant conclusions from climate science-—as embodied in the most recent reports of the
Intergovernmental Panel on Climate Change, the National Academy of Sciences (jointly with the Royal Society
of London), and the Third National Climate Assessment of the Global Change Research Program®*5—are that
GHGs emitted by cvilization’s energy system are the dominant cause of changes in climate being observed
across the globe; that the changes not just in average conditions, but in extremes, are already causing harm to
life, health, property, economies, and ecosystem processes; and that deep reductions in GHG emissions will be
required if an unmanageable degree of global climate change is to be avoided.

§-6  OFR Report: Energy Transmission, Storage, and Distribution Infrastructure § Aprf 2015
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Actions taken In the first term of the Obama Administration in response to the climate change challenge
included major investments in a cleaner, more efficient U.S. energy future in the American Recovery and
Reinvestment Act of 2009 and subsequent Presidential budgets; the promulgation of the first-ever joint fucl
economy/GHG emission standards for light-duty vehicles and new, more stringent energy efficiency standards
for commercial and residential appliances; and the announcement of a US. emissions reduction target in the
range of 17 percent below the 2005 level by 2020. These steps were followed in the second term by the President’s
announcement, in June 2013, of a new “Climate Action Plan” with three pillars: reducing U.S. emissions of GHGs,
increasing domestic preparedness for and resilience against the changes in climate that can no longer be avoided,
and engaging internationally to encourage and assist other countries in taking similar steps.®”

Among the actions subsequently taken under the “Climate Action Plan,” those with potential relevance for
the future of TS&D infrastructure include a new Strategy for Reducing Methane Emissions nationwide;
acceleration of permitting for new renewable energy projects on public lands and military installations;
Executive Orders requiring that Federal departments and agencies—including those with responsibilities
relating to TS&D infrastructure—take climate change into account in all of their policies and programs; and
the announcement, in November 2014, of a post-2020 U.S. GHG emissions reduction target of 26 percent to
28 percent below the 2005 level by 2025,

The Administration’s actions under the “Climate Action Plan” put the United States on a path to meet the
Administration’s 2020 and 2025 targets through several means, including the establishment of carbon emission
standards for the power sector that will drive further shifts to low- and zero-carbon fuels, cleaner electricity
generation technologies, and continuing improvements in end-use efficiency. Historic and projected US.
emissions under these latest targets are shown in Figure SPM-2. While the Administration’s 2020 and 2025
targets are ambitious, it is clear that continued reduction in GHG emissions will be needed beyond 2025 in the
United States and globally. These reductions will continue to drive significant changes in TS&D infrastructure
in the Jonger term.

QER Report: Energy Transmission, Storage, and Distribution Infrastructure | April 2015
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The First Instaliment of the Quadrennial Energy Rey

Figure SPM-2. Historic and Projected U.S. Emissions under Obama Administration Targets
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Chapter 1, Figure 1-8.

Meanwhile, the ongoing impacts of global climate change have already been stressing energy TS&D
infrastructure in a variety of ways. Extreme weather events with high societal costs have been increasing
(see Figure SPM-3), a trend expected to intensify under continuing climate change. This means greater
vulnerabilities for TS&D infrastructure from hurricanes, drought, extreme temperatures, wildfires, more
intense precipitation events, and flooding. Climate change is also driving sea-level rise, which interacts
with storm surge and heavy downpours to intensify coastal flooding, and it has been thawing large areas of
permafrost in the far North, with impacts on pipelines, roads, and other energy-linked infrastructure.

5-8  QFR Report: Energy Transmission, Storage, and Distribution infrastructure | April 2015
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Figure SPM-3. Billion-Dollar Disaster Event Types by Year
Number of Events
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Chapter 2, Figure 2-2.

Goals for TS&D Infrastructure Policy
This first installment of the QUR analyzes how to Jeverage authorities, expertise, and resources to help
modernize and transform the extensive, interlocking, capital-intensive networks constituting the national
energy TS&ID) system so as to meet, in a complex jurisdictional environment, the evolving set of requirements
and challenges just described. This report presents a set of findings and recommendations, organized around
the high-level goals of energy security, economic competitiveness, and environmental responsibility, in the
context of a set of analytically derived objectives that reflect an integrated assessment of the adequacy of
existing TS&D infrastructures to meet these goals. These objectives include the following:

o Enhancing TS&D infrastructure resilience, reliability, safety, and asset security

»  Modernizing the electric grid

«  Modernizing the segments of TS&D infrastructure essential for collective energy security

«  Improving the increasingly stressed TS&D infrastructures that are shared by energy and other goods
and commodities.

‘These objectives are also informed and affected by an additional set of crosscutting needs and requirements,
namely the {following:

»  Promoting environmental responsibility in developing, managing, and updating TS&D infrastructure,
including reducing emissions from infrastructure that could contribute to climate change

«  Developing and training the workforce needed for a 21st century energy infrastructure

»  Expediting the siting of critical TS&D infrastructures to meet a range of energy needs and policy objectives

«  Enhancing North American energy market integration.

QER Report: Energy Transmission, Storage, and Distribution Infrastructure | April 2015 $-9
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Summa;

1st instaliment of the Quadrennial Energy Review

Modernizing the Nation’s TS&D infrastructures will also help enhance US. competitiveness in a global economy,
and it will support jobs—approximately 1 million people were employed in energy transmission and distribution
jobs in 2013, or almost 0.75 percent of U.S. civilian jobs; modernization will increase those numbers.

Increasing the Resilience, Reliability, Safety, and Asset Security of
T5&D Infrastructure

Ensuring the resilience, reliability, safety, and security of TS&D infrastructure is a national priority and

vital to American competiveness, jobs, energy security, and a clean energy future. The imperative for TS&D
infrastructure in the United States, going forward, is to maintain the high performance of existing systems; to
continue to accommodate significant growth in domestic energy supplies; and to manage and adapt to new
technologies, threats, and vulnerabilities in cost-effective ways. For example, severe weather is the leading
source of electric grid disturbances in the United States. In fact, between 2003 and 2012, an estimated 679
widespread power outages occurred due to severe weather, costing the U.S. economy $18 billion to $33 billion
each year between 2003 and 2013. This risk is growing; the number of Gulf Coast electricity substations
exposed to inundation caused by storm surge from Category 1 storms is projected to increase from 255

to 337 by 2030 due to sea-level rise (see Figure SPM-4). TS&D infrastructures are becoming increasingly
interconnected and interdependent, so disruptions from climate change, natural disasters, and cyber and
physical incidents can have serious consequences beyond the specific TS&D infrastructure system that is
directly affected.

Figure SPM-4. Guilf Coast Electricity Substation Facilities Exposure under Different Sea-Level Rise Scenarios
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Key Findings

Mitigating energy disruptions is fundamental to infrastructure resilience. Mitigating energy disruptions
is particularly important because other critical infrastructures rely on energy services to operate, and these
interdependencies are growing. Should disruptions ocewr, it is essential to have comprehensive and tested
emergency response protocols to stabilize the system and begin recovery.

TS&D infrastructure is vulnerable to many natural phenomena. These include hurricanes, earthquakes,
drought, wildfires, flooding, and extreme temperatures. Some extreme weather events have become more
frequent and severe due to climate change, and this trend will continue, Sea-level rise resulting from climate
change, coupled with coastal subsidence in the Mid- Atlantic and Gulf Coast regions, increases risks and
damages to coastal infrastructure caused by storm surge.

Threats and vulnerabilities vary substantially by region. In many ¢ a particular natural threat or
infrastructure vulnerability will be region specific (e.g., Gulf Coast hurricanes threatening refineries),
dampening the utility of national, one-size-fits-all solutions for reliability and resilience. Regional solutions are
essential.

Recovery from natural gas and liquid fuel system disruptions can be difficult. Although liquid fuels and
natural gas disruptions are less likely than electricity disruptions, it is relatively more difficult to recover from
disruptions to these systems than electric systems. Recovery from natural gas disruptions is particularly
difficult because of the need to Jocate and repair underground breakages.

Cyber incidents and physical attacks are growing concerns. Cyber incidents have not yet caused significant
disruptions in any of the three sectors, but the number and sophistication of threats are increasing, and
information technology systems are becoming more integrated with energy infrastructure. There have been
physical attacks; while some physical protection measures are in place throughout TS&I infrastructure
systems, additional low-cost investments at sensitive facilities would greatly enhance resilience.

High-voltage transformers are critical to the grid. They represent one of its most valnerable components.
Despite expanded efforts by industry and Federal regulators, current programs to address the vulnerability
may not be adequate to address the security and reliability concerns associated with simultancous failures of
multiple high-voltage transformers.

Assessment tools and frameworks need to be improved. Research has focused more on characterizing
vulnerabilities and identifying mitigation options than on measuring the effects of best practices for response
and recovery. In addition, assessment tools and frameworks tend to characterize the impacts of disruptions on
system performance, but are less able to examine impacts on national or regional consequences like economic
loss or loss of life.

Shifts in the natural gas sector are having mixed effects on resilience, reliability, safety, and asset security.
‘The addition of onshore shale gas infrastructure benefits natural gas resilience by decreasing the percentage of
infrastructure exposed to storms. The Energy Information Administration (EIA) reports that the Gulf Coast
percentage of natural gas production went from 18 percent in 2005 to 6 percent in 2013. On the other hand,
overall refiance on gas for electricity has gone up, creating a new interdependence and grid vulnerability.
Furthermore, additional export infrastructure resulting from the natural gas boom would increase
vulnerabilities to coastal threats, such as sea-level rise,
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Dependencies and interdependencies are growing. Many components of liquid fucls and natural gas
systems—including pumps, refineries, and about 5 percent of natural gas compressor stations—require
electricity to operate. The interdependency of the electricity and gas systems is growing as more gas is used in
power generation.

Aging, leak-prone natural gas distribution pipelines and associated infrastructures prompt safety
and environmental concerns, Most safety incidents involving natural gas pipelines occur on natural gas
distribution systems. These incidents tend to occur in densely populated areas.

Selected Recent Federal Government Actions

‘The Federal Government, the states, and the private sector all play crucial roles in ensuring that energy
infrastructures are reliable, resilient, and secure, In 2013, President Obama released Presidential Policy
Directive-21, Critical Infrastructure Security and Resilience, establishing national policy on critical
infrastructure security and resilience and refining and darifying the critical infrastructure-related functions,
roles, and responsibilities across the Federal Government, as well as enhancing overall coordination and
collaboration. The directive applies to all critical infrastructures, but calls out energy infrastructures as being
uniquely critical due to the enabling functions they provide across all other critical infrastructures. Other
recent Federal Government actions include the following:

+  Creating the Build America Investment Initiative. The Administration has created this initiative—
an interagency effort led by the Departments of Treasury and Transportation—to promote increased
investment in US. infrastructure, particularly through public-private partnerships.

»  Enbancing grid resilience to geomagnetic storms. In June 2014, the Federal Energy Regulatory
Commission adopted a new reliability standard to mitigate the impacts of geomagnetic disturbances
on the grid. In November 2014, the Administration established an interagency Space Weather
Operations, Research, and Mitigation Task Force to develop a National Space Weather Strategy, to
inclade mitigation of grid vulnerability.

»  Improving safety of natural gas transmission pipelines. ‘The Pipeline and Hazardous Materials
Safety Administration of the Department of Transportation (DOT) is currently developing a proposed
rule on integrity management for natural gas pipelines. In addition, the Federal Energy Regulatory
Commission has issued a policy statement that will allow interstate natural gas pipelines to recover
certain expenditures made to modernize pipeline system infrastructure in a manner that enhances
system reliability, safety, and regulatory compliance.

«  Developing and operating regional refined petrolewm product reserves, DOE created the Northeast
Gasoline Supply Reserve in 2014 and continues to manage the Northeast Home Heating Oil Reserve,

»  Enhancing emergency preparedness. The National Petroleum Council, in response o a request from
the Secretary of Energy, recently completed an Emergency Preparedness Study to help industry and
government achieve a more rapid restoration of motor fuel supplies after a natural disaster.
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Recommendations in Brief
To continue to drive progress toward addressing these TS&D infrastructure challenges, we recommend taking
the following additional actions:

Develop comprehensive data, metrics, and an analytical framework for energy infrastructure resilience,
reliability, safety, and asset security. DOE, in collaboration with the Department of Homeland Security and
interested infrastructure stakeholders, should develop common analytical frameworks, tools, metrics, and data
to assess the resilience, reliability, safety, and security of energy infrastructures.

Establish a competitive program to accelerate pipeline replacement and enhance maintenance programs
for natural gas distribution systems. DOE should establish a program to provide financial assistance to
states to incentivize cost-effective improvements in the safety and environmental performance of natural

gas distribution systems through targeted funding to offset incremental costs to low-income households and
funding for enhanced direct inspection and maintenance programs.

Support the updating and expansion of state energy assurance plans. DOE should undertake a multi-year
program of support for state energy assurance plans, focusing on improving the capacity of states and localities
to identify potential energy disruptions, quantify their impacts, share information, and develop and exercise
comprehensive plans that respond to those disruptions and reduce the threat of futare disruptions.

Establish a competitive grant program to promote innovative solutions to enhance energy infrastructure
resilience, reliability, and security. DOE should establish a program to provide competitively awarded grants
to states to demonstrate innovative approaches to TS&D infrastructare hardening and enhancing resilience
and reliability. A major focus of the program would be the demonstration of new approaches to enhance
regional grid resilience, implemented through the states by public and publicly regulated entities on a cost-
shared basis.

Analyze the policies, technical specifications, and logistical and program structures needed to mitigate
the risks associated with loss of transformers. As part of the Administration’s ongoing efforts to develop a
formal national strategy for strengthening the security and resilience of the entire electric grid for threats and
hazards (planned for release in 2015), DOE should coordinate with the Department of Homeland Security
and other Federal agencies, states, and industry on an initiative to mitigate the risks associated with the loss of
transformers. Approaches for mitigating this risk should include the development of one or more transformer
reserves through a staged process.

Analyze the need for additional or expanded regional product reserves. DOE should undertake updated
cost-benefit analyses for all of the regions of the United States that have been identified as vulnerable to

fuel supply disruptions to inform subsequent decisions on the possible need for additional regional product
TESErves.

Integrate the authorities of the President to release products from regional petrolenm product reserves
into a single, unified authority. Congress should amend the trigger for the release of fuel from the Northeast

Home Heating Oil Reserve and from the Northeast Gasoline Supply Reserve so that they are aligned and
properly suited to the purpose of a product reserve, as opposed to a crude oil reserve.
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< The Fisst instalime:

Modernizing the Electric Grid

Electricity is central to the well-being of the Nation. The United States has one of the world’s most reliable,
affordable, and increasingly clean electric systems, but the U.S. electric system is currently at a strategic
inflection point—a time of significant change for a system that had had relatively stable rules of the road for
nearly a century. The U.S, electricity sector is being challenged by a variety of new forces, including a changing
generation mix; low load growth; increasing vulnerability to severe weather because of cdimate change; and
growing interactions at the Federal, state, and local levels. Innovative technologies and services are being
introduced to the system at an unprecedented rate—often increasing efficiency, improving reliability, and
empowering customers, but also injecting uncertainty into grid operations, traditional regulatory structures,
and utility business models. Modernizing the grid will require that these challenges be addressed.

Key Findings

Investments in transmission and distribution upgrades and expansions will grow. It is anticipated
that in the next two decades, large transmission and distribution investments will be made to replace
aging infrastructure; maintain reliability; enable market efficiencies; and aid in meeting policy objectives,
such as GHG reduction and state renewable energy goals. Recent increases in investment in transmission
infrastructure by investor-owned atilities are shown in Figure SPM-5.

Figure SPM-5. Investment in Transmission Infrastructure by Investor-Owned Utilities, 1997-2012
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Chapter 3, Figure 3-3.

Both long-distance transmission and distributed energy resources can enable lower-carbon electricity. The
transmission network can enable connection to high-quality renewables and other lower-carbon resources far
from load centers; distributed energy resources can provide local low-carbon power and efficiency.
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The potential range of new transmission construction is within historic investment magnitudes. Under
nearly all scenarios analyzed for the QER, circuit-miles of transmission added through 2030 are roughly equal
to those needed under the base case, and while those base case transmission needs are significant, they do not
appear to exceed historical yearly build rates.

Flexible grid system operations and demand response can enable renewables and reduce the need for new
bulk-power-level infrastructure. End-use efficiency, demand response, storage, and distributed generation can
reduce the expected costs of new transmission investment.

Investments in resilience have multiple benefits. Investments in energy efficiency, smart grid technologies,
storage, and distributed generation can contribute to enhanced resiliency and reduced pollution, as well as
provide operational flexibility for grid operators.

Innovative technologies have significant value for the electricity system. New technologies and data
applications are enabling new services and customer choices. These hold the promise of improving consumer
experience, promoting innovation, and increasing revenues beyond the sale of electric kilowatt-hours.

Enhancing the ¢ jcation to « devices that control demand or generate power will improve
the efficiency and reliability of the electric grid. For example, open interoperability standards for customer
devices and modified standards for inverters will improve the operation of the grid.

Appropriate valuation of new services and technologies and energy efficiency can provide options for
the utility business model. Accurate characterization and valuation of services provided to the grid by
new technologies can contribute to clearer price signals to consumers and infrastructure owsers, ensuring
affordability, sustainability, and reliability in a rapidly evolving electricity system.

Consistent measurement and evaluation of energy efficiency is essential for enhancing resilience

and avoiding new transmission and distribution infrastructare. Efficiency programs have achieved
significant energy savings, but using standard evaluation, measurement, and verification standards, like those
recommended by DOE’s Uniform Methods Project, is key to ensuring that all the benefits of efficiency are
realized, including avoiding the expense of building new infrastructure.

States are the test beds for the evolution of the grid of the future, Innovative policies at the state fevel that
reflect differences in resource mix and priorities can inform Federal approaches.

Different business models and utility structures rule out “one-size-fits-all” solutions to challenges.
A range of entities finance, plan, and operate the grid. Policies to provide consumers with affordable and reliable

electricity must take into account the variety of business models for investing, owning, and operating grid infrastructure.

Growing jurisdictional overlap impedes development of the grid of the future. Federal and state
jurisdiction over electric services are increasingly interacting and overlapping.

Selected Recent Federal Government Actions

In addition to resilience-related activities aimed at the electric grid (e.g., large power transformer) discussed
in the Chapter II (Increasing the Resilience, Reliability, Safety, and Asset Security of TS&D Infrastructure), the
Administration has undertaken the following activities aimed at creating the electric grid of the future:

o Promoting grid modernization. DOE has made a comprehensive grid modernization proposal in the
President’s Fiscal Year (FY) 2016 Budget request. ‘the crosscutting pmposal supports strategic DOE
investments in foundational technology development, enhanced security capabilities, and greater
institutional support and stakeholder engagement, all of which are designed to provide the tools
necessary for the evolution to the grid of the future. Specific elements include the following:
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o Anew State Energy Reliability and Assurance Grants program for grants to states, localities, regions,
and tribal entities for electricity TS&D reliability planning.

A program directed at research and development (R&D) on transformer protection from
geomagnetic fields.

o Increases directed at improved controls, sensors, power electronics, and connection to energy storage.

o Increases in the Smart Grid program to develop next-generation distribution management system
and controls to accommodate new end-use technologies and develop microgrid systems.

 Increases in R&D to improve building contral system interoperability with new grid control systems
and improve building internal controls to adapt to efficient and improved grid connectivity.

i Increases to link plug-in electric vehicle systems to building and grid systems.

Recommendations in Brief

‘The Administration and Congress should support or incentivize investment in electricity infrastructure reliability,
resilience, and affordability through the development of tools, methods, and new funding for planning and
operating the grid of the future. Accordingly, we recommend the following:

Provide grid modernization R&D, analysis, and institutional support. DOE should continue to pursue a
multi-year, collaborative, and cost-shared research and development, analysis, and technical assistance program
for technology innovation that supports grid operations, security, and management; and for analyses, workshops,
and dialogues to highlight key opportunities and challenges for new technology to transform the grid.

Establish a framework and strategy for storage and grid flexibility. DOE should conduct regional and state
analyses of storage deployment to produce a common framework for the evaluation of benefits of storage and
grid flexibility, and a strategy for enabling grid flexibility and storage that can be understood and implemented by
a wide range of stakeholders.

Conduct a national review of transmission plans and assess barriers to their implementation. DOE should
carry out a detailed and comprehensive national review of transmission plans, including assessments on the types
of transmission projects proposed and implemented, current and future costs, consideration of interregional
coordination, and other factors. A critical part of this review should be to assess incentives and impediments to
the development of new transmission.

Provide state financial assistance to promote and integrate TS&D infrastructure investment plans for
electricity reliability, affordability, efficiency, lower carbon generation, and environmental protection. In
making awards under this program, DOE should require cooperation within the planning process of energy
offices, public utility commissions, and environmental regulators within each state; with their counterparts in
other states; and with infrastructure owners and operators and other entities responsible for maintaining the
reliability of the bulk power system.

Coordinate goals across jurisdictions. DOE should play a convening role to bring together public utility
comumissioners, legistators, and other stakeholders at the Federal, state, and tribal levels to explore approaches to
integrate markets, while respecting jurisdictional lines, but allowing for the coordination of goals across those lines.

Value new services and technologies. DOE should play a role in developing frameworks to value grid services
and approaches to incorporate value into grid operations and planning. It should convene stakeholders to

define the characteristics of a reliable, affordable, and environmentally sustainable electricity system and

create approaches for developing pricing mechanisms for those characteristics. The goal should be to develop
frameworks that could be used by the Federal Energy Regulatory Commission, state public utility commissions
in ratemaking proceedings, Regional Transmission Organizations in their market rule development, or utilities in
the operation and planning of their systems.
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Improve grid commaunication through standards and interoperability. In conjunction with the National Institute of
Standards and Technology and other Pederal agencies, DOE should work with industry, the Institute of Electrical and
Electronics Engineers, state officials, and other interested parties to identify additional efforts the Pederal Government
can take to better promote open standards that enhance connectivity and interoperability on the electric grid.

Establish uniform methods for monitoring and verifying energy efficiency. Through its Uniform Methods
Project, DOE should accelerate the development of uniform methods for measuring energy savings and promote
widespread adoption of these methods in public and private efficiency programs.

Modernizing U.S. Energy Security Infrastructures in a Changing
Global Marketplace

Until recently, the concept of energy security has focused on “oil security” as a proxy for “energy security” It is
clear, however, that energy security needs to be more broadly defined to cover not only oil, but other sources of
supply, and to be based not only on the ability to withstand shocks, but also to be able to recover quickly from
any shocks that do occur. In addition, security is not exclusively domestic; it is dependent on interactions in
the interconnected global energy market. U.S. energy security and the infrastructure that supports it should be
viewed in the context of this new, broader, more collective definition of energy security.

Key Findings

Multiple factors affect U.S. energy security. These include US. cil demand; the level of oil imports; the
adequacy of emergency response systems; fuel inventory levels; fuel substitution capacity; energy system
resilience; and the flexibility, transparency, and competitiveness of global energy markets.

The United States has achieved unprecedented oil and gas production growth. Oil production growth has
enabled the United States to act as a stabilizing factor in the world market by offsetting large sustained supply
outages in the Middle East and North Africa and, later, contributing to a supply surplus that has reduced oil
prices to levels not seen since March 2009. The natural gas outlook has also changed tremendously. Just 10 years
ago, it was projected that the United States would become highly dependent on liquefied natural gas imports,
whereas the current outlook projects that the United States will have enormous capacity and reserves and
could become a major liquefied natural gas exporter,

The United States is the world’s largest producer of petroleum and natural gas. Combined with new clean
energy technologies and improved fuel efficiency, US. energy security is stronger than it has been for over half
a century, Nonetheless, challenges remain in maximizing the energy security benefits of our resources in ways
that enhance our competitiveness and minimize the environmental impacts of their use.

The network of oil distribution (“the midstream) has changed significantly. Product that had historically
flowed through pipelines from south to north now moves from north to south, and multiple midstream modes
(pipelines, rail, and barges) are moving oil from new producing regions to refineries throughout the United
Stales,

The SPR’s ability to offset future energy supply disruptions has been adversely affected by domestic and
global oil market developments coupled with the need for upgrades. Changes in the U.S. midstream (for
example, competing commercial demands and pipeline reversals) and lower US. dependence on imported
oil have created challenges to effectively distributing oil from the reserve. This diminishes the capacity of the
SPR to protect the U.S. economy from severe economic harm in the event of a global supply emergency and
associated oil price spike.
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Increasing domestic oil production has focused attention on U.S. oil export laws established in the
aftermath of the 1973-1974 Arab Oil Embargo. There are now concerns that the US. oil slate may be too
light for U.S. refineries; although, recent Department of Commerce clarifications that liquid hydrocarbons,
after they have been processed through a crude oil distillation tower, are petroleum products, and therefore
eligible for export, will help avoid adverse production impacts.

An extensive network of pipelines, electric transmission lines, roads, rail, inland waterways, and ports
link the United States with Mexico and Canada. These systems provide not only economic value to all three
nations, but also enhance continental energy security and improve system reliability.

Biofuel production in the United States has increased rapidly over the last decade, enhancing energy
security and reducing emissions of GHGs from transportation. This growth has been driven in part by the
Renewable Fuel Standard. Ethanol now displaces approximately 10 percent of U.S. gasoline demand by volume;
biodiesel, advanced, and ceflulosic biofuel production volumes have also been growing. Continued growth in
ethanol use will depend in part on investment in additional distribution capacity; growth in the use of other
biofuels, such as “drop-in” fuels, will depend on continued investment in research, development, demonstration,
and deployment.

Selected Recont Federal Government Actions

«  Testing the capabilities of the SPR. In March 2014, DOE conducted a test sale to demonstrate the
drawdown and distribution capacity of the SPR. This test sale highlighted changes in the distribution
infrastructure in the Gulf Coast region.

»  Addressing SPR deferred maintenance backlogs. The President’s FY 2016 Budget Request provided
$257 million for the development, operation, and management of the SPR, including funding to
address the backlog of deferred maintenance on the SPR.

s Addressing changes in propane TS&D infrastructure. DOE has responded to changes in TS&D
infrastructure for propane and other natural gas liquid by adding capability at the EIA to monitor
propane inventories on a more granular, state-by-state basis.

Recommendations in Brief

Update SPR release authorities to reflect modern oil markets. Congress should update SPR release
authorities to allow the SPR to be used more effectively to prevent serious economic harm to the United States
in case of energy supply emergencies.

Invest to optimize the SPR’s emergency response capability. DOE should analyze appropriate SPR size

and configuration, and, after carrying out detailed engineering studies, DOE should make infrastructure
investments to the SPR and its distribution systems to optimize the SPRs ability to protect the U.S. economy in
an energy supply emergency.

Support other U.8. actions related to the SPR and energy security infrastructures that reflect a broader
and more contemporary view of energy security. The United States should continue to consult with allies and
key energy trading partners on energy security issues, building on the G-7 principles on energy security.

Support fuels diversity through research, demonstration, and analysis. DOE and the Department of
Defense should continue research and demonstration activities to develop biofuels that are compatible with
existing petroleam fuel infrastructure, especially in aviation and for large vehicles. DOE should provide
technical support to states, communities, or private entities wishing to invest in infrastructure to dispense
higher-leve] ethanol blends. DOE should ensure adequate support for data collection and analysis on fuels, like
propane, that play an important role in the Nation's diverse energy mix and are challenged by changing TS&D
infrastructures.
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Undertake a study of the relationship between domestic shipping and energy security. The relevant agencies
should conduct a study of the economic, engineering, logistics, workforce, construction, and regulatory

factors affecting the domestic shipping industry’s ability to support U.S. energy security. The Secretary of
Transportation should ensure that the National Maritime Strategy includes a consideration of the energy
security aspects of maritime policy in its discussion and recommendations.

tmproving Shared Transport Infrastructures

Changes in U.S. energy production and use are stressing and transforming the way that energy and other
commodities are transported in the United States. Some energy commodities, such as coal and ethanol, have
traditionally relied on rail and barge transport to move from suppliers to distribution points and end users.
“Their use of transportation modes (e.g., rail, barge, and truck transport) that are also shared by agricultural and
other major commuodities is being joined by significant growth in the use of these transport modes by crude
oil, refined petroleum products, and petrochemicals. Increasingly, the shipment of oil from the wellhead to a
refinery may employ a combination of trucks, pipelines, railcars, barges, and other marine vessels—giving oil
transportation in the United States an increasingly multi-modal character. Since these transportation modes
have been, and continue to be, used for transporting other commodities, they are considered in the QER to be
“shared transport infrastructures” for energy commodities. The increased utilization of rail, barge, and track for
oil transport, as well as for other energy supplies and materials, exacerbates underlying issues in these shared
transport infrastructures and underscores the need for an expanded infrastructure investment as proposed by
the Administration.

Key Findings

Rapid crade oil production increases have changed the patterns of flow of North American midstream
(pipelines, rail, and barge) liquids transport infrastructure. Pipelines that previously delivered crude oil from
the Gulf of Mexico to Midcontinent refineries have now changed direction to deliver domestic and Canadian oil
to the Gulf of Mexico. In addition, oil produced in North Dakota is now being shipped to refineries on the East
and West Coasts of the United States. As a result, modes of transport other than pipelines are being employed to
move crude oil, including a significant increase in crude oil unit trains and barge shipments.

Limited infrastructure capacities are intensifying competition among commodities, with some costs
passed on to consumers. Until new additional capacity becomes available, the competition among commodity
groups for existing capacity will intensify. The proximity of Bakken crude oil movements and Powder River
Basin coal movements, along with agricultural shipments in the region, affect Midwest power plants and

the food industry. Typically, rail and barge service are the most cost-effective shipping methods available

for moving grain and other relatively tow-value, bulk agricultural commodities, and the Department of
Agriculture has indicated that disruptions to agricultural shipments caused by recent unexpected shifts in
supply and demand for rail services exceed even those caused by Hurricane Katrina.

Rail, barge, and truck transportation are crucial for ethanol shipment. Ethanol production in the United
States has increased over the last few decades. Ethanol is typically shipped from production plants by rail and
then delivered by truck (or directly by rail or barge) to petroleum product terminals. Ethanol is likely to rely on
shared infrastructure for its transport for the foresceable future.

The ability to maintain adequate coal stockpiles at some electric power plants has been affected by rail

congestion. The Surface Transportation Board (STB) recently acted to require weekly reports of planned
versus actual loadings of coal trains.
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Funding for the U.S. freight transportation system is complex and involves a combination of Federal, state,
local, and private investments. Railroad infrastructare is primarily owned and maintained by the private sector.
"The marine transportation infrastructure involves a mix of Federal, state, local, and private investments, and
roadways are owned and maintained by a range of Federal, state, local, and—in some cases—even private entities.

Navigable waterways are essential for the movement of energy « dities, equip t, and materials,
especially petroleum and refined petroleum products. Investments in construction, rehabilitation, and
maintenance of this infrastructure must be balanced against other investments, including other water resource
investments, such as flood and coastal storm damage reduction projects and aquatic ecosystem restoration.

Increased transportation of crude oil by rail and barge has highlighted the need for additional safeguards.
For rail transport, in particular, the Federal Governraent has a number of efforts underway, including a
rulemaking on improving the safety of rail transport of crude oil, including more robust tank car standards
and operational requirements, to address these concerns.

Multi-modal shared transportation infrastructure is stressed by increased shipments of energy supplies,
materials, and components. Wind turbine blades, for example, have more than tripled in length since the
1980s. Transporting components of this size (and others of significant weight and size, such as large power
transformers) creates a range of challenges, including stress on roads, many of which are rural; the need to
coordinate movement through ports, tunnels, overpasses, and turning areas; and additional permitting and
police escort requirements.

Selected Recent Federal Government Actions

‘The stresses on shared transport infrastructures as a result of changes in energy production have resulted in a
series of responses and initiatives across the Administration, including both regulatory initiatives on the part

of responsible agencies for specific infrastructures and broader initiatives to provide new resources to help the
modernization of these shared infrastructures. These include the following:

»  Addressing congestion and service for rail transport of commodities. In light of the problems of
rail congestion affecting shipments of key commodities, STB, an independent regulatory body in DOT,
has taken a number of actions. Starting in October 2014, STB has required all major (Class I railroads
to publicly file weekly data reports regarding service performance of unit trains carrying coal, crude
oil, ethanol, and grain. In December 2014, STB initiated a formal notice and comment rulemaking
proceeding for weekly performance data reporting by the Class I railroads and also the freight railroads
serving the Chicago gateway. STB has two ongoing proceedings on rail business practices aimed at
helping shippers to have competitive access to railroads and be protected against unreasonable freight rail
transportation rates.

+ Improving safe shipment of crude oil by rail. DOT and other Federal agencies have been taking action
to respond to heightened awareness and concern over rail shipments of crude oil from the Bakken and
ethanol. DOT issued a proposed rule in August 2014 containing comprehensive proposed standards
to improve the rail transportation safety of flammable liquids, including unit trains of crude oil and
ethanol. A final rule is anticipated to beissued in May 2015, DOE, in cooperation with the Pipeline and
Hazardous Materials Safety Administration, is supporting studies on the properties (including behavior
in fires) of crude oil. The Federal Emergency Management Agency has assessed training needs and
requirernents in 28 states with ofl rail routes identified by DOT. The interagency National Response Team
Training Subcommittee launched Emerging Risks Responder Awareness Training for Balkken Crude Oil
to help responders better prepare for these incidents.
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«  Doubling the size of the Infand Waterways Trust Fund. This fund currently pays 50 percent of
the Federal cost for construction, replacement, rehabilitation, and expansion costs for inland and
intracoastal waterways. In December 2014, Congress authorized an increase in the fuel tax supporting
this fund from the current $0.20 per gailon to $0.29 per gallon, which took effect April 1, 2015.

In addition, the President’s Fiscal Year 2016 Budget proposes a new per-vessel user fee that will raise
$1.1 billion over the next 10 years, effectively doubling the level of resources available in the Fund.

»  Helping ports through the DOT Maritime Administration StrongPorts initiative, This program is
developing tools and initiatives helpful to port authorities that are pursuing modernization projects,
including those interested in public-private partnerships. While the StrongPorts initiative does
not provide direct financial assistance, the recently released guide provides an additional resource
regarding financing for ports.

»  Creating a multi-modal freight grant program through the GROW AMERICA Act. The
Administration has proposed the GROW AMERICA Act, which includes $18 billion over 6 years to
establish a new multi-modal freight grant program to fund innovative rail, highway, and port facilities
that will improve the efficient movement of goods across the country. The Generating Renewable,
Opportunity, and Work with Accelerated Mobility, Efficiency, and Rebuilding of Infrastructare
and Communities throughout America Act (GROW AMERICA Act) also will give shippers and
transportation providers a stronger role in working with states to collaborate and establish long-term
freight strategic plans.

«  Expanding funding for the DOT TIGER grant program. The Transportation Investment Generating
Economic Recovery (TIGER) program is a competitive grant program that funds state and local
transportation projects across the United States. The Administration’s GROW AMERICA Act proposal
will provide $7.5 billion over 6 years to the TIGER grant program, more than doubling it.

Recommendations in Brief

Enhance the understanding of important safety-related challenges of transport of crude oil and ethanol
by rail and accelerate responses. Key activities at DOE and DOT should be strongly supported.

Further analyze the effects of rail congestion on the flow of other energy commodities, such as ethanol
and coal. DOE, STB, and the Federal Energy Regulatory Commission should continue to develop their
understanding of how rail congestion may affect the delivery of these energy commodities,

Analyze the grid impacts of delayed or incomplete coal deliveries. In assessing these issues, the Federal
Energy Regulatory Commission and DOE should examine whether a minimum coal stockpile for electricity
reliability should be established for each coal-fired unit.

Address critical energy data gaps in the rail transport of energy commodities and supplies. Congress
should fund the President’s FY 2016 Budget Request for the FIA to address critical energy transportation data
gaps and continued data sharing with the STB.

Support alternative funding mechanisms for waterborne freight infrastructare, The Administration should
form an ongoing Federal interagency working group to examine alternative financing arrangements for
waterborne transportation infrastructure and to develop strategies for public-private partnerships to finance
port and waterway infrastructure.

Support a new program of competitively awarded grants for shared energy transport systems. A new

grant program-—Actions to Support Shared Energy Transport Systems, or ASSETS—should be established and
supported at DOT, in close cooperation with DOE. 'This program should be dedicated to improving energy
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transportation infrastructure connectors. A Federal investment in ASSETS would likely mobilize additional
and significant non-Federal investment, based on typical TIGER cost shares.

Support public-private partnerships for waterborne transport infrastructure. Developing a set of shared
priorities for investment ensures that public and private sector needs are met.

Coordinate data collection, modeling, and analysis, DOE should lead an interagency effort with DOT,

the Department of Agriculture, the Army Corps of Engineers, and the Coast Guard—in cooperation with
other relevant agencies with data regarding marine, rail, and other energy transport modes—to improve and
coordinate their respective data collection, analytical, and modeling capabilities for energy transport on shared
infrastructures.

Assess the impacts of multi-modal energy transport. DOE, working with DOT and the Army Corps of
Engineers, should conduct a one-time comprehensive needs assessment of investment needs and opportunities
to upgrade the Nation’s energy-related shared water transport infrastructure.

Assess energy component transportation. DOE, in coordination with relevant agencies, should examine
routes for transportation of energy system-related equipment, materials, and oversized components. The
assessment would include the capacity of the Nations transportation infrastructure systems to safely
accommodate more frequent and larger shipments where analyses indicate such transport will be required.

Integrating North American Energy Markets

‘The United States, Canada, and Mexico, as well as other North American neighbors, benefit from a vast
and diverse energy TS&D network that has enabled the region to achieve economic, energy security, and
environmental goals. Continued integration of the North American energy markets will increase those
benefits and address structural changes and constraints that have arisen since new production, processing,
consumption, and policies have taken effect.

Energy system integration is in the long-term interest of the United States, Canada, and Mexico, as it expands
the size of energy markets, creates economies of scale to attract private investment, lowers capital costs, and
reduces energy costs for consumers. There is already a robust energy trade between the United States and
Canada (more than $140 billion in 2013) and the United States and Mexico (more than $65 billion in 2012).

The scope and magnitude of the existing and ongoing energy integration among the United States, Canada,
and Mexico goes far beyond any one particular infrastructure or project, and continuing to foster this
integration is an enduring interest on the part of each country. While a smaller market, there are also needs and
opportunities for greater energy trade and integration with individual nations and islands in the Caribbean.

‘The North American Arctic region, including Alaska and USS. territorial waters in the Bering, Chukchi, and
Beaufort Seas, as well as Canada and its territorial waters, is experiencing rapid changes on land and at sea
due to the changing climate. These changes have important implications for TS&D infrastructure in this
region. Warming in the North American Arctic is resulting in increased risk of land subsidence from thawing
permafrost, which threatens TS&D infrastructure. It also leads to a reduction in late-summer sea ice extent,
which will affect offshore energy and mineral exploration and extraction in U.S. and Canadian waters.
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Key Findings

‘The United States has significant energy trade with Canada and Mexico, including oil and refined
products, gas, and electricity. Canada is the largest energy trading partner of the United States, with energy
trade valued at $140 billion in 2013. Mexican energy trade was valued at $65 billion in 2012. Both countries are
reliable sources of secure energy supplies.

Greater coordination will improve energy system efficiency and build resiliency to disruptions of the
North American energy market, data exchanges, and regulatory harmonization.

‘The electricity systems of the United States and Canada are fully inferconnected. There are currently more
than 30 active major transmission connections between the United States and Canada, trading approximately
$3 billion worth of electricity in 2014. If the transmission projects filed with DOE in the last 5 years are
constructed, they would add approximately 4,100 megawatts of additional hydropower to the U.S. electricity mix.

Canadian natural gas production is expected to slightly outpace consumption with exports rising slowly
over the projection period. Oil production is anticipated to continue to grow over the next 30 years.

Mexico has reformed its energy sector. Mexico amended its constitution and reformed its energy sector
in 2013, retaining government control over its assets while opening oil and gas resources to private sector
exploration and development. These reforms provide an opportunity for increased trade with the United States.

Increasing U.S. natural gas exports may help Mexico generate more gas-fired electricity and achieve its
environmental goals.

Changing climate conditions in the Arctic are expected to continue with the melting of permafrost and
reduced sea ice extent, which will affect increasing energy development that is underway. This presents
both an opportunity for greater cooperation between the United States and Canada, but also a need for both
countries to undertake risk mitigation.

There is an opportunity to lower Caribbean electricity costs and emissions, The Caribbean is largely reliant
on foreign sources of oil with little energy resources of its own. Energy demand is driven largely by electricity
generation, mostly from fuel oil. A 30 percent decrease in carbon dioxide (CO,) emissions could be achieved
by displacement of fuel oil by natural gas—and even more if this were combined with renewable energy.

Selected Recent Federal Government Actions

Recognizing the importance of North American energy, the Administration has been undertaking a number of
activities to promote market integration and to address the challenges we share in the North American Arctic
region, including the following:

»  Improving data exchange. The United States, Canada, and Mexico are creating a framework for the
sharing of publicly available information and data on their respective energy systems. This initiative
was formalized in a memorandum of understanding (MOU) signed by DOE, Canada’s Ministry of
Natural Resources, and Mexico's Ministry of Energy on December 15, 2014. The President’s FY 2016
Budget Request provides an increase of $1 million to the EIA for the purpose of carrying out this
collaboration.

¢ Leading the Arctic Council. In April 2015, the United States assumed the chairmanship of the Arctic
Council for a 2-year period. This will provide the United States with the opportunity to implement
increased international collaboration in such areas as addressing the impact of climate change and
Arctic Ocean stewardship and scientific research. In addition to this leadership role in Arctic policy,
there is an opportunity for increased and enduring cooperation between the United States and Canada
on issues such as Arctic energy infrastructure and climate and ocean science as an important future
dimension to the U.S.-Canadian energy relationship.
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»  Partnering with remote communities to develop renewable energy. DOE’s National Renewable
Energy Laboratory, in partnership with the Department of the Interior, has developed the Remote
Communities Renewable Energy partnership to develop, demonstrate, and deploy smaller-scale
technologies for remote communities, such as in the Arctic, to utilize local renewable energy resources,
reduce diesel fuel dependence and distribution requirements, and create an independent microgrid
operation.

+  Pursuing a Caribbean Energy Security Initiative. In 2014, Vice President Biden announced the
Caribbean Energy Security Initiative, which recognizes the diversity of Caribbean nation economies,
natural resources, and energy constraints. Led by the State Department, in coordination with the US.
Overseas Private Investment Corporation, DOE, and other agencies, the initiative seeks to improve
energy sector governance, to increase access to affordable finance, and to improve communication and
coordination among regional governments and their development partners.

Recommendations in Brief

Continue advances that have been made in the North American energy dialogue. All three countries should
encourage further business exchanges and regular minister-level engagerent.

Increase the integration of energy data among the United States, Canada, and Mexico. Provide resources
for the EIA to collaborate with its Canadian and Mexican counterparts to systematically compare their
respective export and import data, validate data, and improve data quality. In addition, efforts should be taken
to better share geographic information system data to develop energy system maps and review forward-
{ooking assessments and projections of energy resources, flows, and demand.

Undertake comparative and joint energy system modeling, planning, and forecasting. Enhance comparative
and joint modeling, planning, and forecasting activities among U.S,, Canadian, and Mexican energy ministries
and related governmental agencies. The current scale of activities has aided bilateral and individual goals;
however, increasing trilateral engagement on planning, modeling, or forecasting activities would captare
greater efficiencies and enhance each country’s ability to reach economic, security, and environmental

goals. DOE’s Offices of Energy Policy and Systems Analysis and International Affairs would lead modeling
workshops with their Canadian and Mexican counterparts to share methodologies and collaborate on North
American analysis.

Establish programs for academic institutions and not-for-profits to develop legal, regulatory, and policy
roadmaps for harmonizing regulations across borders. In partnership with universities, qualified not-for-
profits, and relevant U.S. energy regulatory authorities, state/provingial, local, and national energy regulations
will be compared to identify gaps, best practices, and inconsistencies with regulations in Canada and/or
Mexico with the goal of harmonization.

Coordinate training and encourage professional interactions. This should involve the technical staff in
government agencies of the three North American countries that share similar responsibilities to evaluate and
implement cross-border energy projects.

Partner with Canada and the Arctic Council on Arctic energy safety, reliability, and environmental
protection. Joint work should emphasize research and information sharing on the effects of spills and the
effectiveness of countermeasures, the identification and mobilization of the resources necessary to mitigate the
effects of a pollution incident, and the development of international guidelines for preparedness and response
in this logistically challenging region.

Partner with Canada and the Arctic Council on energy delivery to remote areas. This should be done
through promoting and disseminating the work of the Remote Community Renewable Energy partnership.
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Promote Caribbean energy TS&D infrastructure. As part of a larger Caribbean strategy, the United States
should sapport the diversification of energy supplies, including actions to facilitate the introduction of cleaner
forms of energy and development of resilient energy TS&D infrastructure in the Caribbean.

Addressing Environmental Aspects of T5&D Infrastructure

Energy TS&D infrastructure affects the environment in a variety of ways. While it is important to address

the direct environmental impacts and vulnerabilities of TS&D infrastructure, this infrastructure also has
enormous potential to enable better environmental performance for the energy system more broadly. Key
examples include CO, pipeline infrastructure to enable carbon sequestration, smart grid technologies to enable
energy efficiency, and long-distance transmission to enable utilization of remote renewable resources. Energy
efficiency also reduces the need for new infrastructure with all of its attendant challenges.

Understanding the potential positive and negative effects of TS&D infrastructure, then, on the achievement

of overall environmental goals—including climate mitigation—is key to siting, constructing, operating, and
maintaining TS&D infrastructure in an environmentally responsible manner. Many QER recommendations in
other chapters touch on actions that will enhance the ability of the United States to achieve its environmental
goals. This chapter focuses on those that refate specifically to the environmental impacts posed by TS&D
infrastructure itself.

Key Findings

TS&D infrastructure can serve as a key enabler for—or barrier to—better environmental outcomes.
Certain types of TS&D infrastructure enable improvements in system-wide environmental performance at
lower cost, such as electric transmission and distribution infrastructure to access renewable energy resources
and interstate natural gas pipelines which can facilitate CO, emission reductions from the electric power
sector.

TS&D infrastructure contributes a relatively small share of total air and water pollution from the energy
sector. TS&D infrastructure covered by this installment of the QER contributes to nearly 10 percent of

U.S. GHG emissions. Many of the environmental issues related to TS&D infrastructure are subject to rules
established by existing statute and regulation,

Energy infrastructure can have direct, indirect, and cumulative land-use and ecological impacts. The
nature and magnitude of those impacts depend on a number of factors, including whether construction of a
facility will affect endangered species or sensitive ecological areas, or cause land-use impacts such as top-soil
erosion or habitat fragmentation.

Energy transport, refining, and processing infrastructure contribute to emissions of criteria air pollutants
that pose risks to public health and the environment. Ports and rail yards with high densities of vehicles

and congestion often have high concentrations of pollutants and increase risks to nearby urban communities.
Reducing emissions of particulate matter from aircraft, locomotives, and marine vessels would have public
health benefits. Low-income and minority households are two to three times more likely to be affected by
freight-based diesel particulate pollution than the overall U.S. population.

Transportation of crude oil by pipeline, rail, and waterborne vessels has safety and environmental
impacts. The Federal Government has a number of efforts underway to mitigate these impacts, including a
rulemaking on rail transport of crude oil.
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The United States currently has a network of more than 4,500 miles of CO, transportation pipelines that
can be a critical component of a low-carbon future. The pipelines mostly transport naturally occurring
CO,, but new projects are increasingly linking captured CO, from electric power plants and other industrial
sources to a productive use in oil fields (through CO, enhanced oil recovery) and safe storage in deep saline
formations.

Selected Recent Federal Government Actions

In addition to the efforts to improve natural gas pipeline safety discussed under Chapter IT (Increasing the
Resilience, Reliability, Safety, and Asset Security of TS&D Infrastructure), which will have environmental
benefits, the Administration is undertaking a number of other initiatives to reduce methane emissions and
address environmental effects of TS&D infrastructure. They include the following:

®

Setting a national goal to reduce methane emissions. Building on the 2014 interagency Strategy

to Reduce Methane Emissions, in January 2015, the President announced a national goal to reduce
methane emissions from the oil and gas sector by 40 percent to 45 percent from 2012 levels by 2025.
Establishing standards for methane emissions from new and modified sources. The Environmental
Protection Agency (EPA) has initiated a rulemaking to set standards for methane and volatile

organic compound emissions from new and modified oil and gas production sources and natural gas
processing and transmission sources. EPA will issue a proposed rule in the summer of 2015, and a final
rule will follow in 2016,

Modernizing natural gas transmission and distribution infrastructure. Following on its methane

roundtables, DOE is taking steps to encourage reduced GHG emissions, including the following:

o Issuing energy efficiency standards for natural gas and air compressors

o Punding was proposed in the FY 2016 Budget to advance R&D to bring down the cost of detecting
leaks and to improve estimates of methane emissions from midstream natural gas infrastructure for
incorporation into EPAs Greenhouse Gas Inventory

5 Implementing an Advanced Natural Gas Systemn Manuafacturing Research and Development
Initiative

o Partnering with the National Association of Regulatory Utility Commissioners to help modernize
natuaral gas distribution infrastructure

o Issuing an Advanced Fossil Energy Projects Solicitation inviting applicants to apply for developing a
clearinghouse of information on effective technologies, policies, and strategies.

‘Working cooperatively with industry to reduce methane emissions. EPA is working to expand

on its successful Natural Gas STAR Program by launching a new partnership in collaboration with
key stakeholders later in 2015. EPA will work with DOE, DOT, and leading companies—individually
and through broader initiatives, such as the One Future Initiative and the Downstream Initiative—to
develop and verify robust commitments to reduce methane emissions.

Reducing other air pollution from TS&D infrastructure systems. A number of Administration
initiatives are reducing air pollution from TS&D infrastructure. Examples of this include the EPAs
guidelines to states to reduce ozone precursors from oil and gas systemns; DOE's work to improve

the energy efficiency of equipment powering natural gas transmission systems and other TS&D
infrastructure; DOT’s Federal Highway Administration funding of state and local programs that
reduce air emissions through its Congestion Mitigation and Air Quality Improvement program; and
funding of the National Clean Diesel Campaign, which issues grants to eligible entities for projects to
reduce emissions from existing diesel engines, which are pervasive in TS&D infrastructure.
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Recommendations in Brief

Improve quantification of emissions from natural gas TS&D infrastructure. Congress should approve the
$10 million requested in the FY 2016 Budget to help update Greenhouse Gas Inventory estimates of methane
emissions from natural gas systems. DOE and EPA should undertake a coordinated approach, building on
stakeholder input, to ensure that new research and analysis is targeted toward knowledge gaps unaddressed by
other researchers.

Expand R&D programs at DOE on cost-effective technologies to detect and reduce losses from natural gas

TS&D systers. DOE should leverage its R&D efforts in this area to facilitate broader air quality benefits.

Invest in R&D to lower the cost of continuous emissi itoring equip t. To further improve safety
and reduce emissions from natural gas systems, additional R&D-—as proposed in the FY 2016 Budget—is
needed to reduce costs and enable deployment of continuous emissions monitoring technologies.

Support funding to reduce diesel emissions. To protect workers and nearby communities through further
reductions in diesel particulate matter emissions from ports and rail vards, the Administration proposed, and
Congress should provide, funding for the Diesel Emissions Reduction Act and other related programs.

Collaborate on R&D on the beneficial use and/or disposal of dredging material. The Army Corps of
Engineers and other appropriate Federal agencies should undertake collaborative R&ID on treating and then
either beneficially using or disposing of dredging material.

Improve environmental data collection, analysis, and coordination. DOE should work with other Federal agencies
to improve data and analysis on the environmental characteristics and impacts of TS&D infrastructures.

Work with states to promote best practices for regulating and siting CO, pipelines. Building on successful
state models for CO, pipeline siting, DOE, in cooperation with Federal public land agencies, should take a
convening role to promote communication, coordination, and sharing of lessons learned and best practices
among states that are already involved in siting and regulating CO, pipelines or that may have CO, pipeline
projects proposed within their borders in the future.

Enact financial incentives for the construction of CO, pipeline networks. Congress should enact the
Administration’s proposed Carbon Dioxide Investment and Sequestration Tax Credit, which would authorize $2
billion in refundable investment tax credits for carbon capture technology and associated infrastructure (including
pipelines) installed at new or retrofitted electric generating units that capture and permanently “sequester” CO,.

Enhancing Employment and Workforce Training

‘The workforce needed to build, maintain, and operate energy infrastructures will continue to evolve and, in
many cases, grow significantly. The heavy investment in new US. energy infrastructure that is anticipated
over the next few decades, combined with the maintenance needed by current infrastructure systems and
the looming retirement of a significant fraction of this sector’s labor pool, will stimulate the creation of a
wide range of new job opportunities for skilled workers. This will pose an increasing challenge for workforce
development and job training strategies.

Key Findings

Approximately 1 million people were employed in energy transmission and distribution jobs in 2013,

"This represented almost 0.75 percent of US. civilian jobs. An additional 900,000 jobs were indirectly supported
by energy transmission and distribution activity.
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Projections indicate that, by 2030, the energy sector overall, including the TS&D segment, will employ
an additional 1.5 million werkers. Most of these jobs will be in construction, installation and maintenance,
and transportation, and approximately 200,000 more workers with computer and mathematics skills will be in
demand.

Changes in the electricity sector, in particular, affect the number and types of energy jobs. New
technologies are changing the skill sets in demand in the electricity workforce, creating opportunities

that include utility management positions for smart grid programs, meter installers and service providers,
intelligent transmission and distribution automation device producers, communications system products and
services providers, and software system providers and integrators.

Accelerating methane abatement actions in the natural gas TS&D system is projected to supporta
significant number of jobs. One study projects that an accelerated replacement timeline along with other
measures could support 313,000 jobs throughout the economy.

New job-driven training strategies, reflecting a broader range of needed skills, will be required to meet
the challenges of the future. Whether it is by expanding training curricula to use the latest educational tools
and techniques, moving to a competency-based system of evaluating educational and training outcomes, or
engaging new pools of potential talent (such as veterans), innovation in methods to attract and train the TS&D
infrastructare workforce of the future will be required.

Defining priorities in the area of jobs and workforce training and establishing effective programs
requires good data. It is challenging both to define and quantify jobs in the energy industry because of how
employment data in the United States are organized and published. The lack of information is especially
critical in job categories experiencing high growth and rapid technological change, such as those dealing with
infrastructure associated with the solar industry.

Selected Recent Federal Government Actions

‘The activities of the Federal Government to respond to changes in employment and workforce for TS&D
infrastructures exist in a broader context of initiatives to train a competitive domestic energy workforce that
are being undertaken by the energy industry, labor organizations, colleges, trade schools, and state and focal
governments. Some recent Federal actions and initiatives that are aimed at supporting and partnering with
these broader efforts include the following:

+  Expanding existing efforts. The Administration’s Ready to Work Initiative and the passage of the
Workforce Innovation and Opportunity Act have led to several important efforts in the energy sector.
In addition to the significant investments in energy and advanced manufacturing workforce training,
the newly formed Skills Working Group, an interagency task force of 13 Federal agencies chaired
by the Secretary of Labor, has focused on the energy sector as one of six key opportunity areas for
expanding apprenticeships, building carcer pathways to the middle class, and initiating place-based
initiatives to expand opportunities to underserved conmunities.

«  Providing financial assistance for training. The Department of Labor has granted $450 million
in Trade Adjustment Assistance Community College and Career Training grants to nearly 270
community colleges across the country. Also, in December 2014, the Department of Labor announced
the American Apprenticeship Grants Competition—a $100-million grant program to launch
apprenticeship models in high growth fields, such as energy, and expand apprenticeship models that
work,

«  Creating an energy Jobs Council. DOE has created a new Jobs Council, which brings together
the diverse energy programs of the Department with its laboratories and technology resources to
accelerate job creation across all energy sectors in partnership with other Federal agencies, the private
sector, and state and local governments.
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¢ Developing curricula and certification standards. DOE has been deeply engaged with both
traditional and new energy sectors, developing curricula and/or certification standards for the solar,
unconventional natural gas extraction, and building energy efficiency industries, for instance. In
addition, through DOE’s Office of Economic Impact and Diversity and its new Jobs Couneil, the
Department’s programs have focused on driving energy opportunities to traditionally underserved
communities and to veterans and other specific populations.

Recommendations in Brief

Support an energy-job skills training system through the interagency Skills Working Group. The training
system should include new curricula, apprenticeship programs, industry-based credentialing standards, and
innovative online learning systems.

Expand support for an open-source learning community to develop, facilitate, and expand use of state-
of-the art courses in energy-related fields. These efforts should work to maintain and improve the National
Training and Education Resource platform.

Coordinate efforts to accelerate the develop t of high-quality energy and manufacturing curricula and
apprenticeship programs. DOE should coordinate with existing Department of Labor and National Science
Foundation programs.

Facilitate national credentials for energy occupations. DOE should support and facilitate an industry-led
process of defining needed skills in a number of emerging occupations.

Facilitate the transition of military veterans into the energy sector. DOE should work with the Departments
of Labor and Defense and stakeholders to standardize the applicability of Military Occupation Codes to
civilian jobs in energy sectors.

Establish an interagency working group to reform existing energy jobs data collection systems. DOE
should convene a group with the Departments of Labor and Commerce to provide complete and consistent
definitions and quantification of energy jobs across all sectors of the economy.

Siting and Permitting of TS&D Infrastructure

The trends affecting TS&D infrastructare are discussed in this report—including major increases in oif and gas
production, expanding production of renewable energy, changing requirements for what is expected of energy
infrastructure, climate change, and steps to maintain electricity grid—are shaping and driving demand for new
TS&D infrastructare. Over the last decade, there has been a growing awareness of the gap between the times typically
needed to permit new generation and production sources of energy and the much longer times needed for TS&D
infrastructure. This discrepancy in permitting time frames affects everything from transmission planning to utility
procurement and project finance decisions—making it more challenging to plan, site, permit, finance, and construct
energy infrastructure projects. Given these challenges, it is essential to promote more timely permitting decisions
while protecting our Nation’s environmental, historic, and cultural resources.

ey Findings

The involvement of multiple jurisdictions adds time to siting, permitting, and review of infrastructure
projects. As major infrastructure projects are proposed, Federal, state, local, and tribal governments must work
to consider and minimize potential impacts on safety and security, as well as environmental and community
resources {e.g., air, water, land, and historic and cultural resources). These entities often have overlapping and
sometimes conflicting statutory responsibilities for siting and permitting projects. The interplay among the
diverse sets of participants and statutorily defined responsibilities is challenging, and for particularly large and
complex infrastructure projects, multiple permits and approvals can lead to inefficiencies and delay.
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Close collaboration with tribal, state, and local governments is critical to siting, permitting, and review
of infrastructure projects. Most infrastructure siting and permitting decisions are made at the state and local
levels; some also require consultation with affected Indian Tribes. The bulk of Federal review and permitting
responsibilities are also handled at regional offices rather than agency headquarters. The local nature of
decision making requires close interaction between local and tribal governments and Federal agencies, as well
as appropriate knowledge of resource concerns to be addressed in the permitting process.

Robust public t is essential for the credibility of the siting, permitting, and review process. Major
infrastructure projects, such as high-voltage transmission lines and pipelines, are likely to trigger potentially
conflicting stakeholder interests and have the potential to produce significant impacts on local communities
and the environment due to their complcxity and scale. Robust stakeholder engagement is necessary to avoid,
minimize, and mitigate these potential impacts and is likely to reduce delays in reaching a decision.

Siting timetables vary widely, and processes for siting energy infrastructure differ by sector. Major
infrastructure projects typically involve multi-year design, development, and construction timelines with complex
approval processes. Timelines and processes for approval vary depending on the scope and type of project.

Selected Recent Federal Government Actions

‘The Obama Administration has taken steps within and across Federal agencies to modernize the Federal
permitting and review process for major infrastructure projects to reduce uncertainty for project applicants, to
reduce the aggregate time it takes to conduct reviews and make permitting decisions by half, and to produce
measurably better environmental and community cutcomes. These include the following actions:

«  Coordinating project review. The Interagency Steering Committee established under Executive Order
13604 and the Interagency Infrastructure Permitting Improvement Team housed at DOT are currently
developing a Policy for Coordinated Review of infrastructure project applications among Federal
agencies and with project sponsors.

+  Developing pre-application procedures and cost recovery for project reviews. In 2013, DOE—
through the Council on Environmental Quality and the Administration’s Rapid Response Team for
Transmission—developed a proposed Integrated Interagency Pre-Application Process for onshore
electric transmission lines. DOY is now considering issuing a revised regulation under Section 216¢h)
of the Federal Power Act that would incorporate that process. In September 2014, the Bureau of Land
Management issued a proposed rule that would require all applicants for rights of way across public
lands for electric transmission lines of 100 kilovolts or greater and pipelines 10 inches or more in
diameter to hold pre-application meetings to coordinate with appropriate Federal and state agencies
and tribal and local governments. It would also require proponents to pay reasonable or actual costs
associated with the pre-application process.

«  Expanding enline project tracking and developing metrics. The Administration launched a Federal
Infrastructure Project Permitting Dashboard to track designated infrastructure project schedules. The
dashboard also hosts a “Permit Inventory”—a searchable database of required permits and approvals—
as well as National Environmental Policy Act (NEPA) reviews and milestones relating to major
infrastructure projects.

+  Expanding availability and sharing of data and geographic information system tools. The
Administration has identified a number of actions and policies to facilitate adequate collection,
integration, and sharing of the best available data to assist project sponsors in siting projects in order
to minimize resource impacts and to support Federal decision making, including (1) NEPAnode;
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(2) the Fish and Wildlife Service Information, Planning, and Conservation Tool; (3) EPA's NEPAssist;
(4) the Eastern Interconnection States Planning Council Energy Zones Mapping Tool; (5) the Army
Corps’ Federal Support Toolbox; (6) the Western Governors’ Associations’ Crucial Habitat Assessment
Tool; and (7) the National Oceanic and Atmospheric Administration’s Social Valnerability Index.

+  Designating corridors for pipeli electric tr ission lines, and related infrastructure. The
Department of the Interior and the Department of Agriculture are conducting a periodic review
of the Western energy rights-of-way corridors designated in 2009. As directed in the June 2013
Presidential Memorandum, DOE issued two reports—one for assessing potential corridors in the
West, as proposed by the Western Electricity Coordinating Council, and one for the rest of the United
States that looks at current and potential crossings for transmission lines and oil and gas pipelines on
federally protected national trails.

o Undertaking landscape- and watershed-level mitigation and conservation planning. Federal land
management agencies have begun to implement mitigation and conservation planning at the landscape,
ecosystem, or watershed level. For example, in March 2014, the Department of the Interior released the
Solar “Regional Mitigation Strategy for the Dry Lake Solar Energy Zone and in April 2014, Secretary
Jewell issued the “Strategy for Improving the Mitigation Practices of the Department of the Interior”

Recommendations in Brief

Allocate resources to key Federal agencies involved in the siting, permitting, and review of infrastructure
projects. Federal agencies responsible for infrastructure siting, review, and permitting have experienced
dramatic appropriations cuts and reduactions in staff. Many of the components of the overall effort to improve
the Federal siting and permitting processes have been stymied in recent years by appropriations shortfalls.
Congress should fully fund these priorities.

Prioritize ingful public o t through consultation with Indian Tribes, coordination with
state and local governments, and facilitation of non-Federal partnerships. Early and meaningful public
engagement with affected residential communities, nonprofit organizations, and other non-Federal stakeholders
through the NEPA process and other forums can reduce siting conflicts. Federal agency coordination with

state and local governments and government-to-government consultation with affected Indian Tribes should
remain a Federal Government priority. When possible, Federal agencies should co-locate energy infrastructure
environmental review and permitting staff from multiple Federal agencies’ regional and field offices.

Expand landscape- and watershed-level mitigation and conservation planning. When adverse impacts to

the Nation's landscape cannot be avoided or minimized any further, Federal agencies should seek innovative

approaches to compensate for adverse project impacts commensurate with the scope and scale of the project
and effects to resources. Through mitigation planning at a landscape, ecosystem, or watershed scale, agencies
can locate mitigation activities in the most ecologically important areas.

Enact statutory authorities to improve coordination across agencies. Congress should authorize and fund
the Interagency Infrastructure Permitting Improvement Center in DO, as set forth in Section 1009 of the
Administration’s draft legislation for the GROW AMERICA Act.

Adopt Administration proposals to authorize recovery of costs for review of project applications.
Consistent with the proposal in the President’s FY 2016 Budget Request, additional flexibility for certain
agencies to accept funds from applicants would be appropriate and could expedite the Federal permitting and
review process.
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e Fitst Instaliment of the Quadrennial Energy Review

Investing in Energy Infrastructure

‘The replacement, expansion, and modernization of dedicated and related energy infrastructure require

major investment over an extended period of time. Most of the resources will come from the private
sector--sometimes as approved costs under Federal and state-regulated rate structures for energy delivery

to consumers and businesses. Nevertheless, a significant number of the infrastructure recommendations put
forward in this QER call for Federal funds, either for direct investment or for stimulating and incentivizing
other investments. The desirability of Federal engagement comes in large part from classic market failures of a
variety of kinds, above all public goods and negative externalities. As noted in a 2012 report by the Department
of the Treasury and the President’s Council of Economic Advisers, moreover, there is a large body of evidence
showing significant private sector productivity gains from public infrastructure investments, in many cases
with higher returns than private capital investment.®

‘The QER calls for increased Federal investments, targeted both at areas of traditional Federal responsibility and at
new approaches to inform, incentivize, and leverage the investment decisions of state and local governments and the
private sector that reinforce overarching economic, security, and environmental objectives (see Figure SPM-6). Some
of these investments were already proposed in the President’s FY 2016 Budget Request. The recommendations
that were not proposed in the FY 2016 Budget, both on the mandatory and discretionary side, will be subject to
the President’s Budget process, including, for example, identification of revenue sources or other offsets. Other
recommendations would require new authorizing legislation and were not proposed in the FY 2016 Budget.
Table SPM-2 summarizes the recommendations that will require further legislative authorization, together
with initial order-of-magnitude cost estimates. More precise cost estimates will depend upon more detailed
program design and final statutory language. The Administration Iooks forward to working with Congress to
advance these recommendations.

Figure SPM-6. Recommendations Requiring Legislative Authorization

Resiliency, § |
. Safety and Asset |
. Recovery

Mddermzmg Global
Energy Security
infrastructures.

Smart Grid
~of the Future

Infrastructure

e Grid Modernization®  »  SPR modemization + Implementation Grants o  ASSETS grants for ¢ Ephance North
($3.58) and life extension for Energy System energy-intensive American energy
o Grants for state {$1.5-828) Hardening ($3-$58) connector projects integration through
and multi-state grid « -7 Collective Energy  «  Rate Mitigation {$2-52.58) cooperative measure
reliability planning™ Security Initiative for accelerated NG with Canada and
($300-$350M) distribution pipe Mexico
{$2.5-$3.5B) e (aribbean
+ State Energy Renewables/LNG
Assurance/Resiliency project planning
Planning Grants* support
(8350-§500M,
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Note: Most funding is over 10 years and would be incremental to agency baseline budgets. Programs identified with an asterisk would require
incremental funding over a shorter time period.

§-32

QER Report: Energy Transmission, Storage, and Distribution infrastructure | Aprit 2015



104

Table SPM-2. Examples of Federal Mechanisms/Tools Applied to Each Energy lnfrastructure Objective

Objectives

Mechanisms/Tools

Resilience, Reliability
Safety and Security

Electricity Grid
Modernization

Energy Security
and Supporting
Infrastructures

Administration
Chair

Direct Federal

Provide competitive, cost-
shared implementation
grants to harden and

Provide competitive
grants for State and
multi-State reliablility

De-bottleneck Strategic
Petrofeum Reserve (SPR)

Provide cost sharing for
investments in shared

- "
Infrastructure enhance the resilience planning to mest ditribution c‘apaQbmty' energy transportation
Investments e A o through marine terminal

of electricity TS&D environmental, resilience, systems

A - enhancements

infrastructures and effidency goals

Develop and

demonstrate cost-
Research, effective technologies Assess flexibility and Enhance research on Arctic  Support research on
Development and to detect and reduce value of electricity energy safety and accident  disposal of dredging
Analysis GHG fosses from natural  storage prevention matertals

gas transmission and
distribution systems

Data Collection
and Information
Management

Develop a framework
and metrics for modeling
and measuring resiliency

Institutionalize energy
efficiency evaluation,
measurement, and
verification

Increase the integration
of EiA energy data with
Canada and Mexico

Improve data
collection on shared
energy transportation
infrastructure

Federal Regulation

Enhance safety standards
for gas transmission
pipelines

Develop grid connectivity
and interoperability
standards to enhance
safe and relfable grid
operation

Revise legal, regulatory,
and policy roadmaps for
harmonizing regulations
for energy emergency
response

Eliminate regulatory
impediments to ensure
adequate power plant
fuel reserves.

Workforce
Development

Develop curricula, training programs, and industry-based credentialing standards to expand energy sector

workforce
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The CHAIRMAN. Thank you, Dr. Orr.
Commissioner McAleer, welcome.

STATEMENT OF HON. COLLEEN McALEER, COMMISSIONER,
PORT OF PORT ANGELES, PORT ANGELES, WASHINGTON

Ms. McCALEER. Thank you.

Chairman Murkowski, Ranking Member Cantwell and distin-
guished members of the Committee, good morning and thank you
for allowing me to speak before you.

My name is Colleen McAleer. 'm a combat veteran, mother of
two boys, and a small business owner, but I offer my testimony
today in my capacity as the Commissioner for the Port of Port An-
geles. We are located in Clallam County in the northern portion of
the state’s, Washington State’s, Olympic Peninsula.

Today I will talk to you about the effort we've spearheaded, the
Composite Recycling Technology Center, or CRTC, where industry,
small business, academia and government converge to reduce en-
ergy use and costs and strengthen U.S. manufacturing.

Carbon fibers replacing other materials in products that benefit
from high strength to weight ratios. It’s a $26 billion global indus-
try and growing. Light weight carbon fiber composites reduce the
weight of a product, thus reducing the energy consumption; how-
ever, they are expensive to produce and do not deteriorate creating
long term disposal issues.

Twenty-seven million pounds end up in U.S. landfills each year,
two million from Washington State alone. Our port is well on its
way to providing a solution to this problem through a public/pri-
vate partnership, the Composite Recycling Technology Center.

Our port has headed an effort to recycle the production scrap of
carbon fiber manufacturing processes, a first of its kind recycling
center. Their research efforts in the U.S. and Europe address so-
called end-of-life carbon fiber recycling, a more complex and energy
intensive process, but we will first focus on the low hanging fruit
of recycling and repurposing production scrap.

Carbon fiber products already reduce energy consumption by re-
ducing weight in industries from transportation to sporting goods.
Recycling carbon fiber composites will drastically reduce the energy
required for manufacturing them. The recycled carbon fiber com-
posite in the CRTC approach will use only six percent of the energy
required to produce the comparable virgin carbon fiber fabrics.

In my rural, economically distressed county, we have several
manufacturers that use advanced composites and are dealing with
this very issue today. They make yachts, cutters, snowboards, aero-
space parts and more.

Also located in the county is the Pacific Northwest National
Labs, Marine Science Lab. It has permitted in water facilities to
test carbon fiber wave and tidal technologies. Last year our com-
munity was an integral part of the West Coast application for the
$70 million, Department of Energy award for our Composites Insti-
tute.

Our multi-state team lost the competition to Tennessee, but the
program represented a compelling solution for industry and small
business so we have carried on without the DOE funding on a
smaller scale.
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Our Port has received a preliminary award of $4 million from the
U.S. Department of Commerce, Economic Development Administra-
tion, Washington State and Clallam County.

In addition the Port has provided the space for the facility and
committed $1.5 million in cash for its development and advanced
manufacturing program in the works since 2012. The 25,000
square foot facility will be a shared equipment center that serves
four functions. It will accept uncured scrap carbon fiber and re-
make it into a useable form. It will manufacture and sell secondary
repurposed products. It will serve as a workforce training space for
local colleges. Most importantly, it will serve as an industrial scale,
shared equipment space for entrepreneurs and universities.

These functions will create a locally trained workforce, drive ac-
celerated technology transfer with a national reach and deliver a
significant economic impact to our struggling county.

I sit on the Executive Board of our state’s Center of Excellence
for Aerospace and Advanced Manufacturing. I often hear business
owners say they can’t find employees with the needed skill sets.
This Center of Excellence has aggressively coordinated with the
state’s technical and community colleges to address this very issue.

Washington State community colleges deliberately designed their
curriculum to match the local employer’s requirements. In fact, col-
leges often buy equipment identical to that used by manufacturers
in their facilities. Standardization through certification programs
serve two constructive purposes. First it develops the certification
programs employers need. Second, it enables employers to readily
hire qualified workers.

At the CRTC we have a parallel workforce training effort. Penin-
sula College is relocating their advanced manufacturing composites
program and equipment to our facility. The CRTC will house the
business innovators and their future workers. The CRTC will accel-
erate commercialization of technologies from the lab to the manu-
facturing floor. Small businesses will lease the CRTC lab space to
develop proprietary products at our shared equipment center. They
will also have access to CRTC material and process experts accel-
erating their development process. We believe the reduced costs
and resident expertise will produce innovation and induce capital
investments in carbon fiber technologies.

Mervin Manufacturing, a local company with $13 million in an-
nual exports, makes skis, skateboards and surfboards and several
brands of snowboards from virgin carbon fiber. They intend to fur-
ther innovate in the Center’s maker space in order to replace that
virgin carbon fiber with recycled carbon fiber for their snowboard
bindings, skateboards and surfboard fins.

We currently have five major universities from three corners of
the country that intend to send researchers and students to the
Center. They intend to demonstrate and commercialize their tech-
nologies to the CRTC community.

At Washington State University we intend to leverage the Com-
posite Material Engineering Center. It has a 35-year history in
commercializing composite wood products like the plastic lumber
materials used in decking. We are finalizing an agreement with
Washington State University to test the CRTC products for certifi-
cation and the construction industry at their facility.
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CRTC efforts will re-shore jobs back to the United States. As an
example Batson Enterprises is a local, wholesale supplier of fishing
rods. The current purchase component, composite and aluminum
parts overseas in order to keep their overall costs competitive. By
partnering with the CRTC for product development using our recy-
cled carbon fiber, Batson Enterprises will be able to manufacture
those components with higher quality materials that were formally
cost prohibitive.

The CRTC will be a small step in bringing back American manu-
facturing. We can’t and don’t want to compete with foreign coun-
tries on their labor costs. Recycled carbon fiber lowers material
costs allowing companies to profit while paying a living wage.

The CHAIRMAN. Ms. McAleer, you need to wrap up.

Ms. MCALEER. I thank the Committee for considering this legis-
lation supporting carbon fiber recycling, and I look forward to your
questions.

The CHAIRMAN. Thank you.

Ms. MCALEER. Thank you.

[The prepared statement of Ms. McAleer follows:]
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Testimony of

Colleen McAleer
Commissioner
Port of Port Angeles
Port Angeles, Washington

Before the Senate Committee on Energy and Natural Resources

June 9, 2015

Good morning Chairman Murkowski, Ranking Member Cantwell and members of the Committee. Thank you for
allowing me to speak before the Committee.

My name is Colleen McAleer. | am a Commissioner for the Port of Port Angeles, located in Clallam County on the
northern portion of Washington State’s Olympic Peninsula.

| moved to Washington State after serving ten years in the Army as an intelligence officer and aviator. | served with
the 2nd Armored Cavalry Regiment as a platoon leader in Desert Storm and then flew rotary and fixed-wing aircraft
in stateside and overseas assignments for the Army. In 2002, | moved to Washington State to raise two young boys.
For nearly a decade, | worked with my father and brother as an owner of a successful family business.

Working with our clients, | watched too many businesses struggle and eventually close, leaving vacant storefronts
across our county’s communities. In the economic downturn, | saw that local governments needed a different
approach to make an impact on the local economy. We couldn’t afford to sit by and hope a rising tide would lift
Clallam County. That’s where the Port comes into this story.

In 2011, | accepted a position as Director of Business Development at the Port of Port Angeles. After two years, |
feit compelled to run for Port Commissioner. | ran on economic progress and fiscal responsibility—two areas | am
passionate about.

The Washington State Port System

Port authorities in Washington State are unique; they are autonomous governments with commissioners directly
elected by the citizens of our districts. A Washington State port’s primary function is to drive a prosperous economy
within its defined district. The commissioners have the authority to levy taxes and prioritize spending. | will try to
show how our potential for economic improvement relates to the legislation under consideration.

Claliam County Economy

Historically, logging has been our county’s economic lifeblood. But with issues of threatened species, we've been
less able to profitably harvest much timber, costing tens of thousands of jobs and affecting the entire county
economy. Add the lingering economic downturn, and our county has struggled with double digit unemployment, a
private industry median wage holding at about $33,000, and a trend of exporting our graduates. Our
unemployment numbers would be higher, but many in the local labor force have departed the county to find work
in Seattle and the booming I-5 corridor to our east. To turn this around, we know we must innovate, change, and
compete.

Synergy in the Composites Industry

As both the former Director of Business Development and current Commissioner, | have courted and collaborated
with leaders in industry, academia, and government, making the argument that our county is ripe for investment in
composites technology and sustained economic growth.
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As you may know, composites are the material of the future. They are lightweight, adaptable and strong. Boeing’s
new planes are made of composites. Our relatively small county already has several manufacturers who use these
materials. They make yachts, cutters, snowboards, aerospace parts and more. And the Pacific Northwest National
Laboratory’s Marine Science lab (PNNL} located in our county has facilities to test marine hydro-kinetic devices
made from carbon fiber.

We have three large mills that have closed their doors in just the last year. This workforce is ideally suited for the
carbon fiber industry. Both sectors are automated, high volume industries that require precise processes and
quality control. A strong composites manufacturing capability holds the promise of becoming a sorely needed
economic driver. Advanced manufacturing technology can boost each of these two industries and have a muitiplier
effect on the Clallam County economy. This brings me to our Composites Recycling Technology Center (CRTC)
initiative.

The CRTC Story

Recycling carbon fiber composites has two challenges. The first is how to deal with leftover or uncured scrap.
Today, over 29 million pounds of this material ends up in landfills every year in the United States alone. The
second, larger challenge is to reclaim fibers from cured material.

We have created a non-profit center called the Composite Recycling Technology Center (CRTC) to meet the
challenge around the uncured (pre-impregnated or pre-preg) scrap or waste that is created through the
manufacturing process.

Since 2012, the Port of Port Angeles has spearheaded the idea of an advanced composites manufacturing, where
industry and researchers share workspace and workforce. it would leverage our existing technologies and assets.

@ Qur Port has owned and operated a Composite Manufacturing Campus since 1988 as part of our airport
industrial park which houses industrial-scale autoclaves used to cure advanced carbon fiber pre-preg products.

®  QOur relatively small county already has several manufacturers that use composite materials to manufacture

products such as yachts, cutters, aerospace components, snowboards, surfboards, skateboards, and fishing
rods.

@  PNNL’s Marine Science Laboratory is located in our county and already has the necessary facilities to research
and demonstrate in-water marine hydro-kinetic devices made from carbon fiber materials.

Large manufacturers and suppliers have agreed to donate their scrap carbon fiber pre-preg material to the CRTC.

In addition, these major aerospace partners have the capability to support targeted technology transfer to
secondary use industries and partnered marketing support. As the primary generators of vast quantities of this high
quality “waste,” aerospace firms want to stop landfilling the pre-preg materials and put it to a more productive use.
These carbon fiber pre-preg users have both business and operational reasons for not creating secondary products
themselves and there is no existing industry to repurpose the material.

Last year, the CRTC, led by the Puget Sound Regional Council, was one of six Catalytic Investments to win the
Federal Investing in Manufacturing Communities Designation. In addition, our local team was an integral part of the
state’s application for the $70 million DOE Clean Energy Manufacturing Innovation Institute. The state team lost
that competition to a team in the Southeast, but we believed the composites recycling composites niche was an
excellent fit for our state and country, and even more so for our community. So we carried on without the
Department of Energy funding.

Industry partners, small businesses, universities and community colleges have committed more than $30 million
over many years of in-kind support. The Port of Port Angeles has already spent millions on this project and will add
another $2 million in capital and operational funding. In addition, we have received preliminary notice of awards
for the full $4M needed for infrastructure through a combination of federal, state and local support.
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The 25,000 square foot CRTC facility will be a shared equipment center that serves the following functions:

1. Reduce carbon fiber pre-preg waste in landfills by accepting regional manufacturer’s scrap and waste pre-preg
material.

2. Sell reformed carbon fiber pre-preg material to manufacturers when supplies allow.
3.  Manufacture secondary repurposed products with uncured waste material.

4, Serve as a hub for industry and academic research to universities.

5. Serve as a workforce training space for Peninsula College and potentially others.

We anticipate opening our doors in January 2016. We also anticipate that this investment in advanced
manufacturing and composites technology will help boost the Clallam County economy, while providing other
benefits to our State and country.

Technology Tronsfer

Small businesses will use the CRTC to conduct proprietary product development at our shared equipment center
and consuit with our material and process experts on hand at a fraction of the price and risk they would take on if
they were to do it on their own. An example of a Clallam County business partner is Mervin Manufacturing. They
manufacture skis, skateboards and surfboards and several brands of snowboards {LibTech & GNU) from carbon
fiber composite materials. Mervin exports $13 million of their product overseas annually. They plan to recycle
some of their composite waste stream with the CRTC. More importantly, they will develop new manufacturing
methods and products created from the high-grade recycled composites that the CRTC will be processing in a
variety of their products including snowboard bindings, surfboard fins and accessories, skateboards, and other
action-sports accessories.

University partners, such as WSU, UW, USC, UCLA, and the University of Alabama, Birmingham all have interests in
sending researchers and students to test composites recycling technology and work with CRTC personnel on
projects of mutual interest. The commercialization of technology owned by universities and PNNL will be readily
transferred to other parties. Universities will send their graduate students to complete capstone projects at our
full-scale manufacturing facility.

As an example, Washington State University has a 35-year history of commercializing products ranging from wood
oriented strand board (OSB) to plastic lumber materials used in decking. WSU has the capability to certify a product
for building codes. We are finalizing an MOU with WSU and their Composite Material Engineering Center for
certification of building materials and development of specifications for municipalities building code.

Intellectuci Property

The ultimate goal of the Port and its funders is to create spinoff companies and jobs in Clallam County. The CRTC
non-profit board will finalize the IP Management Plan. We plan to incentivize companies to use our center, rather
than require IP ownership rights which would create a barrier for prospective users of the facility and thus create a
barrier to economic growth for our county.

Reshoring Monufocturing

We can’t and don’t want to compete with the low wages of foreign countries. One way to deal with this is by
lowering material and process costs while raising wages. Recycling the two million pounds of incredibly valuable
carbon fiber pre-preg scrap, instead of landfilling it, meets this goal.

Here’s an example: Batson Enterprises, located in Clallam County, is a wholesale supplier of fishing rod blanks.
Today they purchase some of their component composite and aluminum parts overseas in order to keep their
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overall costs competitive. By partnering with the CRTC for product development with the recycled pre-preg,
Batson Enterprises will be able to purchase locally-produced, higher quality materials — aerospace-quality materials
— that were formerly cost prohibitive.

Workforce Training

We know from local business owners that one of the greatest hurdles to growth is developing a trained workforce.
That is why our local community college, Peninsula College, will retocate their Advanced Manufacturing -
Composite program into the CRTC facility to conduct workforce training in composite manufacturing and carbon
fiber recycling techniques. The CRTC will house both the business entrepreneurs and the future workers, The
Center is designed so that skills will be accurately defined and taught, businesses leaders will have a view of the
potential workforce, and the workers can better understand which business program more likely will fit their needs.

Like all community colleges in Washington State, Peninsula College works hand-in-hand with local employers to
ensure that programs are designed to fit market requirements. Colieges often buy equipment identical to that used
by manufacturers in their facilities. Sometimes trained employees apply for job opportunities elsewhere in the
state. This makes standardization through certification programs crucial for smart training and hiring. I sit on the
Executive Board of the State’s Center of Excellence for Aerospace and Advanced Manufacturing and have heard
numerous accounts from manufacturers about the importance of the work this Center has done to standardize
college training programs to make the productivity of their businesses more efficient.

Reducing Greenhouse Goses and the Impoct of Recycling Carbon Fiber

There is a clear and compelling connection between the CRTC initiative I've described and the potential to address
environmental challenges. To put the energy savings in perspective, | submit the following estimates for production
requirements, which clearly shows the benefit of recycling carbon fiber:

Virgin carbon fiber pre-preg 315 Mi/kg
Virgin aluminum 218 Mi/kg
Recycled aluminum 29 Mi/kg
CRTC Estimates for Recycled carbon fiber pre-preg:
Collection, transportation, and storage 4 Mifkg
Cutting, handling, and conversion to “usable” format 4 Mi/kg
Re-processing into final product 12 Mi/kg
Total for recycled carbon fiber pre-preg 20 Mmi/kg

Recycled carbon fiber composite embodied energy is estimated as follows:

1. Aluminum and carbon fiber are roughly equivalent in embodied energy use to produce a component with virgin
feedstock when we take into account the lighter weight of carbon fiber used. The carbon fiber part continues to
have the benefit of the 30-40% weight reduction to lower lifetime energy use during operation. For vehicles,
production energy is around 15-20% of total lifecycle energy, so reducing upfront weight is a critical factor in
total lifecycle energy usage.

2. Recycled carbon composite in the CRTC approach will have about 6% of the embodied energy of a product
made from virgin carbon fiber composite.

3. Recycled carbon fiber component using the CRTC model and approach would have about 1/3 the embodied
energy of an equivalent product from recycled aluminum.
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Additionally we will develop processes that use net-shape molding, with near-zero waste, further improving the
energy and manufacturing benefits.

Conclusion

{ hope | have painted a clear picture of how recycling composite carbon fiber scrap will not only provide essential
jobs on our local economy, but promote a needed market that provides environmental benefits as well. Our Port
sees the CRTC as a win-win on all of these levels. | do not believe that we have to choose between a healthy
environment and a healthy economy. | believe that they are mutually supportive and that you can’t have one
without the other.

We are meeting these societal challenges—and providing derivative benefits to our local and State economy—with
the Composite Recycling Technology Center (CRTC). Given the many societal benefits of a recycling center, and the
combined interests, we have set it up as a non-profit.

it is my fervent hope that the initiatives supporting energy accountability and reform, particularly S. 1432 which
supports a recycled carbon fiber study, and $.1304 for a skilled 21st century energy workforce, will meet with your
approval. Thank you for the opportunity to address this committee.
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The CHAIRMAN. Mr. Augustine?

STATEMENT OF NORMAN AUGUSTINE, BOARD MEMBER,
BIPARTISAN POLICY COUNCIL

Mr. AUGUSTINE. Well, thank you, Chairwoman Murkowski and
Ranking Member Cantwell, members of the Committee for the op-
portunity to speak on a subject that I consider to be extremely im-
portant.

By way of background I'm a member of the Board of Directors
of the Bipartisan Policy Council, and I co-chair the American En-
ergy Innovation Council. The latter consists of seven members,
CEOs of major firms, not in the energy business but who are in the
research and development businesses. And we’re very concerned
about the lack of investment in America in energy research.

The names of my colleagues are in the written statement and I
will try to reflect our collective views, although today my remarks
will, in fact, be my own.

Energy research is obviously critical. It drives the economy to a
large degree. It certainly has major environmental impacts. It im-
pacts the world’s geopolitical situation, certainly including national
security.

We've had great examples of successes. Most recently one would
have to think of the impact of the combination of 3D seismics and
of horizontal drilling and hydraulic fracking which have had the ef-
fect, as I see it, of buying us time that we did not expect to have
to be able to work on long term solutions. However, to find long
term solutions we have to invest in energy R and D, and that
raises the question of who shall invest?

One obvious answer might be industry should invest in R and D
since it’s one of the beneficiaries. When the Government cut back
in overall R and D, their share from, well the Government’s share
from two-thirds to one-third, industry increased its share from one-
third to two-thirds. The problem is that industry will invest in D
by and large, but not R, and there are several reasons for that. One
is that research, R, tends to be very long term in terms of its pay-
off. Today the average shareholder owns their stock four months;
when I first went into business that was eight years. It has an
enormous impact in discounting the future payoffs when share-
holders view new company’s investments. Furthermore in research
the funder may not be the long term beneficiary of the results of
that research because of the unpredictability of research. And fi-
nally, particularly in the energy area, there are major capital in-
vestments that firms hold and if the firms are not highly motivated
to or take those investments and replace them with new equip-
ment.

Let me state openly that I'm not a fan of heavy Government in-
volvement in the free enterprise system. On the other hand I do
recognize that there are some things that the private sector can’t
do, shouldn’t do or won’t do, and certainly energy R and D is one
of them.

As you heard earlier today however, the Government ranks 29th
in the share of research conducted within a nation’s borders that’s
funded by the Federal Government. We’ve dropped from first to
tenth in R and D intensity overall. We’ve dropped from first to sev-
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enth at basic research in the world. China is about to pass us in
both research intensity and value of research, and we spend more
on po}‘zato chips in this country than we spend on clean energy re-
search.

The national labs play a very critical role. They conduct high
payoff, high risk research that industry is discouraged from under-
taking. They conduct long term research. They can conduct very
large, costly products that only Government can afford, and they
also can supply major research equipment. But this research at the
laboratories is of no value if it’s not translated to industry. And
frankly, in my view, we do a very poor job today of translating that
investment in the labs into industry. The DOE is taking major
steps to try to improve this, but there are many impediments in
the way that we need to remove.

You, Madam Chairman, mentioned a number of bills before this
Committee. It’s large indeed. I would just like to highlight two that
I think are terribly important. One is the America Competes Act
that, particularly the Senate version, that really underpins all we
do in this area. The second is funding of ARPA-E. ARPA-E has
been highly successful but it is, frankly, being starved.

The bad news is that we’re under-investing in energy research.
The good news is that we could triple what we invest in energy re-
search and it would barely show in the overall Federal budget.

Thank you very much.

[The prepared statement of Mr. Augustine follows:]
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Good morning, Chairwoman Murkowski, Ranking Member Cantwell, and Members of the
Committee. Thank you for inviting me to speak with you today on how we can strengthen our
federal investments in energy technology innovation.

T am a member of the board of directors of the Bipartisan Policy Council and co-chair of the
American Energy Innovation Council, or AEIC. My associates in the AEIC are John Doerr, partner at
Kleiner Perkins Caufield & Byers; Bill Gates, founder of Microsoft; Charles Holliday, retired CEO of
DuPont; Jeff Immelt, chairman and CEO of GE; and Michael Graff, President and CEO of Air Liquide
USA. We have all led major innovation-based enterprises and understand the critical importance of
investments in new technologies. Our objective is to seek greater federal support for energy
technology innovation investments because of their important potential impact upon our nation,
including its economic future and international competitiveness; preservation of the national
environment; and assuring national security. I am an engineer and businessperson, nota
researcher, and the views [ express will be my own.

In my remarks today I would like to indicate why | consider energy innovation to be of such
importance; very briefly address several of the bills under your consideration; speak to the role of
the National Laboratories; and conclude with an assessment of where America stands in the global,
increasingly competitive race for energy technology leadership.

But first let me offer a few words about why I focus on energy technology innovation. Private-
sector innovation on its own cannot restore American energy technology leadership. Private
companies cannot capture the full economy-wide value of new knowledge and thus systematically
underinvest in research and development relative to the benefits it produces. Moreover, the
longer-term the research and development investment, the less likely private companies will
choose to underwrite it when compared with the opportunities presented by shorter-term,
incremental investments as demanded by the public equity markets. This is precisely why there is
a critical role for the federal government in energy technology research and development. Public
investment has been critical to generating the discoveries and inventions that form the basis of
previous disruptive energy sources--be that commercial nuclear power, jet engines, shale gas, or
solar photovoltaic technology. Markets will undoubtedly drive innovation, but U.S. businesses will
only win the global, increasingly competitive race for energy technology leadership when
supported by public innovation investments.
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Despite its importance to our economy and future, federal energy innovation investments have
stagnated over the last five years, remaining at or below 2010 levels in real dollars. The extent of
America’s disinvestment in research is such that America now ranks 29th among developed
nations in the fraction of research that is governmentally funded. it is projected that within about
five years China will surpass the U.S. in research funding as both a fraction of GDP and in absolute
terms. This does not portend well for national security, jobs, the economy or the well-being of
America’s citizens.

Simply stated, America must compete. And if it is going to compete, it needs to invest in ingenuity.

I commend you both, Chairwoman Murkowski and Ranking Member Cantwell, as well as your
colleagues Senator Gardner and Senator Heinrich, for co-sponsoring S. 1398, the Energy Title of
the America COMPETES Reauthorization Act. This bill would begin to put federal energy
innovation investments back on the growth track that bipartisan Congressional majorities initiated
in the 2007 America COMPETES Act and sustained in its 2010 reauthorization. In my view, this
piece of legislation is of pivotal importance with regard to America’s competitiveness future.

Furthermore, [ strongly support the efforts of this committee to proactively identify and support
priority areas for federal research investment Your colleagues in the House previously invited me
to testify on the significance of research in high-performance computing, and [ am pleased to see
your committee take up companion legislation in S. 454. Additionally, I want to acknowledge the
several bills that seek to increase research and development efforts associated with energy
storage. Few other technologies could be as much of a game-changer for the U.S. energy system
and international technology leadership.

But in addition to increasing energy technology investments, the federal government must seek to
maximize the returns on those investments,

Most federal energy innovation investments are channeled through the 17 National Laboratories,
which fill a role otherwise largely neglected by industry: namely, long-term, high-risk/high-payoff,
often large-scale projects whose applications may not be evident at their outset. Having observed
the Labs closely in my roles as Undersecretary of the Army, CEO of Lockheed Martin Corporation,
and a frequent chair of National Academies and other studies, I understand that the large body of
research conducted in the National Labs not only has advanced specific energy technologies, like
nuclear power and hydraulic fracturing but also tends to find applications in industry in non-
energy fields. Unfortunately, in my view relatively little of this potential is being realized by
American industry as it seeks to compete in the global marketplace. Among the many reasons for
this, one is that industry, especially small firms, has little idea what research is being conducted at
the national laboratories. A second reason is that well-intended rules and oversight mechanisms
make it difficult for the laboratories to work closely with industry and also discourage the best
means of technology transfer, the movement of people between government and industry. Other
nations seem to have found solutions to these problems, albeit not without accepting certain risks.
It is my view that the national laboratories are generally well run and are a national treasure that
could make an even greater contribution than is the case today. But to do this they will need to be
given greater latitude to create and additional funding—especially ARPA-E,

The Committee today is considering a number of bills that address different aspects of this
challenge. What unites them all is a strong, bipartisan agreement on the Importance of public-
private partnerships in energy technology innovation, primarily through the National
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Laboratories. Facilitating these partnerships among universities, industry, and the Labs will more
readily translate publicly funded research into commercial offerings, maximizing the return on
federal investments. I have previously endorsed bipartisan companion legislation in the House to
S. 1187 the America INNOVATES Act, which seeks to ease the establishment of public-private
technology partnerships, and I encourage the committee to consider including its provisions in
fature legislation. I also want to acknowledge the efforts in S. 784 and S. 1259, which in particular
address the issue for smaller companies that may lack the resources to engage with the Labs.

Fundamentally, these federal investments in energy research must be guided by long-term vision.
My colleagues and 1 support a national planning process, such as is recommended in the S. 1033
the Quadrennial Energy Review Act. I also want to acknowledge Chairwoman Murkowski's bill S.
1229, which would direct DOE to develop an implementation plan for recommendations given by
the Commission to Review the Effectiveness of the National Energy Laboratories. As a sitting
member of that committee, I appreciate your support in advance of our final conclusions--it not
only is a vote of confidence for our work, but also for underscoring the urgency of reforms to
ensure federal investments best support America’s competitiveness.

I will conclude my remarks by addressing the question that often seems to be on people’s minds
when they observe my commitiment to strengthening research in America. Why, they ask, would a
fellow creeping up on 80-years of age, a non-researcher, view this as such a critical issue. The
reason is that everything I have observed in my various roles in industry, government and
academia suggests that other than our freedom and Free Enterprise system, discovery, invention
and education are the nation’s most fundamental assets and as such are the keys to a prosperous
and secure future for America’s citizens.

Thank you.
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The CHAIRMAN. Thank you, Mr. Augustine.
Ms. Harbert, welcome.

STATEMENT OF HON. KAREN HARBERT, PRESIDENT AND
CHIEF EXECUTIVE OFFICER, INSTITUTE FOR 21ST CENTURY
ENERGY

Ms. HARBERT. Thank you.

Thank you, Chairman Murkowski, Ranking Member Cantwell,
members of the Committee for soliciting our input today. I applaud
your efforts putting together a multi-title energy bill in today’s
world which is very difficult, so we applaud your efforts.

I can’t address, obviously, all 42 of the bills today. Let me high-
light a few. I'll start with the one that, I think, will have the most
profound impact on our energy landscape which is lifting the ban
on oil exports which is truly a relic of the 1970’s and the era of oil
embargo and a very different energy landscape.

In today’s era of energy abundance unconventional shale oil and
gas is a tremendous economic stimulus and catalyst. Shale energy
has already added 2.1 million jobs to our economy during the deep-
est, darkest points of our recession. It has stimulated a tremendous
amount of revenue, and it is slated to add $1.6 trillion of Govern-
ment revenue over the next ten years and to create an additional
two million jobs by 2025.

If, on top of that, we lift the oil export ban we would support an
additional 400,000 jobs, grow GDP and increase Government rev-
enue by an additional $1.3 trillion in the next 15 years while still
ensuring that gasoline remains affordable to the American con-
sumer. So it’s clearly an economic win, but it’s also a geopolitical
win or wins, I might say.

We will be importing oil. We will be importing less oil from coun-
tries that don’t share our values and are benefiting from our finan-
cial resources we send them to buy their oil. We have seen Russia
and what it has done to the Ukraine. We have seen Russia’s stran-
glehold on the energy supply to Europe, and we can break that
stranglehold by adding more molecules into the market. And of
course, new stable supply from America, from a reliable supply of
energy, will choke the opportunity from non-state actors to use en-
ergy to fund their operations. And we know that ISIS and ISIL is
using oil to fund their operations, directly threatening our national
security. So it’s a win/win/win, and the time to act is now.

Of course, as you pointed out in your report this morning, the ex-
ecutive branch could act now while Congress is still debating this.
Staying on production for a moment, we support the Protecting
State Rights Act. Between 2009 and 2014 oil production grew less
than 1 percent on Federal lands and yet is up 90 percent on State
and private lands.

BLM admits that it takes them 227 days to process an oil permit
and yet in the states, it takes 30, so clearly the Federal process is
less efficient than the states. So adding an unneeded layer of Fed-
eral permitting and regulatory process over the state process will
be as dis-incentivizing investment on Federal lands, slow jobs and
revenue growth. State primacy is important, and this legislation
will preserve that.
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We oppose the deficit reduction through Fair Oil Royalties Act
because it’s an arbitrary proposal to change a law that Congress
passed in 1995 to stimulate investment in frontier deep water
leases when prices were low and exploration expensive. So predi-
cating a company’s ability to enter new leases today on agreeing to
higher prices for things they've already agreed to with the Govern-
ment, ex post facto, violates the concept of sanctity of contracts and
possibly even the Constitution.

We do support the bill to make DOE the coordinator for clean
coal projects. They've proven challenging, economically and
engineeringly challenged; however, the regulatory obstacles are
even more daunting requiring permits from every element of the
Federal Government. Designating DOE as the lead agency makes
sense that potentially we might get more of these projects built
even in the face of massive challenges to the domestic coal indus-
try.

Regarding the Energy Loan Improvement Act, we greatly sup-
port returning the loan program to its original intent that Congress
laid out in the Energy Policy Act and require applicants to have
some skin in the game and pay the subsidy cost. That way we will
ensure more bankable projects and avoid the problems of the 2009
stimulus package which let people off the hook and we saw many
companies go bankrupt.

We also support the America Competes Act.

We also support the Advanced Grid Storage Act with some
changes. The intent to focus DOE funds on grid storage is a very
important element of our electricity sector transformation, and
DOE should be spending more time and attention in that area. Yet
we would like to not see the Davis-Bacon provisions included.

Lastly, without the work force to lead America’s 21st century
economy, we will not succeed. We have a growing skills gap and
are facing the great shift change where 50 percent of energy profes-
sionals today can retire in the next ten years. So we support efforts
like Senate bill 1422 which will make collaboration between indus-
try, academic institutions, State governments, a priority to grow
our energy workforce and focus on STEM skills.

I will especially note the Department of Veterans’ Affairs efforts
to put veterans into the workforce as a model we should likely
emulate.

So thank you very much for the opportunity to testify today.

[The prepared statement of Ms. Harbert follows:]
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Thank you, Chairman Murkowski, Ranking Member Cantwell, and members of the
Committee. I am Karen Harbert, president and CEO of the Institute for 21st Century
Energy (Institute), an affiliate of the U.S. Chamber of Commerce, the world’s largest
business federation representing the interests of more than three million businesses of all
sizes, sectors, and regions, as well as state and local chambers and industry associations,
and dedicated to promoting, protecting, and defending America’s free enterprise system.

The mission of the Institute is to unify policymakers, regulators, business leaders, and
the American public behind common sense energy strategy to help keep America secure,
prosperous, and clean. In that regard we hope to be of service to this Committee, this
Congress as a whole, and the administration.

I would like to commend your leadership demonstrated by this undertaking.
Drafting a multi-title energy bill and moving it through regular order is not something
accomplished since 2007 and certainly not an easy task. I would also like to thank
Chairman Murkowski and Ranking Member Cantwell for soliciting the Chamber’s input
on what a broad, bi-partisan energy bill should include. I would also like to thank your
staffs for always being available, open-minded, and committed to success.

As we have previously shared with Committee Members and staff, in 2014, the
Institute published Energy Works for U.S., our comprehensive policy framework. Energy
Works for US includes over 60 specific and actionable recommendations, covering all
aspects of energy policy from nuclear to renewables to coal to oil and natural gas, but
also areas sometimes overlooked when discussing energy policy such as workforce,
cyber-security, and permitting to name a few. Many of these recommendations are
incorporated in bills being discussed today, as well as bills that have been and will be
considered by the Committee in the future.

Today’s hearing is focused on “Energy Accountability and Reform Legislation,”
covering some 42 individual bills. In drafting energy legislation, we think it important to
establish a framework for determining whether legislation is necessary, which agencies it
should be directed towards, and how best to effect the desired change. Within the context
of accountability and reform, we believe there is a great need for action. There have
been, and continue to be, dramatic changes in our energy economy and existing law,
sometimes decades old, is hampering our markets from being able to adapt to the
changes. Additionally, as these changes have occurred, there has been more tension on
the role of federal versus state regulatory primacy that was largely a dormant issue in the
past. And as the United States Code and Code of Federal Regulations grow every day, it
is important to continually make changes to streamline their governance and to minimize
their impacts on Americans while still ensuring their efficacy. Finally, it remains crucial
that the federal government is a judicious and competent steward of the tax revenue it
collects and spends. It is through this lens that the Institute reviewed today’s docket of
bills and informed our positions.

Given the large number of bills and limited time we have to consider them, I will
address a small subset of them in my testimony today.
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MARKET REFORM

S. 1312 — Energy Supply & Distribution Act of 2015

No area of the U.S. economy has changed more dramatically over the last decade
than the energy sector. Since 2006 the amount of oil produced in the U.S. has increased
more than 90%. That 4.2 million barrel per day increase is larger than the annual
production of every other country, save Saudi Arabia and Russia. In 2006 we were
importing about two-thirds of all the crude we consumed in the U.S., and today that has
been winnowed down to just over 40% and declining.

This massive growth in oil, as well as natural gas, production has created a
tremendous economic catalyst for the U.S. economy. A recent IHS report the Institute
commissioned found that this shale energy revolution had created some 2.1 million jobs
by 2012 and is projected to reach nearly 3.9 million jobs by 2025. Similarly, the report
found this renaissance had added more than $280 billion to the U.S. economy and is
expected to generate more than $1.6 trillion in government revenue through 2025.

Energy Security

This massive change has outgrown many regulations and systems of governance
and S. 1312 does an admirable job addressing some of the most glaring examples. As it
relates to energy security, the bill would require a more strategic focus from the
Department of Energy (DOE) in considering how energy markets have changed and that
impact on energy security. The Institute has been the leading authority on energy
security at home, and abroad, annually publishing the U.S. Energy Security Risk Index
since 2011, quantifying the risks to energy security across dozens of metrics and tracking
the trends of those risks in the past and into the future. Since 2012 we have also annually
published the International Energy Security Risk Index comparing the levels of energy
security risks across dozens of countries.

We support the bill’s effort to infuse government thinking with energy security
considerations and stand ready to work with DOE and the various agencies when this bill
is enacted.

Data Collaboration

In producing our International Energy Security Risk Index, it has become clear
that the level of energy data transparency varies greatly across the world, but becomes
more vital to efficient markets every day. The Energy Information Administration (EIA)
stands as an example by which the rest of the world should hold itself. Improvement can
surely be made, but if the world provided the robust, accurate, and transparent data that
EIA reports daily, energy markets would benefit tremendously. As such, we support the
bill’s focus on energy data collaboration between the U.S., Canada, and Mexico. Energy
markets across the three countries are already integrated and interdependent, and further
transparency and normalization would add significant benefit.

Crude Oil Exports
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The prohibition on U.S. crude oil exports is a 40 year old vestige of a by-gone era
and must be repealed immediately. This ban was instituted in the shadow of the Arab oil
embargo that brought the U.S. economy to a grinding halt. The purported rationale was
that the U.S. was not self-reliant enough on its own production to consider exporting any
domestically produced oil. However, much has changed in the subsequent 40 years since
the Energy Policy & Conservation Act of 1975 was passed.

Today, thanks to favorable geology and continuing innovation by the American
oil and gas industry, the U.S. maintains more than 200 years of technically recoverable
oil and over 500 years of in-place oil. Together with our massive natural gas and coal
reserves, the U.S. has the largest energy resource base in the world. The policy of
prohibiting trade of U.S. oil is not consistent with having the largest energy reserves in
the world. Nor do any of these other countries with the largest energy reserves prohibit
export of their domestically produced oil.

One of the concerns that many have voiced about exporting U.S. oil is the impact
on consumers. Thankfully, this question has been investigated thoroughly by the
Government Accountability Office as well as several think tanks and independent energy
analysts and every report has concluded that exporting U.S. crude will cause gasoline
prices to decline, not increase them.

These reports all found that allowing U.S. oil exports would add supply to the
global oil market. Additional supply puts downward price pressure on the price of crude.
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Because gasoline is essentially priced globally, a cheaper price for crude would put
downward price pressure on gasoline.

Not only would consumers benefit from lower priced transportation fuels, but
according to a recent IHS report, allowing U.S. oil exports would support an average of
400,000 jobs per year, generate an additional $1.3 trillion in government revenue through
2030, and add $265 in additional disposable income to every American household.

Over the past seven months, the drop in oil prices has led to more than 1,000 rigs
to be laid down, resulting in an estimated 150,000 lay-offs. Much of this pain was
unnecessary. Over the month of March, the average spread between West Texas
Intermediate, the U.S. benchmark, and Brent, the global benchmark, was $7.50. That’s
an additional $7.50 per barrel U.S. producers are being denied because they cannot
market that barrel outside of the U.S. If they could export and negotiate that higher Brent
price, a significant number of U.S. wells that are now uneconomic would get spudded,
putting thousands back to work.

Additionally, allowing U.S. exports would help deleverage countries that use their
respective crude oil market dominance to negatively influence countries that must rely on
imported oil. The world has witnessed how Russia has used oil and natural gas exports to
force countries in Europe and Asia to acquiesce to its geopolitical and economic
demands. Bringing U.S. oil to those markets would not completely displace Russian
exports, but would provide a much stronger negotiating position for importers, most of
which are strategic U.S. allies.

Moreover, it has become clear that terrorist groups such as ISIS are using oil
produced from fields taken by force to fund its terrorist efforts. Bringing U.S. crude to
the rest of the world presents the opportunity to undermine the demand for this illegally
taken crude, helping to stifle further terrorist actions.

Exporting oil would benefit the U.S. economy and reduce the influence of
countries and groups that use oil exports for purposes inconsistent with America’s
geopolitical and national security interests. I commend Chairman Murkowski and
Senator Heitkamp for their steadfast leadership on this issue and their desire to bring U.S.
policy into this millennium. We strongly support S. 1312 and urge the Committee to
include it in the broader energy bill.

S 1310 - Deficit Reduction Through Fair Oil Royalties Act
Inasmuch as S. 1312 would update the regulation of energy markets to benefit the
consumer and our geopolitical interests, S. 1310 would cause severe damage to our

energy markets and significantly harm U.S. energy security.

This legislation would force any company wishing to enter into a new lease for
exploration and production in the Gulf of Mexico to renegotiate old leases and agree to



126

pay a higher rate of royalty than what it is contractually obligated now. This bill seeks to
fix an alleged error committed by the Department of Interior when implementing the
Deepwater Royalty Relief Act, which was passed in 1995 at a time of historically low oil
prices. To encourage continued investment in the frontier area of deepwater oil and gas
development, Congress created a royalty relief program whereby producers would pay a
lower royalty rate in order to decrease marginal operating costs and induce additional
investment and ultimately, increased production.

This relief was to be based on volumetric levels, not price. When prices
recovered, the relief was still in effect. Companies who successfully bid on leases
assumed a predictable royalty rate as outlined by the law, regardless of price. This
legislation intends to rewrite history after the fact and force companies to “voluntarily”
agree to retroactively pay a higher royalty rate than the law requires. This legislation
attempts an end-around the Constitution’s prohibition of Congress passing ex post facto
laws, forcing a renegotiation in order to be eligible for new leasing.

The sanctity of contracts is an underpinning of democratic law and a cornerstone
of American democracy. We are not surprised when despot governments in the
developing world retroactively change or break contracts, but it is unacceptable for it to
happen in the U.S., even if indirectly. We oppose S. 1310 and encourage the Committee
not to include it in the broader bill.

THE ROLE OF THE FEDERAL GOVERNMENT

As the U.S. energy landscape continues to shift at breakneck speed, it is crucial
the role of the federal government constantly be reviewed to ensure continued
technological innovation and reduction of energy security risk while also ensuring it
continues to be done safely and with an ever-decreasing impact on the environment. In
some cases that role has been and will continue to be, best served by the various states.
In other instances, it is incumbent upon the federal government to streamline its
regulatory approach to decrease barriers to investment and innovation.

S. 15 - Protecting States' Rights to Promote American Energy Security Act

On March 20, 2015, the Bureau of Land Management (BLM) issued new
regulations of hydraulic fracturing on federal and tribal lands. However, in neither this
final rule, nor the previously two proposed rule, did BLM justify new or additional
regulation. State regulatory authorities have maintained primacy in the regulation of oil
and natural gas exploration and production within each respective state’s borders,
including, to a large extent, federal lands.

State regulators not only possess the regulatory mandate from their respective
state laws, but they have also developed the expertise necessary to understand the specific
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geology, hydrology, and other physical nuances of the lands in their respective states. As
such, the nation has benefited from the efficient extraction of oil and natural gas from
producing states while also protecting human health and the environment.

While producers must comply with applicable state regulations when operating on
federal lands, they must also navigate the moribund federal permitting process. As such,
oil and natural gas exploration and production on federal lands has grown increasingly
inefficient, preventing Americans from realizing job creation, economic growth, and
increased energy security that accompany additional domestic production. The additional
time required by the federal permitting process, in addition to existing regulatory
requirements, increases the cost of production and makes operations on federal lands less
economical than on state and private lands.

On April 3, 2015, the Congressional Research Service released an analysis
concluding that oil production on federal lands had increased less than 1% between 2009
and 2014, while production on state and private lands had increased almost 90%.
Similarly, natural gas production on federal lands decreased 35% while production on
state and private lands increased more than 40%. Clearly, the existing federal regulatory
process is much less efficient than the respective state processes. A recent report
produced by the Heritage Foundation highlighted that BLM estimates it takes an average
of 227 days for it to process and conclude an application for permit to drill, compared to
154 days in 2005 and the average 30 days it takes state governments to do the same.

BLM’s rule will alter the balance of regulatory authority in a manner that would
further disincentivize businesses from investing in the development of oil and natural gas
on federal and tribal lands, while not identitying or addressing any specific issue that
warrants the regulation. A July 2013 study sponsored by the Western Energy Alliance
found that BLM’s proposed hydraulic fracturing rule would create nearly $350 million in
annual compliance costs, which corresponds to approximately $100,000 per well.

In promulgating its rule, BLM failed to identify any specific shortcomings of the
existing framework of state regulation and in many cases merely duplicates state
requirements. S. 15 would prevent BLM’s arbitrary decision to further regulate hydraulic
fracturing and making oil, natural gas, and geothermal energy production on federal lands
even less economical than it already is. By clearly designating the primacy of state
hydraulic fracturing regulations and preventing BLM from adding an unnecessary layer
of federal regulation, this legislation would help maintain the economic benefits of
America’s shale revolution and preserve its nascent manufacturing renaissance.

S. 1230 - BLM MEMORANDA OF UNDERSTANDING

Similar to the impetus behind S. 15, S. 1230 would establish a strong direction
from Congress that BLM should be relying on state oil and gas regulators, and not trying
to duplicate their efforts. This legislation would provide a formalized avenue for a state
to request BLM enter into a memorandum of understanding (MOU) relating to
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measurements, meter inspections, and other operational activities. While we would like
to see the scope of areas expanded and more clearly defined, this legislation is a good
step towards a standard operational relationship whereby the expertise and competencies
of state regulators is relied upon by BLM.

We support S. 1230 and urge the Committee to include it in the broader energy
bill.

S. 1293 - DOE COORDINATION OF CLEAN COAL PROJECTS

Like all first-of-a-kind technology, the development of clean coal projects has
proven to be expensive, lengthy, and an engineering challenge. Unlike some technology
development though, clean coal technology has also encountered regulatory obstacles
from seemingly all corner of the federal government. From air emissions, to water
effluent, to geologic storage, clean coal technologies represents the melding of multiple
technologies, as well as regulatory platforms. With so many disparate regulators
involved in the permitting, licensing, and oversight of such projects, the regulatory
process can add an additional layer of deterrent for the private sector to invest in
developing clean coal technology.

To help introduce regulatory efficiencies, S. 1293 would designate DOE as the
lead agency for coordinating all federal requirements for clean coal projects, including
those emanating from the Clean Air Act, Safe Drinking Water Act, and the National
Environmental Policy Act. Having one agency designated as lead would help prevent
duplicative analysis as well as encourage the potential for a strategic regulatory approach
across the multitude of regulatory frameworks. As a participant in the development of
clean coal technology, DOE has the greatest knowledge base and experience with these
projects and is the appropriate agency to be designated.

We support S. 1293 and urge the Committee to include it in the broader energy
bill.

SPENDING TAX DOLLARS WISELY

The federal government has an important role in fostering the research and
development that yields the energy technologies of tomorrow and in many cases,
ensuring the country has the required workforce to not only operate today’s energy
economy but to design, build, and operate the energy economy of the future.

S. 1223 — Energy Loan Program Improvement Act of 2015
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When the Energy Policy Act of 2005 was enacted, the creation of the Loan
Guarantee program at DOE was arguably the most promising and novel aspect of a very
robust bill. These guarantees were created to foster the deployment of energy
technologies that are cleaner and aren’t yet commercialized. As a way to minimize risk
to the taxpayer, Congress stipulated that the recipient of the guarantee must fund the
entire portion of the credit subsidy cost. This provision ensured the recipient had “skin in
the game” and was not skirting any form of financial risk.

However, the American Recovery and Reinvestment Act of 2009 created a new
class of loan guarantees whereby the federal government would shoulder the entire risk
by funding the credit subsidy. When several of the recipients went bankrupt, much
attention was drawn to the loan guarantee program, and many castigated it because of the
undue risk born by the tax-payer. Unfortunately, this sordid period did much to sully the
concept of loan guarantees, throwing the baby out with the bathwater.

Concessionary financing tools like loan guarantees provide an invaluable
opportunity to bring new technologies to the market that would otherwise never see
commercialization, depriving the public of cleaner and more efficient technologies. S.
1223 would correct the mistake made in the 2009 law by requiring a loan guarantee
recipient again fund the credit subsidy cost, significantly reducing tax-payer risk. This
legislation would also increase transparency for applicants.

We support S. 1223 and urge the Committee to include it in the broader energy
bill.

S. 1256 — The Advancing Grid Storage Act of 2015

Through the development of the Clean Power Plan, this administration has it the
policy of the U.S. to eliminate coal and natural gas generation and to marginalize nuclear
power. In forcing the country into greater reliance on renewable electricity, the
administration has not addressed how these largely intermittent power sources will be
able to replace the baseload generation they are intended to replace. Without a functional
and cost-effective stationary storage component widely deployed throughout the
distribution grid, renewable power will never be baseload, limiting its potential use.

S. 1256 takes a step that DOE has not, making development of stationary storage
a research priority and establishing a framework where commercialization is possible.
We support the intent and pathways this bill provides to make that happen. We do,
however, oppose the requirement that receiving support created by this bill be
conditioned on requirement of Davis-Bacon prevailing wage rates.

We encourage the committee to adopt S. 1256, after removing the Davis-Bacon
requirement, and include it in the broader energy bill
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S. 1398 — the Energy Title of the America COMPETES Reauthorization Act of 2015

The America Competes Act was a watershed piece of legislation that began the
arduous journey of accelerating advanced technology development and focus on STEM
education development. Many positive results can be traced back to the original
COMPETES including the creation and operation of ARPA-E. We continue to support
the focus of COMPETES and appreciate the modifications made in this legistation to
eliminate and combine programs.

We support S. 1398 and urge the Commiittee to include it in the broader energy
bill.

S. 1422 — the Energy Workforce for the 21st Century Act

As an organization with membership spanning the entire energy economy, one of
the most notable commonalities across all sectors and industries is workforce shortage.
Some have called it the “great shift change” and it’s already being felt today, but the
greatest impacts are still to come. It is estimated that roughly one-third of the utility
industry is within five years of retirement, and the number may be greater in the il and
gas industry. S. 1398 creates a strategic and methodic approach to increase the number
of skilled workers trained to work in the energy and manufacturing sector, and taken
together with COMPETES Reauthorization, this represents a good next step in workforce
development. We are especially supportive of the technology-neutral fashion in which
the bill approaches this issue.

While we support the intent of this legislation, we encourage Congress to ensure
that such efforts to not compete with initiatives already funded and operational by the
private sector academic institutions, as well as federal and state governments, including
the Department of Veterans” Affairs,

SCOPE OF THIS TESTIMONY

This testimony represents our position only on the bills included. We have
positions on other bills included in today’s hearing, but were not included in this
testimony in the interest of brevity and time. Additionally, there are other bills that
require additional analysis and member consultation before we can offer an opinion. We
look forward to working with the Committee on any of the bills considered today as this
process continues to move forward.
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The CHAIRMAN. Thank you, Ms. Harbert.
Mr. Highley, welcome.

STATEMENT OF DUANE HIGHLEY, PRESIDENT AND CHIEF EX-
ECUTIVE OFFICER, ELECTRIC COOPERATIVES OF ARKAN-
SAS

Mr. HIGHLEY. Good morning.

Chairman Murkowski, Ranking Member Cantwell and all mem-
bers of the Committee, thank you for inviting me to testify today.
I serve as President and CEO of Arkansas Electric Cooperative, a
non-profit, power supply system which serves 17 retail distribution
systems, who in turn, serve about one million Arkansans. And I re-
port to a democratically-elected board representing the customers
that we serve.

The Electric Cooperatives of Arkansas are members of the Na-
tional Rural Electric Cooperative Association, NRECA, which is a
service organization of over 900, not-for-profit electric utilities serv-
ing 42 million Americans in 47 states. Collectively electric coopera-
tives account for 11 percent of all electric energy served in the
United States that serve about 75 percent of the land mass of the
United States in selling that 11 percent of the electric energy.

Electric cooperatives are governed by our member owners, and
we reflect the values of our membership. I answer to our owners
to justify every expense. Our mission is to keep their power reliable
and affordable and to do that in a way that’s responsible to the en-
vironment and the communities we serve because we reflect their
values of stewardship for the land.

Today I'd like to offer testimony on behalf of Arkansas Electric
Cooperatives and NRECA focusing on two bills.

First, Senate 1068 titled CyberSecurity Emergency Authority.
We agree that when the Government has knowledge of an immi-
nent threat to the bulk power system the Secretary of Energy
should have authority to order action to avert or mitigate. I serve
as co-chair of the Electric Subsector Coordinating Council which
serves as the principle policy liaison between leadership and indus-
try and our Government counterparts at DOE, DHS, FERC, FBI
and others. NRECA agrees with your proposal for the Government
to engage with the ESCC and the owners and operators of the sys-
tem to the extent possible prior to taking action. By working to-
gether and sharing threat information we have been able to im-
prove reliability and resiliency of the grid. We believe that the cost
recovery provision of S. 1068 is unnecessary and duplicates current
provisions of the Federal Power Act, namely Sections 205 and 206
of the act which allows FERC to determine just and reasonable
rates.

While we do not oppose those that use cost-based rates having
the ability to recover costs for their actions that might be taken
under this bill, we do not support those that use market-based
rates to have the same ability. Market-based entities recover high-
er revenues during periods of scarcity while cost-based entities do
not. Those entities that chose to pursue higher market-based reve-
nues also agreed to bear the many risks that go along with that
decision.
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Moving to Senate 1221 titled Bulk Power System Reliability Im-
pact Statement. I'm glad to see this bill requiring Federal agencies
to effectively look before they leap and reach out to experts for
feedback on proposed regulations. The electric grid is the most com-
plex machine created by man, and it has taken decades to develop
the levels of reliability and affordability that we now take for
granted.

This bill requires experts on the operation of the bulk power sys-
tem to provide feedback on proposed Federal regulations that may
impact reliability and affordability. As currently written this bill
proposes to use reliability coordinators under the Electric Reli-
ability Organization to create the required reliability impact State-
ments. However, it would be more appropriate to conduct those re-
ports within NERC, the North American Electric Reliability Cor-
poration.

In 2007, FERC approved mandatory national reliability stand-
ards for administration by NERC. NERC has the subject matter ex-
perts on staff with an overview of the entire North American power
supply system, and they have created the standard setting system
and independent governance and established process for stake-
holder input across all sectors which makes NERC uniquely quali-
fied to analyze reliability impacts and issue reports such as their
seasonal, annual and long term reports or their special assessment
of the clean power plan. We welcome collaboration with NERC to
inform agencies of the impact of their proposed regulations.

I'd like to add a comment on the Department of Energy emer-
gency orders. In some instances to protect reliability DOE must
issue a must run emergency order to a generator. This requires the
generator to run even though it may not be economic for it to run.
Many cooperatives are not subject to FERC jurisdiction under Sec-
tion 202 of the Federal Power Act. However, they comply volun-
tarily with these emergency orders to preserve grid reliability. In
some instances complying with a “must run” order may cause a
generator to violate environmental laws or regulations resulting in
exposure to third-party lawsuits or agency penalties.

S. 1222, the Continuity of Electric Capacity Resources Act, con-
templates establishing liability protection for these actions. We
would like to work with the Committee to ensure that both vol-
untarc"ly and mandatory compliance with an emergency order is pro-
tected.

Thank you for inviting me to testify.

[The prepared statement of Mr. Highley follows:]
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Introduction

Chairman Murkowski, Ranking Member Cantwell, and all members of the Committee,
thank you for inviting me to testify today on the committee’s proposed energy accountability and
reform legislation package.

1 serve as President and CEO of Arkansas Electric Cooperative, a not-for-profit power
supply system serving 17 distribution systems, who in turn serve about 1 million Arkansans. I
report to a democratically-elected board representing the customers I serve. Arkansas Electric
Cooperative Corporation (AECC) was created in 1949 and provides power for more than
500,000 farms, homes and businesses served by our 17 distribution electric cooperative owners.
AECC relies on a diverse generation mix, including hydropower, natural gas, coal, and
renewables, to serve its members.

The electric cooperatives of Arkansas are members of the National Rural Electric
Cooperative Association (NRECA), a service organization for over 900 not-for-profit electric
utilities serving over 42 million people in 47 states. NRECA’s members also include 67
generation and transmission (“G&T”) cooperatives, which generate and transmit power to 668 of
the 838 distribution cooperatives across the nation. Electric cooperative service territory makes
up 75 percent of the nation’s land mass. Kilowatt-hour sales by rural electric cooperatives
account for approximately 11 percent of all electric energy sold in the United States. NRECA
members generate approximately 50 percent of the electric energy they sell and purchase the
remaining 50 percent.

As member owned not-for-profit utilities, distribution cooperatives and G&Ts reflect the
values of our membership, and are uniquely focused on providing reliable energy at the lowest
reasonable cost. We have to answer to our owners and justify every expense to them. There is
never any debate as to whether a proposed project will benefit our shareholders or our customers
because they are one and the same.

Today I am offering testimony on behalf of the Arkansas Cooperatives and NRECA, and
intend to focus on two bills before the Committee today:

1) S. 1068 — Cybersecurity Emergency Authority; and

2) S.1221 - Bulk-Power System Reliability Impact Statement Act.

S. 1068 Cybersecurity Emergency Authority

Let’s start with the emergency authority language as considered in S. 1068. Electric
cooperatives take protection and security of their consumer-members’ assets very seriously. One
of the big challenges is ensuring appropriate information sharing with government and among
industry so that those who operate the systems can take action. NRECA agrees that where the
federal government has information regarding an imminent cyber security threat against the
bulk-power system requiring immediate action, that as described in Section (b)(1) the Secretary
of Energy should have the authority to order action(s) to avert or mitigate the threat. Ensuring
that owners and operators of impacted bulk-power systems are consulted, as time permits, along
with the Electricity Sub-sector Coordinating Council (ESCC) where 1 serve as a co-chair, is also
appropriate and appreciated.
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The ESCC it was formed to serve as the principal policy-level liaison between the
leadership of industry and government. After recent reforms, the ESCC is now composed of 30
utility CEO’s and trade association leaders, representing all segments of the electricity industry,
and engages with government, including, senior Administration officials from the White House,
Department of Energy (DOE), Department of Homeland Security (DHS), the Federal Energy
Regulatory Agency (FERC), and the Federal Bureau of Investigation (FBI) and others as needed.
The ESCC works with government to coordinate policy-level efforts to prevent, prepare for, and
respond to, national-level incidents affecting critical infrastructure. These efforts include several
areas like: planning and exercising coordinated responses; ensuring that information about
threats is communicated quickly among government and industry stakeholders; and deploying
government technologies on utility systems that improve situational awareness of threats. It also
serves an advisory role with the Electric Sector Information Sharing and Analysis Center (ES-
ISAC)

We believe the cost-recovery provision under proposed Federal Power Act (FPA) Sec.
224(b)(4) is unnecessary and duplicative of current provisions of the FPA. As it exists today,
FERC uses FPA Section 205 and 206 to determine just and reasonable and not unduly
discriminatory rates for jurisdictional costs. There is no need to amend the FPA to provide a new
mechanism for cost recovery related to a cyber-emergency as defined in the bill as FPA Sections
205 and 206 clearly provide existing mechanisms to do so.

NRECA wants to be clear — we do not oppose those with cost-based rates having the
ability to recover costs for actions described in the bill. However, we do not support those
entities with market-based rate authority for power sales having the ability to recover costs over
and above the market-based rate they are free to charge. Holders of market-based rate authority
are able to charge much higher prices for power supply during times of scarce resources (i.e.,
during peak weather conditions) whereas cost-based entities are not permitted to do so. Those
entities that made a business decision to seek market-based rate authority from FERC must rely
on market forces for cost recovery.

S. 1221 — Bulk-Power System Reliability Impact Statement Act

Next I'd like to discuss S. 1221, which is essentially a call for Federal agencies to take a
“look before they leap” by ensuring that experts with a comprehensive understanding of the
potential impact of a proposed major rule have a real role in explaining what a rule would do to
the reliability of our electric system. However, the legislation as it currently reads requires the
use of Reliability Coordinators to create the reliability impact statements. It would be more
appropriate for the role to sit within the North American Electric Reliability Corporation
(NERC) itself.

Section 215 of the Federal Power Act authorizes FERC to oversee the reliable operation
of the Nation’s bulk power system. In 2007, FERC approved mandatory national reliability
standards for administration by NERC. The national standards apply to entities that own,
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operate, or use the bulk power system. As owners and operators of the bulk power system,
utilities are subject to mandatory compliance with many of these reliability standards.

NERC’s role in working with industry and creating mandatory standards for the bulk
power system means that NERC is in a unique position to be able to assess major regulations to
ensure they do not impair or impede bulk power system reliability.

While nobody can guarantee future reliability, we can do better in understanding the risks
and issues facing the bulk power system in the future. For example, the sufficiency of our
generating resources has been clouded by uncertainties arising from changing environmental
regulation. Despite FERC & NERC’s unique and well-established roles in overseeing bulk
power system reliability and recent FERC technical conferences, there has been a troublesome
lack of coordination between EPA and these entities regarding major rules. There needs to be
careful analysis and coordination with those familiar with the largest machine in our country —
the United States bulk power system — to ensure that reliability is promoted through
collaboration.

Department of Energy Emergency Orders

Rural electric cooperatives face a unique situation. Many co-ops that generate electricity
are not subject to the jurisdiction of the Federal Energy Regulatory Commission, and, as a result,
these co-ops are not required to adhere to a “must run” emergency order. However when DOE
issues such an order, co-ops comply on a voluntary basis to address the emergency.
Unfortunately, a no-win situation emerges where, due to compliance with the order, electric
utilities may violate environmental laws and regulations resulting in agency penalties and
potentially third party law suits.

Additional legislation S. 1222, the Continuity of Electric Capacity Resources Act,
contemplates the establishment of protection against this very liability. If we could work with
you to ensure that both voluntary and mandatory compliance with an emergency order is
protected, all electric utilities, including co-ops, would benefit.

Conclusion
Thank you for holding this hearing today on these very important bills. In closing, 1

thank you again for inviting me to testify today and would be happy to answer any questions you
may have.
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The CHAIRMAN. Thank you, Mr. Highley.
Mr. Mills, welcome to the Committee.

STATEMENT OF MARK MILLS, SENIOR FELLOW, MANHATTAN
INSTITUTE

Mr. MiLLs. Thank you, Madam Chairman, and thank you for the
invitation to testify before you and your Committee. And I, like all
the panel members here, commend the Promethean effort to take
on so much legislation.

I'd like to reinforce the comments you made in your opening re-
marks about the fact that so much of what we’re dealing with is
outdated and give some context to four classes of legislation that
are being considered specifically the regulation of the oil and gas
industry, particularly the shale oil and gas industry, the regulation
to control and constraint on exports, the importance of grid reli-
ability and cyber security as they are interrelated and also the
vital importance of long term R and D.

The fact is that it would make as much sense as a context for
Congress in 1985 when the Energy Policy and Conservation Act
was amended, it would have made as much sense for Congress
today to think and stay mired in the facts that they had in 1985
as it would have been for Congress in 1985 to forge legislation
based on the facts of 1955 which, of course, would make no sense.

Let me highlight how profound the changes are in the landscape
that we’re dealing with. I mean, it’s unremarkable to note how
much the non-energy landscape has changed in the last 30 years.

Thirty years ago President Reagan has just begun his second
term as President. The Soviet Union was still extant. The Internet
was still almost a decade in the future and Apple was a small pub-
lic company. It was only four years old, and the word cyberspace
had just been invented the year before by a science fiction writer.
So the words cyber security were not even in the political lexicon.

We have changed the law to policies that have evolved from
these profound alterations in the landscape of the economy and
technology of America, but it’s remarkable how little policies have
changed on the energy domains despite profound changes in the
energy landscape.

My fellow panelists have outlined and you, Chairman Murkowski
and the members, all know how much the United States has
changed its energy landscape. I think we still fail to fully appre-
ciate how different the world really is.

It’s not just that the United States is no longer the world’s larg-
est, fastest-growing energy consumer. We don’t even talk in terms
of, which we did in 1985, peak oil and the idea of the imminent
end of the very availability of oil and gas. We now have debates
about whether we should export oil and gas. That, by itself, illus-
trates how profound the change has been in the energy landscape.

Let me add one other feature of the energy landscape that typi-
cally gets ignored. Thirty years ago the information part of our
economy was very small. In today’s GDP the information part of
our economy, that’s everything from data centers to digital movies
to manufacturing software and microprocessors, that part of our
economy now is 300 percent bigger than the transportation part of
our GDP. This is a profound change. It’s the part of our economy
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that’s utterly and totally dependent on electricity. This makes the
grid reliability and the inherent stability and affordability of elec-
tricity more important today than any time in history.

So in general we live in a world that has, compared to 1985 when
we forged, sort of, the anchoring legislation that we deal with
today, there’s two billion more people in the world. The world’s
economy is about $30 trillion bigger than then, and we consume 30
million more barrels of oil per day than we did in 1985.

Let me summarize, sort of, very quickly four implications of this
profoundly different landscape.

The first, of course, relates to the psychology of legislation that
was anchored in ideas of dependency and oil disappearing. We now
no longer have to think in those terms. We can now begin to think
in terms of influence. We should be forging policies with respect to
oil and gas in how we can influence the world in positive ways, and
this has direct relevance to legislation that inhibits or bans the ex-
port of natural gas and hydrocarbons.

Second, the issue of grid reliability, I think, is of utter and crit-
ical importance, particularly not just because the United States is
more electrified than it’s ever been in history, but also because of
the integration of information technolog