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THE ADMINISTRATION’S QUADRENNIAL
ENERGY REVIEW

TUESDAY, APRIL 28, 2015

U.S. SENATE,
COMMITTEE ON ENERGY AND NATURAL RESOURCES,
Washington, DC.
The Committee met, pursuant to notice, at 10:06 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. The hearing will now come to order. We are here
this morning to review the first installment of the Quadrennial En-
ergy Review. We call it the “QER” around here.

We are pleased to have Secretary Moniz back before the Com-
mittee. This is your second time so far this year. We greatly appre-
ciate not only the public engagement but the time that I know you
give each of us as you come to either discuss issues in our offices
or through your frequent phone calls. I appreciate that engagement
and that outreach. I think it is very helpful.

Secretary Moniz oversaw the development of this report at the
Department of Energy. Again, I think many of us have had an op-
portunity to have a little bit of discussion on this report, but this
morning is our opportunity as a Committee to review it.

In the United States we take it for granted that when we flip a
switch the lights turn on, that our devices charge up when we plug
them into the wall, that when we pull off to the side of the road
to fill up at a gas station when we are on a family trip that every-
thing works.

We live in a country that has abundant resources and innovative
technologies that make our way of life and our standard of living
the envy of many around the world. We should be proud of the tre-
mendous progress that has been made but also recognize that noth-
ing is guaranteed to stay this way. This is particularly true when
it comes to our energy infrastructure which I think we will all ac-
knowledge is facing serious challenges across the country right
now.

We regularly focus on opportunities to improve energy infrastruc-
ture in this Committee. Already this year we have held hearings
on innovation related to the electric grid, increased oil production,
our opportunities in the Arctic and the importance of pipeline in-
frastructure. I think today’s hearing is a good next step.

The QER looks at our nation’s energy infrastructure at a critical
time. Many of our systems are aging and in urgent need of mod-
ernization. We have seen dramatic increases, of course, in energy
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production. Oil and gas are at record levels. The market penetra-
tion of variable power generation is on the rise, and the stress
placed on our systems has increased faster than it can be ad-
dressed.

The QER makes a number of recommendations to alleviate these
current deficiencies. In many cases the solution is new spending
adding up to potentially billions of dollars, but I think it is impor-
tant to note that the vast majority of the nation’s infrastructure is
privately owned and sustained and improved by private invest-
ment.

At the same time, I understand that advancing our energy infra-
structure will require some Federal funding even within our con-
strained budgets, but Federal spending is not all that matters. So
do regulations, particularly those that hold back projects and pri-
vate investments. We have to keep that in mind as we seek to find
a better balance.

As T go out and talk to folks in Alaska, or really anywhere in the
country, so many of the business interests when they are talking
about infrastructure and where we are say “Oh, what we really
need is some level of certainty. We want some level of certainty so
that we can go ahead and make these substantial investments.”

Now as we are here to discuss infrastructure today I do think
that it is relevant to point out that the Keystone XL pipeline has
now been delayed for over 2400 days. We have, in my state, a criti-
cally important piece of infrastructure, the TransAlaska pipeline
system. It is something that I worry about and recognize that with-
out ensuring that pipeline has the resources that it carries it is a
piece of infrastructure that could face declining health and
strength.

It is one thing to write a report outlining our infrastructure chal-
lenges but another to set out proactively to solve them every day.
Any modernization of energy policy should, in my view, visit the de
facto ban on oil exports that we have imposed over 40 years ago.
I think the QER is too light in that regard. I was, however, pleased
to see it recognize the unique issues that impact the Arctic and the
valuable role the United States can play as the Chair of the Arctic
Council.

I was with Secretary Kerry on Friday as we were up in Iqaluit
in Nunavut. Again, understanding our role as an Arctic nation
there, I think, is key, and I appreciate the focus that has been
given.

We know that we have significant infrastructure challenges, and
we know that we are going to have to work together to solve them.
That goes for the members of this Committee as well as we work
on a broad energy bill noting that infrastructure is one of our key
titles within that bill. It also goes for Congress and the Administra-
tion as well, working together here. We can use the QER as a ref-
erence piece or a template to weigh ideas and discover potential so-
lutions for our energy bill, and we have discussed that with the
Secretary.

Mr. Secretary, with you as the face and the focus behind the ef-
fort, I do think we have an opportunity here to make considerable
progress on infrastructure issues as we move forward with that. I
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thank you again for your leadership and look forward to you out-
lining the terms of the report this morning.
With that, I will turn to Senator Cantwell.

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

Senator CANTWELL. Thank you, Madam Chair, for holding this
important hearing on transforming U.S. energy infrastructure.

I thank Secretary Moniz for all that he does shuttling back and
forth between Iran sanction discussions and the Quadrennial En-
ergthevieW—it must be a wide breadth of focus, so thank you very
much.

This hearing today is particularly important because infrastruc-
ture is the link of all the components of our national energy sys-
tem, and it is increasingly complex. It is interdependent, and it is
certainly, as the report shows, in need of an upgrade.

As we begin the legislative process of crafting what we hope be-
comes a bipartisan energy bill, it is essential to have a good grasp
of both the data and existing analysis of the infrastructure that
supports these energy systems. The need for reliable and efficient
supplies of energy is becoming closely intertwined with our eco-
nomic growth and competitiveness. That is why it is even more im-
portant that we understand the trends affecting the infrastructure
deliveries of these commodities.

For instance, there has been a surge in the amount of crude oil
transported by rail in the last five years. In a five-year period
starting in 2009, there was an increase of roughly 4,400 percent in
the volume of rail shipments. This trend has had a number of im-
plications.

For example, crude oil now competes with other commodities
more traditional transported by rail, which has caused delays in
the delivery of crops and agricultural products to market. The re-
port explicitly states that these recent, unexpected shifts in supply
and demand for rail services have resulted in disruptions to agri-
cultural shipments that “exceed even those caused by Hurricane
Katrina.”

The Department of Agriculture’s Agricultural Marketing Service
concluded that, “the current rail service problems have exceeded
previous events in terms of both magnitude and duration, including
Hurricane Katrina, which caused major disruptions throughout the
entire agricultural transportation network.”

A number of high-profile incidents have also underscored major
safety concerns and point to the need for us to revisit existing regu-
latory structures. As the Quadrennial Energy Review notes, “these
accidents have highlighted the need for additional monitoring, en-
forcement, and inspection, as well as setting new safety design re-
quirements for tank cars.”

Back here, we have all the oil and rail industries pointing fingers
at one another. Some are asking serious questions about the com-
petence of certain regulatory agencies like PHMSA within the De-
partment of Transportation. I want to submit an article for the
record that was just written last week about PHMSA.

[The information referred to follows:]
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POLITICO

POLITICO INVESTIGATION

‘Pipelines blow up and people die’

After a series of deadly accidents, Congress created an office to oversee the
nation’s oil and gas pipelines. A decade later, it's become the can't-do
agency.

By ELANA SCHOR and ANDREW RESTUCCIA | 4/2115 5:43 AM EDT | Updated 4/22/15 8:46
AM EDT

A massive fire roars through a mostly residential neighborhood following a natural gas pipeline
rupture that killed eight people and injured more than 60 on Sept. 9, 2010, in San Brune, California,
| AP Photo

On June 10, 1959, a few days after his high school graduation, Liam Wood
unexpectedly got an afternoon off work and decided to go fly-fishing on a creek near
his hometown of Bellingham, Washington. About 100 miles away, operators missed

the signs of a pressure spike in the 16-inch gasoline pipeline that crossed the stream
in Whatcom Falls Park.

hitp/hwww. palitico.comy/story/20 1504/ the-Hitile-pipeiine- agency-that-couldn- 1 17147_full htmi 16
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The pipe ruptured at a point where, several years before, a
backhoe had accidentally struck and weakened the 50-year-
old iron. Hundreds of thousands of gallons of gasoline began
to spew into the creek near where Liam stood, staining the
water pink.

Ittookanh

- for control room computers to register an
alert. Police began to evacuate the park, but Liam was already dead. Overcome by
fuumes, the 18-year-old had fallen unconscious into the water and drowned.

Then two 10-year-old boys playing in the park flicked a lighter they'd been using to
set off fireworks, igniting the gasoline. The fireball set dozens of acres ablazeina
towering black cloud that could be seen in Vancouver, more than 50 miles away. The
two boys died the next day, succumbing to burns over more than 80 percent of their
bodies.

The ensuing public outrage revealed gaping holes in pipeline safety regulations. The
pipeline company had failed — but clearly, so had federal authorities who were
supposed to be keeping watch. At the time of the Bellingham disaster, pipeline
operators were not required to inspect the inside of their pipes or install valves that
would automatically shut after a rupture. Government auditors later found that the
federal agency in charge of pipeline safety was a dismal failure at implementing more
stringent regulations, in part because it deemed the rules “too costly for the pipeline
industry compared with the expected benefits.”

ALSO ON POLITICO

{(bama proposes $3.5 billion gas pipeline overhaul
ANDREW RESTUCCIA and ELANA SCHOR

Six months after the blast, the head of the National Transportation Safety Board, the
independent agency investigating the Bellingham explosion, strode into a meeting of
pipeline executives to unleash a brutal critique of the federal regulators and of the
industry he believed shared the blame for obstructing reform.

“There is nowhere today the sense that the Office of Pipeline Safety is in charge,” Jim

1, “or that its regulations, its inspections, its assets, its staffing and its

http:/Awww. politico.com/story/201 5/04/the- ittle- pipeling- agericy-that-coutdm- 117147 _full timi
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spirit are adequate to the task.”

Bellingham was supposed to change that. But more than 15 years later, Hall says he
sees little evidence of meaningful improvements. “Unfortunately,” he told POLITICO,
“I think I would give the same speech today.”

The story of what happened in those 15 years — or rather, what didn’t happen — is in
large part the story of the Pipeline and Hazardous Materials Safety Administration,
an obscure agency that was created to oversee the nation’s sprawling network of oil
and gas pipelines.

0Oil and gas companies like to assure the public that pipelines are a safer way to ship
their products than railroads or trucks. But government data makes clear there is
hardly reason to celebrate. Last year, more than 700 pipeline failures killed 19 people,
injured 97 and caused more than $300 million in damage. Two of the past five years
have been the worst for combined pipeline-related deaths and injuries since 2000.

To understand the failure revealed by these numbers, POLITICO talked to more than
15 former and current federal pipeline officials and advisers, as well as dozens of
safety experts, engineers and state regulators. We reviewed more than a decade of
government data on fatalities, injuries, property damage, incident locations,
inspections, damages and penalties.

The picture that emerges is of an agency that lacks the manpower to inspect the
nation's 2.6 million miles of oil and gas lines, that grants the industry it regulates
significant power to influence the rule-making process, and that has stubbornly
failed to take a more aggressive regulatory role, even when ordered by Congress to do
s0.

This is a particularly bad time for a front-line safety agency to take a backseat.

The current boom in fossil fuel production has created intense pressure for massive
new pipelines like Keystone XL. Many of the pipes already in the ground are more
than half a century old. Tens of thousands of miles of pipeline go completely
unregulated by federal officials, who have abandoned the increasingly high-pressure
lines to the states.

hittp:iiwww. politico.com/story/2015/04/the- little- pipetine- agency-that- coutdni- 117447_full. itmi ¥16
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Meanwhile, fatal incidents continue; a gas explosion in Alabama killed one manin
January, and PHMSA reported 10 injuries in the three months it took to report this
story.

A senior Capitol Hill aide who has long tracked the agency, speaking on condition of
anonymity, lamented PHMSA's deeply rooted “culture of can't.”

“PHMSA has always said, ‘We can't,’” the aide said. ““We can't get it through [the
White House budget office],” ‘We can't get the money,’ “We can't get the resources,’
‘We can't submit what we really want,’ ‘We can’t regulate this,’ ‘We can’t get enough
inspectors to do this." ... PHMSA acts like it's been beaten down for decades. Every
time you try to offer a hand up, it almost retreats.”

EEEA

About a year after Bellingham came a natural gas explosion in New Mexico that
killed 12 people. Members of Congress were rushing to make up for years of
inattention, but the families of those killed in Bellingham didn't hesitate

to criticize proposed laws they felt were “watered down by those who pay homage to
the powerful oil and gas lobbyists.”

One of those family members was Bruce Brabec, whose stepson was Liam Wood.
Brabec would soon join a private watchdog group as a way to deal with his grief. “
didn't want to just be angry,” said Brabec, whose short-cropped white beard gives him
the look of a college professor. “I wanted to be effective. I wanted to help make

changes.”

It was 200z before Congress approved legislation that required companies to create
risk-management analyses for pipelines that run through densely populated areas
and perform more frequent inspections. That was enough to win the wary support of

safety advocates.

The creation of PHMSA, an arm of the Department of Transportation, didn’t come
for another two years, the result of a bureaucratic reorganization more than a
burning desire to bring pipeline companies to heel. Indeed, the new pipeline safety
agency inherited many ofits predecessor’s flaws — weaknesses entrenched in part by
a style that was “a lot more collaborative than traditional rule making,” as one former

NQJ‘J/www.pdiﬁcu.cunls!ay/zoﬁbﬂlﬁa—!itﬂepipeﬁmagew~m-coddm«1 17447_full htmd
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safety official described it.

PHMSA's regulations tend to be “a bit open-ended” as opposed to “a prescriptive one-
size-fits-all,” said Eben Wyman, a former Transportation Department official who is
now a lobbyist representing the plastic pipe industry.

The post-Bellingham reforms give operators latitude to write their own safety plans
overseen by PHMSA, which makes it harder for regulators to catch violations. Safety
advocates worry that approach is tantamount to self-regulation. But PHMSA and its
defenders say that no two pipes are the same and that regulators couldn't monitor
millions of miles of technically complex line without relying on the companies.

A PHMSA official who declined to speak on the record with POLITICO compared the
agency to a traffic cop. PHMSA, the official said, “is not responsible for individuals
speeding,” but it does have the “responsibility to enforce the law and pull them over
to protect the public.”

But the rules PHMSA enforces get shaped by the pipeline industry — as if lead-footed
drivers helped to set highway speed limits.

All rules made by the agency undergo “peer review” by two advisory committees, one
for hazardous liquids and one for gas. By law, the 15-member committees — five
each from industry, government and the public — have the power to vote on
proposed regulations and policy moves. In theory, there is balance, but in practice,
industry has an advantage. The committees’ current rosters are missing seven
members in total on the government and public sides, making it difficult to stop a
move backed by pipeline companies. (PHMSA told POLITICO that it is working on
getting the rosters back in balance.)

“With PHMSA, there's only one wind, and it blows from the industry,” said Paul
Blackburn, a consultant who works primarily with environmentalists and
landowners.

Advisory committee meetings are largely friendly affairs, a review of thousands of
pages of transcripts shows, almost wholly devoid of resistance to industry-driven
projects that craft voluntary standards for PHMSA. One high-profile standard that
PHMSA and industry plan to tout at a hearing on April 22 covers “safety management

tp: . patitico. Yyl little-pipefine-agency-that-couldnt-117147_full. himi 16
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systems” that are modeled on practices used for decades in the nuclear and aviation
industries. But they are voluntary, like so many of PHMSA's standards.

“From the get-go, the regulations get watered down,” said Randy Knepper, a top
pipeline safety official in New Hampshire. “There’s not a lot of teeth behind them.”

PHMSA's chief pipeline safety official, Jeffrey Wiese, acknowledged at a 2011 meeting
of advisers that the agency has trouble determining “who really speaks for the
public,” dismissing “advocacy groups out there with a hard-bent agenda.”

“[T]ruth be told, very little [of the] public is even interested or knows" about
pipelines, Wiese said. “It's the ones who were near a failure, and their view is
skewed.”

Stacey Gerard, a 20-year PHMSA veteran who retired as its chief safety officer, said
public members of the advisory committees “are not getting paid to do the research
and reading” that might empower them to play a more vocal role. “Industry is going
to be more dominant in the committee discussions because they're usually more
prepared and better armed.”

The most powerful counterweight to the pipeline industry’s sway over its regulators
comes, not surprisingly, from Bellingham. Twelve years ago, former environmental
educator Carl Weimer created the nonprofit Pipeline Safety Trust to keep an eye on

pipeline companies and their regulators in Washington. The judge who awarded s4

million in criminal penalties to the group likened it to “Bambi taking on Godzilla.”

Bambi has learned how to roar in its own way over the years. Weimer sits on one of
PHMSA's advisory panels and is a frequent witness at congressional pipeline
hearings. He recalls sprinting to a Capitol Hill Starbucks in 2006 to sketch out
legislative language at the request of the late Sen. Frank Lautenberg {D-N.].} that
ultimately made it into that year's pipeline safety bill.

But Weimer's influence has not sparked the kind of formal resistance that might stop
aweak regulation. During his eight years on a PHMSA advisory committee, he could
not remember any formal opposition materializing to a proposed rule. APHMSA
official countered that “tussling” among advisers does happen but downplayed its
importance, telling POLITICO that “we consider their input, but are not bound by

mpvmww.poliﬁcn,m/smryfzms'welime-pipdir\e—agerwdhat-coddd-117147_ﬁl(.nmt
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their input.”

PHMSA’s longest-serving chief, Cynthia Quarterman, said in an interview with
POLITICO that she was “concerned” about the advisory committee structure when
she was appointed in 2009 by President Barack Obama. But Quarterman, a former
industry lawyer who led the agency until October, came around to the concept
“because, if you could get them to agree across the board that what they’re doing
makes sense, it makes a better case going forward.”

LL 22

Five years ago this week, the nation was riveted by the underwater blowout of BP's
Deepwater Horizon oil rig. But mere days after that Gulf of Mexico gusher was
capped, a pipeline in Marshall, Michigan — 40 years old and pumping 8.4 million
gallons of heavy oil every day — broke open.

The ruptured pipe leaked more than 840,000 gallons of oil sands crude into a creek
that fed the Kalamazoo River, ultimately spreading for 35 miles. The operator,
Canadian oil giant Enbridge, misread alarms in its control room and twice tried to
pump more fuel through the broken line. Seventeen hours passed before oil was shut
off for good.

At the time, it was the largest onshore oil spill in U.S. history. But Marshall got scant
attention in 2010 as the public and policymakers focused on the Gulf of Mexico.

The Zinn family saw the Michigan disaster up close. The family’s land was a few
hundred feet from the nearly 7-foot gash in Enbridge’s pipeline. Four decades earlier,
the family’s patriarch, Frank Zinn, had fought in vain to stop the 30-inch-diameter
pipe from being laid across his property. He had been assured that a major spill was
unlikely.

After the spill, officials from Enbridge and the federal government transformed 45
acres of the Zinns' land into the base of operations for the cleanup. Hundreds of trees
were cut down and contaminated soil was piled high for removal. The family
abandoned plans to plant a community vineyard. Dredging of the nearby river would
drag on for more than two years.

hitp:/hwwew pfitico v fittle-pipest that-couldnt- 117447, fuit.btmi

petine-agency
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“Atabare minimum,” said Carter Zinn, Frank’s grandson, “if you're going to put a
pipeline on people’s land, then the government has to make sure it’s safe.”

An independent investigation later concluded that “weak federal regulations” were
partly to blame for the spill. Tests on Enbridge’s pipeline conducted five years earlier
had shown warning signs of a future failure. But the company didn’t act, in part
because of vague PHMSA rules for when to report potential defects, the National
Transportation Safety Board said.

“For the regulator to delegate too much authority to the regulated to assess their own
system risks and correct them is tantamount to the fox guarding the henhouse,”
Deborah Hersman, then the safety board’s chairman, said of PHMSA.

While Enbridge did not contest PHMSA’s $3.7 million penalty, it has offered a lengthy
rebuttal to some of the charges. “Enbridge believes that its pipeline integrity process
and management in 2010 were state of the art and in compliance with all applicable

regulatory requirements,” the company said in a 2012 filing.

Yet even as Obama vowed to remake the nation’s offshore drilling regulations after
the Gulf of Mexico spill, a small band of PHMSA critics lamented that it was hard to
trust a pipeline agency whose chief had to step aside from the response to the
Marshall spill to avoid a conflict of interest. Cynthia Quarterman had served as
outside counsel to Enbridge before she was named to lead PHMSA.

Quarterman rejected the criticism. “To that, Iwould say, who cares what those folks
are going to say?” she said. “You have to focus like a laser on safety.”

But PHMSA tends to turn on the laser beam after the oil is already leaking.

One of the agency’s most powerful tools is a “corrective action order” that could shut
down a pipeline until the operator addresses violations. PHMSA has used this tool 117
times since 2002 — mostly after an incident has occurred.

“The only time they're doing a lot of enforcement is after something hasn't
performed. I think if something occurs, it’s a failure,” said Knepper, the New

Hampshire pipeline regulator.

hitp:/Awww.politico.com/story/201504/the-fittle-pi peline-agency-that-coudnt-117147_full Hmi
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While federal spending on pipeline safety has grown by more than 50 percent since
2010, at $145.5 million for 2015 the agency’s pipeline safety budget is still less than

what the Pentagon spent on a single jet engine maintenance contract last year.

To boost its inspection capacity, PHMSA doles out grants to states to monitor
pipelines that don't cross state lines. But even when state and federal rosters are
combined, the total number of inspectors is about 460 — roughly one person for
every 5,830 miles of pipeline.

The federal pipeline safety budget for 2015 includes $11.9 million for hiring 109 new
employees largely for inspections and enforcement, but PHMSA officials expect it
will take as many as three years to hire and train the new staffers. And the ones they
do hire are unlikely to be as highly trained as the engineers that private companies
lure away with six-figure salaries.

Ed Ondak, a regional director for federal pipeline safety in the pre-PHMSA days, is
now a consultant and frequent expert witness for pipeline companies. Ondak recalled
in an interview that “I find violations within the first five minutes I'm there” on the
job. “I say, ‘Aren’t you inspected by PHMSA?' They don't find the violations.”

Less than six weeks after the Enbridge spill, in September 2010, tragedy struck again
in the Northern California suburb of San Bruno. Pressure built in a natural gas
pipeline installed more than half a century earlier, resulting in a massive explosion
that killed eight people, injured more than 60 and destroyed 38 homes.

Independent investigators later found that the pipeline's operator, Pacific Gas and
Electric, kept inaccurate records about faulty welds on the pipe and resorted to
unorthodox strategies to get around PHMSA's rules for pressure testing. State
regulators failed to hold the company accountable until after the disaster. PHMSA,
which had the power to sanction the state regulator, gave it the equivalent of an A
rating in 2009.

kR

It took more than a year after San Bruno for lawmakers to send Obama a new
bipartisan pipeline safety bill that imposed dozens of new mandates on PHMSA. But
more than three years later, the agency has yet to finish many of the biggest tasks.

politico.com/story/2015/04he-little-pipeline- agency-that-coudri- 1 17147_full.htmi
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“They only seem to act when confronted by and forced by Congress to act,” Rep. Peter
DeFazio, the House Transportation and Infrastructure Committee's top Democrat,
said of PHMSA. “And even then, they don't act.”

Congress gave PHMSA two years to consider requiring excess flow valves — which
shut off the flow of gas in the event of a leak to prevent an explosion — in multi-
family residences and other facilities. The safety board has for years recommended
expanded use of the valves, which only cost a few hundred dollars. A 2012 Associated
Press investigation identified at least 270 gas pipeline accidents since 1968, causing
67 deaths, that the valves could have prevented.

But three years after Congress urged PHMSA to take action, the agency has yet to
propose any rule for adding the valves to multifamily buildings, amid resistance from
industry. A regulation requiring the valves on new single-family homes

was finalized the year before the San Bruno blast.

Congress also gave PHMSA 18 months to write a regulation that would require
pipeline operators to notify the National Response Center of an accident within an
hour. During the Michigan spill, Enbridge waited more than three hours to alert
federal responders. More than three years later, PHMSA's rules only refer to
notification at “the earliest practicable moment.”

Congress also sought to eliminate the so-called grandfather clause, which exempts
lines built before federal safety regulations first took effect from current rules for
record-keeping and pressure tests. Because the San Bruno pipeline was built before
1970, it didn’t undergo the kind of testing that could have alerted regulators to its
potential defects.

Lawmakers gave PHMSA 18 months to close that loophole by requiring that
previously untested larger gas lines in sensitive areas undergo strength testing. But
the agency has not even proposed a rule.

Rep. Jackie Speier, the California Democrat who represents San Bruno, slammed the
agency for an “appalling” failure to move “on this simple, noncontroversial
regulatory fix that could save untold lives.”

Speier counted “at least 10 more explosions” on gas pipelines since the 2010 disaster,
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including one in Manhattan last year that killed eight people. “PHMSA knew what it
had to do to fix the problem,” she said in a statement.

“Instead, in defiance of the law, it is endangering people by refusing to act. How
many more explosions are enough?”

Brabec, who serves with Weimer on the Pipeline Safety Trust, is so unhappy with
PHMSA's sluggishness that he wrote last year to a Democratic power broker, John
Podesta, his roommate after college. “You grow weary of the reasons why rule
making isn't happening,” he said. He accepts some of the agency's explanations, but
wonders: “Where’s the part that untrue? Where are they holding themselves back?”

There is frustration even within PHMSA's ranks. John Gale, director of the agency's
Office of Standards and Rulemaking, told PHMSA advisers in October that “I'm not
just professionally disappointed, but I'm personally disappointed that we're not
getting these rules to you.”

Former safety board Chairman Jim Hall, who now consults for San Bruno operator
Pacific Gas and Electric, said agency officials are “underfunded and understaffed and
do not really have the political culture to be effective at what they're doing.”

“They’re understaffed to provide adequate oversight of the industry, but Idon't
believe they're understaffed to move aregulatory framework,” he added. “They've
justlacked the will to do so.”

The risk of inaction is real. Older pipelines, particularly those made out of cast or
wrought iron, and steel pipelines without protective coatings are considered at most
risk of bursting.

At least 1,984 pipeline incidents from 2002 to early this year — or about a quarter of
all reported incidents — involved failed parts installed before 1970, according to a
POLITICO analysis of federal data. Ninety-one incidents since 2002 involved failed
parts that were at least 80 years old, including a 2011 blast that killed five people in
Allentown, Pennsylvania.

Incidents caused by equipment failure, including the welds on aging pipelines that
the safety board has warned about for decades, have risen by more than 60 percent
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since their low point in 2007.

PHMSA has stopped short of comprehensive binding regulations that would mandate
the replacement of aging pipelines, issuing only a “call to action” encouraging
states to move quickly.

“It's a failure of government, sad as it is,” Lois Epstein, the Wilderness Society’s Arctic
program director, said of the agency's inability to function. “Especially when you're
talking about a Democratic administration that's out there saying ‘Government can
do what's needed, government is a force for good.™

But perhaps the biggest unfinished business before PHMSA is the tens of thousands
of miles of pipelines connecting oil and gas extraction sites to transmission and
distribution lines that are now going almost completely unregulated.

These “gathering” pipelines, once seen as lower priority because of their smaller size
and lower pressure, are growing in size and number, thanks to the U.S. shale drilling
boom — and states are starting to move on their own to rein in the pipes’ potential
dangers while PHMSA stays stalled.

“PHMSA should at least know what's out there: how many gathering lines, what the
pressure is, how old they are and what the risks are,” said Susan Fleming, director of
the physical infrastructure program at the Government Accountability Office.

Fkkok

Most of Congress’ mandates to PHMSA were still awaiting completion in March 2013
when a ruptured pipeline sent more than 200,000 gallons of heavy crude gushing
through the streets of Mayflower, Arkansas.

The Little Rock suburb’s congressman at the time was Tim Griffin, a staunch
Republican and former Karl Rove aide who is skeptical of federal regulations and
strongly in favor of pipelines. But after the Pegasus pipe burst, forcing the evacuation
of 21 homes, Griffin challenged PHMSA's secrecy in a way that few others have.

When ExxonMobil, the owner of the 65-year-old pipeline, refused to release the full
engineering analysis conducted after the leak, PHMSA deferred to the oil company’s

decision.
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So Griffin obtained a copy of the massive report and posted it on his congressional
website. Weeks later, he released three more reports on the failed pipeline’s
condition that ExxonMobil and PHMSA had tried to keep under wraps.

“They politely requested that I not” share the data, Griffin recalled in an interview.
“And 1did.”

Environmentalists played up TV images of Canadian crude spilling across sidewalks
and lapping at backyard playsets to help their fight against Keystone, which would
carry the same heavy oil through some of the Plains states’ most environmentally

sensitive areas.

Few policymakers or advocates other than Griffin paid attention to PHMSA's
agreement with ExxonMobil to shield information regarding the spill. A review of
PHMSA's post-accident violation notice to the oil company, however, illustrates the
pitfalls of letting pipeline operators police themselves.

Because the pipeline’s Arkansas leg runs through a “high-consequence area” close to
drinking water sources, federal rules required ExxonMobil to test it every five years.
The company flushed the pipe with water in 2005 and 2006 to gauge the aging steel’s
strength under stress, and found what PHMSA later called “susceptibility to seam
failures.”

ExxonMobil wasn’t forced to act right away, though PHMSA did require it to test the
doomed line again within five years. The company waited seven years instead,
without telling its regulators or requesting an extension to comply with federal rules,
according to PHMSA'’s post-spill violation notice.

Exxon didn’t act despite what PHMSA called “more than adequate information” to
deem the line at risk for a rupture. After the leak, the agency proposed a $2.7 million
fine that the company is now challenging. Exxon has long maintained that PHMSA's
analysis of the Mayflower incident is flawed and it disputes the agency’s assertion
that the company violated federal regulations,

Fines are meant to be one of PHMSA's most powerful tools. Congress sharpened that
weapon in 2011 by doubling the maximum civil penalties the agency can impose to
$200,000 per day for each violation or $2 million for a related series of violations.
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But over the past 12 years, a POLITICO review of PHMSA data shows, the agency has
levied just $44.2 million in fines against pipeline operators that caused more than
$5.5 billion in damage.

PHMSA started fewer civil penalty cases in 2014 than it had in almost a decade and
proposed 73 percent fewer fines than a year earlier, even as the number of total
pipeline incidents increased, agency records show.

The Federal Energy Regulatory Commission, which supervises interstate oil, gas and
electricity transmission, imposes much steeper fines for a range of violations
including market manipulation. A decade ago, Congress gave FERC authority to
impose civil penalties of $1 million per day for every day that a violation continues,
and FERC has proceeded to smack companies with more than $626 million in civil

penalties since 2007.

Companies often fight PHMSA's penalties in proceedings that are closed to the
public. In addition to appealing its proposed fine for the Arkansas spill in 2013,
ExxonMobil is challenging a fine of about $1 million for a leak that dumped an
estimated 63,000 gallons of oil in Montana's Yellowstone River in 2011. The company
had already argued that down from the $1.7 million PHMSA first proposed.

“They fine people $1 million and they go into a closed room and they come out and
it's $250,000,” Weimer of the Pipeline Safety Trust said. “What happened in that
room? We don't know.”

PHMSA countered that its hearings are “informal” and shouldn’t be compared with
court proceedings. It says the hearings may include discussions about “confidential
business information and critical infrastructure security information” that can't be
disclosed to the public.

Former PHMSA officials and industry representatives say the agency does in fact
inspire fear. Any civil penalty — even a low one — can hurt a company's reputation
and prevent it from securing permits for future projects, they say.

After the 2010 Michigan ol spill that destroyed the Zinns’ land, PHMSA hit Enbridge
with a $3.7 million fine — the biggest civil penalty in the agency’s history. Enbridge
did not challenge that penalty and paid up in 2012, during a quarter when its net
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profit was more than 70 times the size of the fine.

EIT LS

The myriad problems facing PHMSA — from aging, untested pipes to its frozen rule-
making process — might seem ripe for congressional attention in the agency’s next
authorization bill. But new pipeline safety legislation, technically due for passage by
this fall, is widely expected to slip to next year and to stop short of any serious
remodeling of the agency.

Part of the reason for that, as House Energy and Commerce Chairman Fred Upton
explained, is PHMSA's lack of progress on the mandates lawmakers gave it in 2011.

“Pipeline safety has been and will continue to be a top priority,” the Michigan
Republican said in a statement, but “it remains to be seen what needs to be
accomplished” in a new authorization bill

“About half of the new safety procedures and requirements are still stuck in the rule-
making process,” Upton added. “My fear is that further delays and regulatory
uncertainty will discourage development of much-needed infrastructure.”

Despite PHMSA's lengthy to-do list, the agency hasn’t had a permanent leader since
Quarterman, its former administrator, stepped down in October. Timothy Butters,
the former assistant chief of operations for the Fairfax, Virginia, fire department, has
served as acting administrator since then and Obama has not nominated a
permanent administrator.

PHMSA took a first step last year toward requiring testing and oversight of hazardous
liquid pipelines that were installed before federal regulation began to kick in around
1970. But the road from the agency’s initial outline to formal rule making will be
long and arduous, not least because the oil industry slammed the effort in February
as costly, unnecessary and problematic.

The agency is also working on two highly anticipated rules that could reform existing
regulations for both major types of pipelines, making good on many unmet
mandates. Or not; their specifics, for now, remain largely a mystery.

DeFazio, the Democratic PHMSA critic, plans to press for reforms in the next federal
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pipeline bill regardless of the hurdles. He suggested that lawmakers “look at a major
reorganization of the industry,” similar to what the airlines underwent after the 1996
ValuJet crash.

“You don't screw around with this stuff politically,” DeFazio added. “This is life or
death. Pipelines blow up and people die.”

Bob King contributed to this report.
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Senator CANTWELL. I also want to thank you, Secretary Moniz,
for helping to bring data to bear on these policy questions because
it is clear that our work is not done here. The Departments of
Transportation and Agriculture, and the Federal Energy Regu-
latory Commission must continue to develop their understanding of
how rail congestion may be affecting the delivery of energy and ag-
riculture commodities and the safety implications.

Obviously outdated and aging infrastructure carries safety risks,
and can also be a barrier to entry for new technologies. Investing
in infrastructure upgrades enables the vast benefits of new tech-
nologies to increase efficiency, improve reliability and create jobs.

In fact, projections indicate that, by 2030, the energy sector over-
all will employ an additional 1.5 million workers and changes in
the electricity sector, in particularly, can affect the number and
types in energy jobs. New technologies require new skills and train-
ing in the electricity workforce. And I am glad to see that was part
of the report.

Older business models are going to change as our economy
evolves. The electricity business must keep pace with the innova-
tion and continue to be efficient, flexible and advanced. This work
is important because our grid, I believe, is a platform. It is a plat-
form for products and services and technology, not only in the
United States of America but for electricity all around the globe.

I was struck yesterday by the reports that solar lamps were the
only public lighting sources initially available in parts of Nepal
after the tragic earthquake and avalanche this weekend. So new
technologies play a role—at home and abroad—in making energy
systems more secure and resilient.

Here in the U.S., we have been working with our laboratories in
developing polices that inform infrastructure investment strategies.
In terms of the electricity sector, we know that different states
have different geographic priorities and different mixes of energy.
But it is my hope that we can accelerate the modernization of our
grid by ensuring that best practices and innovations driven from
the ground-up can be implemented.

As the Quadrennial Energy Review also notes, most of our na-
tion’s transmission, storage and distribution infrastructure is
owned and operated by the private sector. That is why an impor-
tant aspect of accelerating new infrastructure technologies is a
public-private partnership that is called for in the report.

In 2008, the Edison Electric Institute estimated that, by 2030,
the U.S. electric utility industry would need to make a total infra-
structure investment of $1.5 trillion to $2 trillion. Analyses con-
ducted for this review by the Administration suggest that natural
gas interstate pipeline investment will range between $39 billion
and $52 billion between the similar time period and depending on
overall natural gas demand.

So what is the cost of doing nothing? Between 2003 and 2012,
an estimated 679 widespread power outages occurred due to severe
weather, which cost the U.S. economy %18 billion to $33 billion
each year between 2003 and 2013. And, as I mentioned, the Politico
article from last week talks about spills, leaks and explosions from
oil and gas pipelines that have caused a total of $5.5 billion in
damage during the past 12 years.
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So investments that promote innovative solutions to enhance en-
ergy infrastructure resilience, reliability and security clearly have
huge benefits to our economy, and I think that is what the report
is trying to outline.

Thank you very much for keeping our focus on what we need to
do to take advantage of our energy resources but make them work
better for the years ahead.

The CHAIRMAN. Thank you, Senator Cantwell.

Now we will turn to the Honorable Secretary Moniz, Secretary
of Energy, for your comments this morning and look forward to a
series of questions after.

Welcome.

STATEMENT OF HON. ERNEST MONIZ, SECRETARY, U.S.
DEPARTMENT OF ENERGY

Secretary MonNi1z. Well, thank you, Chairman Murkowski, Rank-
ing Member Cantwell and other distinguished members of the
Committee. I very much appreciate the opportunity to discuss with
you the Quadrennial Energy Review, and I also thank you for the
patience of the Committee in terms of the scheduling of this hear-
ing.

I am going to ask for your indulgence to make a slight detour,
picking up on what Senator Cantwell said about our other missions
because I just want to say a little bit about the accomplishments
of the Department of Energy just in the last several weeks.

We have many missions, nuclear security, energy, science, waste
management and cleanup. I just wanted to note that just in the
last four weeks, as you saw, our laboratories, etcetera, have been
a major support in the Iran negotiations. On energy we are here
today to discuss the QER that just came out. On science we just
completed the coal announcement which is the next big step on
supercomputing on the way to Exascale. And on the waste side we
had the important decision a few weeks ago to pursue defense
waste in a targeted way. So I just wanted to say that this Depart-
ment is doing work in a whole, broad range of areas, and I think,
with great accomplishment.

Senator CANTWELL. Madam Chairman, I do not know if that
means that energy is at the center of all things?

The CHAIRMAN. Yes.

Senator CANTWELL. Or Ernie Moniz is at the center of all things.

Secretary MONIZ. No, no, no.

This is the Department of Energy. But let me

Senator CANTWELL. Well, we are glad for it either way. Thank
you.

Secretary MONIZ. And our laboratories are huge glue in terms of
pursuing all these missions. So, I just couldn’t pass that up.

Anyway, QER.

So again, last week the Administration released a first install-
ment and as you know, focused on energy transmission, storage
and distribution, including the huge network of pipes, wires, stor-
age, waterways, railroads and other facilities that really are the
backbone of our energy systems.

The QER comes at a time, as the Chair said, of a pretty dramatic
energy revolution in our country, and we are reaping tremendous
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benefits but we are also seeing the challenges to our infrastructure
for transporting, storing and distributing these energy supplies, in-
frastructure developed decades ago for a different energy world.

These new challenges require us to modernize and transform the
energy infrastructure to meet environmental security and competi-
tiveness goals for the next decades, indeed for this century. So with
that in mind, President Obama established this QER task force. It
had 22 agencies involved just demonstrating the breadth of the eq-
uities in the energy system, co-chaired by the Director of the Office
of Science and Technology Policy and Domestic Policy Councils,
Special Assistant to the President for Energy and Climate.

Department of Energy was the Executive Secretariat for the task
force and performed or commissioned an extensive number of tech-
nical and scientific analyses. Our Office of Energy Policy and Sys-
tems Analysis did much of the heavy lifting for this QER. We un-
dertook an open, transparent process involving experts and stake-
holders that included 14 public meetings around the country and
also a meeting in Canada and discussions with our Mexico com-
patriots.

We released a final document, as you know, a week ago, and
that’s available on the Web. The first installment provides policy
makers, we think, with a road map for meeting, again, our key en-
ergy objectives. There are several cross-cutting themes also covered
including jobs, environment, infrastructure citing and importantly,
the integration of North American energy markets.

Let me just highlight a few recommendations.

For example, on resilience, clearly a national priority, resilience,
reliability, safety and security of our infrastructure. For example,
we recommend establishing a competitive program of targeted
funding to accelerate pipeline replacement. Enhanced maintenance
programs for natural gas distribution systems, another, by the way,
very big ticket facing our country about a quarter trillion dollars
over the next decades.

Supporting the updating and expansion of state energy assurance
plans and then establishing a competitive grant program to pro-
mote innovative solutions from the states for enhancing energy in-
frastructure, resilience and reliability. That competitive program to
move the needle would ultimately require $3 to $5 billion over a
decade.

We also recommend looking at and mitigating the risks associ-
ated with the loss of large transformers. We make recommenda-
tions on modernizing the electric grid. Once again, a strong empha-
sis on providing state financial assistance to promote and integrate
TS and D infrastructure investment plans for reliability, afford-
ability, efficiency and lower carbon generation.

Our two state planning grant programs we recommend in our FY
’16 budget, $63 million combined for those activities.

Clearly we promote grid modernization. Another example of
something that is in our FY ’16 budget but only a down payment,
but we estimate to be a $3.5 billion need of Federal expenditures
to help with grid modernization.

A few other recommendations I will just touch on.

Importantly we need investments to optimize the petroleum re-
serve both to upgrade it, maintenance, distribution capacity, but
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also recommend with Congress revisiting of SPRO release authori-
ties to reflect modern oil markets.

We look at associative infrastructures and, for example, support
a new program of competitively awarded grants for shared energy
transport assets such as key interconnectors from our energy inten-
sive ports. We feel that’s a very important, not very expensive, but
very important activity to address critical energy data gaps in rail
transport of energy commodities and supplies.

We support alternative funding mechanisms for our waterways,
and we strongly emphasize collaborating with our Canadian and
Mexican counterparts, for example, in what is already proving to
ge a successful integration of how we collect and share data, energy

ata.

To conclude, the Administration’s budget request, as I indicated,
does include a down payment on some of the key recommendations.
But clearly, to move forward, we will need a bipartisan commit-
ment to modernize the nation’s energy infrastructure.

We look forward to working with members of this Committee and
others in Congress to take these next steps. As I pointed out earlier
we are today living with the infrastructure decisions in invest-
ments made decades ago. And similarly the next generation will
look at our decisions taken and those not taken for how we shape
the energy infrastructure and the energy system in the decades
ahead.

So thank you, Chairman Murkowski and Ranking Member Cant-
well, members of the Committee. I look forward to our discussion.

[The prepared statement of Secretary Moniz follows:]
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Thank you Chairman Murkowski, Ranking Member Cantwell, and distinguished Members of the
Committee. I appreciate the opportunity to discuss with you the Administration’s Quadrennial
Energy Review (QER).

Last week, the Administration released the first installment of the QER, focused on cnergy
transmission, storage, and distribution (TS&D), including the networks of pipelines, wires,
storage, waterways, railroads, and other facilities that form the backbone of our energy systems.

QER Process

In a memorandum released on January 9, 2014, President Obama directed the Federal
government to conduct a QER and to focus on infrastructure in its first instaliment: “This first-
ever review will focus on infrastructure challenges [emphasis added], and will identify the
threats, risks, and opportunities for U.S. energy and climate security, enabling the federal
government to translate policy goals into a set of analytically based, clearly articulated,
sequenced and integrated actions, and proposed investments...."

The President also instructed that the QER be overseen by an interagency QER task force, co-
chaired by the Directors of the Office of Science and Technology Policy and the Domestic
Policy Council, and comprised of 22 Federal agencies with equities in energy. The task force
was directed to deliver a report to the President that:

» Provides an integrated view of, and recommendations for, Federal energy policy in the
context of economic, environmental, occupational, security, and health and safety
priorities, with attention in the first report given to the challenges facing the Nation’s
energy infrastructures;

® Reviews the adequacy...of existing executive and legislative actions, and recommends
additional executive and legislative actions as appropriate;

* Assesses and recommends priorities for research, development, and demonstration
programs to support key energy innovation goals; and

¢ Identifies analytical tools and data needed to support further policy development and
implementation.

As directed by the President, the QER is envisioned as a focused, actionable document, designed
to provide policy makers, industry, investors and other stakeholder’s unbiased data and analysis
on energy challenges, needs, requirements, and barriers that will inform a range of policy
options, including legislation.
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The President directed the Secretary of Energy to provide support for the interagency QER task
force, including support for coordination activities related to the preparation of the QER report,
policy analysis, modeling, and stakeholder engagement. DOE’s Office of Energy Policy and
Systems Analysis (EPSA) also performed or commissioned an extensive suite of analyses
focusing on energy TS&D infrastructures.

As a policy roadmap, the QER recognizes the essential role of the States, tribes, cities and
industry in shaping the Nation’s energy future. The plan also includes a focus on North
America, recommending ways to further integrate the energy infrastructures of the U.S., Canada
and Mexico to enhance market opportunities, energy security, and sustainability. The White
House and DOE undertook an open, transparent process for informing and engaging
stakeholders, including the following activities:

» A series of public stakeholder meetings in Washington, D.C. and at 13 other venues
across the country on essential regional and sector-specific topics;

» Discussions and meetings with our partners in Canada and Mexico;

e Briefings with industry associations, State officials; environmental groups; congressional
staff and others; and

s Development of a public comments portal (QERcomments@hg.doe.gov) to allow
interested stakeholders and general public to provide comments on QER.

Why Focus on TS&D Energy Infrastructure?

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 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 infrastructure needs, options, and choices. The
longevity and high capital costs of energy infrastructure mean that decisions made today will
strongly influence our energy mix for a considerable part of the 21st century. The vulnerabilities
of our energy infrastructures are growing, and the threat of climate change increasingly requires
not only more resilient systems, but the integration of zero- and low-carbon power generation.

These rapid and dramatic changes in the Nation’s energy fortunes have created enormous
opportunities. At the same time, they pose a set of challenges for energy policy makers,
investors, non-governmental organizations (NGOs) and industry. These challenges come in
many forms. Addressing the opportunities, challenges, and vulnerabilities associated with our
energy infrastructure will require action by many parties in the private sector, many of which are
coordinated public sector action at the Federal, state, and local levels.

The transformation of our energy landscape has grown the economy, but also has implications
for the Nation’s energy transmission, storage and distribution infrastructures—the vast networks
that move energy supplies to intermediate processors and end users. These infrastructures are
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aging, not well-matched to new sources of supply, and exposed to increases in extreme weather
events associated with climate change such as sea-level rise, drought, wildfires, and hurricanes.
Further, the Nation’s energy infrastructures are growing targets of cyber and physical attacks and
are increasingly inter-dependent.

These vulnerabilities and stresses come at a price. From 2008 to 2012, weather-related power
outages cost the economy as much as $200 billion. Hurricanes Katrina and Rita shut down 28
percent of the Natjon’s refining capacity, sending gasoline prices soaring. Nationwide, the
replacement of aging natural gas distribution pipelines is estimated to cost $270 billion.

Also, the availability of affordable rooftop solar panels has, for example, created new options for
meeting household electricity needs, yet broader use of these technologies challenges the
traditional electricity business model. Coupled with other cost-saving technologies that enable
consumer interactions with the grid, these new options put a premium on policies that
appropriately value smart grid, distributed generation and other technologies and services
relative to those provided within the traditional electric utility model.

Our energy infrastructures need to meet today’s energy’s changing supply and demand profiles
while being flexible enough to incorporate rapid market changes and new technologies going
forward. Modernizing our existing energy infrastructures while simultaneously working on their
transformation warrants a consistent, sustained, and thoughtful Federal approach. Decision
making in this environment is not easy or simple—particularly in this time of rapidly shifting
demands and objectives.

Given the condition and location of today’s energy infrastructures and the evolving energy
marketplace, the essential rationale for choosing energy TS&D infrastructure as the starting point
for this QER is straightforward: We need a step change to modernize and transform our energy
systems to meet U.S. environmental, energy security, and competitiveness goals for the 21st
century. Energy infrastructure is both a fundamental enabler and a limiting factor in
transforming the Nation’s energy marketplace.

QER Structure

The first installment 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.

» In our analysis of energy infrastructure resilience (contained in Chapter 2 of the report),
we determined that TS&D infrastructure is vulnerable to a range of natural phenomena;
that vulnerabilities vary substantially by region; and that many threats, including cyber
and physical attacks, are on the rise. Furthermore, the growing interdependencies
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between energy systems—such as the electricity required to move liquid fuels and natural
gas, and the natural gas used to produce electricity—present new vulnerabilities. In our
review of the electric grid (Chapter 3 of the report), we anticipate that investments in
transmission and distribution upgrades will continue to grow. However, we also find that
while costs will rise, in almost all scenarios the actual circuit-miles of anticipated new
lines fall within historical build rates. We also draw attention to the need for accurate
and appropriate valuation of the services that new technologies can provide to the grid,
and we recognize that there is no "one size fits all" solution to the challenges seen across
the different utility business models and market structures for electricity.

Chapter 4 analyzes the security implications of our energy use, and in particular how the
changes in domestic production, the U.S. midstream, and international markets for oil call
for reassessing our readiness to withstand and recover from shocks utilizing the Strategic
Petroleum Reserve (SPR). It also evaluates how biofuels production and the introduction
of new “drop-in” fuels are enhancing our security posture.

Our review of “mid-stream” energy infrastructure analyzes the rapidly expanding role
that rail, waterborne, and roadway infrastructures are playing in the energy marketplace.
Further examination of the benefits and costs of this expansion led to the development of
Chapter 5 on “shared transport” systems. Unlike pipelines and electrical wires, shared
transport systems serve a wide variety of commodities (such as coal, agriculture, and
chemicals) and intermodal freight. The increase in energy movements on shared
transportation systems has, in many cases, created new competition for limited capacity
on these systems, while also drawing attention to the impact that traffic congestion and
deficient infrastructure can have on communities and economic growth.

Building on our work with Canada and Mexico, as well as our neighbors in the
Caribbean, Chapter 6 of the QER explores the benefits of enhanced integration of energy
TS&D systems and energy markets in North America. Special attention should also be
paid to the growing concerns over the vulnerabilities of Arctic communities and
ecosystems in the face of climate change and expanding energy production.

Chapter 7 covers some of the environmental implications of TS&D infrastructures, both
in terms of its impact on public safety and the environment, as well as how prudent
investment can enable better environmental outcomes from our energy use.

The importance of maximizing the broader economic value of our TS&D infrastructure
cannot be overstated when it comes to the opportunities for good paying jobs that new
investment presents. Chapter 8 looks into some of the current employment trends and
future projections for the energy sector, and proposes a suite of programs to improve the
training of energy professionals and the transition of former military personnel to energy

jobs.

Finally, Chapter 9 illustrates the challenges of siting and permitting of TS&D
infrastructures, including the importance of close and early collaboration between
developers and affected communities.
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QER Recommendations

The QER includes many recommendations to meet the Nation’s energy infrastructure objectives.
Some of these are summarized below.

Ensuring the Resilience, Reliability, Safety, and Security of TS&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. To continue supporting these shared priorities, the QER recommends taking the
following additional actions:

o Establishing 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. The estimated
cost for this program is $2.5-$3.5 billion over 10 years.

* Supporting the updating and expansion of state energy assurance plans, and
establishing a competitive grant program to promote innovative solutions to
enhance energy infrastructure resilience, reliability, and security. 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 future disruptions. The
estimated cost for this program is $350 - $500 million over 10 years. DOE should also
establish a program to provide competitively awarded grants to states to demonstrate
innovative approaches to TS&D infrastructure 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. The estimated cost for this program is
$3 -85 billion over 10 years.

« 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—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.
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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 it is currently at a strategic
inflection point—a time of significant change for a system that has had relatively stable rules of
the road for nearly a century. To enhance the development of a modern electric grid, the QER
recommends:

e Providing 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. The
estimated cost for this program is $300 - $350 million over 5 years.

* Promoting grid modernization. DOE has made a comprehensive grid modernization
proposal in the President’s Fiscal Year (FY) 2016 Budget request. The crosscutting
proposal 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. The estimated cost for this program is $3.5 billion over ten years.

» Improving grid communication through standards and interoperability. In
conjunction with the National Institute of Standards and Technology and other Federal
agencies, DOE should work with industry, the Institute of Electrical and Electronics
Engineers, state officials, and other interested parties to identify additional efforts the
Federal Government can take to better promote open standards that enhance connectivity
and interoperability on the electric grid.

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. To
achieve this shared goal, the QER recommends:

o Investing to optimize the Strategic Petroleum Reserve (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 SPR’s ability to protect the U.S.
economy in an energy supply emergency. It is anticipated that $1.5-$2.0 billion is needed
for infrastructure life extension investments and to increase the incremental distribution
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capacity of the SPR.

Updating 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.

Supporting 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 petroleum 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-level 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.

Improving Shared Transport Infrastructures

Changes in the U.S. energy production and use affect the way that energy and other commodities
are transported in the United States. The use of transportation modes (e.g., rail, barge, and truck
transport) that are also shared by agricultural and other major commodities, has been joined by
significant growth in the use of these transport modes by crude oil, refined petroleum products,
and petrochemicals. To better manage shifting utilization patterns, the QER proposes:

Supporting 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 the U.S. Department of
Transportation (DOT), in close cooperation with the DOE. This program should be
dedicated to improving energy transportation infrastructure connectors. The estimated
scale of ASSETS investment should be on the order of $2 - $2.5 billion over the next 10
years, which would likely mobilize $4 - $5 billion in non-Federal investment, based on
typical TIGER (Transportation Infrastructure Generating Economic Recovery) cost
shares.

Addressing 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 Energy
Information Administration to address critical energy transportation data gaps and
continued data sharing with the Surface Transportation Board.

Supporting alternative funding mechanisms for waterborne freight
infrastructure. The Administration should continue to examine alternative financing
arrangements for waterborne transportation infrastructure and to develop strategies for
public-private partnerships to finance port and waterway infrastructure.
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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 enabied the region to achieve economic,
energy security, and environmental goals. To bolster this strong foundation, the QER
recommends:

+ Establishing 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/province, 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.

« Increasing the integration of energy data among the United States, Canada, and
Mexico. Provide resources for the Energy Information Administration 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-looking assessments and projections of energy
resources, flows, and demand.

« Promote Caribbean energy TS&D infrastructure. As part of a larger Caribbean
strategy, the United States should support 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.

Additional insights and recommendations are included in the Summary for Policymakers from
the QER. I ask the Chairman’s permission to submit this summary for the record.

Conclusion

Periods of significant national prosperity have been frequently accompanied by Federal
investments in a range of infrastructures—highways, rural electrification, providing water to
open up the West. Some of the QER’s recommendations will require similar investments in our
energy infrastructures at a critical time for shaping our energy system. These will however,
leverage significant private investment and pay big dividends for the country—high-paying jobs,
increased energy security, and a cleaner environment.

The Administration’s most recent budget request includes funding for some of the QER’s key
recommendations. Its full implementation will, however, require a bipartisan commitment to
modernizing the Nation’s energy infrastructures. The decisions to do so will strongly influence
our energy mix for much of the 21st century. The QER released by the Administration earlier
this week provides a roadmap to help us make the right choices.
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In closing, we at the Department of Energy, and all of the agencies that have developed this
report and its recommendations, see enormous potential for benefit from the recommendations
we have made. We very much look forward to working with Members of this Committee, and
others in Congress, as we take the next steps together to assure our encrgy TS&D mfrastructure
is resilient, and sustains our economy in the future.

Chairman Murkowski and Ranking Member Cantwell, this concludes my statement. I will be
pleased to answer any questions.
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The CHAIRMAN. Thank you, Mr. Secretary. Again, we appreciate
your leadership on this and the opportunity to work with you going
forward.

This is a big report. There is a lot in it. There is much to con-
sider, but we see a lot of good, thoughtful reports with much to con-
sider that come before us here in the Congress.

One complaint that many of us have is, and this is not directed
at you, we see these good, strong, solid reports, but then there is
no follow through with legislative proposals coming out of the Ad-
ministration.

One example is the Energy Trust Fund from last Congress. I had
proposed it. The President actually noted it in one of the State of
the Unions, but we never really saw anything happen from that.

So the question, very broadly, is how do you envision a plan for
engagement with this Committee, with the Congress, on the QER
beyond this hearing? Are you looking for input from members of
Congress here? Are you going to send us legislative text? How do
you view moving forward from a broader perspective?

Secretary MoN1z. Madam Chair, if I may give a little historical
perspective. I was co-chair of the President’s Council of Advisors
Science and Technology Task Force that recommended doing the
QER a few years ago. And as we were contemplating this we met
with many members of Congress.

And it was interesting, we thought, that many of the members
emphasized their interest in this QER, because they felt that a
process that brought together many agencies that have so many
energy equities to the Congress which frankly, while we have, just
like we have a Department of Energy, we have a Committee on En-
ergy. But many other Committees having equities in this that this
might provide a good basis for the kind of discussion that we need
for a more comprehensive look.

We now have the product. I believe it could really help us in our
Administration Congress, both chambers, both sides of the aisle
discussion. So I certainly and I know many of my colleagues, now
that we have what we hope can be a road map for much of our dis-
%ussion, want to engage in that discussion certainly in both cham-

ers.

The CHAIRMAN. I would encourage you to do that. As you know
we are looking on this side to build an energy reform bill that is
broad and comprehensive in scope, and many of the proposals that
you are outlining in the QER I think we can look to. I know that
on the House side they are doing the same.

Secretary MONIZ. Yes.

The CHAIRMAN. But that is going to take a level of active engage-
ment, and we are going to need your leadership on that.

Secretary MONIZ. We are totally prepared for that, and we would
be eager to engage in those discussions.

The CHAIRMAN. Right.

Let me ask you about a specific infrastructure project. As you
know we have extraordinary quantities of natural gas in Alaska,
but what we lack right now is the infrastructure to move that nat-
ural gas to market.

This week we have Mr. Abe, from Japan, here in Washington,
DC. Believe me, Alaskans would love to sell that natural gas to
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Asia, to Japan, but it is a huge project. We are looking at a project
anywhere upwards of $60 to $65 billion, world class in its scope,
really unparalleled.

You have mentioned before this Committee and to me that the
process for evaluating the license for the Alaska LNG project is,
kind of, in a different category, if you will, from projects in the
lower 48. Can you just, again, assure me that you are pursuing a
conditional license for the Alaska LNG project and that in this
proc?ess going forward that this project is receiving your full atten-
tion?

Secretary MONIzZ. Yes, I am happy to repeat that. We view,
again, the getting, moving the, monetizing the natural gas in Alas-
ka is very, very different proposition from that in the lower 48. As
you said, first of all, the costs are enormous to move it to an export
facility. So we are looking at this in a separate way.

Two points. Well, we have already approved the Free Trade
Agreement part. We are actively looking at the non-FTA part for
a conditional approval. It is different from our lower 48 approach,
but the conditions and the special factors merit that and we are fol-
lowing through on that.

The CHAIRMAN. I appreciate that.

Senator Cantwell.

Senator CANTWELL. Thank you, Madam Chair.

Mr. Secretary, I have so many questions. I might have to submit
some for the record.

I want to start with this crude-by-rail and agriculture issue that
was outlined in the report, the fact that it is displacing product in
the marketplace right now. We are actually discussing this in the
Commerce Committee as well. Since this Quadrennial Energy Re-
view is such a comprehensive agency approach, what are the next
steps in trying to deal with that?

What specifically are you doing at the Department of Energy on
the volatility issue in giving us some analysis about that? And
what would the timeline be for that?

Secretary MoN1z. Okay, thank you for the question.

First of all, with regard to the commodity issue, in terms of,
frankly there’s been very, very sparse data available. And the EIA
has already now launched a program collaborating with the De-
partment of Transportation to get data on the movement of energy
commodities, oil, ethanol, etcetera, but we would like to also and
we recommend a collaboration with other departments including
USDA and others to have a more unified commodity database.

By the way, and I should have said coal as well. So particularly
in the energy sector, again, oil, ethanol, coal movements. But as
you said there’s a competition often right now for moving multiple
Cﬁmmodities, and we would like to get a multiagency approach to
that.

With regard to the oil-by-rail, specifically, we are collaborating
with DOT. We have already put out from Sandia what was really
a literature survey, the most comprehensive literature survey so
far in terms of properties of different oils, most especially the tight
oil. That is the focus of a lot of concern.

That first report, a literature survey only, and by the way, only
publically available literature. But it had some interesting findings
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including the need for much more systematic, systematized, collec-
tion of characterization data of crudes. It did suggest that the data
that were reviewed did not imply that any one property of the oil
would, you know, determine what would happen in terms of com-
bustibility in an accident. But it recommended a major research
project which Secretary Fox and I have agreed to co-fund which is
now being launched. Again, Sandia will take. It’s probably going to
take, and I know there is some impatience, but it will probably
take two years to exercise, to get through the full research program
that will include really to research into the characterization. How
one samples, where one samples with a focus on what the implica-
tions will be for testing and then understanding how crude oil
properties affect things like combustibility in accidents.

Senator CANTWELL. But your scientific findings that you pub-
lished basically suggest it is not something to ignore. You are un-
dertaking more research on it because you are concerned.

Secretary MON1z. Absolutely. Absolutely.

Senator CANTWELL. Can I ask you about transformers?

Secretary MON1Z. And if I may just say one last thing? Sandia
has a lot of experience, by the way, in looking at combustibility of
combustion. That’s why we’re using their facilities.

Senator CANTWELL. I saw in the report a lot of focus on working
with states on upgrading the grid because of geographic diversity.
But transformers are obviously a key component here. What are
your thoughts on how we get more investment in transformers?

Secretary MONIZ. So we recommend completing, basically, the
analysis there and then depending upon the results, talking about
a public/private partnership to move towards a reserve.

When we released the Quadrennial Energy Review last week
with the Vice President in Philadelphia we visited PECO, a major
utility, which is actually on the technology forefront in many cases.
And they’re, so they, for example, a large utility light that does
have some of its own reserve capacity with transformers. But we
need to get a systematized view of that across the country, dif-
ferent kinds of utility structures, obviously different places.

RPMA, WAPA, has done a study, for example, specifically on how
they might support a transformer reserve. We have to pull all of
this together over the next months and then come back to the Con-
gress with what might be a step, the Congress and the private sec-
tor, in terms of what might be the most effective path forward.

Senator CANTWELL. Thank you.

Thank you, Madam Chair.

The CHAIRMAN. Senator Gardner.

Senator GARDNER. Thank you, Madam Chair, and thanks for
hosting this hearing today.

Welcome back to the Committee, Secretary Moniz.

Briefly, a couple of quick questions, because I have to head to the
Floor shortly.

In the Quadrennial Energy Review you laid out four clear re-
quirements for the report. One of the requirements was to review
the adequacy with respect to energy policy of existing executive
and legislative actions and recommend additional executive and
legislative actions, as appropriate.
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I believe the Chair had cited one of those areas where we could
have more energy policy driving action is the issue of LNG exports.
Did the QER take into account or look at or will a result of it be
discussions of crude oil exports or perhaps administrative action,
policy considerations of crude oil exports?

Secretary MoNiz. The QER was really specifically focused on the
infrastructure as opposed to that kind of a policy issue, so it does
not really go into that in detail.

Senator GARDNER. Okay, thank you.

And when it comes to modernizing the electric grid one of the ex-
amples of how it has taken too long for permitting in some areas
to actually pursue modernizing and extending the grid. In Susque-
hanna, a Susquehanna substation in Pennsylvania to the Rosen
substation in New Jersey, there was a need for a 145 mile trans-
mission line. It will be in service this spring, but it took a total of
eight years for that service line to actually come into service.

We have to have these adequate safeguards in place when it
comes to make sure we are protecting the environment, moving for-
ward in the right technologies, but what do you think Congress
could do to make sure that these barriers are reduced so that we
can move forward with transmission implementation in a more
timely fashion?

Secretary MoN1z. Well, first of all I think we are making some
progress. And the rapid response transmission team, for example,
has, maybe not with the speed, always the desire but it has man-
aged to get three projects to the permit stage including the one
that you mentioned. And there are three others now in the permit-
ting stage.

And so, for example, on the Trans West Express Project we ex-
pect the final EIS to be out very, very, very, very soon and that
project going into operation probably in 2017.

So I think we do have a set of authorities and a set of adminis-
tration institutions to try to streamline. But it is also clear that
there are obstacles often put up, and I know there are discussions
in the Congress.

In fact, I think Senator Heinrich is looking at things like some
backstop authorities, and we are happy to work again on the whole
issue of expediting these projects.

Senator GARDNER. Thank you, and I look forward to working
with you. I had some more questions on micro labs, but I will leave
that to Senator Heinrich to continue that conversation.

Thank you, Mr. Secretary.

Secretary MoNI1z. Okay, thank you.

The CHAIRMAN. Senator Manchin.

Senator MANCHIN. Thank you, Madam Chairman.

And thank you, Mr. Secretary, for first of all, your service to our
great country. I appreciate very much what you do.

Secretary MONi1z. Thank you.

Senator MANCHIN. And also for being here today.

Speaking of the QER, I know when they went through this whole
QER review. They were talking about, basically, they did not maul
the potential for significant near term changes due to the clean
power plant. It did perform stress tests using the accelerated nu-
clear retirement scenario from EIA’s Annual Energy Outlook 2014.
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Since we, in West Virginia, do not have any nuclear generation
this analysis is less relevant for its needs and the potential for in-
frastructure requirements for accelerated coal plant and retire-
ments that may result from this CPP. Will the DOE be willing and
able to re-perform its stress test modeling for TS and D, trans-
mission, storage and distribution, particularly electrical trans-
mission and natural gas pipelines using the results of the EIA CPP
analysis?

My main concern, sir, is basically reliability of the system right
now. We are taking a lot of coal-fired plants off-line, and they are
not coming back online so we are going to have a lot of capacity.
If the lines are not energized or if we do not have the reliability,
we could be in serious problems. That is what we are concerned
about. I do not know if you all were looking at that or willing to
re-look at that.

Secretary MoONI1z. Well, first of all, there were a set of analyses
relevant to that question but maybe not the precise scenario that
you'd like to look at, and I'd be happy to have our staffs get to-
gether and define a scenario that might answer your specific ques-
tions and needs. But I will say, again, that we have had a number
of analyses of relevance.

For example, one of the issues related to your question is the
question of a natural gas transmission line capacity. That was
looked at, and the conclusion was that, first of all, there has been
a substantial build out of that over the last decade.

There’s quite a bit of reserve capacity there, and so our conclu-
sion there was that with regard to the natural gas transmission ca-
pacity, we're not looking at a need for, you know, a major, kind of,
national, big build out from what we have. There will be regional
needs targeted around specific supply centers.

Senator MANCHIN. Let me ask this one question, if I may. A lot
of these power plants that we have, coal-fired plants, are not in
areas where there is oil or enhanced oil recovery possibilities. Are
you all looking at transporting or pipelines transporting CO, into
those areas to get the enhanced recovery?

More——

Secretary MONIZ. Yes, so the CO, pipelines are specifically, we
have recommendations in the QER. I might add, the Administra-
tion has——

Senator MANCHIN. Coming from the Middle High Valley, I mean,
basically where all of ours, you know, West Virginia and Kentucky,
Pennsylvania, all the areas where the coal is produced.

Secretary MONIZ. Yeah, in general, I mean we need to be able to
collect the CO, for EOR and for deep aquifer sequestration.

I would note that the Administration has put forward roughly a
$5 billion incentive proposal around carbon capture and sequestra-
tion, and one of the interesting features of it is it’s an analysis I'd
be happy to share with you and with the Committee.

That if one looks at, as a base case, an ultra super critical new
coal plant with an appropriate amount of carbon capture, the in-
centive structure in the Administration proposal would essentially
equalize the cost of going into deep aquifer sequestration verses en-
hanced oil recovery. And that could be very relevant for parts of
the country where you don’t have the EOR easily available.
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Senator MANCHIN. I will say officially I had asked if you would
come, and you were so gracious to say that we can work out that
scheduling to come to West Virginia and explain to all of our utili-
ties and our providers, as far as our miners, of what the future
may look for them and how we best apply their skills to the needs
of the nation’s energy demand.

Secretary MONIZ. I would be delighted to do that, Senator
Manchin.

Senator MANCHIN. A lot of people think that coal is going to be
wiped out completely, but I do not believe in any near future that
I have seen, the next three or four decades, this country is still
going to depend an awful lot on coal production as far as an energy
producer.

Secretary MoNI1Z. The Administration’s projections continue to
have coal with a somewhat lower, but with a substantial share of
electricity for quite some time.

And in fact, another document that were putting together a
memo, I'd be happy to share, is one that talks about the whole va-
riety of programs we have on coal and that includes the tax incen-
tives I just mentioned. It includes the $8 billion solicitation that we
now have on the loan program for fossil projects with lowered emis-
sions.

Senator MANCHIN. Which had come on tap——

Secretary MoNiz. Clearly R and D.

We have also, out of the Department of Labor, worker commu-
nity transition programs.

So we have a whole variety of programs, and we probably need
to pull those together in a coherent way. I'd be happy to share that
with the Committee.

Senator MANCHIN. I would love to have that.

We look forward to your visit to West Virginia to explain to the
good people of my state.

Secretary MON1Z. Great. What’s a good time? [Laughter.]

Senator MANCHIN. As soon as you can get there.

Secretary MoN1z. Alright. [Laughter.]

Thank you.

The CHAIRMAN. Thank you, Senator Manchin.

Senator Barrasso.

Senator BARRASSO. Thank you, Madam Chairman.

As we had a chance to visit earlier, Mr. Secretary, it was a nice
article in today’s USA Today, “Energy’s Progress Has Room to
Grow.”

For those members of the Committee who might have missed
this, in POLITICO this morning, “Ernest Moniz, Rock Star.” So

Senator RiscH. We have always known that.

Secretary MoNIZ. I had not seen that. I wish I still hadn’t.

Senator BARRASSO. I ask unanimous consent to make this part
of the record.

[The information referred to follows:]
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The CHAIRMAN. Only the picture will be part of the record.
[Laughter.]

Senator BARRASSO. Thank you, Madam Chairman.

I do have a couple of questions because the Quadrennial Energy
Report states that it is essential to promote more timely permitting
decisions and explains that there is a gap between typical permit-
ting times for energy generation and production sources and a
much longer time for midstream energy infrastructure.

The report goes on to say that legal requirements for the permit-
ting and review of major infrastructure projects have created com-
plex processes that in some cases have taken years or longer to
complete.

So I am glad that the Administration is acknowledging that the
Federal permitting process is broken, but I do have concerns about
some of the recommendations to fix it. The Administration rec-
ommends more permitting fees, more coordination among Federal
agencies, more public engagement.

The Administration does not make mention of establishing dead-
lines for permit decisions, it does not mention repealing duplicative
permitting regulations, and it does not mention limiting lawsuits
which slow the permitting process.

So, with all due respect do we really believe that more money
and coordination and engagement is all that is necessary to resolve
the delays in the Federal permitting process?

Secretary MoNI1Z. No, I certainly do not.

And going, in fact, by the way to your opening statement, Sen-
ator Barrasso, opening words, I must say that over these last years
we are, kind of, seeing a shift where often the infrastructure time
has now become the long pole in the tent for shifting the energy
f)ystem which is kind of a reversal a little bit of where it used to

e.

So I think we need to address these things, and we are trying
to do that within our existing authorities. But what I want to point
out is that things like litigation; we cannot stop litigation. It is not
a question of just Federal authorities.

The states play an enormous role. And of course, the more that
we get into the issues of, kind of, semi continental scale, let’s say,
transmission lines that cross multiple states without all of the
states being beneficiaries, the obvious problems emerge. And that’s
what we are seeing in terms of multiple delays.

Clearly the issue of moving on corridors, for example, has been
set back often by the courts in respect to states’ options. So again
we would love to work with you and other members on that. But
we are trying to expedite within the TIP Program for western with-
in 12-22 authorities. Well, we do expect some progress this year.
But it’s slow in coming.

Senator BARRASSO. Another thing the Quadrennial Energy Re-
view calls for is integrated North American energy markets. It ex-
plains that energy system integration is in the long term interest
of the United States, Canada and Mexico and states the integration
of these markets creates economy of scale to attract private invest-
ment, lower capital costs, reduces energy costs for consumers.

It also says Mexico’s energy reforms present an opportunity to in-
crease energy trade with the United States and enhance energy se-
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curity for the region. So I am pleased the Administration recog-
nizes the benefits of increasing trade in energy resources.

Again, the Administration seems to really not have the ambition
or the courage to achieve the stated goals. Specifically the Adminis-
tration fails to recommend a policy which would allow crude oil ex-
ports to Mexico. This is especially disappointing given that a bipar-
tisan group of lawmakers in both the House and the Senate have
called on President Obama to do just that. So if the Administration
is serious about integrating North American energy markets
shouldn’t we allow crude oil exports to Mexico?

Secretary MonNi1z. First of all, we share, apparently, the focus on
the importance of North American energy and the Mexican energy
reforms. I want to emphasize, not only in the hydrocarbon sector,
but in the electricity sector, I think, are really important and open
up much more chance for us to be integrated on infrastructure on
energy trade. And energy trade, even two years ago, was already
north of $200 billion among the three countries.

Now clearly in the QER we did not address any specific project.
And the question of oil exports is, as you well know, in the Depart-
ment of Commerce hands. But I think that in light of the energy
reform, in particular, revisiting those questions is quite appro-
priate. As you know, the Mexicans have also proposed for our con-
sideration a swap concept of light and heavy oil. So I think these
are all areas of active consideration.

Senator BARRASSO. Thank you.

Just finally, and I will also have to submit written questions.

Mr. Secretary, last week I wrote to you about a former Deputy
Secretary of Energy, Daniel Poneman. I expressed my concern
about his appointment to the Board of Directors of a Traxys group
of commodities trader and just have concerns about that and hope
to get a quick, timely response from you regarding that letter.

So, thank you, Madam Chair.

Secretary MONi1Z. Well, I can say your and the concern of other
members that have been brought to our attention has certainly led
us to, you know, make sure all people in the Department are
aware, as is Mr. Poneman, of the rules in terms of interaction.

Senator BARRASSO. Thank you.

Thank you, Madam Chairman.

The CHAIRMAN. Thank you, Senator Barrasso.

As we are discussing prompt replies, I am informed by my staff
that some of the QFRs that we had submitted at the budget hear-
ing several months ago have not yet been responded to by DOE.
If you can just rattle the cage there we would appreciate it.

Secretary MoN1z. I did that last week. [Laughter.]

The CHAIRMAN. Thank you.

Let us go to Senator Franken.

Secretary MoNiz. Well, we have an interagency process to go
through, but anyway, I apologize for that and I want to be prompt
with that.

The CHAIRMAN. Thank you.

Senator FRANKEN. Thank you, Madam Chair.

Thank you, Secretary Moniz. In response to Senator Cantwell
you touched on properties and characteristics of tight oil, specifi-
cally, and specifically the characteristic of combustibility. We have
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seen these crude-by-rail accidents that have led to some pretty
spectacular explosions and in some cases tragedy, 47 people killed
in Quebec during an accident. So let me ask about a very specific
property which is vapor pressure, caused, as I understand, by lig-
uid natural gases.

Secretary MON1Z. NGLs.

Senator FRANKEN. That are particularly explosive. As you may
know, on April 1st or since then North Dakota has been requiring
vapor pressure Bakken crude to be limited to 13.7 pounds per
square inch (psi) before it is loaded into the rail cars. But the big
explosion in West Virginia, the vapor pressure of that oil was at
13.9 psi.

My question is whether the Department of Energy is working
with the Department of Transportation and others to assess the
safety benefits of lowering crude oil vapor pressure before it is
loaded on the trains?

Secretary MONI1z. Yes, so that is one of the specific focus areas
of the work that I alluded to earlier that our Sandia lab has carried
out and will carry out, but again the early indications are that no
one property seems to be directly correlated to the combustibility
issues. But that will be researched much more in the next year,
and then there will be specific combustion tests done in accident
scenarios to test this out.

The second issue is that, frankly, the literature survey indicated
that the lack of systematic characterization also didn’t always
make it clear what actually was being loaded.

Senator FRANKEN. Okay. Well—

Secretary MONIZ. So we have to work on both of those.

Senator FRANKEN. There is obviously tremendous concern.

Secretary MON1Z. Yeah.

Senator FRANKEN. In the communities.

Secretary MoONIZ. Yeah.

Senator FRANKEN. And the first responders along.

Secretary MONIZ. And Secretary Fox, again, is equally eager to
resolve this. And again, we will be cost sharing this work.

Senator FRANKEN. Yes, thank you.

I would like to ask you about the nuclear negotiations between
the P5 plus one and Iran, something that you might know some-
thing about. The negotiated framework provides the basis for final
agreement, and you have talked about how the framework blocks
Iran’s overt paths to a bomb, both the uranium root and the pluto-
nium root. But the blocking the covert path is in question and more
challenging.

While the framework argument spells out an extensive and in-
trusive inspection regime over the entire supply chain for Iran’s
nuclear program there still will be concerns that Iran would cheat
and break out toward a new bomb or toward a bomb, but given all
the various restrictions and inspections that are in place through-
out the supply chain Iran would have to cheat in more than one
way and not get caught.

So my question is can you talk about all the ways that Iran
would have to cheat in order to get around the terms of the agree-
ment and set up a secret uranium enrichment program?

Secretary MON1Z. Sure. That is a big question.
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Senator FRANKEN. And can you answer it in the five seconds re-
maining in my——

Secretary MON1z. Right. [Laughter.]

But I think you have already put your finger on it in a sense that
the transparency and verification elements that will be put in place
in an agreement, first of all are unmatched to those in any other
situation in terms of their comprehensiveness and intrusiveness.

But specifically because of the scope of the activities they would
have to manage/succeed at an entire supply chain from uranium
source all the way through all the processing of uranium to the
manufacturer of centrifuges outside of the IAEA purview. They
would have to be able to avoid various kinds of sampling and sur-
veillance activities. It would be quite an achievement.

And so I feel that these verification measures are extremely
strong. And as we have said, special measures like the uranium
supply chain surveillance will be in place for 25 years. So it’s, it
will be quite a long period for observing whether or not Iran, in
fact, wants and has only a peaceful program.

Senator FRANKEN. Thank you for your answer, and thank you,
Madam Chair. Obviously as we go forward to June 30th and right
beyond that all this will be front and center.

Thank you.

Secretary MoN1z. Thank you.

The CHAIRMAN. Thank you, Senator Franken.

Senator Daines.

Senator DAINES. Thank you, Madam Chair. I want to go down
the path that Senator Manchin was on earlier regarding coal.

According to the Energy Information Administration the U.S.
produces about a billion tons of coal per year, and looking at the
global numbers, it is about eight billion tons annually. So we rep-
resent about 12 percent of the world’s coal production. Said another
way, 88 percent of the coal production in the world occurs outside
of the United States.

It looks like projections for the next ten to twenty years, coal pro-
duction globally will only increase, plus or minus. As you know coal
is an important fuel for electricity generation in Montana. In fact,
more than 50 percent of our electricity in Montana comes from
coal. I believe the national number is around 40 percent.

It also provides good paying jobs for Montanans including our
tribal members. We had a field hearing on the Crow Reservation
regarding coal production a couple weeks ago. It provides $120 mil-
lion in tax revenues for our state which supports our schools, our
infrastructure.

It also powers Midwest utilities. Gary Peters, the other new
freshman Senator, one of the 13 new freshman Senators, from
Michigan mentions the fact that it is coal coming from Montana,
in fact, to power Detroit Edison and powers our automobile manu-
facturing sector.

So we are the Saudi Arabia of coal, globally speaking. We have
more coal reserves than any other nation. In fact, Montana has the
greatest number of coal reserves of any state in the United States.

I am just concerned in looking at the review and trying to make
sure we achieve the right balance here of the all of the above en-
ergy portfolio. Clearly a state like Montana, we have bright skies,
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we have solar potential, we have tremendous water resources and
hydro power, we have great wind potential, but we also have oil
and natural gas and importantly, coal.

There are two export terminals important to my state that are
currently under the review by the U.S. Army Corps, the Gateway
Pacific Terminal and the Millennium Bulk Terminal. I was recently
out on one of those terminals with a member of the Boilermaker
Union there in Montana, a tribal member, looking at the impor-
tance of looking at coal exports and lastly looking at the broader
environmental picture. Montana coal or U.S. coal, we actually have
cleaner coal than many other countries around the world.

I welcome the mention in the report through a view of our LNG
exports, as has been discussed earlier, in the transmission cor-
ridors, but where do you see the priority, looking at coal exports,
given that the global coal production is going to increase over the
next decade plus I just do not see much emphasis or thought relat-
ing to coal exports and where do you see that in our broader strate-
gies?

Secretary MoNiz. Well, Senator, coal exports are not frankly
something in the Department of Energy’s purview. Most, in fact, I
believe a lot of the, well the Army Corps often has a role. But I
think a lot of it also is state, state permitting and state EISs,
etcetera.

I do want to note that the, you mentioned the amount of coal.
And China, of course, uses about roughly half of the world’s coal
use. We expect that they will be peaking their coal use relatively
soon. But still, a lot of coal being used and we, of course, believe
that carbon capture and sequestration and often with EOR is crit-
ical.

I do want to note and that the Department of Energy will be
hosting the International Carbon Sequestration Leadership Forum,
excuse me, in Montana, I think in August, I believe it is. And we’ll
be sure to get you that information for that meeting.

Senator DAINES. Yes, thank you.

I know the review mentions the Administration’s Federal infra-
structure project permitting dashboard, and the review rec-
ommends expanding an online project tracking system. I guess we
look at the broader energy picture, and given that coal is still the
number one source of electricity in America, it is number one and
51 percent, certainly, in Montana.

I would like to ask you to consider perhaps adding tracking coal
export projects as we look at the broader national energy infra-
structure as a part of that equation. I think we all agree we want
to continue to work to improve the outcomes here in terms of coal
and coal-fired electricity, but the reality is it is our number one
source of electricity and it needs to be an important part of the
portfolio.

Secretary MONIZ. We can look at that. I think all exports, in fact,
are now roughly 100 million tons, I believe. It is quite a large num-
ber.

Senator DAINES. Yes, and we look at South Korea, Taiwan,
Japan. They are relying on other countries like Indonesia and Aus-
tralia.
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Again, back to this point, 88 percent of the coal production occurs
outside of the U.S. We have a chance to continue to grow jobs, tax
revenues for schools or infrastructure by expanding our coal ex-
ports, and I think it is a way to keep electrical prices lower as well
as create jobs.

Secretary MON1Z. Yeah.

Senator DAINES. Tax revenues, for our infrastructure.

Secretary MoONIZ. Yeah.

I actually have, just now, was handed some of the words that we
have on that. Actually the East Coast reports are, alone, are ship-
ping about 70 million tons. And the companies, it says here, the
companies that own and manage export terminals continue with
long range plans for expansion focused on the potential for contin-
ued demand in Europe, Asia and South America.

Senator DAINES. Yes, and I am——

Secretary MONIZ. So these are data that we will

Senator DAINES. Sure. I am glad to see the East Coast. We will
just turn your attention perhaps to the West.

Secretary MoONIZ. I understand.

Senator DAINES. Where the coal is. Senator Barrasso here from
Wyoming.

Secretary MoN1z. Right.

Senator DAINES. We have tremendous opportunities right now
between Wyoming and Montana here looking at West Coast oppor-
tunities, and getting back to where is the expansion occurring?
Over in Asia.

Secretary MONi1z. Right.

Senator DAINES. So the West Coast is very, very important.

Secretary MoN1Z. Yeah, understood, and I recognize the low sul-
fur content.

Senator DAINES. Great, thank you.

Secretary MONIZ. Yeah.

The CHAIRMAN. Senator Heinrich.

Senator HEINRICH. Thank you, Madam Chair.

Mr. Secretary, one of the areas I am pretty excited about right
now, just because we are seeing such rapid change, is the area of
power storage where capability is increasing at a pretty good clip.
Costs are coming down quite quickly as well.

I am wondering if you could take a few minutes to just talk a
little bit about how you see, what you see, as DOE’s role in accel-
erating this technology sector that could really change the way we
think about energy, change our generation needs, really facilitate
time shifting and move us forward to a very, very different kind
of grid than, sort of, what we have experienced in the past?

Secretary MoN1z. Thank you, Senator.

Yeah, storage certainly could be a game changer. And as you say,
costs are coming down across the board. Utility scale storage, dis-
tributed storage which is actually very interesting.

Senator HEINRICH. Surely.

Secretary MoONIZ. And then, of course, transportation storage sys-
tem batteries which might also be grid connected in the future. So
we are working on all of those.

ARPA-E has, for example, had strong support in this area. We
have a hub that we have established at Argonne National Labora-
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tory, CESAR, looking at storage across the board with novel chem-
istries, et cetera, to reduce costs. And we are including storage in
a lot of our system modeling activities to see exactly how storage
can help us achieve our goals in ways that might otherwise be
much more complicated.

If I may put in a plug, we did a report at Senator Wyden’s re-
quest about a year and a half ago on large scale storage and inte-
gration into the grid that’s very important.

I'd like to add, however, that the issue of consumer level storage
combined with distributed generation is getting to look extremely
interesting and can be yet another challenge to the utility business
model that we have to look at.

Senator HEINRICH. I think that is quite clear. I am, sort of, en-
couraging utilities to get ahead of this and make some decisions
about incorporating these things into their business model because
if they just look at saying no or making it more difficult for people
to put distributed generation on their homes, distributed solar or
distributed storage at their homes, you know, that you could see
a very unstable business model moving forward.

Secretary MONIZ. Yes.

Senator HEINRICH. And it, kind of, brings up the issue of rate
making. I want to ask you a related question because both the cost
of photovoltaic panels coming down very quickly plus the energy
storage changes that we are seeing in the distributed market are
fueling a lot of change. I think one of the things we need to see
is the ability of states to make very accurate decisions about the
cost and benefits, both sides of the ledger, of those things being
brought on to the grid.

I wanted to ask you if you think that state regulators have the
tools they need to adequately quantify both sides of the ledger,
both the benefits and the costs of distributed generation and dis-
tributed storage so that they can make accurate rate cases and is
this an area where possibly the labs might be able to help states
accurately assess those costs and benefits?

Secretary MoNIz. I think it’s a long way to go. In fact one of the
major recommendations, major, again, one of the many rec-
ommendations I should say, I guess, in the QER was that we really
need to work on getting better evaluation algorithms for all kinds
of services that are being provided in the grid, including of course,
in the distribution system which you were referring to, in effect.

So you alluded to the issue of distributed solar, for example, and
we know what’s going on with the arguments involving net meter-
ing and value to utilities. I think on the one hand there is a real
issue of how do you value the connectivity that is still there, but
on the other hand how do you value the benefits to the overall grid
system.

Senator HEINRICH. Right.

Secretary MoONIZ. From either distributed generation or efficiency
programs.

In fact, as you know, another court issue is this question of how
do demand side programs propagate back to RTO and ISO consid-
erations and to FERC regulations.
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So this is a critical problem, and we certainly identified it. We
didn’t exactly put the solutions forward, but I think that is some-
thing to work on.

I think your idea, maybe, of getting a lab focused on this would
be good, particularly in that we’ve also proposed one of the major,
“down payments” that we have in our FY’16 budget proposal to
Congress is the grid modernization. The grid modernization pro-
gram we've put forward is not simply about, you know, synco
phasors on the high voltage lines.

Senator HEINRICH. Right.

Secretary MoONIz. It also includes the state grant programs. It in-
cludes the whole set of issues. So we could take that on.

Senator HEINRICH. Well, I look forward to working with you on
that, and I think now is the time because we are seeing a lot of
policy decisions made with a very meager amount of data. The
more data we have, the more direction we have and the better
those policy decisions will be.

Secretary MoN1z. If you have some specific ideas and directions,
we’d love to get together and talk about them.

Senator HEINRICH. Fantastic, thank you.

Secretary MON1z. Critical issue.

The CHAIRMAN. Thank you, Senator Heinrich.

Senator Cassidy.

Senator CASSIDY. Yes, Mr. Secretary, it is nice to see you.

I was pleased to see an emphasis upon LNG export terminals. As
you know Calcasieu Parish and Cameron Parish in Louisiana are
kind of ground zero for that sort of thing. The original QER, I am
told, had increased funding to dredge the Calcasieu ship channel
which will be so important if two tankers are going to go side by
side, that sort of thing. But then I am told that OMB kind of pulled
funding out.

Now, of course, I am representing a state with lots of harbors.
I am looking at the Harbor Maintenance Trust Fund which has
more than enough money to pay for all this, and it is not hap-
pening.

So any thoughts as to why, when the money is sitting there, we
are not emphasizing using the dollars that are raised in order to
increase the potential of the infrastructure that you stress so wise-
ly in your QER?

Secretary MonN1z. Well, I think you apparently have seen the car-
toon that we had in there in terms of the Calcasieu channel. Cer-
tainly the issue of keeping up with our inland waterways, problems
in this case, the dredging issues in that channel are obviously very
important.

All T can say is that I think the Administration is committed to
trying to accelerate those. There was, I forgot if it was $60 million,
I believe added for dredging specifically in the Calcasieu channel
which I understand would open up the channel appropriately. I can
go back and look at that again, if you'd like.

That’s my understanding at least.

Senator CASSIDY. Thank you.

Secondly, on the MOX facility in Savannah or Charleston, South
Carolina, I believe.

Secretary MONI1Z. Savannah River.
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Senator CASSIDY. Savannah River.

Secretary MONIz. National laboratory or site, Savannah River
site.

Senator CASSIDY. There is a recent top line press release as re-
gards something the Aerospace Corporation gave which frankly
was unfavorable to the project. But it was also out of line with pre-
vious reports from say, the Army Corps of Engineer being far more
expensive and also suggests that another 30 years to completion as
opposed to the eight years it has taken to get so far which is, de-
pending on who you speak to, 50 to 65 percent. I think Aerospace
has 50. The contractors say 65.

Any thoughts on that one? What experience does the Aerospace
Corporation have on such projects? That would be my first ques-
tion. Two, can we have some transparency as to their assumptions,
b}(:cause in such a complicated project assumptions mean every-
thing.

Secretary MON1z. We're happy by the way, first of all on the last
part to have completely transparent briefings. That’s what we
would like to do on that.

The Aerospace Corporation has been, you know, a contractor
quite frequently to the NNSA part of DOE in terms of some nu-
clear projects. They do a lot of complex projects.

Senator CASSIDY. Including those for a plant such as this which
would be. I can see nuclear projects for a defense vehicle, for exam-
ple, a defense project, but that would be quite different from this.

Secretary MONIZ. These are, look, well first of all, of course, it’s
a unique project.

Senator CASSIDY. Yes.

Secretary MONIZ. So no one has looked specifically at this project
other than DOE and the contractors.

I want to say, Senator, that when I came into this job I made
it very clear that I wanted to be very transparent but also very
straight forward and data driven. And sometimes the results aren’t
so pretty. But when we looked internally at DOE, at this last year,
we came out with a full life cycle cost north of $30 billion. That,
in fact, led to the idea of then going out for an independent con-
tractor to look at that.

The increase——

Senator CAsSIDY. $30 billion in addition to that which was spent
or $30 billion including that which was spent?

Secretary MoN1z. It was north of $30 billion. In that case it was
including the four to five that had already been spent, but, you
know, that scale.

Two points about the Aerospace. One is that they put in a lot of
risk management contingency, number one. Number two is that the
charge included a cap on the appropriations spending, annual ap-
propriations spending.

Senator CASSIDY. You see, that is what

Secretary MoN1z. That we viewed as being reasonable.

Now the trouble was then that cap and this has been our prob-
lem right from the beginning, that cap then spreads the project out
so long that it builds up.

Informally we have looked at the implications of allowing a high-
er appropriations, annual appropriations cap. And that does lower
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the life cycle cost significantly, but it’s still in the high $30 billions,
the high $30 billion.

So, I think, and I want to emphasize that’s not just the MOX
plant. Probably we’re talking apples and oranges. The MOX plant
itself is only one part of a very, of a much bigger project including
how you get the pits down into plutonium oxide and of course the
operating costs over decades. So I want to clarify.

Senator CASSIDY. Got that.

Secretary MoNi1z. That’s what the, let’s call it the high $30s or
$40 billion is.

Senator CASSIDY. I am over time. I look forward to that briefing.
Thank you.

Secretary MoNi1z. Okay.

Senator CAssIDY. And if I get a second shot I will take a second
shot on something else.

Secretary MoNi1z. Okay.

The CHAIRMAN. Senator King.

Senator KING. Thank you, Madam Chair.

First, Mr. Secretary, I want to thank you for your role in the
Iran negotiations.

There is an extraordinary article, I think it was in the New York
Times recently about the role that the Department of Energy
played in analyzing the various proposals, the labs. It strikes me
as fortuitous in the extreme that at the moment we are under
again to these particular negotiations we have a nuclear physicist
in charge of the Department of Energy.

I want to go to an appalling chart on page 226 of the report. 1
am sure you know what I am talking about. It is the differential
in oil and gas, natural gas, prices between New England and the
rest of the country. 2—7 is the number of the chart.

This is an infrastructure problem, and I just think it is some-
thing. It is absolutely urgent for our region.

We went into natural gas in a big way, as you know, starting in
about the year 2000, and now 50 to 60 percent of our electricity
comes from natural gas. A lot of people, like myself, switched to
natural gas to heat our homes. And winter before last we had the
highest natural gas prices in the world, and this shows us that al-
most double the U.S. rate.

So, I just hope that the Department can be aggressive and for-
ward leaning in helping the governors, the delegation, the utilities,
to solve this problem. It is a pipeline problem. It is not a gas prob-
lem, as you know. I think it is going to take an all of the above
kind of strategy in terms of permitting, and it is a really urgent
problem for the region. I assume you agree with that?

Secretary MONIz. Yes. In fact the very first field hearings that
we had for the QER were in New England, specifically driven by
the gas pipeline issue. The representatives of all six governors were
part of that meeting. And frankly the remarks that they made were
such that the governors felt that they were, kind of, going to have
this under control and would take care of it.

In fact, I understand that next year in 2016 there will be a sub-
stantial expansion of capacity taking gas from the Marcellus at
least kind of, into the Boston area through there. But getting that
farther north:
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Senator KING. Right.

Secretary MONIZ. Is a challenge there. I don’t know how this will
turn out, and I'm happy to work with you, Senator King. The

Senator KING. This is a problem of our system is that we are ei-
ther Federal or state. We do not have regional entities.

Secretary MONIZ. Right.

Senator KING. I think this is a case where we are not asking for
Federal intervention, but we are asking for a Federal quarterback,
in a sense.

Secretary MONIZ. Yes.

Senator KING. I think you can help to convene and move this
process.

Secretary MONIZ. And we will—and we are happy to do that.
Again, I think the issues for the southern part of New England
look like they’re coming under control probably next year. I don’t
know, but it would be a good discussion.

Senator KING. Well

Secretary MONIZ. There are discussions about getting Marcellus
gas up to Canada.

Senator KING. Right.

Secretary MONIZ. And that might provide an opportunity for
moving gas more than New England.

Senator KING. That brings me to my next question.

There is a discussion about reversing the Maritimes in the
Northeast pipeline which runs through Eastern Maine from South-
ern New England, from Massachusetts to Nova Scotia. Reversing
it and then exporting the natural gas from Canada which would
mean it would be technically not under the national interest re-
view. I would hope that you would consider, as that project moves
forward, the discussions inserting a requirement that that gas be
divertible during times of peak demand rather than going to Can-
ada that there be some provision that during peak demand it could
be retained in the region. We can discuss this further, but I hope
you will think about it.

Secretary MONIZ. Well, there certainly will be a national interest
determination.

Senator KING. Good, and I commend that issue to you.

Quickly I want to associate myself with the comments of Senator
Heinrich about distributed energy and storage. I recently re-
watched, “The Graduate,” and the guy in that movie says, “Plastic.”

Secretary MoONIZ. Plastics.

Senator KING. Famously plastics. I would say if it were today he
would say, “storage, energy storage.” [Laughter.]

That is going to be a huge issue, and I think one of the things
you can do and I think one of the troublesome issues here and this
is a national security issue, it seems to me. It is also a sort of a
private rights, personal rights interest to have energy generated at
your house.

But the challenge is what is the right number for the grid charge
for backup and capacity? It has to be sufficient so that other rate-
payers are not bearing the cost, but it also cannot be so high as
to unreasonably burden this nascent development which I think is
very important. It is going to happen anyway.
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So I think another area where you could be very helpful to us
is to have your smart people thinking about what would be the for-
mula for determining a reasonable backup charge or reasonable ca-
pacity, however you characterize it. Finally, to really help us start
thinking about, I think, we have got to get to the point of real time,
time of day, metering. There is great value to the grid if the solar
is on at four in the afternoon. There is not so much value if it is
ten in the morning. How to figure out those kinds of issues so that
the compensation to the homeowner is fair and reasonable and also
provides the proper incentives for that power being generated when
we most need it?

Secretary MONIZ. And again, that’s the whole issue of evaluation
which we need to look at desperately. And it’s going to become
more and more critical, including for what I would call, especially,
maybe, semi rural areas that have a grid and distribution system
and yet if, as people go perhaps off the grid, because storage be-
comes useful, obviously that then spreads the cost over a smaller
population. And it can be a real issue.

So I think we have a real challenge as we look through what is
an opportunity of the new technology possibilities and yet the tran-
sition from our current model is going to have some real strains in
the system.

So

Senator KING. Thank you.

Secretary MONIZ. You know.

Senator KING. Thank you, Mr. Secretary. Again, thank you for
your work on the Iran negotiations.

Secretary MoNIZ. Thank you.

Senator KING. Thank you, Madam Chair.

The CHAIRMAN. Thank you, Senator King.

Mr. Secretary, I understand in response to questions from both
Senator Gardner and Senator Barrasso where they probed a little
bit on the issue of oil export you said for purposes of this QER you
did not go into that, and I understand why. We are talking about
infrastructure.

But I also understand that this is one of those connects or nexus
where if you have policy decisions that are made with infrastruc-
ture today as it is in place you are probably not going to be pre-
pared for tomorrow. Recognizing that when we are talking about
the issue of oil exports and what that might do for increased pro-
duction, domestically, bringing on new sources of supply which will
tﬁen require additional infrastructure, that there is a connection
there.

I understand why you would defer on a question like this, but
I do think that as we are talking about energy infrastructure and
policies for the country going forward, we need to be looking at
some of the antiquated policies that we have in place whether it
is oil exports or otherwise and really visioning where we go with
this. So I am going to keep pushing you on that, as I think you will
have other members of this Committee do as well.

It goes back to a comment that I made in my opening statement
about the TransAlaska pipeline. We have a fabulous piece of infra-
structure, truly an engineering marvel. 800 miles of pipe bisecting
the state has been doing a pretty good job for 40 some odd years,
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but if we do not have sufficient through put as we are getting to
that point, you have that infrastructure that is no longer working
at its capacity.

At some point, we do not know exactly when, you lose that valu-
able piece of infrastructure, and then what do you do? Then you
really have stranded supply.

So while you may not have evaluated whether or not we need to
do more when it comes to offshore or how we get moving within
NPRA or the merits of going after our phenomenal reserves within
the ANWR, it does speak, again, to this nexus between our produc-
tion domestically and our infrastructure there.

I wanted to ask a little bit more about North American energy
integration because I think that this is key. When we are talking
about energy security, in my mind, it is not just the United States,
it is our partners to the North in Canada and to the South in Mex-
ico. And it is that North American energy security and integration.

You spoke a little bit in previous responses about what we are
doing to collect and share data. I think that that is critically impor-
tant. But our reality is that we are still looking at these permitting
delays for cross border pipelines, obviously Keystone XL is some-
thing that is out there and the newest. It is not just Keystone XL,
it is so much more that we have going between our borders to the
north and to the south.

Can you elaborate just a little bit more on how we really achieve,
what I think you and I would agree, is critical not only to the
United States but to our partners, Mexico and Canada as well?
How do we get there? Because right now we cannot even get mov-
ing with a simple swap between Canada or excuse me, between the
United States and Mexico for our heavy—for our light, for their
heavy.

Secretary MON1z. Right.

Well, I think the, first of all this may sound like a very, you
know, vanilla answer but I think one of the issues is we need to
start a much stronger dialogue with both countries than we have
had. In fact, I was kind of shocked frankly when I

The CHAIRMAN. When you say start, we have all assumed that
we have been having these dialogues.

Secretary MoN1z. Well, yes, so it’s not—maybe start was not
quite the right word, but I was trying to give the impression that
it’s been nowhere near as robust as it should be.

The CHAIRMAN. I would agree.

Secretary MoN1z. Frankly, I was shocked, as I was about to say,
when I went to Ottawa last year. It was apparently the first time
the Secretary of Energy had been to Canada in well over a decade
which was, kind of, surprising.

We have now agreed that among the three energy ministers of
the three countries that we will have at least an annual trilateral
energy meeting. For example, the data agreement we signed last
December. We also met together in, actually in Houston this past
week and had a panel together.

So part of it is we do have to have that discussion identifying
issues. I can assure you that then issues like the, with Mexico, the
swap were raised. And I will, you know, be part of that discussion
in the Administration to at least examine that question.
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Again, I don’t make that decision, but I think it’s a very impor-
tant decision.

We have just set up a joint task force that I will chair, I do chair,
on the American side with Mexico. And in fact, will be in Mexico
in May meeting with both the Energy and Environment Ministers.

So I think we are—and the QER has been part of that frankly.
It’s really been picking up the pace of this dialogue.

So I think we’re mapping out a whole bunch of questions now
that we need to address. And I want to make some progress in the
next year and a half on this.

I might add, by the way, the Mexican delegation, a subject that
we’ve talked about before in a different context, but they, for exam-
ple, also raised a desire to work closely together on something we
have not worked on together which is methane hydrates, another
issue.

So I think we’re getting an agenda mapped out, and now the
issue is to really go forward.

The CHAIRMAN. Well, I would certainly encourage the Adminis-
tration to be aggressive with this. We talk about it, and to hear you
say that we have not had a Secretary of Energy visit Canada in
a decade is really stunning.

Secretary MONIZ. It was, it was, yeah, it was crazy.

The CHAIRMAN. Yes, we can do better than this.

Thank you.

Secretary MoON1z. Right.

The CHAIRMAN. Senator Cantwell.

Senator CANTWELL. Thank you, Madam Chair.

Mr. Secretary, I had to step out for a moment, but I know that
several members have been talking about the grid in general. Of
this Quadrennial Energy Review the key recommendation for the
immediate focus is about infrastructure and the grid is a big part
of that. Is that right?

Secretary MoONI1Z. Oh, yes, absolutely, one of our four, kind of,
major core areas.

Senator CANTWELL. Right.

So part of my question is we have, in previous legislation, done
a lot of focus for states to help us in discussing where to go on grid
modernization and try to get various schematics in place and
microgrid systems and figuring out how to get those microgrids to
connect to the larger grid and obviously the issue of cyber security
becoming a larger issue. That is mentioned in the report as well.

Obviously DOE plays a major role in this. What are the sche-
matics that you think we should be looking at on the grid? What
kind of research and development should we be doing? I almost
wanted to ask you before about why transformers are so important,
maybe explain that a little bit?

Clearly there are some key approaches that we could take as a
Federal entity to push further on where the grid needs to go, and
you have done a good job on the report of combining the elements
of different types of energy sources. Obviously, I do not think it is
called out so specifically in the report.

But to me the biggest advent here is just the notion of distrib-
uted generation. The same kind of innovation that the internet
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brought us is bringing us distributed generation opportunities for
energy, which means then how will it become a platform?

So how would you approach this next phase of working on grid
modernization?

Secretary MoON1z. Well, on the R and D side that you mentioned.
I mean, you know, in broad strokes, I think the much more aggres-
sive iritroduction and utilization of IT with the grid is absolutely
critical.

Just again, as an anecdote last week when we were up at PICO
in Philadelphia to release the QER when we were in the control
room and we saw where the data are coming in from these syncho
phasor measurements which is a wonderful new technology. But
the fact is it had not been integrated into an operational system
yet. So we have a long way to go yet to fully realize the benefits
of IT in the system.

And that’s both for the transmission system, the high voltage
system and it’s true for the distribution system.

Then, secondly, of course, the more we introduce IT, the more we
have to address the cyber vulnerabilities. That goes hand in hand.
So that’s a second major area.

A third major area that you

Senator CANTWELL. But isn’t it more that with so many trans-
actions and e-commerce and everything living online that if we do
not }}?arden the electricity grid or make it redundant in various
ways?

Secretary MoNI1Z. Yeah.

Senator CANTWELL. That we are going to be susceptible.

Secretary MONIZ. Yeah, it feeds back, yeah. So we need the cyber
protection of the grid so that it in turn, is available to support all
the other commerce, electronic commerce, that we have.

A third area, you touched upon it, is actually, I would say, the
integrating the ideas of distributed generation and microgrids.
Again, as one example of a project that helped shape some of our
thinking in terms of the resiliency recommendations. We cost
shared with the State of New Jersey, a design of a so-called
microgrid, except it’s not so micro, like 50 to even more megawatts
of distributed generation in a microgrid to protect, to make resil-
ient, a critical transportation corridor.

We put in relatively small funds to do the design work, and then
they were successful in getting, essentially, a post Sandy, DOT
grant, hundreds of millions of dollars to implement it. So both the
architecture, DG and microgrids is important, but also this idea of
Federal, of our leveraging funds to then have big infrastructure
projects done is a good model that we use here.

So those are important.

On transformers the issue is really that these large transformers,
typically to step down from very high voltage to a lower voltage
tend to be probably more than they need to be. They tend to be
rather unique and very, if you have a problem, very hard to re-
place. They cost millions of dollars each. It may take six months
to replace it. And you’ve got a big problem.

And so, so that’s why we're thinking of working with utilities to
see if we can’t have a private/public partnership to have a more
uniform way of having backups for key transformers.
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Senator CANTWELL. Well, I think efficiency screams out in your
report as a big savings for all of us.

Secretary MONIZ. Yes.

Senator CANTWELL. And I hope that we will take your rec-
ommendations and go one step further. What is it the grid invest-
ment will get us juxtaposed to ignoring it?

Secretary MoON1z. Right.

Senator CANTWELL. And having cyber threats or ignoring it and
thinking about the climate impacts that we saw, devastating sub-
stations.

Secretary MONIZ. Yes.

Senator CANTWELL. And everything else. So we clearly are
spending billions of dollars in aftermath repairs, and we can be
smarter about that.

Secretary MONIZ. There’s a nice graph in there also that shows
that over the last decade of dramatically increasing, in terms of
outages, is the impact of extreme weather.

Senator CANTWELL. Yes.

Secretary MON1z. And it has just grown enormously.

Senator CANTWELL. Thank you.

Secretary MONIZ. Yeah.

The CHAIRMAN. Senator Hoeven.

Senator HOEVEN. Thank you, Madam Chairman.

I actually want to pick up on a question that you just posed.

Mr. Secretary, thanks for coming to North Dakota’s part of the
QER process. We appreciate it very much.

The QER recognizes the growth and importance of energy and
development in places like my state of North Dakota and elsewhere
as well as the need to update and expand our energy infrastructure
as part of building an energy plan for this country, but it also dis-
cusses the importance of partnering with our friends and allies,
Canada and Mexico.

How do you expect that we are going to build our relationship,
a better relationship on energy, with Canada if we do not approve
the Keystone XL pipeline?

Secretary MonN1z. Well, again, the QER nor I are going to com-
ment on a specific project, but we do note that first of all in terms
of pipelines, we already have more than 75 lines across the border.
And it

Senator HOEVEN. Is that making the argument for Keystone or
against it?

Secretary MONIz. It was a completely neutral statement of data.

[Laughter.]

I'm a very data driven person and those are some—I believe 74
is the exact number, in fact.

I'll just add in terms of, you know, working with Canada that we
have right now more than four gigawatts of applications for high
voltage transmission lines to bring hydro down. One of those,
Champlain-Hudson, in fact, just got its final permits.

My point is we have a big energy relationship with Canada. We
want to grow it more. That’s independent of any specific project.

Senator HOEVEN. Along those lines, I am working on bipartisan
legislation. It is the North American Energy Infrastructure Act,
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and it is designed to do what you just said, help build energy infra-
structure so that we can work with Canada and Mexico.

North America has an incredible opportunity here, all forms of
energy. So we are talking not just pipelines, but also transmission
lines, rail and road, all in the right mix to move energy——

Secretary MONIZ. I might add.

Senator HOEVEN. Efficiently and cost effectively and safely.

Secretary MONIZ. Yeah. I would just add to your list waterways
as well.

Senator HOEVEN. Waterways too. Is that something you would be
willing to help work on?

Secretary MONIZ. Absolutely, happy to chat as we always do.

Senator HOEVEN. Thank you.

Again, it is not just transmission and pipeline, but we have got
railroads out there that are working to build more rail. We need
capacity in all these areas. And not even just for energy.

Secretary MoN1z. Right.

Senator HOEVEN. That is one of the things the QER talks about
are those constraints.

So how can you help us advance this legislation? How can you
help us knock down some of these regulatory barriers so that we
can build this infrastructure?

This is private investment. We want to do it right. We want to
do it well, but we have got to get them through the regulatory con-
straints.

Secretary MONIZ. Yeah. I think, again, I'd be happy to work with
you, Senator Hoeven.

But partly also in the way, perhaps as maybe helping out as a
gateway to other agencies as well because clearly responsibilities
for the issues that you are addressing are spread across multiple
agencies. The Department of Energy has relatively little, you know,
we do the presidential determination for electricity lines but obvi-
ously not for other kinds of transport.

Senator HOEVEN. It would be great if maybe you could be per-
haps the link in an interagency effort so that we could streamline
the process. Maybe that is a good role for DOE?

Secretary MONIzZ. That’s something we could certainly discuss,
absolutely.

Senator HOEVEN. I would like to

Secretary MONIZ. In the same sense that we were the Executive
Secretary for this QER.

Senator HOEVEN. Right.

Secretary MoONIZ. Yeah.

Senator HOEVEN. I would like to switch to another item that I
am thinking I did not get to watch all the testimony, but perhaps
the Chairman brought up oil export. This is an important issue in
many respects, not only in terms of our economic growth and build-
ing our energy industry here at home, but also in helping drive
more supply, reduce the price at the pump.

Give me your position on oil export and how we should approach
lifting the oil export ban?

Secretary MoONIZ. My position is that that is a responsibility of
the Department of Commerce, but I'll make a few observations.
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The—which I did last week in Houston and—conference. And
this is not dispositive in any way about whether we should or
should not or how we should lift oil exports. It’s a bigger discus-
sion.

But I do think in that discussion is very important to have in the
context of, you know, of the ground truth today that we still import
seven billion barrels of oil per day. That’s not, again, say yes or no,
on the question that you posed. But we should remember that in
contrast to LNG where we are and soon will be more than self-suf-
ficient in natural gas, we remain large importers of crude and still
significant importers of net petroleum and petroleum products.

So that’s the reality.

So the issue in the end becomes the one that you did point out.
Would a lifting of exports result in a significant increase in produc-
tion or not?

I think that’s a question which is not often enough focused on in
terms of analysis. And certainly it’s probably the case and times
change, but today with what’s happening with oil prices, etcetera,
and it might be a hard case to make that one would see a huge
response in terms of production. But that’s the question to address.

Senator HOEVEN. What I would ask, Mr. Secretary is that you
work with us just as you worked with us on the LNG export issue
and we appreciate that. I think it has been very helpful and pro-
ductive working with your office. I think we have legislation now
that we have a real opportunity to pass, and your effort has been
significant and important in that effort. I would ask for that same
help and willingness to work together on the oil export ban.

Secretary MONIZ. Again, I'm happy to do that. Just again, with
the proviso understood that those are responsibilities not in the De-
partment of Energy. But nevertheless I'm happy to take part in a
dialogue and maybe make, help make, some of the linkages to
other parts of the Administration.

Senator HOEVEN. Thank you.

Secretary MONIZ. Yeah.

The CHAIRMAN. Thank you, Secretary Moniz.

And know that last week we had very interesting discussion here
with Mr. Sieminski talking about the impact of Iran sanctions and
that effectively by not removing the oil export ban we keep in place
or we impose domestic sanctions on U.S. oil but look forward to
continuing that conversation.

Secretary MoONIZ. I might add that you probably discussed but
that EIA has done a whole series of reports that will culminate in
June, analyses of relevance to the oil export discussion.

The CHAIRMAN. Yes. We are looking forward to those as well.

Let us go to Senator Franken.

Senator FRANKEN. Thank you, Madam Chair.

I would just put a word in for a caution on the level of export
of LNG. Minnesota produces no LNG, and we like to keep the cost
down so for generation of electricity, for manufacturing, for heat-
ing. So there are, I believe, the Energy Information Agency has
said that it would lead to cost rises in the United States if we do
export and especially if we export a significant amount.

Mr. Secretary, I would like to talk about renewable energy pro-
duction on Indian lands. Our tribes in Minnesota and elsewhere
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have tremendous renewable energy resources. In Minnesota, bio-
mass and wind and solar too, but if you have ever gone to Arizona
you would know that there is tremendous solar there. With distrib-
uted energy as a goal and microgrids as a goal, I would like to see
that energy team up with Indian energy to pilot programs there for
microgrids and for distributed energy because it would create jobs
in Indian country and it would also be a wonderful place for us to
pilot program, you know, cutting edge technology and to see where
that leads.

So I would just recommend to you thinking about Indian when
Senator King talked about storage as the word they use in “The
Graduate” now for plastics. It would not be because the whole point
of that line was to make fun of that guy. Storage is really, really
cool. [Laughter.]

And really cutting edge. So as a former satirist I can tell you—

Secretary MoON1z. Right.

Senator FRANKEN. Today, no. Storage would not be used instead
of plastics, and I take tremendous issue with the Senator from
Maine. [Laughter.]

Secretary MoNI1Z. Where have you gone Joe DiMaggio, right?

Senator FRANKEN. Very good. [Laughter.]

Now that is a reference to the soundtrack from “The Graduate”
and for those of us of a certain age.
hI e}?lso want to just ask a little bit about—so would you look into
that?

Secretary MoNI1z. I would love to collaborate on that.

Senator FRANKEN. Yes.

Secretary MoONIZ. And also by the Indian country and Alaskan
native villages, etcetera. I am going to ask for some help in fact.
We have a program on Indian energy, and I think it is very effec-
tive in terms of what it does with a very limited budget.

Senator FRANKEN. Yes.

Secretary MoONIz. In fact it’s authorized only with a cap on its
budget.

However, we do have a proposal in the budget that I would like
to bring to your attention, actually you and the Chair, which is we
requested, to be honest, I think it was not funded in the House
mark, $11 million for a loan guarantee program for Indians and en-
ergy, Alaska, native villages. The idea there is that while it’s $11
million of credit subsidy it probably could leverage like $100 mil-
lion of actual projects which is way above the budget that we have
for Indian energy.

So I’'d be happy to come and discuss that in more detail and work
through what we could do there.

Senator FRANKEN. Well—

Secretary MONIZ. And the idea would be like sub megawatt
projects.

Senator FRANKEN. As the Chair and I know that the funding lev-
els very often for Indian and Native peoples is incredibly low. I
really believe that combined heat and power is something that the
Chairman and I agree, you know, are enthusiastic about.

Secretary MONIZ. Yeah.

Senator FRANKEN. So that is biomass very often and so those
kind of distributed energy.
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I also, since I am running out of time, just want to touch on
methane and the importance of capturing it because the green-
house effect of methane is so much greater than that of CO».

Secretary MoN1z. Right.

Senator FRANKEN. That we need to really capture that.

Secretary MONIZ. Right.

And in our work, including in the QER, so we have two focus
areas for DOE. There’s other focus areas in terms of the production
side, but we look, particularly, at the T and D infrastructure and
on the natural gas transmission—distribution side. We have just a
tremendous amount of old, you know, cast iron pipe and bare steel.
It’s both a safety and a climate challenge.

We propose a program to, fundamentally, to support low income
households as accelerated replacement programs are absorbed into
rates. So that’s an example of what we want to do there for both
safety and environmental reasons.

And in addition we’re working on compressors which are the big-
gest loss point on the natural gas transmission system.

Senator FRANKEN. Thank you.

Thank you, Madam Chair.

The CHAIRMAN. Thank you, Senator Franken. I look forward to
working with you on some of these Office of Indian Energy issues.

Senator Cassidy.

Senator CASSIDY. Thank you.

Mr. Secretary, I am about to ask a bunch of questions I do not
know the answer to.

Secretary MON1Z. We don’t either. [Laughter.]

Senator CAsSSIDY. I hope you do, but if you say you do not, I ac-
cept that.

What has been in the news lately is the Uranium One sale to
Russia. It may not be Uranium One, but the Canadian company
that gave contributions to the Clinton Foundation, they had ura-
nium mining rights across the world including the Western United
States and subsequently have sold to a Russian concern.

There is a certain scandal involved. I am not here to discuss the
scandal. What I am interested in is, and I think it is ARMZ that
currently has these holdings, what percent of actively mined U.S.
uranium resources are controlled by the Russian concern? Do you
know that?

Secretary MONIZ. I do not. I wasn’t aware of any, to be honest,
but I don’t know the answer. But I can look into that. I don’t know
the issue, I'm sorry. Yeah.

Senator CASSIDY. Okay, then if you do not know the issue it may
not work for any of these because the second question would be I
understand, again, that the Russians now claim to control a signifi-
cant portion of world uranium deposits. In which case, can they
choose to increase price by limiting supply? Again, I ask this for
no lgther reason that I think there is national security issues at
stake.

Secretary MoONIZ. Again, I'll have to look at this. And I'm happy
to get back to you.

However, it’s a little bit surprising in a sense that I believe the
largest reserves are in Kazakhstan and the second largest, I be-
lieve, are Australia.
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Senator CAsSIDY. They own those too.

Uranium One had holdings. They combined with the South Afri-
can firm, and they purchased Australia and the Kazak reserves or
maybe the Russians already had the Kazak, but I think actually
the Uranium One then purchased.

This is in a New York Times article.

Secretary MonNi1z. I didn’t see it, so, I'm sorry.

Senator CASSIDY. But they now own reserves in the Western
United States which, I gather, are being exported to Canada, the
mined material even though it is not allowed for Uranium One, but
the trucking company is allowed to export. So it seemed, kind of,
like a loophole.

Well, I will submit these questions for the record since you do
not know the answers.

Secretary MoNi1z. Okay.

Senator CASSIDY. Again, it just seems of incredible importance to
our national security and to our energy security, so that is why I
ask.

Secretary MoNi1z. Okay, well I'll look into it, sir.

Senator CASSIDY. Thank you.

The CHAIRMAN. Thank you, Senator Cassidy.

We are just about to the noon hour.

I have a couple of quick questions for you and one follows on
your discussion with Senator Franken about what the Office of In-
dian Energy is doing. I think we have seen some good things. I will
look forward to discussing this loan guarantee with you a little bit
more.

I think we recognize that in places like Alaska and in going back
to the discussion about how we partner with Canada and some of
our infrastructure issues, we know that heat is the biggest energy
challenge in the North, not necessarily electricity. So recognizing
that the QER is looking to partner with Canada on energy delivery
to remote areas is just something that I want to work with you on.
I want to try to explore some of the different delivery systems that
you are talking about there, whether it is space heating, efficient
design housing technologies.

I was up in Igaluit in the Nunavut Territory with Secretary of
State on Friday. You realize how isolated these communities are,
even communities of significant size and significant resource, but
the challenges that they face, they also are exclusively powered by
diesel.

Secretary MONIZ. And expensive.

The CHAIRMAN. Extraordinarily, extraordinarily expensive.

So how we deal with this? We have got so much to learn from
one another. This is where, I think, we have certain advantages
coming at us as we take over the Chair of the Arctic Council is how
we can be partnering with our northern neighbors in under-
standing some of the best technologies that are out there.

I would encourage us to look at what we have been developing
in Alaska whether it is the Cold Climate Housing Research Center,
the innovative technologies that have been coming out of there
with regards to sustainable design, building community capacity.
We really do have some remarkable models, so this is something
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that I encourage us to really partner with you on. We have some
key opportunities.

The final issue that I want to bring up relating to Alaska is the
recommendations. There are two of them. One is the Remote Com-
munity Renewable Energy Partnership, and the other is this co-
ordination with Canada. Again, I am pleased with the direction
that we are looking there but want to know that we are working
together in this.

With regards to the Remote Community Renewable Energy Part-
nership, the QER states that the State Department with this part-
nership will construct a high penetration wind/diesel hybrid system
in a rural Arctic community.

Now it suggests that it is one project that they are looking to
help build out, but when you take into account what we have done
in the State of Alaska since 2008, we have invested more than
$247 million to 275 renewable energy projects across the state
through our state’s renewable energy grant fund, We funded $5.5
million to 20 emerging energy technology projects. We spent more
than $600 million on making homes more energy efficient. So it has
been a total of about $850 million that the state has invested with
its expertise and just all that it is doing.

I am hoping that when we are reading what is coming out of the
QER it is it is not just limited to a single project that you are look-
ing at with the Remote Community Renewable Energy Partner-
ship, but again, looking to how we can build off of what the state
has already done, is continuing to do, but really develop a stronger
partnership there.

Secretary MoONIzZ. Yeah and again, I would welcome that and I
think, as you know, we do have, I think it’s in Anchorage is where
they're located, a person from NREL and a person from NETL
there. And they might be good conduits for looking at how the state
programs and what we do could be synched up.

The CHAIRMAN. We will work together on that.

Secretary MONIZ. Because we do have those people based in Alas-
ka.

The CHAIRMAN. Yes. My last question for you is regarding the
spent nuclear fuel, and there is very little in the QER about nu-
clear energy and really nothing about the back end of the fuel
cycle.

We have been working on this. I truly appreciate how you have
interacted with, not only Senator Cantwell and myself, but Sen-
ators Alexander and Feinstein on this issue, but why is this not ad-
dressed in the QER?

Secretary MoNIz. Well, again, the QER was on infrastructure
and moving energy around as opposed to the—concerning nuclear
power. I think you’re correct. We could have put something in there
in terms of transportation of spent fuel, for example.

We do have in our budget request for FY’16, $6.9 million, I think,
specifically to address the transportation questions of spent fuel in-
cluding the kinds of rail casks you would need, etcetera. So that’s
in there. But otherwise we did not address that in the QER.

But again, I'm happy to keep talking about that including the
storage options and the transportation option, developing consent
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based processes and looking at the defense waste pathways that we
can now pursue. So I think it’s a full agenda.

The CHAIRMAN. It is.

Secretary MoNIZ. And I look forward to working on that.

The CHAIRMAN. It is a full agenda, and we are going to be having
a hearing on our nuclear waste legislation in the next month and
a half or so.

Secretary MoNIZz. Excellent.

hThe CHAIRMAN. So we will look forward to your comments on
that.

Secretary MoNI1zZ. Great.

The CHAIRMAN. Obviously you have presented a great deal
through this QER, and we appreciate that. But again, I think it is
going to be incumbent on you and your team at DOE and those of
us here at the Committee and on the House side as well, to really
figure out, okay, how do we move forward with this? How do we
keep up the level of engagement?

Secretary MONIZ. Right.

The CHAIRMAN. How do we make sure that this is more than just
talk? Because the need is so clearly there.

Secretary MONIZ. Yes.

The CHAIRMAN. That we are limiting ourselves. We are limiting
our economic opportunities. We are limiting our potential as a na-
tion when we do not focus on a longer term view of our energy in-
frastructure.

If we cannot move it around to where the people are, if we can-
not do it safely and in an environmentally responsible and a cost
effective way, the rest of the system just does not work. So work
with us to make sure that we have a real action plan moving for-
ward.

Secretary MoNIZ. Great.

The CHAIRMAN. And I look forward to that.

Secretary MoNIz. We are very eager. And in fact, we've also, it’s
not in the plan, but we can share this, come back and talk about
what our recommendations in the plan that, you know, which ones
could we pursue with, you know, current authorities in the Admin-
istration and which ones—and that’s relatively few verses all those
that will need action in this body.

The CHAIRMAN. Yea.

Secretary MONIZ. And so I have no interest in having a wonder-
ful monument on a library shelf as opposed to an implementation
plan.

And we will be turning now both to implementation issues of
QER One and starting to think now about a second round of QER
TW% because this clearly was only one slice of the overall picture,
yeah.

And also, if I may, just repeat something I said earlier on. I
think it follows on what you said that the decisions we take, I
think, will be very important for shaping the energy system for
decades. But the decisions we don’t take will be equally important.

The CHAIRMAN. True. [Laughter.]

Secretary MONIZ. Doing nothing is not neutral in this business.

The CHAIRMAN. I agree. And it ought not be an option either.

Secretary MONi1z. Right.
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The CHAIRMAN. So we look forward to working with you.

Senator Cantwell.

Senator CANTWELL. I know we are closing out here as we get to
the noon hour. I just, again, want to thank the Secretary for the
report and heading that up in coordination with other agencies. I
certainly appreciate the climate goals that are in the report as well.

More specifically, I want to work with you on, I think it was
something like, one million people currently work in energy trans-
mission but we think there will be an additional 1.5 million by
2030. That is the need.

Secretary MONIZ. In energy.

Senator CANTWELL. I have no doubt that we need to skill up a
lot of the American workforce if we are going to meet that demand
and that goal. It is as you said, IT meeting the grid. It is an excit-
ing opportunity, but I think at the base level there is a lot of work
to do whether that is through DOE or interagency work, or appren-
tice programs or many other things. I think skilling the workforce
}'s going to be a critical aspect of meeting the energy needs of the
uture.

Secretary MoN1zZ. We have formed, not so long ago, a jobs strat-
egy council at DOE under the very able leadership of someone
named Dave Foster. I'd be delighted to have him come up and meet
with you and your staff or others.

Senator CANTWELL. Thank you.

Secretary MONI1z. Because I think making some real progress in
a number of dimensions including the issue of veteran hiring into
the energy arena. But they’re involved also with community college
programs, all kinds of issues in terms of driving a jobs agenda for
energy.

Senator CANTWELL. Thank you.

Secretary MONIZ. You know.

Senator CANTWELL. Thank you, Mr. Secretary.

The CHAIRMAN. Thank you very much.

With that we stand adjourned.

[Whereupon, at 11:57 a.m. the hearing was adjourned.]
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Preface

5.«

In June 2013, through the President’s “Climate Action Plan” and in response to a 2011
recommendation by the President’s Council of Advisors on Science and Technology, President
Obama initiated a quadrennial cycle of energy reviews to provide a multi-year roadmap for
U.S. energy policy. In a Presidential Memorandum released on January 9, 2014 (see page iii
for full text), President Obama directed his Administration to conduct a Quadrennial Energy
Review (QER) and identified infrastructure as the focus of its first installment:!

This first-ever review will focus on infrastructure challenges,
hreats, risks, and opportunities for

g the Federal

the t

s energy and climate security, enabli

Government to translate policy goals into a set of

analytically based, clearly articulated, sequenced and
integrated actions, and proposed investments...”

The President also announced the formation of a White House Task Force—co-chaired by

the Director of the Office of Science and Technology Policy and the Special Assistant to the
President for Energy and Climate Change from the Domestic Policy Council and comprised of
22 Federal agencies with equities in energy—to develop the QER. The Task Force is directed
to deliver a report to the President that includes the following:

+« Provides an integrated view of, and recommendations for, Federal energy policy in
the context of economic, environmental, occupational, security, and health and safety

priorities, with attention in the first report given to the challenges facing the Nation’s
energy infrastructures.

»  Reviews the adequacy of existing executive and legislative actions and recommends
additional executive and legislative actions as appropriate.

+  Assesses and recommends priorities for research, development, and demonstration
programs to support key energy innovation goals.

+  Identifies analytical tools and data needed to support further policy development and
implementation.
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The President further directed the Department of Energy (DOE) to provide analytical support
for the QER and to help manage the interagency process through a secretariat at DOE. This is
consistent with DOE’s missions and statutory responsibilities. DOE has undertaken periodic
reviews and analyses of the energy sector (including in the “National Energy Strategy” of

1991 and the “Comprehensive Energy Strategy” of 1998) and contributed to the work of the
National Energy Policy Development Group led by the Vice President in 2001, but the last
national energy policy report was published nearly 14 years ago, and the U.S. energy system
has changed very significantly over that period. The Presidential Memorandum on the

QER recognizes that such a review is overdue and the high value of the White House as the
convener of such an effort. It also reinforces the equities that multiple agencies have in Federal
energy policy.

As directed by the President, the QER is envisioned as a focused, actionable document
designed to provide policymakers, industry, investors, and other stakeholders with unbiased
data and analysis on energy challenges, needs, requirements, and barriers that will inform a
range of policy options, including legislation. Each installment of the QER will analyze and
make recommendations for a key component of the energy value chain.

January 9, 2014
e 50 o
ccessed January
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Presidential
Memorandum

The White House
January 09,2014

Presidential Memorandum -- Establishing a Quadrennial Energy Review
MEMORANDUM FOR THE HEADS OF EXECUTIVE DEPARTMENTS AND AGENCIES

Affordable, clean, and secure energy and energy services are essential for improving U.S. economic
productivity, enhancing our quality of life, protecting our environment, and ensuring our Nation's
security. Achieving these goals requires a comprehensive and integrated energy strategy resulting
from interagency dialogue and active engagement of external stakeholders. To help the Federal
Government better meet this responsibility,  am directing the undertaking of a Quadrennial
Energy Review.

The initial focus for the Quadrennial Energy Review will be our Nation’s infrastructure for
transporting, transmitting, and delivering energy, Qur current infrastructure is increasingly
challenged by transformations in energy supply, markets, and patterns of end use; issues of aging
and capacity; impacts of climate change; and cyber and physical threats. Any vulnerability in
this infrastructure may be exacerbated by the increasing interdependencies of energy systems
with water, telecommunications, transportation, and emergency response systems. The first
Quadrennial Energy Review Report will serve as a roadmap to help address these challenges.

The Department of Energy has a broad role in energy policy development and the largest role in
implementing the Federal Government’s energy research and development portfolio. Many other
executive departments and agencies also play key roles in developing and implementing policies
governing energy resources and consumption, as well as associated environmental impacts. In
addition, non-Federal actors are crucial contributors to energy policies. Because most energy and
related infrastructure is owned by private entities, investment by and engagement of the private
sector is necessary to develop and implement effective policies. State and local policies; the views
of nongovernmental, environmental, faith-based, labor, and other social organizations; and
contributions from the academic and non-profit sectors are also critical to the development and
implementation of effective energy policies.

An interagency Quadrennial Energy Review Task Force, which includes members from all
relevant executive departments and agencies (agencies), will develop an integrated review of
energy policy that integrates all of these perspectives. It will build on the foundation provided in
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my Administrations Blueprint for a Secure Energy Future of March 30, 2011, and Climate Action
Plan released on June 25, 2013. The Task Force will offer recommendations on what additional
actions it believes would be appropriate. These may include recommendations on additional
executive or legislative actions to address the energy challenges and opportunities facing the
Nation.

Therefore, by the authority vested in me as President by the Constitution and the laws of the
United States of America, I hereby direct the following:

Section 1. Establishing the Quadrennial Energy Review Task Force.
() There is established the Quadrennial Energy Review Task Force (Task Force), to be co-chaired
by the Director of the Office of Science and Technology Policy and the Director of the Domestic

Policy Council, which shall include the heads of each of the following, or their designated
representatives:

(1) the Department of State;

(ii) the Department of the Treasury:

(iif) the Department of Defense;

(iv} the Department of the Interior;

(v) the Department of Agriculture;

(vi) the Department of Commerce;

{vii) the Department of Labor;

(viii) the Department of Health and Human Services;
(ix) the Department of Housing and Urban Development;
(x) the Department of Transportation;

(xi) the Department of Energy:

(xii) the Department of Veterans Affairs;

(xiii) the Department of Homeland Security;

(xiv) the Office of Management and Budget;

(xv) the National Economic Council;

{xvi) the National Security Staff;

(xvii) the Council on Environmental Quality;

(xviti) the Council of Economic Advisers;

(xix} the Environmental Protection Agency;
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(xx) the Small Business Administration;

(xxi) the Army Corps of Engineers;

(xxii) the National Science Foundation; and

{xxiii) such agencies and offices as the President may designate.

(b) The Co-Chairs may invite independent regulatory agencies with energy-related
responsibilities, including the Federal Energy Regulatory Commission and the Nuclear Regulatory
Commission, to participate in the Task Force, as determined to be appropriate by those agencies.

(c) The Co-Chairs shall regularly convene and preside at meetings of the Task Force and shall
determine its agenda. Under the direction of the Co-Chairs, the Task Force shall:

(i) gather ideas and advice from State and local governments, tribes, large and small
businesses, universities, national laboratories, nongovernmental and labor organizations,
consumers, and other stakeholders and interested parties; and

(i1) coordinate the efforts of agencies and offices related to the development of the
Quadrennial Energy Review Report, as described in sections I and 2 of this memorandum.

(d) The Secretary of Energy shall provide support to the Task Force, including support for
coordination activities related to the preparation of the Quadrennial Energy Review Report, policy
analysis and modeling, and stakeholder engagement.

(e) The Task Force shall submit a Quadrennial Energy Review Report to the President every
4 years beginning with a report delivered by January 31, 2015. Intermediate reports and other
material may be prepared by the Task Force as required by the President.

Sec. 2. The Quadrennial Energy Review Report.

The Task Force shall establish integrated guidance to strengthen U.S. energy policy. Building

on the Blueprint for a Secure Energy Future and the Climate Action Plan, and taking into
consideration applicable laws and regulations, the Task Force shall prepare a Quadrennial Energy
Review Report that:

(a) provides an integrated view of, and recommendations for, Federal energy policy in the context
of economic, environmental, occupational, security, and health and safety priorities, with attentiorn
in the first report given to the challenges facing the Nation’s energy infrastructures;

(b) reviews the adequacy, with respect to energy policy, of existing executive and legislative
actions, and recommends additional executive and legislative actions as appropriate;

(c) assesses and recommends priorities for research, development, and demonstration programs to
support key energy-innovation goals; and

(d) identifies analytical tools and data needed to support further policy development and
implementation.
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Sec, 3. Ountreach.

In order to gather information and recommendations and to provide for a transparent process in
developing the Quadrennial Energy Review Report, the Task Force shall engage with State and local
governments, tribes, large and small businesses, universities, national laboratories, nongovernmental
and labor organizations, and other stakeholders and interested parties, The Task Force shall develop
an integrated outreach strategy that relies on both traditional meetings and the use of information
technology.

Sec. 4. General Provisions,

() This memorandum shall be implemented consistent with applicable law and subject to the
availability of appropriations.

{b) Nothing in this memorandum shall be construed to impair or otherwise affect:
(i) the authority granted by law to any agency, or the head thereof; or

(ii) the functions of the Director of the Office of Management and Budget relating to budgetary,
administrative, or legislative proposals.

(c) Nothing in this memorandum shall be eonstrued to require the disclosure of confidential business
information or trade secrets, classified information, law enforcement sensitive information, or other
information that must be protected in the interest of national security or public safety.

(d) This memorandum is not intended to, and does not, create any right or benefit, substantive or
procedural, enforceable at law or in equity by any party against the United States, its departments,
agencies, or entities, its officers, employees, or agents, or any other person.

(e) The Director of the Office of Science and Technology Policy is authorized and directed to publish
this memorandum in the Federal Register.

BARACK OBAMA
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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 POLICYMAKERS

‘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 galion 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 energy efficiency, U.S. 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: petroleumn 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 gencration from solar energy grew more than 20-fold.

The focus of U.S. energy policy discussions has shifted from worries about rising oil imports and
high gasoline prices to debates about how much and what kinds of U.S. 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 U.S. 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 2015. wwwi.eia.gov/totalenergy/data/monthly/pdf/mer.pdf. The population data are from: Census Bureau.
“Population Estimates.” www.census.gov/popest/. Accessed April 5, 2015.
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Summary: The First Instafiment of the Quadrennial Energy 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 QER 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:

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

»  Modernizing the Electric Grid {Chapter III}

« Modernizing U.S. Energy Security Infrastructures in a Changing Global Marketplace (Chapter IV)

» Improving Shared Transport Infrastructures (Chapter V)

« Integrating North American Energy Markets {Chapter VI)

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

«  Enhancing Employment and Workforce Training {Chapter VIII)

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

The main reports 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 in the Summary for Policymakers.

Introduction to TS&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 each other and with users

is increasingly complex and interdependent, It includes approxirmately 2.6 million miles of interstate and
intrastate pipelines; more than 640,000 miles of high-voltage 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
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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 requires 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.

Challenges of TS&D infrastructure Management and Policy

Much of the TS&D infrastructure is owned and operated by the private sector, and a significant portjon 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 muiti-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
understoed to warrant intervention through government policy when the proposed remedy is expected to
have sufficient net benefits to overcome predictable ancillary and unintended consequences.
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Summary: The First Installment of the Quadrennial £nergy Review

s-4

Table SPM-1. Components of TS&D infrastructure Considered in this Install of the QER

Fuel/Energy Carrier TS&D infrastructure Element/System

Transmission lines and substations

. Distribution lines and distributed generation
Electricity

Electricity storage

Other electric grid-related infrastructure

Naturat 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 oif pipefines
Crude oil and products import and export terminals
Crude 0il/ Rail, truck, barge transport

Petroleum Products Off refineries

Strategic Petroleum Reserve & Regional Petroleum Product Reseives

CO, pipefines {including for enhanced oit recovery)

Biofuels Transport of feedstock and derived products, biorefineries

Source: 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 Nations 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 US. 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. All
of these trends have significant implications for the Nation's TS&D infrastructure. So does another trend that
has been building for decades, which is lack of timely investment in refurbishing, replacing, and modernizing
components of that infrastructure that are simply old or obsolete. These trends are elaborated briefly in the
subsections that follow.
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\ cture and Changlng Reguirements

More than a decade ago, a Department of Energy (DOE) report pronounced the U.S. 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 investment 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 Electric 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 billion.

Modernization of the grid has been made all the more urgent by the increasing and now 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 oil and gas production. The Nations 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 II 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, American Gas Assoctation. “Managing the Reduction of the Nation’s Cast Iron Inventory” 2013. vanw,aga. arg/
managing-reductio 50%99s-cast ¢ o1y, Accessed January 16, 2015. According to Pipeline and Hazardous
Materials Safety Admlmstrahon data, cast iron pipes represent approximately 30 percent of the total leak-prone pipe in the United

States. Therefore, assuming other pipe replacement has similar costs, the total cost for replacement of all leak-prone pipe is roughly
$270 billion.
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Source: Chapter 1, Figure 1-7.

The Nation’s Strategic Petroleum Reserve (SPR) also requires attention. The design of the SPR and the
infrastructure for utilizing it were determined in 1975, when domestic oil production was in decline, oil price

and allocation controls separated the US. 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 SPR requires updating in light of
changed circumstances, including significant maintenance and upgrades to enhance its distribution capability.

Energy TS&D 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 lmit 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
infrastructure, including methane emisstons 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
Intergovernmentat Panel on Climate Change, the National Academy of Sciences {jointly with I the Royal Society
of London), and the Third National Climate Assessment of the Global Change Research Program are that
GHGs emitted by civilization’s energy system are the dominant cause of changes in climate being observed
across the globe; that the changes are not just in average conditions, but in extremes, are already causing harm
to life, hcahh property, economies, and ecosyster processes; and that deep reductions in GHG emissions will
be required if an unmanaueabip degree of global climate change is to be avoided.
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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 fuel
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 U.S. 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 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 U.S. emissions under
these latest targets are shown in Figure SPM-2. While the Administrations 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 longer term.
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Summary: The First Installment of the Quadrennial Energy Review

Figure SPM-2. Historic and Projected U.S. GHG Emissions under Obama Administration Targets
Million MtCOe
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Source: 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.
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Figure SPM-3. Billion-Dollar Disaster Event Types by Year
Number of Events
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Source: Chapter 2, Figure 2-2.

Goals for TS&D Infrastructure Policy

This first installment of the QER analyzes how to leverage authorities, expertise, and resources to help
modernize and transform the extensive, interlocking, capital-intensive networks constituting the national
energy TS&D 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;

«  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.
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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 <\Imoﬁ 0.75 percent of U.S. civilian jobs; modernization will increase those numbers,

Increasing the Resilience, Reliability, Saf
TH&D m%mﬁwm\ﬁm

Ensuring the resilience, reliability, safety, and security of TS&D infrastructure is a national priori
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 bigh performance of existing systems; to
continue to accommodate signiﬁmm growth in demestic 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
divectly affected.

Figure SPM-4. Guif Coast Electricity Substation Facilities’ Expasure to Storm Surge under Different Sea-Leve! Rise Scenarios

& Guif of Mexico
8 o i &% ‘
" oo % .
© M& Area Expased to Storm Surge Electrical Substations Exposed to Substation
o ‘ N

from Categmv 1 Hurricanes: Storm Surge from Category 1 Hurricanes: Capacity Max kv
; —

Saurce: Chapter 2, Figure 2-4.

re | Aprit 2015

i Distribu

510 QER Repty



88

Key Findings

Mitigating energy disruptions is fundamental to infrastructure resilience. Mitigating energy distuptions
is particularly important because other critical infrastructures rely on energy services to operate, and these
interdependencies are growing. Should disruptions occur, 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 phenemena. 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 Guif Coast regions, increases risks and
damages to coastal infrastructure caused by storm surge.

Threats and vulnerabilities vary substantially by region. In many cases, a particular natural threat or
infrastructure vulnerability will be region-specific (e.g., Gulf Coast hurricanes threatening refineries), limiting
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 systerns than electric systems. Recovery from pipeline disruptions is particularly difficult
because of the need to locate 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