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Mr. {Stearns.} Good morning, everybody, and welcome to
the Subcommittee on Oversight and Investigation for this
hearing this morning, the United States Government®s response
to the nuclear power plant incident in Japan. 1 will open
with my 5-minute opening, and the ranking member is on her
way and she should be here shortly.

Today, the Subcommittee on Oversight and Investigations
will examine the United States government®s response to the
ongoing iIncident at the Fukushima Dairichi nuclear power plant
in Japan. We will look in particular at the Nuclear
Regulatory Commission®s response to the events iIn Japan and
the safety and preparedness of U.S. commercial nuclear power
plants.

Congress, in large part led by this committee, the
Energy and Commerce Committee and the Oversight Subcommittee,
should conduct vigorous oversight of nuclear power plant
safety and security. And we should confront any lessons from
the incident in Japan and assess carefully whether they apply
to the United States. Today represents the beginning of that
work for this committee.

As we begin the hearing today, the death toll from the
tsunami has mounted to more than 12,000 people, with some

15,000 people still missing. We are reminded of the heart-
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wrenching devastation Japan suffered from the March 11th
earthquake and tsunami. Our thoughts and prayers must
continue to be with the Japanese people, who have faced great
turmoil with courage and with grace.

As of today, the situation at the Fukushima nuclear
power plant remains of concern, especially for people that
are still living In the area. While reactors crippled from
the long-term power outage at the site appear to have been
stabilized, cooling has not yet been completely restored and
emergency crews continue to work around the clock. The
United States government and industry are contributing
technical expertise to assist the Japanese, and we are
hopeful this will more rapidly end this crisis.

But let us not lose sight of these facts. Radiological
releases from the facility have been much less than feared.
The Department of Energy"s own Aerial Measuring Systems and
the NNSA"s Consequence Management Response Teams, after
conducting hundreds of hours of surveillance and collecting
thousands of measurements, reported this past Monday that
radiological material has not deposited in significant
quantities since March 19th. All measurements, except for in
the immediate vicinity of the plant, are well below 30
millirem per hour, a low level, and have been declining.

That 1s good news.
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Nevertheless, in the wake of the incident in Japan, we
in the United States should ask some very critical questions
about the safety and preparedness of our Nation®s 104
commercial nuclear reactors. The testimony today will better
inform our oversight of the government and industry response
to lessons that are learned from Japan.

As we examine the incident, we should not confuse what
IS happening in Japan with our own preparedness and assume
they are one and the same. We should not make unsupported
assumptions about risks or response measures or get ahead of
the facts.

There should be no question about the experience and
responsiveness of America®s nuclear power system. Each
operating reactor in the United States undergoes 2,000 hours
of baseline inspections, with additional iInspections bringing
the average up to 6,000 hours of inspections per plant every
year. The industry has more than 3,500 years of total
operational experience, which has resulted in the highest
levels of safety for a large fleet of operators in the global
industry and a robust safety standard and review process.
This process involves both the United States government and
an industry operations standard-setting body, which is often
cited as the gold standard for industry self-regulation.

Today we will hear testimony from two panels of
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witnesses. On the first panel, we will hear from the Nuclear
Regulatory Commission. This independent agency has played a
central role in the United States government®s response to
the Japanese incident, and will be an essential guide to
identifying lessons from the Japan incident that may be
applied to United States safeguards and ultimately our
preparedness.

We will be able to receive an update from the NRC and
explore some of its actions regarding the Japan response.
More broadly, 1 look forward to learning the NRC"s
perspective on the current safety of U.S. commercial nuclear
plants, and the particular safeguards In place to address
station blackouts, to respond to events that go beyond the
design basis of the reactors, and to respond to new risks.

Our second panel will provide perspective from the
Nuclear Energy Institute, the American Nuclear Society and
the Union of Concerned Scientists. This testimony will
assist the subcommittee to place whatever we see in Japan iIn
perspective of actual industry operations and practices, and
the reality of how safety and preparedness is assured here in
the United States.

So let me welcome all the witnesses from the two panels.

[The prepared statement of Mr. Stearns follows:]
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Mr. {Stearns.} At this point I will yield to the
ranking member of the full committee, the gentleman from
California, Mr. Waxman.

Mr. {Waxman.} Mr. Chairman, we would like to have your
side take a second 5 minutes while we are waiting for Ms.
DeGette, and then we will take our two 5s.

Mr. {Stearns.} That is very good. | recognize Mr.
Murphy for 2 minutes.

Mr. {Murphy.} Thank you, Mr. Chairman, and first I join
you in praying for the safety and for the future of the
people of Japan.

In this hearing, there are two questions Congress needs
to be asking on behalf of the public. One, can what happened
to the reactors in Japan happen here, and two, how confident
can the public be iIn the safety of nuclear energy, which
provides at least 20 percent of electricity in the United
States.

Learning comes from experience, and a lot of that
learning comes from troubling and difficult experiences, and
I certainly want us to review aspects of nuclear design,
location and emergency services but they should be based on
science and careful review, not Congress drawing conclusions

without science or legislating science.



151 I have had the opportunity to discuss with leaders in
152  nuclear energy, including executives from Westinghouse back
153 in my district, about the events at the Fukushima plant and
154 about U.S. nuclear plant safety. We must use the problems
155 incurred from the natural disaster as opportunities to learn
156 that the American nuclear Industry can and must become

157 stronger and smarter. The global fleet of commercial

158 operations of nuclear power plants will continue to supply
159 the world with safe and clean energy. Building on this

160 record of safe operations, our engineers in southwestern

161 Pennsylvania at Westinghouse, Curtiss-Wright and many other
162 facilities across America, these companies are bringing to
163 market the latest generation, for example, of safe nuclear
164 energy plants like the AP1000 that have different design of
165 passive safety features, which will continue to make nuclear
166 an attractive and better option as countries seek to

167 establish or expand their nuclear energy portfolio.

168 This hearing should be an opportunity to listen and

169 learn and adapt and do what we need to do to assure safety of
170  nuclear power. | continue to believe that the future is

171  bring for nuclear energy and it will continue providing

172  reliable emissions-free electricity but this is a time that
173 we must be asking the difficult questions and asking for the

174 straight and honest answers from this panel, and I look
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175 forward to this information in this hearing, and Mr.
176 Chairman, with that, 1 yield back.

177 [The prepared statement of Mr. Murphy follows:]
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179 Mr. {Stearns.} The next gentleman is recognized, Dr.
180 Burgess, recognized for 1 minute.

181 Dr. {Burgess.} Thank you, Mr. Chairman.

182 This hearing is as timely as it gets. The seriousness
183 of the iIncident in Japan, which must not be minimized but
184 watching our neighbors deal with the containment of nuclear
185 radiation from the reactors that were devastated by the

186 earthquake and tsunami. We really have to be cognizant of
187 our own safety record and our own assets. |If changes need to
188 be made to our nuclear safety plans and regulations, then so
189 be 1t, but unfortunately, sometimes In the past we have had a
190 history of moving a little too quickly and letting our

191 regulations get ahead of the facts but in no way should we
192 minimize the seriousness of this incident.

193 I am looking forward to the testimony of our witnesses.
194 1 would like to hear more about what has been going on with
195 the computer modeling of what has occurred and what we might
196 quite expect, and quite honestly, letting our constituents,
197 letting the American people know what they should expect in
198 the weeks and months ahead. It is a serious problem. It is
199 going to be with us for some time. We need to have our best
200 and brightest minds focused on the issue.

201 Thank you, and I will yield back.
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202 [The prepared statement of Dr. Burgess follows:]



204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

13

Mr. {Stearns.} 1 thank the gentleman and recognize the
gentlelady from Tennessee, Ms. Blackburn.

Mrs. {Blackburn.} Thank you, Mr. Chairman, and to our
witnesses, thank you for being here.

I think you are hearing a common theme. We are going to
look at the lessons learned from Japan and then distill how
that applies to us. In Tennessee, we have the TVA, the
Tennessee Valley Authority, and as you all are aware, 40
percent of our power is not generated by nuclear power
generators. So we are iInterested in how those lessons will
apply to this, the safety measures that are there for the
people of TVA.

We are also looking at the modular reactor project, and
as you know, TVA i1s putting some energy into this. So as we
look at Japan, let us look at our design differences and talk
about those and what lessons we have learned from those.
Also, I want to look at the redundant safety systems and what
the application and what we know from Japan and what the
application of that is to our U.S. marketplace and to our
power-generating capacity.

I think that also we are going to want to look at the
safety systems, the preparedness, the response components

that took place i1n Japan and what the expectation would be
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227  for here.
228 And with that, Mr. Chairman, | yield back.

229 [The prepared statement of Mrs. Blackburn follows:]
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Mr. {Stearns.} 1 thank the gentlelady, and recognize
the ranking member, the gentlelady from Colorado.

Ms. {DeCGette.} Thank you very much, Mr. Chairman.
Nothing like in the nick of time. Thank you for your comity.

Immediately following the earthquake and the tsunami
that set off a nuclear crisis In Japan, Representatives
Waxman, Rush and Markey as well as myself asked this
committee to hold hearings into the safety and preparedness
of nuclear reactors in the United States. So I am pleased
that we have the opportunity to explore these issues today.

On March 16, the committee heard testimony from the
Chairman of the Nuclear Regulatory Commission about how grave
the situation in Japan was. Unfortunately, here we are 3
weeks later and the status of the Fukushima reactors and
spent fuel pools i1s still extremely serious. There continue
to be significant releases of radioactive contaminants into
the environment, including, In recent days, highly
radioactive water finding its way into the Pacific Ocean.
And every day we hear more and more reports of radiation in
tap water, milk and the food supply.

It has become abundantly clear that it will be quite
some time before we know the full scope of the catastrophe.

So this causes us in the United States here to turn our
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254 attention to the dangers that our Nation faces should such a
255 severe disaster strike in the area of one of our 104 nuclear
256 reactors. As part of that effort, the NRC has prepared a
257 report which uses modeling and simulations to analyze

258 potential consequences of severe reactor accidents that, as
259 of now, are considered highly unlikely to occur,

260 unfortunately, just like the one in Japan was.

261 While 1 commend the NRC for taking the initiative to
262 conduct this important analysis, the draft report raises

263 grave questions about our Nation"s preparedness to address
264 reactor accidents.

265 One of the two plants the NRC analyzes i1s the Peach

266 Bottom GE Mark 1 boiling-water reactor near Lancaster,

267 Pennsylvania, co-owned by Exelon and PSEG. The Peach Bottom
268 reactor has the same design as the Fukushima Daiichi reactors
269 1n Japan. In fact, in the United States, 35 boiling-water
270 reactors are operating, and 23 of these reactors were

271 constructed with the same Mark I containment system as

272 Fukushima. So this is a common reactor design in the United
273 States.

274 For the Peach Bottom boiling-water reactor, NRC modeled
275 two key scenarios involving the loss of power at the plant.
276 Both of these scenarios reflect the effects of an extreme

277 external event, such as an earthquake, flood, or fire. For
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each of the two scenarios, NRC looked at what would happen if
the plant had the latest equipment and procedures introduced
since the September 11th attacks. They also looked at what
would happen 1f the plant didn"t have the new equipment and
procedures. Under the more severe loss-of-power scenario,
the site loses all power, even the backup batteries. In
their severe loss-of-power scenario, the Peach Bottom reactor
came dangerously close to core damage. With all its power
lost, the operator was able to prevent core damage for 2
days; but after only 2 days, the modeling showed that the
Peach Bottom reactor came within one hour of core damage.

So 1In other words, when a major earthquake, flood or
fire was assumed to knock out all of the power of a nuclear
reactor--that is the same design as Fukushima and it stands
less than 40 miles from the city of Baltimore, well within
the contamination zone the United States called for In Japan-
-that plant came less than an hour away from partial nuclear
meltdown. This is a frightening scenario for the American
people for sure.

And whille these draft findings are already very
troubling, they don"t even take into account the issue of the
spent fuel pools, which have been a major source of radiation
and radioactive contamination in Japan. So as alarming as

this report®s findings are, i1t is sadly clear that we still
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have much to evaluate before we can know the true threats to
our Nation from a disaster like what we have seen iIn Japan.

Mr. Chairman, the American people have questions, and we
in Congress have questions. But the first question 1 have to
ask 1s, why do we keep finding ourselves here? It seems that
we say over and over, don"t worry, it is safe, and oh but

that would never happen. But here we are again having these

conversations.
So Mr. Chairman, | am happy that we are having this
hearing. 1 want to commend you for having this hearing, but

I have got to say that rather than just asking questions that
always go without an answer, we have got to start working
with our regulators to make sure that we have an answer
because what happened in Japan cannot happen anyplace else,
and 1t is our job to help make sure that that is the case. |1
yield back.

[The prepared statement of Ms. DeGette follows:]
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320 Mr. {Stearns.} The gentlelady yields back and we

321 recognize the ranking member of the full committee, Mr.

322 Waxman from California, for 5 minutes.

323 Mr. {Waxman.} Thank you, Mr. Chairman.

324 I want to follow up on the issues Ms. DeGette discussed
325 in her opening statement about the modeling and simulation
326 work NRC has done on the Peach Bottom boiling-water reactor
327 under the NRC"s State-of-the-Art Reactor Consequences

328 Analysis. According to the NRC staff, a draft NRC report
329 reveals that the Peach Bottom plant came within one hour of
330 core damage In a severe loss-of-power scenario. That result
331 raises questions about whether our reactors may be as

332 wvulnerable as those in Fukushima.

333 When a simulation purporting to determine the realistic
334 consequences of a severe accident nearly results In a partial
335 meltdown, Congress should be asking tough questions.

336 The NRC"s simulations do not consider the impact of a
337 disaster event on spent fuel pools. We know from the Japan
338 incident that uncovered spent fuel was a major source of

339 radiation and radioactive contamination. At crucial points
340 1n the Japanese response effort, radiation from uncovered
341 spent fuel rods has been a significant obstacle. We need

342 additional analysis to account for these potential risks.
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The NRC terminated its models 2 days after the simulated
loss of power. According to NRC staff, the assumption was
that response efforts would only get more numerous and more
effective after 2 days.

There i1s a lot we still don’t know about what went wrong
at the Fukushima plant. But we can safely conclude 2 days is
not enough time to know whether a reactor will melt down and
release radioactive contamination into the environment after
a major disaster. Stopping the analysis after just 2 days
means that NRC may be overlooking important consequences.

There are also questions the committee should explore
about whether the new equipment and procedures ordered after
the September 11 attacks are actually in place and would be
effective. The new equipment and procedures made an
important difference in the NRC"s modeling. With the new
equipment and procedures, a meltdown is narrowly avoided iIn a
complete loss-of-power scenario. Without the new equipment
and procedures, a simulated meltdown results, even when the
backup battery power is still operational.

The starting point for the NRC models is a major
earthquake, flood or fire that leads to a loss of power at
the reactor. |In the briefing NRC provided our staff, the
agency indicated that it assumes that critical backup

equipment would survive the earthquake or flood or fire and
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367 be fully operational. That is a big assumption.

368 Internal NRC e-mails described in a memo the Union of
369 Concerned Scientists is releasing today also indicate that
370 there were disagreements among NRC analysts as to whether the
371 new equipment and procedures, known as B.5.b. measures, that
372 allowed Peach Bottom to narrowly avoid a meltdown would

373 actually work. According to the UCS memo, one NRC staff e-
374 mail summarized concerns of NRC senior reactor analysts who
375 work in NRC"s regional offices as follows: ~"One concern has
376 been that SOARCA credits certain B.5.b. mitigating strategies
377 that have really not been reviewed to ensure that they will
378 work to mitigate severe accidents. Generally, we have not
379 even seen licensees credit these strategies in their own

380 probabilistic risk assessments but for some reason the NRC
381 decided we should during SOARCA."*

382 This e-mail specifically raises concerns about the

383 reactor core isolation cooling system. This Is the exact

384 system that NRC staff told us allowed Peach Bottom to avert
385 core damage in the simulated full loss-of-power scenario.

386 These emails and the results of the NRC"s draft report raise
387 questions about the safety and preparedness of nuclear

388 reactors in the United States. The review initiated by NRC
389 1s an Important first step. NRC should absolutely conduct a

390 thorough review of safety at U.S. plants and what changes
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391 should be made in light of the events iIn Japan. But this

392 committee has an independent obligation to conduct oversight.
393 We need to gather the facts so that we can determine whether
394 the laws and regulations governing these reactors are

395 adequate and effective.

396 Americans are asking whether U.S. nuclear plants are

397 safe. That iIs a reasonable question that deserves a

398 thoughtful answer. 1 look forward to working with my

399 colleagues to conduct the bipartisan oversight necessary to
400 answer that question.

401 [The prepared statement of Mr. Waxman follows:]
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403 Mr. {Waxman.} Mr. Chairman, I would like to ask

404 unanimous consent to enter into the record the Union of

405 Concerned Scientists memo and a supplemental memo prepared by
406 the Democratic staff.

407 Mr. {Stearns.} By unanimous consent, so ordered.

408 [The information follows:]
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410 Mr. {Stearns.} And 1 thank--
411 Mr. {Terry.} Mr. Chairman, do we have a copy of that?
412 Mr. {Stearns.} 1 think, as 1 understand 1t from our

413 staff, we received a copy of it a couple minutes ago. But 1

414 ask the member, would he like to see it himself?

415 Mr. {Terry.} No, I have it now.

416 Mr. {Stearns.} Okay. Without objection, so ordered
417  then.

418 We have 1 minute left over on this side of the aisle,

419 and I will recognize Mr. Murphy, and Mr. Murphy, 1f you have
420 any extra, you can give i1t to Mr. Bilbray.

421 Mr. {Murphy.} 1 just want to take a few seconds to

422 reiterate the importance of science here. | know by my

423 friend from Colorado, who for some reason always likes to
424  talk about Pennsylvania when it comes to Clairton Coke Works
425 or fracking and now it is a nuclear power plant. Lancaster,
426 Pennsylvania, is 368 feet above sea level. That is quite a
427 few meters higher than Japan, and it was the tsunami that
428 wiped out that plant. We are all interested In design issues
429 but I want to make sure we are focusing on the facts in this
430 to make sure we are dealing with this in the most honest and
431 straightforward way.

432 with that, I will yield to Mr. Bilbray.
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433 Mr. {Bilbray.} Mr. Chairman, | appreciate it.

434 San Diego County, where I lived my whole life as a

435 resident, has one major nuclear power plant and has many

436 government-owned nuclear reactors within a mile of downtown
437 San Diego, so it is important, but I am concerned that as the
438 former chairman has asked the preparedness council, nobody
439 points out the fact that 11,000 people died from the tsunami,
440 no confirmed deaths from the nuclear reactor. That means for
441 those of that live on the coast, that is more dangerous,

442 11,000 times more dangerous to live by the coast than It is
443 to live by a nuclear power plant if you take out basically
444  the data that the 16,000 that are missing are going to be

445 recovered.

446 So 1 think as we keep this in perspective, | think one
447 of the things we should be really concerned about iIs so much
448 has been talked about the reactors while we ignore the fact
449 that the real death and carnage occurred to those who were
450 living close to the coast, which i1s an important issue for
451 those of us that live by the coast and by nuclear facilities,
452 so 1 will we are able to clarify that in this hearing, and 1
453 yield back.

454 [The prepared statement of Mr. Bilbray follows:]
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Mr. {Stearns.} 1 thank the gentleman, and with that, I
believe we are prepared for Mr. Virgilio. Mr. Martin J.
Virgilio i1s Deputy Executive Director for Reactor and
Preparedness Programs, and he is accompanied by Dr. Donald A.
Cool, a Senior Advisor for Health Physics Chairman, Nuclear
Regulatory Commission. We want to welcome both of you, and
we look forward to your opening statement, and you have 5
minutes. |If you can, turn the microphone on and bring it

close to you. It will be helpful to all of us.
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I
465 A~TESTIMONY OF MARTIN J. VIRGILIO, DEPUTY EXECUTIVE DIRECTOR

466 FOR REACTOR AND PREPAREDNESS PROGRAMS, U.S. NUCLEAR
467 REGULATORY COMMISSION, ACCOMPANIED BY DR. DONALD A. COOL,

468 SENIOR ADVISOR, RADIATION SAFETY AND INTERNATIONAL LIAISON

469 } Mr. {Virgilio.} Thank you, Mr. Chairman. Good morning.
470 Good morning, Ranking Member, also to the members of the

471 committee here today.

472 As was noted by the chairman, my name is Marty Virgilio.
473 1 am the Deputy Executive Director for Operations at the NRC.
474  With me today is Don Cool. Don is the Senior Radiation

475 Protection Expert from the NRC. Both of us have stood

476 numerous watches In our operations center since the Fukushima
477 event has occurred, and we are here today to provide answers
478 to the questions that you have raised in some of the opening
479 statements that you have made.

480 I have a brief statement 1 would like to read into the
481 record. NRC is mindful of our primary responsibilities and
482 they are to ensure the adequate protection of the public

483 health and safety of the American people. We have been

484 closely monitoring the activities in Japan and reviewing all
485 currently available information. Review of this information

486 combined with our ongoing inspection, licensing and oversight



487

488

489

490

491

492

493

494

495

496

497

498

499

500

501

502

503

504

505

506

507

508

509

510

28

allows us to say with confidence that the U.S. plants
continue to operate safely.

On Friday, March 11th, an earthquake hit Japan,
resulting in the shutdown of more than 10 reactors. From
what we know now, It appears that the reactors®™ response to
the earthquake went according to design. It was in fact the
tsunami that caused or apparently caused the loss of normal

and backup electrical power to the six units at the Fukushima

On that Friday morning, we went into the monitoring mode
at the NRC. What that meant i1s that we activated our
response center and individuals like Don and others were
brought forward to that center and focused our attention on
the events that were occurring. Our first concern was of
course for the possible impacts of the tsunami on the U.S.
plants and the radioactive materials that are on the West
Coast of the United States, Hawaii, Alaska and the U.S.
territories in the Pacific. On that same day, we began our
interactions with our Japanese regulatory counterparts. We
dispatched two experts to help the U.S. embassy in Japan.

By Monday, March 14, we had dispatched a total of 11
staff to Japan. We continue to have staff on the ground iIn
Japan and their areas of the focus are to assist the Japanese

government as part of the U.S. response to the event and to
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support the U.S. ambassador. NRC"s chairman, Dr. Gregory
Jaczko, traveled to Tokyo on March 28th, met with his
regulatory counterparts and sent messages of support and
cooperation to the current situation.

As you may be aware, NRC made a recommendation regarding
the 50-mile evacuation of U.S. citizens, and that was based
on conditions as we understood them at the time. We also
have had--you have to recognize the situation at the time was
that we had limited understanding of what was happening on
the ground. There was a large degree of uncertainty about
plant conditions. It was difficult for us to actually
adequately assess our accurately assess the radiological
hazards. But in order to determine that distance, we
performed a series of calculations to assess possible offsite
consequences looking at some of the worst possible cases that
occurred. The source terms were based on hypothetical
estimates of core damage, containment and other conditions
and factors that could affect the release. Our calculations
at the time demonstrated that the Environmental Protection
Agency”"s Protective Action Guidelines that we would have used
in the United States or would use in the United States could
have been exceeded out to a distance of 50 miles. Acting iIn
accordance with our U.S. emergency planning framework and

with the best information available to us at the time, we did
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make a recommendation that U.S. citizens evacuate out to 50
miles, and we thought that that was a prudent course of
action given what we knew at the time.

I would now like to turn to some factors that assure us
of ongoing domestic reactor safety. We have since the
beginning of our regulatory program in the United States used
a philosophy of defense and depth. What we require is the
highest standards of design, construction and oversight of
the nuclear reactors. We rely on multiple levels of safety
to protect the public and the environment.

We begin with the design of every reactor to make sure
that 1t takes iInto account the site-specific factors that
include a detailed evaluation of natural events and phenomena
like earthquakes, tornadoes, hurricanes, tsunamis. We have
taken advantage of lessons learned from previous operating
experience including probably the most significant event in
the United States, Three Mile Island, which occurred in 1979.
We implement a process and a philosophy of continuous
improvement for all the U.S. commercial reactor fleet. As a
result of all the lessons learned, we significantly revised
emergency planning requirements and emergency operating
procedures following Three Mile Island.

I think the most significant changes after Three Mile

Island 1included the expansion of our resident inspector
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program and the way we look at incident response today. With
respect to the resident inspection program, we have two
resident inspectors assigned to each site in the United
States, and they serve as NRC"s eyes and ears on the ground.
With respect to emergency preparedness, our headquarters
operational center that we activated following the Fukushima
event and the centers that we have in the regions, our
regional offices, are prepared to respond to all emergencies
including any that result from operational events, security
events or natural phenomena. We have multidisciplinary teams
that are ready to be dispatched to a site 1f there were an
event to occur.

NRC"s response to an event in the United States would in
fact include a dispatch of a site team and integration of all
of our emergency response capabilities. Our program is
designed to provide quick response and adequate response
should an event occur.

Our culture involves continuous Improvement, and 1 think
we will talk a little bit more today about the State-of-the-
Art Consequence Analysis, which is a part of that culture
where we are constantly looking, we are constantly testing
the edge to see what could happen in the event of an unlikely
scenario. We have begun--in response to this event, let me

say that we have already begun inspection activities In the
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United States to look at licensees®™ readiness to deal with
the kinds of events that might have occurred in Japan. We
have also issued information notices to our licensees to make
sure they are aware of the facts as we know them today.

In response to these information notices, licensees have
voluntarily verified their capabilities to mitigate
conditions that result from severe accidents. They are also
verifying the capability to mitigate problems associated with
flooding, both iInside and outside the plant, and ensuring
that they have the necessary equipment in place to mitigate
any event or concern.

Beyond the initial steps to address the experiences from
the event, the Chairman with full support from the commission
tasked the staff to conduct a very systematic and methodical
lessons learned review and that activity has started. In the
near term, we will provide, first is a 90-day review effort
that i1s really focused on the short term to look at what are
the immediate lessons learned and what, if anything, we need
to do to ensure the continued safety of the reactors that are
operating in the United States.

Our investigation and assessment will include the
ability to protect against natural disasters, response to
station blackouts, severe accidents, spent fuel pool

accidents and other conditions. This 90-day report will
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develop recommendations as appropriate. We will brief the
commission and provide a copy of that report to the public.

Beyond that taskforce review, we will identify other
areas that we will want to study in the longer term and hope
to have that work completed in about 6 months after the
conclusion of that first 90-day study.

In conclusion, I would just like to say that we continue
to take our domestic responsibilities for licensing and
oversight of the nuclear power plants in the United States as
our top priority, and we believe that the plants continue to
operate safety. In light of the events in Japan, there i1s a
near-term evaluation. We will continue to gather
information. We will perform a longer-term assessment, and
based on these efforts, we will take any appropriate actions
that are necessary to ensure the continued safety of the
American public. Thank you.

[The prepared statement of Mr. Virgilio follows:]
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Mr. {Stearns.} 1 thank the gentleman. Mr. Virgilio,
before I start my questions, | think Mr. Waxman brought up a
point In his opening statement. He made reference to some e-
mails regarding the B.5.b. and the SOARCA issue. Have you
seen those e-mails?

Mr. {Virgilio.} Yes, sir, | have.

Mr. {Stearns.} Can you explain them to us?

Mr. {Virgilio.} Yes, sir, I can.

Mr. {Stearns.} Just briefly, it you could.

Mr. {Virgilio.} 1 will. To understand the context,
there 1s this State-of-the-Art Reactor Consequence
Assessment, SOARCA, that has been referred to a couple of
times. That is a study that is done without full respect of
risk involved, and let me explain what I mean by that. Risk
is what can happen, how likely can it happen and what are the
consequences. The SOARCA analysis pretty much ignores those
first two questions and goes straight to what can happen, so
we look at very unrealistic events as part of that analysis
and we do that as part of our culture of continually looking
at the safety of the operating nuclear power plants iIn this
country to make sure that we are looking beyond the obvious
iIssues. So iIn that context, the staff has looked at a number

of different scenarios, and we do what we call parametric
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648 studies. We turn on certain systems, we turn off certain
649 systems. One of the parametric studies we did was to turn on
650 and turn off equipment that was required to be installed

651 after 9/11. This i1s often referred to as B.5.b. It refers
652 to a very specific section of an order that we issued

653 Tfollowing 9/11 to require licensees to install equipment.
654 So this B.5.b. equipment is the subject of the e-mails,
655 and in the e-mails, what you see is NRC iIn operation. You
656 see that our staff is encouraged to challenge various issues
657 as they are being evaluated, and what is iIn those e-mails 1is
658 really staff in one of our regional offices challenging the
659 staff and headquarters office to say | know you are turning
660 this equipment on and off but do you realize that some of
661 this equipment is not seismically qualified and so why would
662 you even turn It on in this event.

663 Mr. {Stearns.} Because it is not a valid test is what
664 you are saying?

665 Mr. {Virgilio.} Right. That 1s what this individual
666 was raising.

667 Mr. {Stearns.} Right. Okay.

668 Mr. {Virgilio.} Now, notwithstanding the fact that it
669 was not seismically qualified, our staff had walked down that
670 equipment and come to believe that while it didn"t have the

671 pedigree that there was a potential that equipment would in
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fact still operate. So that iIs what you are seeing in the e-
mails 1s that healthy debate that goes on inside the NRC
around any issue that we evaluate.

My final comment on this is, all the equipment that is
required to operate iIn a seismic event i1s seismically
qualified. We only rely on qualified structure systems and
components to respond to an earthquake.

Mr. {Stearns.} Okay. Thank you. Let me ask my
questions. If you can, just answer yes or no if possible.
This i1s the current status of the reactors in Japan. Has the

cooling been brought under control, iIn your opinion? Yes or

no.

Mr. {Virgilio.} Yes.

Mr. {Stearns.} Is the water covering the cores in the
reactor?

Mr. {Virgilio.} 1t is unknown at this time.

Mr. {Stearns.} Unknown. Is water covering the spent
fuel?

Mr. {Virgilio.} Yes and no.

Mr. {Stearns.} It is got to be either yes or no, right?

Mr. {Virgilio.} What happens is they put water in, sir.
The water evaporates and then they put more water in.

Mr. {Stearns.} Okay. So right now you have to say it

IS not covering?
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Mr. {Virgilio.} Not completely at all times.

Mr. {Stearns.} Okay. Can you describe how stable the--
is the situation stable? Would we say it is stable today?

Mr. {Virgilio.} 1 would be pressed to say that i1t is
stable today.

Mr. {Stearns.} So you would say no, it iIs not stable?

Mr. {Virgilio.} Not stable.

Mr. {Stearns.} It is not stable. Okay. Is there a
risk to overheating right now?

Mr. {Virgilio.} Yes.

Mr. {Stearns.} And how do you corroborate that fact?
What indicates to you that there i1s a risk for overheating?

Mr. {Virgilio.} We have a lot of conflicting
information that tells us at times the core is covered and
times the core i1s uncovered.

Mr. {Stearns.} And so if it iIs not covered, then there
could be the risk for overheating?

Mr. {Virgilio.} Yes.

Mr. {Stearns.} What should we expect to be the next
step to restore cooling, briefly?

Mr. {Virgilio.} More reliable fresh water being placed
into the reactor core.

Mr. {Stearns.} Okay. Is there a plan in place and is

it being shared with the United States? In other words, do
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you have transparency?

Mr. {Virgilio.} Yes.

Mr. {Stearns.} Do you believe you have transparency of
information?

Mr. {Virgilio.} With the staff that we have on the
ground in Japan today and with the others that are there
including the International Atomic Energy Agency, yes, we do.

Mr. {Stearns.} In my eagerness to ask you some
questions, 1 forgot to swear you in, so if you don"t mind,
bear with me here.

Mr. {Virgilio.} Would you like me to stand?

Mr. {Stearns.} Yes, if you would.

As you know, the testimony that you are about to give is
subject to Title 18, section 1001 of the United States Code.
When holding an investigative hearing, this committee has the
practice of taking testimony under oath. Do you have any
objection to testifying under oath?

Mr. {Virgilio.} No, sir.

Mr. {Stearns.} The chailr advises you that under the
rules of the House and the rules of the committee, you are
entitled to be advised by counsel. Do you desire to be
advised by counsel during your testimony today?

Mr. {Virgilio.} 1 have counsel here with me, and we may

draw on the counsel.
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Mr. {Stearns.} All right. If you would raise your
right hand?

[Witness sworn.]

Mr. {Stearns.} Thank you. 1 apologize for that. All
the answers you have given are true, correct?

Mr. {Virgilio.} Yes, sir.

Mr. {Stearns.} In terms of radiological releases, what
are the current specific measurements in the area surrounding
the facilities iIn terms of--give us a little perspective what
this means. I mean, what I want my family to be there or
not?

Mr. {Virgilio.} 1 am going to turn to my colleague, Don
Cool. But first I would say that there is a larger degree of
certainty around some of the radiation measurements,
primarily because many of them come from NRC, U.S. assets
that are there In Japan today.

Mr. {Stearns.} So we have real clear measurements?

Mr. {Virgilio.} We do have some very good measurements.

Mr. {Stearns.} All right. Dr. Cool, you are the one
that is going to give us the insight here.

Mr. {Cool.} Thank you, Mr. Chairman. There are a whole
series of measurements which we have been tracking since the
time of the incident.

Mr. {Stearns.} Just give me the essence here. Are they



768

769

770

771

772

773

774

775

776

e

778

779

780

781

782

783

784

785

786

787

788

789

790

791

40

dangerous levels that would cause death?

Mr. {Cool.} They are not dangerous levels that would
cause death over a short period of time, even in the
immediate--

Mr. {Stearns.} And what do you mean by short period of
time?

Mr. {Cool.} That is iIn hours or days.

Mr. {Stearns.} In hours or days?

Mr. {Cool.} Weeks or months.

Mr. {Stearns.} Okay. Has the facility been emitting
significant doses of radiation into the ailr iIn recent days,
like yesterday?

Mr. {Cool.} We do not believe so.

Mr. {Stearns.} So in your opinion, It is under control
and it is safe iIn the areas?

Mr. {Cool.} The current conditions are stable. They
should remain safe.

Mr. {Stearns.} Is the situation then getting better?

Mr. {Cool.} The radiological conditions are getting
better. Dose rates are decreasing.

Mr. {Stearns.} So you can say conclusively that the
current measured levels do not pose any immediate risk to the
public In Japan or the United States? At least in Japan, we

will start.
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Mr. {Cool.} With the current circumstances at the
facility, yes, sir.

Mr. {Stearns.} And obviously not in the United States?

Mr. {Cool.} Yes, sir.

Mr. {Stearns.} With that, my time is expired and the
ranking member 1s recognized.

Ms. {DeGette.} Thank you very much, Mr. Chairman.

Mr. Virgilio, you were talking about this SOARCA
analysis, and as | understand i1t, that analysis iIs something
that the NRC does for modeling and simulations of sort of the
worst-case scenario. Is that right?

Mr. {Virgilio.} That is correct.

Ms. {DeCGette.} And something like that had not been
done since the 1980s and that was one of the reasons why
given the new advancements after September 11th and
everything else the NRC decided to go through one of these
SOARCA assessments. [Is that correct?

Mr. {Virgilio.} 1t was a combination of new plant
design features and new tools for doing these analyses.

Ms. {DeCGette.} Okay. And so your staff recently
briefed my staff about the modeling, and 1 know there is a
draft report but It is not out yet so I wanted to ask you
some questions about that report. As I mentioned In my

opening statement, the SOARCA project analyzed two plants
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including the Peach Bottom plant near Lancaster,
Pennsylvania, and I am certainly not meaning to disparage the
State of Pennsylvania, and 1 wish my colleague was here, but
the SOARCA model i1s talking about if power goes out at one of
these facilities, correct?

Mr. {Virgilio.} Yes, that is one of the--

Ms. {DeCGette.} That is one of the scenarios?

Mr. {Virgilio.} Yes.

Ms. {DeCGette.} So it is not really how the power goes
out, 1t is If the power goes out, right?

Mr. {Virgilio.} Right.

Ms. {DeCGette.} 1 mean, anything could cause the power
to go out. Certainly, in Lancaster, Pennsylvania, we are not
going to have a tsunami like we did in Japan, but what you
are looking at irrespective of the cause of the power outage,
one of the things you are looking at is, Is the power going
to go out, right?

Mr. {Virgilio.} Irrespective of the probability and
cause.

Ms. {DeCGette.} Probability and cause, what would
happen. And now, am I correct when | say that the Peach
Bottom reactors are of the same design as the Fukushima
reactors in Japan?

Mr. {Virgilio.} The containment and reactor designs are
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very similar.

Ms. {DeCGette.} Very similar. Okay. So for the Peach
Bottom reactors, NRC modeled three scenarios. Under one
scenario, the plant is assumed to lose offsite power and its
backup diesel generators but the battery backups operate safe
systems for about 4 hours until the battery i1s exhausted,
right?

Mr. {Virgilio.} You are getting into a level of detail
about the modeling that I would have to check with the staff
on.

Ms. {DeCGette.} Okay. |If you don®"t mind checking with
the staff on that and supplementing your answer, that would
be great.

Mr. {Virgilio.} Sure.

Ms. {DeCGette.} Thank you. Now, under another scenario-
-and your staff told our staff about this during the
briefing--the site loses all power, even the battery power
backups, and so all safety systems are inoperable. Now, are
these so-called station blackout scenarios similar to what
occurred in Japan where the power goes out and then the
backup power goes out?

Mr. {Virgilio.} Yes.

Ms. {DeCGette.} What happened at the Daiichi plant is

that 1t lost electricity and backup diesel generators and
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then the batteries worked until they were depleted, right?

Mr. {Virgilio.} That is our understanding today.

Ms. {DeCGette.} Okay. So your staff told us that for
each of the scenarios that 1 just talked about a minute ago,
the NRC modeled two sub-scenarios, one that assumed the
presence and use of new equipment and procedures since
September 11 and one that did not. So what types of
equipment and procedures are we talking about here?
Additional pumps and generators?

Mr. {Virgilio.} Yes, additional generators and
additional pumps and other equipment.

Ms. {DeCGette.} Okay. So the NRC results are sobering
because without the post-9/11 equipment and procedures, both
of the simulated station blackout scenarios led to core
damage at the Peach Bottom plant within 2 days, and so here
IS my question to you. Does this mean that America"s nuclear
plants were not prepared to respond to station blackouts
before September 117?

Mr. {Virgilio.} No, not at all.

Ms. {DeCGette.} Okay. That is a relief.

Mr. {Virgilio.} As a matter of fact, we issued a
station blackout rule that required licensees to establish
the capability to cope with the complete loss of external

power and emergency onsite power.
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888 Ms. {DeCGette.} Okay. So now, since September 11, have
889 all our of nuclear plants been equipped with these same

890 precautions that you looked at in the Pennsylvania plant?
891 Mr. {Virgilio.} Yes. It was part of an order which
892 eventually became part of a regulatory requirement.

893 Ms. {DeCGette.} Okay. | just have one last question.
894 Now, in this simulation, the Peach Bottom reactors performed
895 better with the new equipment and procedures. In the less
896 severe station blackout scenario where the batteries operated
897 for 4 hours, they averted core damage. In the more severe
898 scenario in which all power was lost, however, they only

899 avoided core damage by 1 hour. So I am wondering if this
900 SOARCA project, the 1 hour under the more severe scenario, if
901 that gives you any cause for concern.

902 Mr. {Virgilio.} Well, once again, what we do in the
903 SOARCA analysis is, we ignore all probabilities. You go

904 straight to the event. So you have to first consider how
905 likely 1s this to occur. As part of our culture, we

906 constantly push the envelope.

907 Ms. {DeCGette.} So your answer is no, it doesn"t give
908 you concern?

909 Mr. {Virgilio.} No, i1t doesn"t give me concern.

910 Ms. {DeCGette.} Okay. Thank you.

911 Mr. {Stearns.} 1 thank the gentlelady. The gentleman
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from Nebraska is recognized for 5 minutes.

Mr. {Terry.} Thank you, Mr. Chairman.

This is an iInteresting discussion and one | wasn"t
totally prepared for here in the sense of SOARCA and these e-
mails, but It is certainly interesting. | guess the
assumption here is that you are not following through on
suggestions made by your own staff. Would you reply to that
assumption?

Mr. {Virgilio.} That is far from the truth. We
encourage our staff to raise issues as we do these kinds of
analyses, and as a matter of fact, on that very issue the
question is still open. 1 spoke to the office director,
deputy office director and the division director responsible
for this area once we became aware of those e-mails, and this
is still an open issue as to whether the equipment in fact
would operate In a seismic event or not, and again, this was
a parametric study. We turned it on, we turned it off to see
what--

Mr. {Terry.} So you actually followed through on some
of the feedback that you received that you actually invited?

Mr. {Virgilio.} We always do. We invite the feedback
and we follow up on iIt.

Mr. {Terry.} Very good. The other assumption that is

being used or at least | am hearing In statements and
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questions here, the syllogism would somewhat like the GE
plant in Fukushima is in crisis, core melting and we have the
same GE plants in the United States so therefore we are at
risk for the same thing. |Is that a fair syllogism and
assumption?

Mr. {Virgilio.} 1 don"t think so at all.

Mr. {Terry.} Why?

Mr. {Virgilio.} 1 don"t think the events that occurred-
-1 mean, given the seismology and geology of that area, you
have to realize that we are dealing with a subduction zone,
which 1s a very powerful earthquake, leads to very large
tsunamis. We don"t have that siting issue here.
Furthermore, 1 think that there are differences in the
designs of those reactors. While they are basically the same
reactor, we have done quite a bit to modify that design over
the life of the facilities as a result of operating
experience. We don"t know for sure but there i1s some
evidence that we are seeing that the Japanese designs did not
keep pace, they did not make the same modifications that we
made to install hardened vents, to install the B.5.b.
equipment that we installed post 9/11.

Mr. {Terry.} Let me ask this question. You mentioned
about your NRC site team. You have got regulators on staff.

There i1s a nuclear power plant in Fort Calhoun that iIs just a



960

961

962

963

964

965

966

967

968

969

970

971

972

973

974

975

976

977

978

979

980

981

982

983

48

couple miles outside of my district that | have visited

probably four or five times before 9/11, after 9/11. 1 have
seen the changes that occurred there. |1 have seen your
regulators there. | am just curious If Japan has something

similar to onsite nuclear regulators and site teams when
there 1s an i1ssue. Are we more prepared for a problem than
they are?

Mr. {Virgilio.} 1 believe we are, based on what we are
seeing today in terms of the response to the event.

Mr. {Terry.} And what assurances could you give the
American public that if there i1s an event at a nuclear power
plant in the United States that your site teams can act
quickly and efficiently to avert any risk to human health?

Mr. {Virgilio.} Well, I would go back to first say that
the design features that 1 would start with, with respect to
our ability to cope with those kinds of events and then 1
would go to our regulatory structure that includes dispensing
or dispatching a team to the site along with standing up our
operations center in Washington, D.C., until the site team is
established, and that team is there to oversee the operations
and make recommendations to the State that has the final say
in protective actions.

Mr. {Terry.} Well, 1 appreciate that. 1 think that is

probably one of the things that we need to--one result from
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this hearing is to be able to assure the American public that
we are on top of this to avoid any crisis. 1 think there
will be some people that will try and take advantage of this
who are just simply anti-nuclear whether i1t is nuclear power
or nuclear weapons, and most people that I have talked to in
Nebraska are fearful that i1t iIs going to be used to shut down
nuclear power across the United States, and 1 think that may
be a real agenda of some, and those are also ironically the
same people that are trying to shut down coal, and at least
we realize 1T you shut down 75, 80 percent of our generation
of electricity, that may actually hurt our country as well.
Yield back.

Mr. {Stearns.} The gentleman from California, Mr.
Waxman, is recognized for 5 minutes.

Mr. {Waxman.} Mr. Virgilio, 1 appreciate the work the
NRC is doing to make sure our nuclear power in this country
iIs as safe as possible. | guess the questions that Ms.
DeGette and 1 are raising i1s whether the simulations of the
worst case, we can be assured--of course, you can never be
completely assured. You are working on certain modeling,
certain assumptions. The NRC did a modeling called a State-
of-the Art Reactor Consequence Analysis, or the SOARCA
analysis, and they stimulated crisis scenarios at this Peach

Bottom nuclear facility in Pennsylvania. |1 assume that is
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because it is so similar to the one in Fukushima Daiichi. Is

that right?

Mr. {Virgilio.} No, we selected the plants quite some
time ago.

Mr. {Waxman.} But 1t is similar?

Mr. {Virgilio.} 1t is a similar design, yes.

Mr. {Waxman.} Now, the worst-case scenario is what the
modeling was supposed to pick up, and they said there is a

narrow margin of safety under the best of circumstances but
some questions have been raised about the assumptions the NRC
used In 1ts SOARCA modeling. First, the nuclear crisis iIn
Japan 1s now In i1ts fourth week with no end 1In sight. NRC"s
simulation of a massive power loss at Peach Bottom stopped
only after 2 days under the assumption that operators would
be able to restore full power by then. Why was it stopped
after a 2-day analysis? Why just 2 days?

Mr. {Virgilio.} 1 would have to go back to the staff
and get the details on why we specifically truncated that at
2 days.

Mr. {Waxman.} Well, I would like to get that
information because we would like to know if the Peach Bottom
or similar reactor could withstand a longer crisis. Japan 1is
already i1n i1ts fourth week of its crisis.

In addition, the NRC explained to our committee staff
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that the operator was able to avert core damage in the full
power loss scenario by activating a steam-powered reactor
cooling system, also known as the RCIC, but some NRC analysts
have questioned the ability of this system to function when
battery power i1s lost. There has been a Freedom of
Information Act request by the Union of Concerned Scientists.
They obtained an e-mail from a senior reactor analyst at NRC
expressing concerns to other NRC staff about the utility of
this steam-driven cooling system. The e-mail states that one
concern has been that SOARCA credits certain mitigating
strategies such as the steam-powered RCIC operation without
DC power that have not really been reviewed to ensure that
they will work to mitigate severe accidents. How do you
react to that concern that was expressed by one of the NRC
high-ranking personnel involving the worst-case scenario?

Mr. {Virgilio.} In conducting that analysis, our staff
did a walk-down of that system, and based on that walk-down,
they made some engineering judgments about its ability to
operate following a seismic event. Consistent with our
culture, that was questioned by other staff members and that
remains an open item today. As you know, that SOARCA
analysis is still in draft. 1t is still under internal
review, and that open i1tem will need to be resolved before we

move forward.
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Mr. {Waxman.} And what is the open item?

Mr. {Virgilio.} Whether the systems that were credited
in that parametric study would in fact work in that
particular accident scenario.

Mr. {Waxman.} And the SOARCA simulation assumed that
the loss of power occurs in the result of a major earthquake,
flood or fire. The NRC assumes that the new equipment and
procedures put in place after 9/11 will help stave off a core
melt in 1ts simulated scenarios but the Union of Concerned
Scientists obtained another internal NRC e-mail that raises
concerns about these assumptions. That e-mail states that
concern involves the manner In which credit is given to these
measures such that success is assumed. Mitigations are just
equipment on site that can be useful In an emergency when
used by knowledgeable operators i1f post-event conditions
allow. |IT little is known about these post-event conditions,
then assuming success is speculative. As we have seen iIn
Japan, these post-event conditions can be dire.

Mr. Virgilio, you said earlier that the equipment is not
seismically qualified. Are you confident that this equipment
will be up to the task in the event of a major earthquake or
another disaster?

Mr. {Virgilio.} Let me go back and say that we don"t

rely on this equipment for safety. We have seismically
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qualified equipment, structure systems and components that
are there to ensure the reactor is safely shut down in the
event of an earthquake. We take these studies and we go well
beyond the design basis and we assume that for whatever
reason, and 1 guess I can back to where were in the beginning
in terms of we are ignoring what can happen, the likelihood

of what can happen and we just focus on the consequences. We

assume--
Mr. {Waxman.} Why is it so important in the study that
the equipment be present?

Mr. {Virgilio.} You are trying to understand how
significant the consequences could be of these highly
improbable events.

Mr. {Waxman.} Well, I guess that is what worries us
all.

Mr. {Virgilio.} You are going out to test the envelope.
This is--1 think this is one of the advantages of the way we

operate as opposed to an issue that you should be concerned

about.

Mr. {Waxman.} Well, I am not trying to be critical. 1|
know you are trying to do the best job you can, but when some
of your own people send e-mails questioning the assumptions,

I just think It is important for us to raise i1t. We don"t

know all the facts about what went on in Japan but we do know
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that emergency workers have had to focus considerable time
and effort on cooling down the spent fuel pools, but NRC"s
simulation of a full loss of power at the Peach Bottom
nuclear facility does not even consider the impact on spent
fuel pools, which require constant water circulation or
cooling. |[Is there any reason to believe that spent fuel
pools at Peach Bottom would be immune to the potentially
catastrophic impacts of a full loss of power?

Mr. {Virgilio.} Yes, because the spent fuel pools are
seismically qualified at the plants iIn the United States and
there are backup systems to provide water in to the spent
fuel pools as well as cooling.

Mr. {Waxman.} And is that all dependent on the
assumptions that have already been made that some people are
already questioning at the NRC?

Mr. {Virgilio.} The assumptions that are being
questioned go well beyond the design basis. They assume for
non-mechanistic reasons that all of the seismically qualified
structure systems and components are not there. We are
testing the envelope. We are trying to understand the worst
case absent any probabilities. The realistic case iIs that an
accident occurs, structure systems and components that are
seismically qualified will be there to respond.

Mr. {Waxman.} 1 assume that was the assumption in Japan
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1128 as well but the worst case happened. We just want to be
1129 prepared for the worst case here as well.

1130 Mr. {Virgilio.} And that is why we do these types of
1131 studies.

1132 Mr. {Stearns.} The gentleman®s time has expired. The
1133 gentleman from Texas, Mr. Barton, is recognized for 5

1134 minutes.

1135 Mr. {Barton.} Thank you, Mr. Chairman. 1 want to thank
1136 you for holding the hearing. |1 want to thank our witnesses
1137 for being here.

1138 What i1s the total number of deaths so far in the United
1139 States because of incidents at nuclear power plants that
1140 resulted in a failure of the safety systems at the power
1141 plants?

1142 Mr. {Virgilio.} 1 am not aware of any, sir. What you
1143 have is electric--you do have iIn fact fatalities as a result
1144 of electrocutions at any power plant but not as a result of

1145 the nuclear--

1146 Mr. {Barton.} So at Three Mile Island there was--
1147 Mr. {Virgilio.} No, sir.
1148 Mr. {Barton.} And there has never been a death because

1149 of a radiation issue at a civilian nuclear power plant?
1150 Mr. {Virgilio.} No.

1151 Mr. {Barton.} What about the situation in Japan right
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1152 now? How many deaths have resulted because of the failure at
1153 the Fukushima plant units iIn Japan?

1154 Mr. {Virgilio.} We know of a couple of deaths that
1155 occurred as a result of the earthquakes but as far as

1156 radiation exposures, there have been no deaths that we are
1157 aware of.

1158 Mr. {Barton.} Do you know how many people have died
1159 because of the earthquake and the tsunami overall in Japan?
1160 Mr. {Virgilio.} 1 think we have estimates now on the
1161 order of over 11,000 people who are confirmed dead and maybe
1162 as many still missing.

1163 Mr. {Barton.} So we have 11,000 people confirmed dead
1164 because of Mother Nature but because of the failures of the
1165 Japanese containment systems and the safety systems, so far
1166 there are no deaths?

1167 Mr. {Virgilio.} That is our understanding.

1168 Mr. {Barton.} Are any of the workers at the plant

1169 suffering radiation sickness, to your knowledge?

1170 Mr. {Virgilio.} There were some workers that were

1171 overexposed, extremity overexposures as a result of walking
1172  in radioactive or contaminated water, but to the best of our
1173 knowledge, none of the workers have received more than we
1174 would set as a limit, the 25 rem, in the event of an

1175 emergency.
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1176 Mr. {Barton.} So is it fair to say that in spite of
1177 what Chairman Waxman just talked about, worst case, In spite
1178 of the weaknesses, 1If that is the right term, of some of the
1179 safety systems in Japan, we are still protecting the public
1180 safety, no one has been killed, and at least so far no one
1181 has been seriously impaired In terms of 1llness. Is that a
1182 fair thing to say?

1183 Mr. {Virgilio.} That is our understanding, yes, Sir.
1184 Mr. {Barton.} Now, 1 would assume that is it the NRC"s
1185 mission to do everything humanly possible to keep our zero
1186 fatality safety record in the United States intact. 1 would
1187 assume you would agree with that.

1188 Mr. {Virgilio.} Yes, sir.

1189 Mr. {Barton.} 1Is it also fair to say that the safety
1190 systems iIn our existing plants in the United States and the
1191 new plants that are being considered are at a minimum at
1192 least as robust as those In Japan and In most cases stronger
1193 and more able to withstand worst-case situations?

1194 Mr. {Virgilio.} Yes, sir, and we believe that there are
1195 systems that we have installed in the United States that may
1196 not have been installed on the Fukushima reactors.

1197 Mr. {Barton.} Now, just as an example, iIn terms of
1198 earthquakes, 1f 1t Is not proprietary, to get a design

1199 certified and a facility certified to withstand an
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earthquake, what is the margin of safety that the plant has
to withstand in addition to the most likely earthquake? In
other words, in Texas, if you think you might have a 5.0
Richter scale earthquake, would that plant be designed to
withstand a 6.0, which would be 10 times stronger than the
most likely, or would i1t be five times more? What is the
margin of safety that you generally look at?

Mr. {Virgilio.} It is hard to generalize, and it might
depend on the age of the plant as to how much margin. Early

design requirements required margin but we didn"t specify a

certain percentage. Today when we look at the design of a
nuclear power plant, we include a margin of about 1-1/2 to
1.67 percent to ensure that there is adequate margin to
safety.

Mr. {Barton.} 1 don"t understand.

Mr. {Virgilio.} 1t is somewhat complicated by the way
we have written our regulations, and they have modified over

time, but we look at the worst-case earthquake that has
occurred in that vicinity and we translate that. We look at
how far away the plant is and what the geology is between the
location of that fault and the nuclear power plant and what
the structural--

Mr. {Barton.} But you put real thought into making sure

that 1t 1s safe and then plus some?
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Mr. {Virgilio.} Yes, sir, we do include additional
margins.

Mr. {Barton.} My time is expired, Mr. Chairman, but 1
would encourage every member to go to the nearest operating

nuclear plant in their districts or near their districts. |1
went to Comanche Peak several weeks ago and spent 2 or 3
hours there. |In Texas, if there is any kind of a serious
earthquake or natural disaster, I want to be in the control
room at Comanche Peak because that is the absolute safest
place to be, and 1 would encourage every member to go.

Mr. {Stearns.} 1 thank the gentleman, and the gentleman
from Texas, Mr. Green, is recognized for 5 minutes.

Mr. {Green.} Thank you, Mr. Chairman. 1 don"t know if
I will follow my colleague, because where we have ours near
Houston, it is 11 miles from the coast and it probably is
safe 1T a hurricane came through there, because we are not iIn
an earthquake zone. There hasn®"t been one in what most
people feel like geological time.

Mr. Virgilio, as we have seen from accounts of the
events in Japan, the spent nuclear fuel sitting in pools at
Fukushima site have caused many problems. My understanding,
there are two acceptable storage methods in the United States
for spent fuel after i1t has been removed from the reactor

core: spent fuel pools and dry cask storage. Most spent
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fuel is stored in pools and individual reactor sites and
plants can also move the spent fuel to above-round casks, and
then there is the Yucca Mountain issue, which the
Subcommittee on Environment and the Economy plans to take up
relatively soon. Even though I support Yucca Mountain, 1
won"t put this In acceptable storage categories yet because
there are so many diverse views on that issue. The question
I have, as the spent pools are nearing their capacity in many
plants around the country, how do the spent pools in the
United States compare with the pools at the Fukushima reactor
and are we holding more spent fuel than what Japan would be?

Mr. {Virgilio.} The comparisons, I am not prepared to
answer, but I can tell you that today in the United States we
use two methods as you describe. There is the wet storage
and spent fuel pools and the dry storage. Spent fuel after
it 1s cooled for a few years i1s typically moved into dry cask
storage. We believe that both methods of storage are iIn fact
acceptable from a safety perspective. We do in fact see some
advantages to the dry cask storage designs.

Mr. {Green.} In 2006, the National Academy of Sciences
issued a report showing that moving spent fuel from pools to
dry cask reduces both the likelihood and potential impact of
radioactive release from spent fuel. In fact, in 2008, Dr.

Jaczko seemed to agree with that assessment, stating the most
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clear-cut example of an area where additional safety margins
can be gained involved additional efforts to move spent
nuclear fuel from pools to dry cask. In that same speech, he
stated that the NRC should develop new regulations to require
spent fuel be moved to dry cask storage after it has been
allowed to cool for 5 years. That was 3 years ago, and 1
understand such rulemaking has not been initiated.

Mr. Virgilio, in light of the events in Japan, does the
NRC have any plans to require reactor owners to store more of
their spent fuel iIn dry casks rather than pools, and if not,
can you elaborate on what the hesitancy iIs among the NRC or
the industry to do so?

Mr. {Virgilio.} We don"t have any rulemaking plans
underway today but we are looking at this again as part of
our short-term and longer-term lessons learned from the
Fukushima event.

Mr. {Green.} Are there any new regulations being
considered for extending the battery life of the U.S.
reactors in case of future natural disasters?

Mr. {Virgilio.} Not at this time, but again, this is
something that we are going to look at as a result of our
lessons learned from this event.

Mr. {Green.} How does the Mark I system differ today

than the system used 39 years ago, and how would you respond
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to the 2006 Sandia National Lab report saying that the
likelihood of containment failure in the event of a core melt
is nearly 42 percent with the Mark 1 design? How
specifically has GE updated this model?

Mr. {Virgilio.} One of the most significant features I
would say that has been installed on those Mark 1
containments is what we called a hardened vent, and that
allows the release of hydrogen gas that has built up inside
the containment to be vented out safely. As we saw iIn
Fukushima, there were a number of explosions which we are
assuming related to that hydrogen gas buildup. Had they had
the hardened vent or had they used the hardened vent, this
would not have been an issue.

Mr. {Green.} We see Images on TV and the newspapers the
devastation caused by tsunami and earthquake in the situation
at the facility in Japan. Today, over 3 weeks after the
tsunami, they are still fighting to cool the nuclear reactor
and contain exposure to radiation and stop a complete
meltdown of the nuclear core. Can you give us a status
update on the situation at the Fukushima Daiichi nuclear
facility and how fragile is that situation and in Japan
currently?

Mr. {Virgilio.} All three of the reactors now are being

supplied cooling with freshwater via makeshift systems. They
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are basically using fire pumps and fire trucks to provide
water into those reactors. This Is an improvement because it
is a lot more reliable than what we were dealing with 2 or 3
weeks ago, and it iIs better because they are using freshwater
rather than saltwater, which they were using at the beginning
of the event. So we are seeing some improvements but we are
still relying on fire trucks and pumpers and freshwater
supplies that are not what 1 would consider the optimum of
where we would like to see that facility be.

Mr. {Green.} Well, and again, hopefully we are learning
that we have to have redundancy and backups to deal with 1t
instead of having, like you said, fire trucks and offshore
boats trying to squirt water on the facility. There has got
to be a way we can engineer it and plan for it and of course
capitalize it over a period of years. Hopefully we will
never have to use i1t, but if we do, 1t will be there.

Mr. {Virgilio.} Yes.

Mr. {Green.} Thank you, Mr. Chairman.

Mr. {Stearns.} Thank you. The gentleman from
Pennsylvania is recognized for 5 minutes.

Mr. {Murphy.} Thank you very much, and 1 appreciate the
comments of the witness.

There are a couple things 1 just want to find out. When

decisions are made to shut down or decommission a nuclear
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power plant, can you give me an idea of how long that takes
and the scope of what kinds of decision are made in that
process? It must be quite a big decision to go through.

Mr. {Virgilio.} Those decisions are made by the
licensees that we regulate, and 1 would have to defer to them
as to what goes into their decision-making process. 1 am
sure it has to do with economics around continued operation.

Mr. {Murphy.} But are there levels too and
recommendations made on safety issues too with regard to how
iT plants are safe designs or safe functioning, etc., these
are 1 assuming pretty massive sort of evaluations that are
made .

Mr. {Virgilio.} We license a nuclear power plant for 40
years. Licensees are allowed to come in and ask for an
extension. Half of the U.S. fleet now has extended their
licenses an additional 20 years. That involves a significant
safety assessment on our part focused primarily on the aging
effects and what they might be with respect to continued
operation of those facilities.

Mr. {Murphy.} When you are also looking at these
aspects too and you are evaluating safety of a power plant, 1
am trying to get my arms around the magnitude of the
probability of problems that may occur that you are looking

at--the likelthood of a failure, all the things that must
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happen. Some of my colleagues on the other side of the aisle
are bringing up things about some of these plants, and I am
assuming--and if you could just walk me through briefly,
although ~"brief"" may not be giving you a fair assumption
here. But a whole string of events have to occur and some of
those | am assuming from what is being brought up are highly
improbable things. |1 say again that Lancaster, Pennsylvania,
iIs a few hundred feet above sea level and It was a tsunami
that wiped out the Japanese plant. It wasn"t the earthquake,
it was the tsunami. The plant, 1 understand, was built to be
tolerated 5-meter-high water level and 1t was about 13, 14
meters high of water. We would have to have a flood that
would make Noah look small to handle this.

But can you give us some idea of the magnitude of the
probability of things that you look at when you are trying to
evaluate the safety of plants and if we need to iIncrease
that?

Mr. {Virgilio.} As part of the design review for the
licensing of a nuclear power plant, we look at a whole host
of scenarios of what could happen within a reasonable range
of probabilities and ensure that there are design features
there to mitigate each one of those events and we look at
what i1s beyond the likely. We go out to severe accidents.

And again, we look at what could happen and what are the
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features of the plant that are designed in order to ensure

that those events are mitigated.

Mr. {Murphy.} And you also look at various mixtures of
those?

Mr. {Virgilio.} Thousands of hours of NRC and licensee
input to evaluating each one of those scenarios to make sure
that we understand what could happen, how likely is it, what

the consequences are and what systems are installed in order
to ensure that that doesn®t happen or cannot happen.

Mr. {Murphy.} And when you identify a plant that
doesn®t have those kind of systems installed and they can"t
adapt to i1t, what recommendations do you make then?

Mr. {Virgilio.} Well, during the licensing process, the
plant wouldn®"t get a license iIf it didn"t have the systems we
felt necessary. |If in fact there was an operating event that
brought us to a conclusion that a plant or a category of
plants did not have the required equipment, we would issue
orders and change our regulations, and we have done that time
and time again throughout the history of the NRC.

Mr. {Murphy.} 1 know for example the Fort St. Vrain
plant in Colorado was shut down because i1t could not make
those kind of standards. That was an example of the system
working. And we want to know if the system is working or if

there are things we need to do regulation-wise or with regard
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to legislation to increase those levels. Do you need things
from us to increase the level of oversight or other
regulatory changes in this?

Mr. {Virgilio.} Not at this point in time. If we do,
we will certainly make that request.

Mr. {Murphy.} 1 want to ask too i1f I could about the
points have been brought about some of the e-mails going back
and forth between scientists on that and if you are using
those e-mails to come up with some regulations as well. 1
think you have not come up with any final version. Can you
tell me what impact these e-mails are having upon what you
are reviewing and what you are doing?

Mr. {Virgilio.} Those e-mails will In fact have an
impact on how we complete the SOARCA study that we have
talked about earlier. The staff raised some very interesting
and 1 think very good considerations that we need go back and
look at i1in this study that we took credit for certain
equipment that is not seismically qualified. We need go back
and either convince ourselves that that equipment would work
or do the analysis In a very different way.

Mr. {Murphy.} 1 appreciate that. We want to know that
you are rising this to the highest standards of science.
Thank you very much.

Mr. {Stearns.} The gentleman®s time is expired. The
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gentleman from Massachusetts, Mr. Markey, is recognized for 5
minutes.

Mr. {Markey.} Thank you, Mr. Chairman.

The cores of at least two of the Japanese reactors are
severely damaged. | have just been informed by the Nuclear
Regulatory Commission that the core of unit 2 has gotten so
hot that it has probably melted through the reactor pressure
vessel. To bring the reactors and their spent fuel pools
under control, the Japanese have had to resort to sending
young workers iIn to risk their lives as they operate what
amounts to giant water guns. To assess and then sop up the
radioactive water that has been spewing into the ocean, they
are relying on the use of bath salts and diapers. Just like
the use of pantyhose and golf balls to stop last year®s BP
oil spill, the Japanese have been compelled to try a nuclear
junk shot in a desperate amount to stop an environmental
calamity. The Japanese are making 1t up as they go along.
Yet the Nuclear Regulatory Commission insists that our
systems are safe even before beginning, let alone completing,
its review of our reactors and spent fuel pools.

Mr. Virgilio, you have said several times today that the
Fukushima reactor did not have the same hardened vents that
some reactors here have to prevent hydrogen explosions but

just yesterday my office was informed by the Nuclear
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Regulatory Commission that this is not the case and that the

Japanese reactors did have them. So which is it?

Mr. {Virgilio.} If they have them, sir, I don"t believe
they used them, given what we saw In terms of the detonation
and--

Mr. {Markey.} Why would they not have used them?

Mr. {Virgilio.} That is not clear to us, nor is it
clear to us that the reactor has penetrated the vessel--

Mr. {Markey.} 1 think what happened was, they had them
but they did not work. 1 think that is the only conclusion
which we can reach, but they did have hardened vents. | just
wanted to put that on the record, and that came to me from

the Nuclear Regulatory Commission yesterday.

After Three Mile Island, which also involved a hydrogen
explosion, a requirement to include a number of measures to
prevent hydrogen from building up and causing explosions were
put into place, but In 2003 the NRC removed some of these
requirements from i1ts regulations, iIn part because it
concluded that they would not help in a severe accident like
a Fukushima meltdown. Although some nuclear reactors may
still have these systems installed, the NRC does not require
them to actually work. Is that not right?

Mr. {Virgilio.} We have removed the technical

specifications and requirements for their operability, yes,
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Mr. {Markey.} Meaning you don"t require that they have
to work, which I don®t think is something that should be the
law. 1 think you should change i1t. They should have to
work.

Now, don"t many of these measures also require
electricity so that they could fail to operate if there was

an electricity outage at a nuclear reactor?

Mr. {Virgilio.} The systems, if they are there and
installed and still required are to have backup power.

Mr. {Markey.} And that backup power could be a battery
and your request that it last 8 hours maximum. Is that
correct?

Mr. {Virgilio.} More likely the diesel generators that
are required to operate for at least 72 hours.

Mr. {Markey.} What is your requirement for batteries?
Eight hours?

Mr. {Virgilio.} It depends. It depends on the design
of the onsite and offsite power systems.

Mr. {Markey.} What is the maximum for batteries that
you require?

Mr. {Virgilio.} 1 would have to check on that detail.

Mr. {Markey.} Now, the diesel failed, did 1t not, iIn

Fukushima?
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Mr. {Virgilio.} We believe as a result of the tsunami
washing away the--

Mr. {Markey.} So if the diesel fails, then the
batteries become the backup, and if the battery is only
required to last 8 hours, that probably isn®"t something that
IS reassuring to people because there are going to be perhaps
hundreds of billions of dollars of loss In Japan because
these systems did not work and many of them are just going to
be i1nnocent victims.

Two of the hydrogen explosions In Japan occurred due to
hydrogen buildup in the spent fuel pools. Isn"t i1t true that
none of these measures are ever used to protect spent fuel
containment from a hydrogen explosion?

Mr. {Virgilio.} Correct.

Mr. {Markey.} That is correct? Thank you. So
basically whatever equipment is in place to prevent hydrogen
explosions has been made optional by the NRC or has just
catastrophically failed i1in Japan. So that is something that
we just have to take note of here in our country and require
a full-scale reevaluation of all of the assumptions which we
have made. There was a 9.0 earthquake in Oregon 100 years
ago. We are not talking about prehistoric times. And we
just have to make sure that we have got these protections

that are i1in place, that work and are mandated by the NRC.
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Mr. {Barton.} Mr. Chairman?

Mr. {Markey.} And that is not the case today.

Mr. {Stearns.} And 1 thank the gentleman. The
gentleman®s time iIs expired.

Mr. {Barton.} Mr. Chairman?

Mr. {Stearns.} Yes. The gentleman is recognized.

Mr. {Barton.} 1 would like to ask you to ask former
Chairman Markey if the materials that he referred to that he
received from the NRC with regard to the vessel wall and some
of the issues, 1T they could be made available to other
members of the subcommittee?

Mr. {Markey.} Without any problem at all.

Mr. {Barton.} Since there seems to be some question
from this witness whether the materials that Mr. Markey
obtained are as valid as they are purported to be, so I would
appreciate that.

Mr. {Stearns.} Okay, and | appreciate the gentleman
from Massachusetts providing that for the rest of the
committee members, and the gentleman from California, Mr.
Bilbray, is recognized for 5 minutes.

Mr. {Bilbray.} Thank you, Mr. Chairman. Just for the
record, as the gentleman from Massachusetts pointed out, that
Oregon, Washington and Alaska i1s where a 9.0 could occur

anywhere within the United States territory. California, it
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has been pointed out, that a 7.0 is the maximum that 1is
possible on our side, and the gentleman from Massachusetts
may be interested that Secretary of Energy Chu has pointed
out that that 7.0 will occur every 7,000 to 10,000 years. So
I think that when we talk about what is possible out there, |
think Secretary Chu made it quite clear that you guys, Mr.
Virgilio, are planning for the worst possible as geologists
have pointed out and then on top of that the lateral stresses
that places like San Onofre was designed for looks like it
was almost twice of what the original design of the Japanese
plant was. Isn"t that fair to say?

Mr. {Virgilio.} We are not exactly sure about the
design details on the Japanese plant.

Mr. {Bilbray.} My big question is, the number of the
original design was half, and they were trying to retrofit up
to a standard somewhere close to us, and I was just wondering
1T anybody knows how far they got with that retrofit before
this earthquake.

Mr. {Virgilio.} We would have to get back to you on
that, sir.

Mr. {Bilbray.} Okay. Let me just tell you one thing as
somebody who has listened to a lot of testimony here. There
is a lot of reason why people testify and vacillate around

here but for you to say allowing us to say with confidence



74

1584 that the U.S. plants continue to operate safely, you realize
1585 the risk you are taking by coming out and saying that out
1586 front? This iIs the reason why witnesses usually aren®t

1587 making those kind of decisions. Mr. Virgilio, do you

1588 understand how much you are taking a risk of being attacked?
1589 Mr. {Virgilio.} 1 don"t think that that i1s a risk at
1590 all, sir, based on the design and operation of the nuclear
1591 power plants.

1592 Mr. {Bilbray.} You are talking facts, you are not

1593 talking politics. | am just saying that in this town,

1594 anybody who stands up and lays out what they think is the
1595 truth in clear and defined limits. It exposes them to

1596 attack. And I would just like to say, | guess you are used
1597 to it, but expect to be assaulted for being brave enough to
1598 say in public what a lot of people know or think they know,
1599 and the fact i1s other people don"t want to hear about.

1600 So let me go back. Mr. Chairman, Mr. Waxman pointed out
1601 quite appropriately that we want to make our nuclear

1602 facilities as safe as possible, and 1 would ask that while we
1603 are talking here that we ask the Science Committee to join us
1604 in a joint hearing to talk about the fact that we are

1605 operating with 40-year-old technology and what can we do iIn
1606 the future to go to technology, and as the witnesses will

1607 know, there is technology out there that eliminates the
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possibility of the hydrogen being created. There is a lot of
these kinds of issues that we ought to be talking about, not
just talk about what we do with these older plants but do we
do to move forward with a safe program, and 1 hope that we
can join with the Science Committee--

Mr. {Stearns.} Will the gentleman yield?

Mr. {Bilbray.} Go ahead.

Mr. {Stearns.} 1 think that is a very good idea, and
particularly with these backup generators and understand how
to make sure that they work and the batteries, so I think
that 1s a good suggestion to work with Mr. Ralph Hall, who 1s
the present chairman of the Science Committee, who i1s a
former member of Energy and Commerce, so your suggestion 1is
well taken and I will talk to Mr. Hall.

Mr. {Bilbray.} 1 appreciate that.

Mr. Virgilio, the comparison that we are looking at iIn
California where our earthquake faults are to the inland, not
out. Ours do not plunge and fall like the Japanese. Do we
have any indication there was major failure in the Japanese
plant before the tsunami hit?

Mr. {Virgilio.} No. As a matter of fact, i1t appears
from what we know today that as a response to the earthquake,
the plant shut down safely as designed. It was the tsunami

that has caused the problems.
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Mr. {Bilbray.} So even though their design looks like
it was much less than ours and was never designed up to the
9.0 or at least in theory wasn"t, it did survive that hit
even though that earthquake was only 100 miles from their
area, so It was the tsunami that we have really got to talk
about. Okay. So they were inundated, their units. Our
units at San Onofre and at Diablo, they are protected not by
a ten-foot surge wall but I think one is 25 and 1 think
Diablo is over 857

Mr. {Virgilio.} Yes, Diablo is up on a cliff.

Mr. {Bilbray.} Up on a cliff. And second of off, the
generating systems at those two facilities are encased In the
mountain, sealed off so they are protected even if the surge
wall was breached, are protected from the hit?

Mr. {Virgilio.} Yes. As a matter of fact, what we know
today about the Fukushima design was i1t was their fuel oil
tanks that were not as protected and that may have been the
cause of the loss of--

Mr. {Bilbray.} And in the California example, our fuel
oil basically is way up on top of the hillside?

Mr. {Virgilio.} It is well protected.

Mr. {Bilbray.} Okay. And even if the units were
submerged, they are designed to operate with that capability

in most instances?
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Mr. {Virgilio.} No, the units are not designed to be
submerged. They are protected from being submerged.

Mr. {Bilbray.} Okay. Thank you. 1 appreciate that.
just think that we are trying to clarify the limits. So
basically you are willing to say that right now under the
same situation, even though geologists say it could not
happen within 7,000 to 10,000 in frequency but the fact is,
we have designed to that where the Japanese had not created
those safety buffers that we have now?

Mr. {Virgilio.} It appears that they were not designed
for that tsunami.

Mr. {Bilbray.} Thank you very much. | appreciate it.

Mr. {Stearns.} The gentleman®s time is expired and
yields back the balance and Ms. Christensen of the Virgin
Islands is recognized for 5 minutes.

Dr. {Christensen.} Thank you, Mr. Chairman.

My question, Mr. Virgilio, is about the evacuation zone.
On March 16th, the Nuclear Regulatory Commission in
collaboration with the Department of Energy and other U.S.
government agencies advised American citizens within a 50-
mile range around the stricken Fukushima nuclear plant
evacuate. The Japanese limited their mandatory evacuation
zone to within 12 miles of the site. In a speech on Monday,

Chairman Jaczko called the NRC"s decision, and 1 am quoting,
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~“"a prudent course of action."" He also stated that the
evacuation range was predicated on information that the NRC
had available at that time. So Mr. Virgilio, can you briefly
describe the information on which NRC based that decision?

Mr. {Virgilio.} Let me let my colleague, Don Cool,
answer that, please.

Mr. {Cool.} The NRC had available to is limited
information but knew that there was damage at the reactor and
that there appeared to be damage to some of the spent fuel
pools. Under that circumstance, we determined that it was
prudent to include a significant portion of two of the spent
fuel pools and one of the reactors in a release that could
possibly occur. Under that circumstance and using our
modeling, we included that if such a release occurred all at
once with a wind direction which was over land, that
radioactive materials could be moved out to a distance that
would include 50 miles. As we try to make our
recommendations on the possibility of what could happen so
that the actions can take place before any individuals are

actually put at risk, we deemed it was prudent to make that

recommendation.
Dr. {Christensen.} Thank you. And Chairman Jaczko also
said that the 50-mile zone was, again, I am quoting,

“Tconsistent with what we would do in a similar situation in
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1704 the United States."" But U.S. nuclear power plants are only
1705 required to develop emergency evacuation plans for people
1706  living within 10 miles of a reactor. So could you describe
1707 how this 50-mile evacuation zone iIs consistent with the

1708 Protective Action Guidelines established for emergencies here
1709 In the United States?

1710 Mr. {Cool.} The Protective Action Guidelines provide
1711 both for a 10-mile protective action for a plume and a 50-
1712 mile zone. We also require and work diligently on training
1713 and planning for other scenarios. The planning guides

1714 specifically provide for the option to increase the distance
1715 out as iInformation becomes available as necessary using the
1716 planning base, which is well trained. We would rely on the
1717 licensee interacting with the State. We would be trying to
1718 validate that information and validate to the State the

1719 recommendations that would be made. It iIs consistent with
1720 the planning guides that we work with FEMA and Homeland

1721 Security.

1722 Dr. {Christensen.} Okay. Since the NRC issued its 50-
1723 mile evacuation advisory, the International Atomic Energy
1724 Agency and others have measured high levels of radiation in
1725 areas surrounding the Fukushima plant including towns outside
1726 of the 12-mile Japanese evacuation zone. Does any of that

1727 data make you doubt the Commission®s decision to advise
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evacuate for a 50-mile radius?

Mr. {Cool.} No, ma“am.

Dr. {Christensen.} And does the NRC plan to consider
enlarging the 10-mile evacuation radius for reactors in the
United States iIn light of the events i1n Japan?

Mr. {Cool.} That will be one of the i1tems which we will
certainly be reexamining as to a comprehensive look at all of
the aspects and lessons learned from this facility.

Dr. {Christensen.} Thank you.

And Mr. Virgilio, In your testimony you saild In response
to the events, licensees have voluntarily verified their
capabilities to mitigate conditions that result from severe
accidents including the loss of significant operational
safety systems. |Is this something that ordinarily they would
voluntarily have to do or are they required? Are there
specifics requirements and how often do you review these
plans for safety?

Mr. {Virgilio.} 1t did not surprise me at all that the
licensees voluntarily took this action. They actually got
out a little bit ahead of us on this, and again, that is the
culture of the nuclear community in the United States today.
We provided information to them and they acted on it
immediately.

Dr. {Christensen.} And do you think would ordinarily
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they voluntarily just do this voluntarily or had they not
jumped out ahead of you, would you have required--

Mr. {Virgilio.} Yes, we would have, but again, it did
not surprise me that they voluntarily took that action.

Dr. {Christensen.} And the incidents also of course
raised much-publicized questions--well, my time 1s up.

Mr. {Stearns.} 1 thank the gentlelady. The gentleman
from Colorado, Mr. Gardner, is recognized for 5 minutes.

Mr. {Gardner.} Thank you, Mr. Chairman. Thank you, Mr.
Virgilio, Dr. Cool, for your time and testimony today.

And obviously what has taken place iIn Japan i1s tragic.
In the wake of this disaster, | believe it is very important
that we learn, as do you, everything we can from what
happened and move forward in the United States on our energy
policy including our nuclear policy, and 1 applaud you at the
NRC for your 90-day review to take stock of what lessons can
be learned from Japan and how to move forward, but a couple
of questions based on some of the things that 1 have heard
today and some of the other questions you have raised.

Post September 11, 2011, what extra measures has the
United States put in place that really ensures nuclear power
safety and our nuclear plants will continue to have power iIn
the wake of an earthquake or other iIncident?

Mr. {Virgilio.} Well, 9/11, the focus was on security,
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so whille we did have security forces as a requirement at all
of the nuclear facilities, the power plants in particular,
what you saw was an expansion and a hardening of the security
we had in place. We also looked at a few events that could
also occur i1nvolving--and | am dancing around this a little
bit because I am trying not to get into any classified
information.

Mr. {Gardner.} 1 understand.

Mr. {Virgilio.} But we also took a look at what else
could happen as a result of either terrorist attacks or other
things, and we came upon this notion of requiring licensees
to have additional equipment in place. In addition to having
the hardened facility, in addition to hardening the perimeter
and having more guards there, we actually required some
additional equipment. This is what was referred to earlier
as the B.5.b. equipment.

Mr. {Gardner.} So power continuity has certainly been a
part of your plan and requirements, making sure that power is
in place and up and running after--

Mr. {Virgilio.} Really, our requirements are more about
the safety of the nuclear facility. We are not about
generating power. Our focus is really on ensuring that the
power that is generated is done safely.

Mr. {Gardner.} Yes. 1 am sorry for that line of
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questioning. 1 just want to make sure that we are giving you
enough opportunity to answer some of the questions that were
raised about the power supply to the plant in times of a
situation where there may be power disruption to the plant.

Mr. {Virgilio.} We look very carefully at that. We
ensure that there i1s iIn fact multiple redundant and diverse
supplies of power to the plant. We require onsite power
supplies in terms of emergency diesel generators. And then
we assume all of that fails and we require the plants to be
able to cope with the loss of onsite and offsite power for a
certain period of time, and that period of time is determined
by the reliability of both the onsite and the offsite power
supplies, which vary across the country, particularly the
offsite power supplies.

Mr. {Gardner.} And as we have seen and you have said
today, the challenge iIn Japan of course was not the
earthquake; the challenge In Japan was the tsunami.

Mr. {Virgilio.} Yes, that is our understanding.

Mr. {Gardner.} And in some of the conversations we have
heard today about e-mails regarding scientists, scientists
were doing what they were supposed to be doing, which is
trying to put any question, any scenario forward and having a
good back-and-forth and an open discussion. Is that correct?

Mr. {Virgilio.} Absolutely. That is the culture that



1824

1825

1826

1827

1828

1829

1830

1831

1832

1833

1834

1835

1836

1837

1838

1839

1840

1841

1842

1843

1844

1845

1846

1847

84

we encourage at the NRC.
Mr. {Gardner.} And based on that, some of the

discussions we have heard about FOIA and other e-mails, that

was a year ago, the draft report. It has never been
concluded and your actions haven®t had anything to do with
those e-mails. Is that correct?

Mr. {Virgilio.} Where we are today, it is still a draft
report, and those issues are still open items that have not
yet been resolved. If you looked at any study that we do in
the NRC today, you would probably find similar e-mails where

staff are debating the issues internally.

Mr. {Gardner.} Trying to find the holes, trying to make
sure you are covering every possible contingency?

Mr. {Virgilio.} Right. Exactly. Yes, that is correct.

Mr. {Gardner.} Including tsunamis in Pennsylvania?

Mr. {Virgilio.} 1 don"t think we are doing any studies
on that today.

Mr. {Gardner.} And Mr. Virgilio, with respect to the
spent fuel pools, we talked a little bit about the dry
storage casks. What are the advantages and disadvantages of-
-some believe the United States should remove older spent
fuel pools and place them iIn dry storage casks. What are the
advantages and disadvantages of that policy?

Mr. {Virgilio.} Today we believe both designs are safe,
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but if you look at the highest level, you look at the dry
cask storage, it is all passive systems. |If you have it in
the pool, you are required to have cooling systems, heat
removal systems and systems to maintain the level as well as
the purity of the water. So you put It In a cask, i1t is
pretty much done with for the life of the cask.

Mr. {Gardner.} And in the United States, what do U.S.
plants do to protect against explosion or leaks in these
pools?

Mr. {Virgilio.} Today, what we--explosions are
prevented iIn terms of ensuring that you have safety-related
seismically qualified systems to provide level control and
cooling, so there is always water over the fuel to prevent
fuel damage and hydrogen generation.

Mr. {Gardner.} And after September 11th, you went to a
checkerboard type of pattern of storage. Has Japan done the
same thing?

Mr. {Virgilio.} 1 don"t know 1f they have. We have not
only gone to disperse the hottest fuel in the pool so it is
located in different locations so it is not all grouped
together and we have also provided additional measures to put
water into the pools.

Mr. {Gardner.} But we don"t know iIf Japan has done the

same thing?
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Mr. {Virgilio.} We don"t know.

Mr. {Gardner.} And the safety of the fuel pools,
particularly the design of the reactor types in Fukushima
appears to raise legitimate vulnerability concerns. What has
been done iIn the United States--you have talked a little bit
about 1t before--to assure adequate emergency cooling rather
than what we have seen?

Mr. {Virgilio.} For the spent fuel pools?

Mr. {Gardner.} Correct.

Mr. {Virgilio.} All of what is there for cooling is
seismically qualified, which 1 believe i1s probably true iIn
Japan as well today. What we have today as a result of some
of the lessons learned and analysis that we did post 9/11 are
additional backup systems beyond the seismically qualified
safety-related systems. There are now systems in place that
put additional water into the spent fuel pools should an

event occur that would disable all of the safety-related

equipment.

Mr. {Gardner.} Thank you.

Mr. {Stearns.} 1 thank the gentlelady. Next, I
believe, is the gentleman from Virginia, Mr. Griffith, for 5
minutes.

Mr. {Griffith.} Thank you, Mr. Chairman. Thank you all
for being here. |1 have learned a lot already.
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Let me go back to some of the questions that the
gentlelady was asking a couple of minutes ago. As I
understand it, right now we only have for 10 miles if there
is a nuclear problem, is that correct, to evacuate, etc.?

Mr. {Cool.} The planning requirements include a 10-mile
EPC, evacuation planning zone, for a plume and a 50-mile zone
related to ground contamination and food contamination, SO
there are two different zones. The 10-mile zone is the area
related directly to the plume and short-term exposure, which
is carefully planned and drilled and prepared.

Mr. {Griffith.} All right. And in light of the fact
that we evacuated our folks from Japan at 50 miles and the
fact that it does appear that they have had problems further
than 10 miles, they did a 12-mile and 1 think that Dr.
Lyman®s data indicates that there were some hot spots 25
miles out and so forth, do you anticipate--and I think you
said yes but 1 want to clarify--do you anticipate that there
may be an extension of the evacuation zone out a little bit
farther than the 10 miles?

Mr. {Cool.} 1 do not want to speculate whether that
change will or will not be put in place. That is something
that needs to be looked at, needs to be looked at in the
context of all of the other requirements that we have in

place and done in consultation with our States, with FEMA,
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DHS and other organizations that we work cooperatively with.

Mr. {Griffith.} Let me ask this, and it is just
something that I think is pretty easy. Evacuation is not
easy but providing the potassium i1odide in sufficient
quantities In areas around nuclear reactors, that should be
fairly easy. Doesn"t i1t keep fairly well?

Mr. {Cool.} Potassium 1odide tablets will keep
reasonably well. 1 can"t give you a specific half-life.

Mr. {Griffith.} So we would theoretically at the very
least--1 know evacuation takes a lot of plans but we could
fairly quickly provide or make arrangements to have potassium
1odide produced in sufficient quantities and have i1t In a
larger area than the 10-mile zone, could we not?

Mr. {Cool.} That could be one possibility. Ideally,
you woulld provide protection by not having the individuals
exposed, and also keep In mind that potassium iodide is good
only 1f you are going to be subject to an inhalation or
intake hazard of i1odine. 1t does not provide you from any
other external radiation or other forms.

Mr. {Griffith.} All right. 1 heard something on the
news morning, and I apologize--1 had to step out for a
minute--i1T you already covered it, but there was something
that | heard that indicated that there was some deterioration

of the building surrounding the nuclear plants in Japan. Do
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you all have any up-to-date information on that?

Mr. {Virgilio.} Our latest updates are there have not
been changes of that nature in the last several weeks, 1
mean, since the hydrogen detonations that you all hopefully
saw on television.

Mr. {Griffith.} All right. And then is there anything

that | should ask that | haven"t asked?

Mr. {Virgilio.} Not that 1 can think of. You were
pretty comprehensive.

Mr. {Griffith.} All right. Mr. Chairman, 1 yield back
my time.

Mr. {Stearns.} The gentleman yields back and we have
the gentleman, Mr. Scalise, is recognized for 5 minutes.

Mr. {Scalise.} Thank you, Mr. Chairman. It sounds like
all the questions have been asked based on the witnesses*
testimony, but I appreciate the hearing, Mr. Chairman, as
well as our panelists, and | know we have got another panel
afterwards. On the next panel, there is a witness, just
looking at some of the testimony, that looks like is going to
give testimony that there is not sufficient battery backup at
U.S. nuclear facilities, and in particular he alleges that 90
percent of U.S. reactors only have 4-hour capability. Can
you address that concern from what we see iIn the testimony of

the next panel will be brought up?
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Mr. {Virgilio.} Over a decade ago when we promulgated
this what we call station blackout rule that assumed that all
these diverse sources of offsite power are unavailable and
all the diesel generators that are required, onsite power
supplies are unavailable. So you assume all those conditions
occur and then you have to cope with a station blackout for a
certain period of time. Now, the coping time sort of depends
on the reliability of the offsite network so we used
reliability and ability to restore the offsite power supplies
as a mechanism to define the coping times. There is roughly
a 60740 split. If you look at the 104 nuclear power plants
in the United States, roughly 60 percent of those have
alternating power, additional onsite power supplies, either
additional diesel generators or gas turbines beyond the
safety-related equipment that are assumed to have railed in
this analysis. So roughly 40, 40 percent of the plants rely
on batteries. The battery coping times agailn vary depending
on the analysis that was performed. But In each case, the
analysis we concluded as the NRC that there was a sufficient
amount of time on those batteries that would allow the
restoration of power either from onsite or offsite sources.

Mr. {Scalise.} What would a sufficient amount of time
be?

Mr. {Virgilio.} It could be 8 to 16 hours. | can"t
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1992 recall offhand today exactly what the time period was. Each
1993 coping analysis was different, again, depending on the

1994 location of the plant and the reliability of the offsite

1995 power supplies. But again, only 40 percent of the plants
1996 relied on the batteries. Sixty percent of the plants relied
1997 on other sources of alternating power on site.

1998 Mr. {Scalise.} But even within the 40 percent of the
1999 facilities in America, we are just talking about America

2000 right now, not comparing what is happening in Japan.

2001 Mr. {Virgilio.} Right.

2002 Mr. {Scalise.} But of the 40 percent of the U.S.

2003 nuclear facilities that have a battery backup, you are

2004 confident from what you all have seen that the amount of time
2005 that would be required for that battery capacity sufficient
2006 to prevent this type of disaster?

2007 Mr. {Virgilio.} Yes. That said, yes, given our culture
2008 of continuous evaluation, In light of the Fukushima events we
2009 are going to go back and look at that again.

2010 Mr. {Scalise.} Okay, and | appreciate that, and 1 know
2011 you all have said you all are going to obviously from any
2012 disaster--and, you know, surely in south Louisiana we have
2013 gone through more than our fair share--and you learn from
2014 each of those and you improve your redundant systems, even

2015 the ones that fail. And so I would imagine you are all doing
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that as well.

Another lesson from Fukushima, it looks like the
combination of events seemed to go beyond the design for a
basic facility is where they are having their problems. When
you look at United States nuclear facilities, how do we
prepare for those kind of events where it actually does go
beyond the design?

Mr. {Virgilio.} We actually look at severe accident
management by use of additional equipment, some of which we
have already talked about today, and procedures for using
that equipment. A lot of what we are doing today in terms of
coaching and supporting the Japanese is right in that area.
We are using our severe accident management guidelines and
strategies. We are actually providing advice to the Japanese
government on how to use those kinds of strategies, given the
conditions that they have today.

Mr. {Scalise.} And | appreciate you all"s help in
working with them because it Is something that we are all
concerned about. We, of course, are very concerned about the
people of Japan and their health and safety, but also we want
to make sure that if we can give them expertise, we are, and
then we are also looking to make sure that our facilities
have the proper backup, and | appreciate the work you all are

doing to not only review what you have already done but to
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2040 see 1T there are other steps we can take because it is still
2041 an important source, 1 think, of our energy needs iIn the
2042  future just as i1t is today, so | appreciate that and 1 yield
2043  back.

2044 Mr. {Stearns.} The gentleman yields back, and by

2045 unanimous consent, we have the chairman of the Energy and
2046  Power Subcommittee who would like to participate and ask
2047 questions, and 1Tt there i1s objection, Mr. Whitfield will be
2048 recognized for 5 minutes.

2049 Mr. {Whitfield.} Well, thank you, Chairman Stearns, and
2050 thank you all for being here today. We appreciate it.

2051 When was the first nuclear power plant put into

2052 operation in the United States?

2053 Mr. {Virgilio.} 1957.

2054 Mr. {Whitfield.} And the only significant incident was
2055 Three Mile Island. Would that be correct?

2056 Mr. {Virgilio.} 1 think that was the most significant
2057 i1ssue that we have had In the United States.

2058 Mr. {Whitfield.} And it is my understanding that

2059 i1nternational agencies have a matrix from level one to level
2060 seven with seven being the most serious incident. Is that
2061 correct?

2062 Mr. {Virgilio.} Yes. The International Nuclear Event

2063 Scale goes from one to seven. TMI was a five on that scale.
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Mr. {Whitfield.} Three Mile Island was a five?

Mr. {Virgilio.} Three Mile Island was a five on that
scale.

Mr. {Whitfield.} And Chernobyl was seven?

Mr. {Virgilio.} Seven on that scale.

Mr. {Whitfield.} And have they determined yet where the
Japan incident would be?

Mr. {Virgilio.} 1 think it is yet to be determined but
right now they are preliminarily calling it a five.

Mr. {Whitfield.} Now, I read this somewhere. 1 don"t
know If It iIs correct or not, so you all can let me know.
But I had read that if you had been on the property line at
Three Mile Island when that incident occurred that a person
would have been exposed to radiation equivalent to a chest X-
ray. [Is that accurate or not accurate?

Mr. {Cool.} 1 do not recall if that is specifically
accurate. My recollection is 1t was actually less than that.

Mr. {Whitfield.} Less than that? Okay. Now, one other
question 1 wanted to ask, then 1 know there is another panel
and | appreciate you all giving me this opportunity. |1 know
that there is a nuclear plant in Japan that is sort of
modular plant, a smaller plant that i1s cooled by liquid
sodium, and my question is, | don"t think there are plants iIn

the United States cooled by liquid sodium, or is there?
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2088 Mr. {Virgilio.} We had one at one time. Fort St. Vrain
2089 was a sodium-cooled reactor but it is now decommissioned.
2090 Mr. {Whitfield.} But it is my understanding that the
2091 liquid sodium cooling what was basically discovered iIn the
2092 United States or developed in the United States?

2093 Mr. {Virgilio.} We did develop that technology, yes.
2094 Mr. {Whitfield.} Now, is there anything inherently
2095 safer about that kind of cooling system versus any other?
2096 Mr. {Virgilio.} There are advantages and disadvantages
2097 to each of the designs, and you mentioned the small modular
2098 reactors. Today In the United States, we are looking at a
2099  full including the sodium-cooled reactors but 1 think the
2100 more likely ones, the ones that are being talked about being
2101 first deployed in the United States, are light water-cooled
2102 reactors.

2103 Mr. {Whitfield.} AIll right. 1 yield back the balance
2104 of my time. Thank you.

2105 Mr. {Stearns.} 1 thank my colleague for participating
2106 and we look forward to him again coming to visit with us.
2107 I think before, Mr. Virgilio, we let you go, 1 am going
2108 to ask briefly some questions and offer this opportunity for
2109 the ranking member also. Was the 50-mile evacuation plan an
2110 NRC decision?

2111 Mr. {Virgilio.} It was an NRC recommendation.
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Mr. {Stearns.} Was there a vote on this recommendation?

Mr. {Virgilio.} It was coordinated with a number of
other agencies including Department of Energy, OSTP, the
White House.

Mr. {Stearns.} Well, if there wasn"t a vote on i1t, how
did 1t get implemented? Can these recommendations, the 50-
mile evacuation plan be implemented without a vote by the
commission? Just yes or no.

Mr. {Virgilio.} 1 don"t know. We are talking about
Japan and the events in Japan. That was done without a
commission vote.

Mr. {Stearns.} 1In 1988, the NRC adopted the station
blackout rule or the 50 C.F.R. 50.63. That rule requires
plants to be able to provide a station blackout for a
specific period based on certain factors like the reliability
of emergency power sources, the time needed to restore
offsite power and certain information about the reactor core.
What blackout period can U.S. plants survive?

Mr. {Virgilio.} It depends on the location of the
facility but 1t is typically on the order of 4 to 16 hours.

Mr. {Stearns.} We are having on the second panel Dr.
Lyman. He is a witness on the next panel. In his written
testimony, he states that the U.S. plants are only required

by the NRC to have sufficient battery capacity to cope with a
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blackout for only 4 to 8 hours. In fact, Dr. Lyman states
that 90 percent of U.S. reactors have only 4 hours of backup
battery power. Is that true? Do you agree?

Mr. {Virgilio.} 1 don"t agree.

Mr. {Stearns.} You don"t agree?

Mr. {Virgilio.} 1 believe that 60 percent of the plants
in the United States don"t rely solely on the batteries. In
that rulemaking, they rely on other sources of power on site,
and that is preceded by the fact that each site has to have
redundant emergency diesel generators and multiple ties to
the offsite network. So the station blackout rule assumes
that none of that is operable, and then 1t goes on to
postulate and require additional onsite power supplies.

Mr. {Stearns.} Does the NRC require any other form of
backup power other than the batteries?

Mr. {Virgilio.} Well, the normal power supplies are
diesel generators that are located on site that are
seismically qualified safety-related diesel generators that
would provide power should there be a loss of offsite power
to the nuclear power plant.

Mr. {Stearns.} If that paradigm was true in Japan that
IS here in the United States, would that have made a
difference, In your opinion?

Mr. {Virgilio.} 1 believe i1t was iIn place iIn Japan, and
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what made the difference was the tsunami and we believe now
it had an impact on the fuel oil supply for the onsite diesel
generators.

Mr. {Stearns.} Before we let you go, I want to make
sure we put in place some of the basics. 1 guess a potential
lesson from what happened in Japan involves events or a
combination of events that seem to go beyond the design basis
for the facility. |1 guess the question would be, what
measures do the United States fTacilities need to take to
address the emergencies for events that surpass the design
basis of the facility? And does the NRC require the industry
to ensure assumptions about design basis and related
emergency response are tested? How can we in Congress assess
the quality of the work and what sort of planning is done to
anticipate a confluence of events such as the power blackout
and loss of road access? |If you can, just answer those
questions together and perhaps take me through what your
thinking is.

Mr. {Virgilio.} We do have severe-accident management
strategies in place at all of these nuclear power plants that
are in operation today. And again, these strategies look at
the most improbable events that could possibly occur at the
nuclear power plants and these are the strategies that we are

using to help coach the Japanese in responding to the events
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in their country today.

Mr. {Stearns.} Is there anything we in Congress that
you woulld recommend this morning that we do perhaps in terms
of planning or implementation? Is there anything that
Congress should follow up with?

Mr. {Virgilio.} There i1s nothing that we need
immediately, but as we proceed through the 90-day assessment
and the longer-term assessment, we will certainly come back
to you if we believe we need legislation to support any
actions that we need to take.

Mr. {Stearns.} All right. The gentlelady from Colorado
IS recognized.

Ms. {DeGette.} Thank you so much, Mr. Chairman.
Sometimes iIn Congress, we get into these kind of modes where
it looks like all the Democrats are attacking nuclear power
and all the Republicans are defending i1t, and I don"t think
that 1s what we are intending here. What we are intending 1iIs
to make sure that the unintended and the emergency doesn®t
happen here like it happened iIn Japan. We saw this in the
Gulf last year when everything that could have gone wrong
with the Deepwater Horizon did, and so as a result we had the
unthinkable happen. So that is why I just want to follow up
on the questions that we are asking you because in Japan, you

know, it is one of the most advanced technologies iIn the



2208

2209

2210

2211

2212

2213

2214

2215

2216

2217

2218

2219

2220

2221

2222

2223

2224

2225

2226

2227

2228

2229

2230

2231

100

world and the most advanced economies, and in fact at this
Fukushima Darichi plant, they knew that they were in an
earthquake zone and they designed the plant for the
earthquake zone to the best of their technologies at that
time, correct?

Mr. {Virgilio.} That is our understanding, yes.

Ms. {DeCGette.} And so they designed it for the
earthquake, and in fact it appears at this early stage that
the plant survived the earthquake, correct?

Mr. {Virgilio.} That is our understanding.

Ms. {DeCGette.} But then the next thing that happened
was, the tsunami, correct?

Mr. {Virgilio.} That is our understanding.

Ms. {DeCGette.} And they had designed the plant to

withstand a tsunami. They had the seawalls, correct?

Mr. {Virgilio.} The details around the design for the
tsunami, 1 am not familiar with.

Ms. {DeCGette.} Right. But they thought they were
designing it--

Mr. {Virgilio.} Yes.

Ms. {DeCGette.} --to withstand a tsunami, right?
Mr. {Virgilio.} Some level of --

Ms. {DeCGette.} But then the tsunami breached the

seawall, right?
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Mr. {Virgilio.} Correct.

Ms. {DeCGette.} So this was an extraordinary
circumstance that had not been predicted, right? And then
the way that the plant was designed is, it got the
electricity for the cooling off the grid, right?

Mr. {Virgilio.} Normally, yes.

Ms. {DeCGette.} And then it had a backup of the diesel,
right?

Mr. {Virgilio.} Yes.

Ms. {DeGette.} But then when the tsunami breached the
seawall, then the diesel supply was cut off, as you said,
correct, Mr. Virgilio?

Mr. {Virgilio.} Yes, that is correct.

Ms. {DeCGette.} So then they had a battery backup after
that but that only lasted 6 to 8 hours, correct?

Mr. {Virgilio.} Our understanding, yes.

Ms. {DeGette.} And then so what happened is, they were
not able to reconnect any other power supply because of the
devastation of the earthquake and so on, and that is what led

to some of these problems, right?

Mr. {Virgilio.} Now they are connecting the power
supply.

Ms. {DeCGette.} Right. But 1t is weeks later now. So
some of our plants In the United States have a similar backup
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type of design where they go off the grid, then there is a
diesel backup and then there is a battery backup for that,
correct?

Mr. {Virgilio.} Yes.

Ms. {DeGette.} And that includes the Peach Bottom plant
that we were talking about earlier, right?

Mr. {Virgilio.} Yes.

Ms. {DeCGette.} And so if those mechanisms all fail and
you have to go to the battery backup at the U.S. plants, the
question someone else was trying to ask you is, those
batteries that are the third-tier backup are 4 to 8 hours,
correct?

Mr. {Virgilio.} Yes.

Ms. {DeCGette.} And so one of the things we need to look
at, and I am sure the NRC is looking at in its analysis,
especially with what happened In Japan is, can we get that
third-tier battery backup, can we get batteries that will
last longer iIn case there is some devastating rupturing of
the electrical source so you can"t get it hooked back up
right?

Mr. {Virgilio.} A specific line item in our lessons
learned actions.

Ms. {DeCGette.} Is that--

Mr. {Virgilio.} Look at station blackout, look at iIn
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light of Fukushima is a specific line item in our action
plan.

Ms. {DeCGette.} And the NRC when it looks at plants in
the United States, i1t doesn"t just look at plants that might
be impacted by, say, tsunamis, right?

Mr. {Virgilio.} We look at all plants against a certain
range of--

Ms. {DeCGette.} 1 mean, there are plants in the United
States that could have different reasons for disruption of
the electricity which would cause the cooling systems to
fail, right?

Mr. {Virgilio.} A specific line item iIn our plan to
look at all natural phenomena.

Ms. {DeCGette.} And unnatural phenomena. You know, the
unspoken word the chairman and 1 are talking is terrorism. |1
mean, you know, you could have some kind of devastating
terrorist attack, God forbid, that knocked out the
electricity and you couldn®"t get i1t reconnected and for some
reason the diesel failed and then you are in the battery,
right?

Mr. {Virgilio.} Therein lies the rationale for why we
required the B.5.b. equipment.

Ms. {DeCGette.} Right. And so one of the things that

you are looking at in this SOARCA analysis is, does that
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2304 B.5.b. equipment work, right?

2305 Mr. {Virgilio.} Yes.

2306 Ms. {DeCGette.} And, you know, that is all we are asking
2307 1s that we continue as we get more knowledge and information,
2308 we continue to think the unthinkable. That 1s what we are

2309 looking for here, and I think you would agree.

2310 Mr. {Virgilio.} That is our culture.
2311 Ms. {DeCGette.} Thank you very much. 1 yield back.
2312 Mr. {Stearns.} 1 thank the gentlelady, and we are now

2313 going to call up the second panel, and thank you both of you
2314 for your time.

2315 Mr. {Virgilio.} Thank you, sir.

2316 Mr. {Stearns.} On the second panel, the first witness
2317 1s Mr. William Levis. Mr. Levis is currently the President
2318 and Chief Operating Officer of PSEG Power. This company

2319 operates two nuclear generating stations and is part owner of
2320 another. Mr. Levis is testifying on behalf of the Nuclear
2321 Energy Institute, or NEI. The second witness i1s Dr. Edward
2322 Lyman. Dr. Lyman is Senior Staff Scientist at the at the
2323 Global Security Program at the Union of Concerned Scientists.
2324 And the third witness is Dr. Michael Corradini. He is Chair
2325 of the Nuclear Engineering and Engineering Physics Program at
2326 the University of Wisconsin In Madison. He i1s a member of

2327 the Department of Energy Nuclear Energy and NRC"s Advisory
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Committee for Reactor Safeguards. He is testifying today on
behalf of the American Nuclear Society.

I say to all of you, your testimony that you are about
to give 1s subject to Title 18, which is section 1001 of the
United States Code. When holding an investigative hearing,
this committee has the practice of taking testimony under
oath. Do you have any objection to testifying under oath? |1
hear no.

I advise you that under the rules of the House and the
rules of the committee, you are entitled to be advised by
counsel. Do you desire to be advised by counsel during your
testimony today? If not, 1f you would please rise and raise
your right hand 1 will swear you in.

[Witnesses sworn.]

Mr. Levis we will start with you with a 5-minute opening

statement. Welcome.
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I
ATESTIMONY OF WILLIAM LEVIS, PRESIDENT AND CHIEF OPERATING

OFFICER, PSEG POWER LLC; EDWIN LYMAN, SENIOR STAFF SCIENTIST,
UNION OF CONCERNED SCIENTISTS; AND MICHAEL CORRADINI, CHAIR,
ENERGY AND PHYSICS DEPARTMENT, UNIVERSITY OF WISCONSIN-
MADISON

I
ATESTIMONY OF WILLIAM LEVIS

} Mr. {Levis.} Chairman Stearns, Ranking Member DeGette
and members of the subcommittee, thank you for the
opportunity to appear before you today. |1 appreciate your
invitation to testify at today®"s hearing to discuss the
status of the U.S. nuclear industry and the implications of
the Fukushima nuclear accident on nuclear energy in the
United States. 1 am testifying today on behalf of the
Nuclear Energy Institute, the nuclear energy industry®s
Washington-based policy organization.

My remarks today will cover four points. First, U.S.
nuclear power plants are safe. Second, safety is the U.S.
nuclear energy industry®s top priority. Third, the U.S.
nuclear energy industry has a long history of continuous
learning from operational events. We will do the same as a

result of the Fukushima accident. And fourth, the U.S.
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nuclear energy industry has already taken proactive steps to
verify and validate or readiness to manage extreme events.
We took these steps early without waiting for clarity on the
sequence of failures at Fukushima.

Regarding the first point, U.S. nuclear power plants are
safe. They are designed and operated conservatively to
manage the maximum credible challenges appropriate to each
nuclear power plant site. U.S. nuclear power plants have
also demonstrated their ability to maintain safety through
extreme conditions including floods, hurricanes and other
natural disasters. U.S. nuclear reactors are designed to
withstand earthquakes, tsunami, hurricanes, floods, tornadoes
and other natural events equal to the most significant
historical event or maximum projected event plus an added
margin for conservatism without any breach of safety systems.
Recent experience with earthquakes in California, Hurricane
Andrew In Florida and Katrina in New Orleans repeatedly
demonstrate that U.S. nuclear plants can withstand severe
natural events. In each case, safety systems functioned as
designed, operators responded effectively and emergency
training proved successful.

Regarding the second point, safety is the U.S. nuclear
industry®s top priority and complacency about safety

performance i1s not tolerated. We know we operate in an
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unforgiving environment where the penalties for mistakes are
high and where credibility and public confidence once lost
are difficult to recover. All of the safety-related metrics
tracked by industry and the Nuclear Regulatory Commission
demonstrate high levels of excellent. Worker radiation
exposure, events with safety implications, lost-time accident
rates have all trended down year over year for a number of
years.

Regarding the third point, the U.S. industry routinely
incorporates lessons learned from operating experience iInto
its reactor design and operations. 1 could point to many,
many examples of Improvements made to the United States
nuclear power plants over the years in response to lessons
learned from operational events. Let me just list a few.

In the 1970s, concerns were raised about the ability of
the boiling-water reactor Mark I containment to maintain Its
design during an event where steam iIs vented to the torus.
Subsequently, every United States operator with a Mark 1
containment implemented modifications to dissipate energy
released to the suppression pole and installed stringent
supports to accommodate loads that could be generated.

As a result of the Three Mile Island accident, NRC
required all sites to have emergency plans including both an

emergency operations facility and a joint information center.
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These offsite facilities were mandated to ensure the States
and NRC could have direct access to information coming from
the plant. 1In 1988, the NRC concluded additional station
blackout regulatory requirements were justified and issued
the station blackout rule to provide further assurance that a
loss of both offsite and onsite emergency AC power systems
would not adversely affect public health and safety.

Since the terrorist events of September 11, 2001, U.S.
nuclear plant operators identified other beyond design basis
vulnerabilities. As a result, U.S. nuclear plant designs and
operating practices since 9/11 are designed to mitigate
severe accident scenarios such as aircraft impact, which
includes the complete loss of offsite power and all onsite
emergency power sources and loss of large areas of the plant.
All U.S. nuclear power plants have enhanced capacity for
fighting very large fires, alternatives for bringing cooling
water to used fuel storage pools and the ability to bring in
additional sources of power from remote locations. Also, all
plants have ability to diesel-driven portable water pumps,
for example, to bring cooling water to the reactor and fuel
storage pool without offsite or onsite electric power.

Regarding the final point, the U.S. nuclear energy
industry has already started an assessment of the events in

Japan and is taking steps to ensure that U.S. reactors could
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2437 respond to events that may challenge safe operation of the
2438 fTacilities. These actions include verifying each plant®s
2439 capability to manage the severe accident scenarios developed
2440 after 9/11 that 1 previously described, verifying each

2441 plant®s capability to manage a total loss of offsite power,
2442  verifying the capability to mitigate flooding and the impact
2443 of floods on systems inside and outside of the plant, and
2444  performing walk-downs and inspection of important equipment
2445 needed to respond successfully to extreme events like fires
2446 and floods.

2447 In conclusion, Mr. Chairman, it will take some time

2448 before we understand the precise sequence of what happened at
2449  Fukushima, before we have a complete analysis of how the

2450 reactors performed, how equipment and fuel performed, how the
2451 operators performed. As learn from this tragic event,

2452 however, you may rest assured that we will internalize those
2453 lessons and incorporate them into our designs, training and
2454  operating procedures.

2455 That concludes my oral testimony, Mr. Chairman. 1 look
2456 forward to answering questions that the committee may have.

2457 [The prepared statement of Mr. Levis follows:]



111

2459 Mr. {Stearns.} 1 thank the gentleman, and Dr. Lyman,

2460 welcome for your 5-minute opening statement.
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I
ATESTIMONY OF EDWIN LYMAN

} Mr. {Lyman.} Good morning. On behalf of the Union for

Concerned Scientists, 1 would like to thank Chairman Stearns,
Ranking Member DeGette and the other members of the
subcommittee for the opportunity to provide our views on the

still-unfolding accident at Fukushima Daiichi and the
implications for nuclear power in this country. UCS would
like to extend its deeply sympathies to the people of Japan
during this crisis.

Before proceeding, | would like to say that the Union of
Concerned Scientists is neither pro no anti nuclear power but
we have served as a nuclear power safety and security
watchdog for more than 40 years.

Today, nearly 4 weeks after the catastrophic earthquake
and subsequent tsunami, there is still much that is uncertain
and 1t will be a long time before we learn all the lessons
from the still-evolving accident. However, the severe and
unacceptable consequences of this disaster for human health,
the environment and the economy are already apparent, and
everyone concerned should not hesitate to take steps to make
sure that such a dire event will not happen in the United

States.
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To that end, the Nuclear Regulatory Commission has
announced that it will conduct both short- and longer-term
reviews of i1ts regulations and procedures, and we believe
that the issues that the NRC is going to look at are the
right issues. However, we are concerned that the NRC"s
review may not be sufficiently thorough without stringent
oversight, and the defensive public posture that the NRC has
taken since March 11th raises concerns, in our view, that the
agency does remain too complacent to conduct a critical self-
examination of i1ts past decisions and practices. The NRC has
to confront the overarching question of whether i1t has
allowed safety margins to decline to unacceptably low levels
and 1t may have to adjust its perception in light of
Fukushima.

One issue we are concerned with is also the promptness
of implementation of any lessons learned. Following the 9/11
attacks, the NRC undertook what i1t called a top-to-bottom
review of its security regulations. Although the review did
uncover serious shortcomings in Its requirements, the process
of fixing them has been so slow that even today, nearly 10
years after 9/11, some nuclear plants have not completed the
required security upgrades. We need to act faster than that.

Now, there are some lessons learned 1 think we can say

with confidence we need to turn our attention to. One is
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whether it was an earthquake and a tsunami or any other event
that could cause a loss of offsite power and onsite power
called a station blackout. There needs to be a coping
strategy that is longer than what the United States requires
today. Whether i1t i1s battery backup or anything else, the
coping strategy is not longer than 8 hours for any plant, and
I think we have already seen the consequences of having a
complete station blackout for a long period of time and the
potential situation that can evolve.

The second issue has to do with spent fuel pools. We
believe that the evidence is already abundant that there will
be a safety advantage and a security advantage to
accelerating the transfer of spent fuel from overloaded wet
pools into dry cask storage. That would reduce both the
radioactive inventory and the heat load of the pools and also
allow for more time to intervene should there be an
interruption of cooling. So we do believe there is a
significant safety advantage and there shouldn®t by any more
hesitation to accelerate that transfer.

The third issue has to do with how do you cope with an
event like we are see in Fukushima if there is already core
damage. Now, the Japanese are engaging in truly heroic
actions but they are barely managing to contain the

situation. In fact, there already has been a large
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radiological release into the atmosphere and into the ocean.
We need to do better than that. And so the issue comes up,
are U.S. plants better prepared to cope once damage has
occurred or once safety systems have been lost for a long
period of time and cooling has been interrupted.

And this i1s the i1ssue that I wanted to bring out with
the e-mails that have been referred to before that we
received through FOIA. The issue is really that the NRC and
the iIndustry are taking credit for these measures. We have
already heard it today as an example that we are better
prepared to deal with the aftermath of the Japanese accident,
but the fact i1s, many of these measures, they are not
seismically qualified. There Is no guarantee that they would
work under these severe conditions. In fact, the memos
indicate that there is concern among some NRC staff about
whether credit should be taken for internal studies, so |
question why credit should be taken for them when the NRC and
the i1ndustry are out talking about the safety of plants
today. They need to establish more secure and more reliable
equipment and supplies and procedures for dealing with the
aftermath of this event.

Finally, with regard to emergency planning zones, we
believe the expansion out to 50 miles was appropriate for

U.S. citizens of Japan, and we do believe there needs to be a
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new examination of the requirements here at home. Simply
saying that we can expand from 10 to 50 miles if we have to
is not adequate because if you don"t plan for that kind of an
expansion, certainly iIn some areas of this country of densely
populated areas, that expansion may be chaotic and
ineffective. So you need planning for emergency planning.

And with that, 1 would like to stop and I would be happy
to take your questions. Thank you.

[The prepared statement of Mr. Lyman follows:]
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2565 Mr. {Stearns.} 1 thank the gentleman. Mr. Corradini,
2566 wellcome, and we would appreciate your opening statement for 5

2567 minutes.
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I
ATESTIMONY OF MICHAEL CORRADINI

} Mr. {Corradini.} Thank you, Chairman Stearns and
Ranking Member DeGette and subcommittee members. 1 will try
to be brief since 1 am the last.

Currently, 1 am Chair of Nuclear Engineering and
Engineering Physics at UN Madison. | also serve on the DOE"s
Nuclear Energy Advisory Committee and the NRC"s Advisory
Committee on Reactor Safeguards. 1 appear today on behalf of
the American Nuclear Society, and the ANS is a professional
society comprised of about 11,000 men and women who work in
the nuclear industry, the medical community, our national
labs, universities and government. On their behalf, I would
like to express my deepest sympathies to the people of Japan
for their loss and hardship. Also, | have been asked by the
ANS to co-chair with Dr. Dale Klein, former chairman of the
Nuclear Regulatory Commission, a special commission on
Fukushima Daiichi. This commission will bring together
experts from the nuclear and health physics disciplines to
examine the major technical aspects of the event.

I would like to focus today on what we know so far based
on news reports and reports from within Japan. Following the

March 11th earthquake, the reactors at Fukushima Daiichi,
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Daini and Osonowa all shut down automatically as designed,
and emergency power systems were successfully activated.

This occurred even though the quake exceeded the reactor®s
design base. It was the tsunami which dealt a crippling blow
to Fukushima Darichi. The surge of water reportedly was over
40 feet high, overwhelmed the 17-foot seawalls, and by all
indications wiped out the plant®s offsite power supply as
well as its backup generators, associated pumping, electrical
and venting systems for units 1 through 4.

Battery power control and pumping systems operated until
about midnight Friday. Then the plant slipped into a
blackout condition. With no cooling available, the reactor
cores heated up, damaged fuel rods and caused chemical
reactions that resulted in a buildup of hydrogen inside the
reactor vessels. Tokyo Electric Power Company, or TEPCO, was
able to begin so-called feed-and-bleed seawater iInjection by
Saturday afternoon using portable generators and pumps.
However, as steam was released from the reactors, so was
hydrogen, which ultimately accumulated at the top of the
reactor buildings exploded, causing severe damage to the
structure outside the containments. The spent fuel pools
experienced problems as well. For reasons that are not
completely clear at this time, water levels dropped in the

first few days, causing hydrogen generation and combustion,
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fuel rod cladding failures and releases of radioactivity to
the environment. Subsequently, TEPCO used seawater, then
freshwater to refill the pools.

Clearly, this was a major accident. So what are the
effects of the accident on the surrounding region?
Immediately after problems at Fukushima were apparent,
Japanese officials quickly evacuated people within the 12-
and then eventually 20-kilometer radius of the plant. In the
first few days after the earthquake, the airborne radiation
levels iIn the vicinity spiked repeatedly. However, by a week
after the event they had fallen to levels a couple of times
natural background, and in fact, readings outside the 60-
kilometer radius of the plant are now close to normal.

Clearly, the cleanup will be long and expensive. It is
necessary to continue monitoring the effects of radioactive
releases. We will have to be mindful of the migration of
radionuclides into the food chain. Also, we hope that the
plant personnel that are onsite dealing with and stabilizing
the situation do not suffer excessive radiation exposure but
none to date. However, at this time all indications that
this event will not have significant public health
consequences in Japan.

So what are the relevant lessons for the U.S. plants?

First, 1t i1s highly unlikely that a Fukushima event could
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2638 happen in the United States. We have no operating plants on
2639 active subduction faults. Our plants are robustly designed
2640 to withstand seismic events, and each has a diverse and

2641 redundant array of safety systems. All have a strict

2642 regulator, the NRC. The U.S. nuclear industry has

2643 1mplemented a number of equipment upgrades post 9/11

2644  including hardened vents to prevent hydrogen explosions and
2645 systems that allow for reactor cooling and blackout

2646 conditions. Finally, U.S. plants run regular drills

2647 simulating adverse conditions so they are better prepared to
2648 manage unforeseen events.

2649 The first main lesson which 1 believe extends to our
2650 civilian infrastructure, to our entire civilian

2651 infrastructure is that emergency preparedness for extreme
2652 natural disasters is critically important to preserve life,
2653 health and property. Secondly, we continually need to ask
2654 ourselves the hard what-i1if questions. We did this after the
2655 Three Mile Island accident which resulted In severe-accident
2656 management guidelines being used in U.S. plants today. We
2657 also need to reexamine our short- and long-term management of
2658 spent nuclear fuel. Lastly, we have to be prepared to

2659 recognize success within failure. | think the Fukushima
2660 situation is about as bad as i1t gets for light-water

2661 reactors. Yet 1T no major public health impacts emerge, |
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would argue this is a successful outcome given the enormous
scope of the natural disaster.

So with that, 1 will thank you and look forward to
questions.

[The prepared statement of Mr. Corradini follows:]
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Mr. {Stearns.} 1 thank you, and 1 will start with the
questions.

Mr. Levis, as I understand it, you have actually had
experience operating a nuclear power plant. Is that correct?

Mr. {Levis.} Yes, sir.

Mr. {Stearns.} And was your title then the chief
nuclear officer for the plant?

Mr. {Levis.} That is correct.

Mr. {Stearns.} Was this while you were in the military?

Mr. {Levis.} No, this was my previous job with Public
Service Enterprise Group was as chief nuclear officer

responsible for the Salem and Hope Creek station.

Mr. {Stearns.} Okay. Dr. Lyman has indicated a little
concern about preparedness of the United States. Based upon
your experience actually operating a nuclear power plant, do
you see what is happening in Japan ever happening here in the
United States?

Mr. {Levis.} The question of could it happen here, 1
like to start with saying we assume it can happen here but 1
have confidence that we can deal with it because we start
saying it can and we work from there to make sure we have iIn
fact built into our process a sufficient--

Mr. {Stearns.} Do you think we have built into our
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procedures--

Mr. {Levis.} Yes, sir, I do. 1 think we have built it
into our design, built It into our operating practices and
also our emergency plans.

Mr. {Stearns.} So again, | would ask you the question,
do you think what happened in Japan could likely happen iIn
the United States based upon your experience?

Mr. {Levis.} No, sir, | don"t.

Mr. {Stearns.} Dr. Corradini, you made a statement.
You said no health consequences will occur in Japan because

of the nuclear incident. Did I hear you correctly say that?

Mr. {Corradini.} 1 said something like that.

Mr. {Stearns.} So in your opinion, notwithstanding what
had happened there, you feel confident no long-term health
care problems will occur iIn Japan. And what do you base that
on?

Mr. {Corradini.} So I think In my written testimony,
what 1 have had access to are essentially reports from NISA,

the Nuclear and Industrial Safety Agency, and their releases
of radiation monitoring, and from what is seen to date, 1

don®t think there will be severe health consequences from the

accident.
Mr. {Stearns.} Mr. Levis talked a little bit about
preparedness that Dr. Lyman talked about. Do you mind just
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maybe commenting upon what Dr. Lyman said in terms of U.S.
preparedness?
Mr. {Corradini.} He said a number of things. Which one

would you like to me to comment on?

Mr. {Stearns.} Well, you are welcome to comment on all
of them. 1t is an open-ended question for you to answer.

Mr. {Corradini.} 1 think I know Dr. Lyman from a number
of times when we have spoken either together or between

sessions, so | think some of the things that he says we have
to take serious thought with. 1 think his comments about
having to review what we have currently iIn plants iIs a
logical thing to do. | don"t particularly specifically agree
with some of his conclusions. So I apologize for starting
off like this, but as an engineer, 1 qualify everything,
right, because we don"t--the first thing you learn as an
engineer is, you don"t trust anybody else except yourself,
and even that you double check. So I agree on many counts
with what Dr. Lyman says in terms of we have to be concerned
about. I don"t necessarily come to the same conclusions
about how I would act upon those concerns.

Mr. {Stearns.} And what conclusions do you draw
differently than Dr. Lyman?

Mr. {Corradini.} 1 don"t think necessarily--well, now I

am getting into personal opinion so I am going to have to be
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careful.

Mr. {Stearns.} Well, no, that is why you here. Dr.
Lyman is giving his personal opinion too.

Mr. {Corradini.} 1 am sure he has. 1 don"t necessarily
think I would come to the same conclusions about evacuation
zone planning because 1 think we are early iIn the game of
that. 1 just remind the committee that at TMI since | was
the alternative events sequence scenario for the Presidential
Commission for 3 weeks, | enjoyed my stay in Washington. Two
days after TMI, we asked to move the evacuation zone from 10
miles to 20 miles based on some hypothetical possibilities.
So we can take actions as appropriate to protect health and
safety of the public and the areas surrounding the plant but
we have to be careful how we do it. 1 would say that if 1
were personally to think a plan forward, 1 would say I would
like to risk-informed decisions relative to evacuation
planning where 1 would actually look at--and 1 think Mr.
Virgilio said this probably best where you are looking at
essentially the possibility of events that can occur, the
consequences of those events and try to decide and form some
sort of risk context. So assuming for a size for an
evacuation zone to me is a bit too early.

Mr. {Stearns.} Mr. Levis, you heard the first panel,

and Dr. Lyman mentioned the SOARCA analysis and the B.5.b. e-
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mails. Is there anything you would want to comment based
upon what Dr. Lyman said about that or perhaps what the first
panel talked about?

Mr. {Levis.} Since the SOARCA is a draft report, 1
haven®t had the benefit of seeing It since It hasn"t been
released, but what I can comment on is the B.5.b. items we
talked about. | mentioned in my testimony we verified them.
We know the work. We have trained our people to make them
work and we have demonstrated the equipment will work, and if
I could add there, this is not just one or two checklists we
developed. For our particular station, this i1s over 100
procedures that we have put In place to basically address the
what-i1f questions that we don"t know and understand today.

So 1 am very, very confident that we can implement these
procedures and the equipment will work.

Mr. {Stearns.} My time is expired. The gentlelady from
Colorado i1s recognized for 5 minutes.

Ms. {DeGette.} Thank you so much, Mr. Chairman.

Mr. Levis, 1 think we are all happy to hear you say that
it industry"s view that what happened in Japan could not
happen In the United States today, but 1 am going to assume
that you don"t mean that we can®t take lessons from what
happened iIn Japan and improve our situation in the United

States even better, correct?



2787

2788

2789

2790

2791

2792

2793

2794

2795

2796

2797

2798

2799

2800

2801

2802

2803

2804

2805

2806

2807

2808

2809

2810

128

Mr. {Levis.} That is correct.

Mr. {DeCGette.} And Dr. Corradini, you are nodding your
head yes. You would also agree with that?

Mr. {Corradini.} Every system that we build as
individuals or groups can be improved, and so we learn from
every event.

Ms. {DeCGette.} So that is all we are trying to figure
out today is how can we take lessons from this and improve on
that. The new equipment and the procedures for nuclear
reactors that was ordered by the NRC after September 11, the
B.5.b. mitigating systems that we have been talking about
actually made a big difference in the draft results of the
modeling that we have been talking about of the severe
reactor accident scenarios at the Peach Bottom nuclear plant
which as we have heard coincidentally has the same design as
the Fukushima reactors in Japan. With the new post-9/11
equipment, the Peach Bottom reactor narrowly avoided core
damage and a complete loss-of-power scenario and without that
equipment core damage occurred in the simulation.

And so Dr. Lyman, I want to ask you a couple of
questions about the memo and the documents that the Union of
Concerned Scientists released today about NRC"s modeling and
simulation as part of the SOARCA project. 1 believe that you

testified you got these documents through a Freedom of
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Information Act request, right?

Mr. {Lyman.} That is correct.

Ms. {DeCGette.} So you are releasing two internal NRC e-
mails that indicate that there were disagreements about NRC
analysts as to whether the new equipment and procedures, the
B.5.b. measures would really work, right?

Mr. {Lyman.} That is correct.

Ms. {DeCGette.} And Mr. Chairman, I ask unanimous
consent to put those e-mails into the record now that they
have been released.

Mr. {Stearns.} No objection. So ordered.

Ms. {DeCGette.} Thank you.

Mr. {Stearns.} By unanimous consent, so ordered.

[The information follows:]
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Ms. {DeCGette.} Now, on July 28, 2010, an NRC staff e-
mail summarized the concerns of the NRC senior reactor
analysts, or SRAs, who work in NRC"s regional office as
follows: ~~One concern has been SOARCA credits certain
B.5.b. mitigating strategies such as RCIC operation without
DC power that have really not been reviewed to ensure that
they will work to mitigate severe accidents. Generally, we
have not even seen licensees credit these strategies iIn their
own PRAs, or probabilistic risk assessments, but for some
reason the NRC decided we should during SOARCA.*"*

Dr. Lyman, briefly, what is the significance of this e-
mail?

Mr. {Lyman.} The significance of this e-mail is that in
the context of the actions which certain NRC wanted to credit
in the event of a severe accident like occurred at Fukushima
where you have a complete loss of power, which i1s called a
station blackout, and then eventual loss of battery power.
The question iIs, there is one system that you might be able
to rely on to continue providing cooling even in the most
severe circumstances, and there are presumably some
techniques or equipment that would enable you to do that, but
the problem 1s, well, first of all from our perspective, we

don"t know what those actually are because those plans are
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not publicly available. But what the e-mail does say is that
some staff have looked at them and question whether they can
be credited, whether you can actually say with confidence you
would be able to do that and continue to keep the core cool,
even In the severe circumstance.

Ms. {DeCGette.} So i1t sounds like the NRC analysts were
arguing that maybe this mitigation measure Is unproven and
shouldn®t be relied on in the modeling. Is that what you are
saying?

Mr. {Lyman.} That is correct.

Ms. {DeCGette.} The second NRC e-mail refers to
mitigation measures required by NRC"s March 2009 reactor
security regulation. This one says, ~The concern involves
the manner in which the credit is given to these measures
such that success is assumed, ™" and the e-mail continues,
““Mitigation measures are just equipment on site that can be
useful 1In an emergency when used by knowledgeable operators
iT post-event conditions allow. If little 1s known about
these post-event conditions, then assuming success is

speculative. And so what it shows is the NRC reactor
analysts responsible for the day-to-day safety were
challenging the SOARCA assumption that the presence of new
equipment could be equated with the successful use of the

equipment. Do you think that i1s a reasonable concern?
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2873 Mr. {Lyman.} Yes, I do. It makes no sense to credit a
2874 piece of equipment that is not seismically qualified with use
2875 after a severe earthquake. You simply can®t guarantee that
2876 piece of equipment will be available. So I think 1t is clear
2877 that without the highest standards, you can"t certify that
2878 equipment will be there i1f you need it.

2879 Ms. {DeCGette.} Just one last question, Mr. Chairman.
2880 Mr. Levis, do you think this is something that would be
2881 worthwhile following up on and investigating in attempts to
2882 make sure that we ensure the safety of our system?

2883 Mr. {Levis.} 1 think any questions we have relative to
2884 safety should be followed up on and answered.

2885 Ms. {DeGette.} Thank you.

2886 Mr. {Stearns.} 1 thank the gentlelady. The gentleman
2887 from California, Mr. Bilbray, is recognized for 5 minutes.
2888 Mr. {Bilbray.} Yes, Mr. Levis, | have a question about
2889 that, because there seems to be a concern that this backup
2890 seems, which seems a logical effect that 1f you have got

2891 steam, steam is a problem, you have got the ability to

2892 generate, basically run pumps off of this stuff that maybe is
2893 a problem or maybe an opportunity. The question might have
2894 been during a major earthquake there may be a problem there.
2895 But we are talking about the i1nundation issue being the real

2896 problem In Japan where steam application seems to be one
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technology that is pretty impervious to inundation when it
gets to operation. So isn"t there sort of a mixing here of a
concern that may apply in one application but in the
application that we are talking about here is where the
electricity i1s knocked out, pumps are knocked out by a tidal
wave, the steam operation, though, maybe susceptible to one

would still be operational with a tsunami.

Mr. {Levis.} | think Mr. Virgilio explained that fairly
well this morning. It wasn"t the event that got you there
but the consequence and the consequence may be a loss of
total power off site and on site and whether water caused or

didn®"t cause it, but having the mechanisms to deal with that
loss of offsite power is what was reviewed, and every
licensee demonstrate that they have ability to do that.

Mr. {Bilbray.} So basically the interesting thing here
is that you have got the one technology that might be
susceptible to water but the other one won"t be. Even if the
assumption was this one may be susceptible to earthquake, the
other system is less susceptible to earthquake. So having a
variable backup system rather than being damned seems like we
should be embracing. But let me move on to this.

Somebody spent a little time on disaster preparedness.
Does anybody know if the Japanese iIn this area had a reverse

911 for their emergency evacuation system?
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Mr. {Levis.} |1 am not aware, but what 1 do understand
is they took early and timely action to evacuate citizens
within the area.

Mr. {Bilbray.} Okay. Well, I just want to point out
that 1n San Diego, we use our nuclear warning system during
the major fires in California to evacuate people, that iIn the
United States we have the capability of calling directly into
the home and calling each home and telling them they are in
an area that needs to be moved or they are iIn area that may
have to be moved in 15 minutes. We have got that capability,
and as far as 1| know, | don"t see the rest of the world has
come up to that, and that is one of those things that we are
way ahead that we don"t even talk about, but for those of us
that are involved in disaster preparedness, | think it is a
really important factor we need to address.

I have a question for you, Doctor, about the public
safety issue because I may have a nuclear power plant up
north but I have got three of them within a half of mile of
San Diego, down San Diego, and 1 have got one that--and some
of them that are within 100 yards of residences in Coronado
and we probably have totally about 20 nuclear reactors right
in that urban core. How does this equate to the safety of
our military facilities that 1 have in San Diego where 1 have

got reactors, six of them, within a half a mile of downtown
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San Diego? Is there something we can learn in those reactors
that are really close to our civilian population?

Mr. {Lyman.} Well, that is an interesting point, and
the safety of naval reactors i1s something that most civilians
don"t really know too much about because most details are
highly classified so I can only speculate, but 1 would say
that 1 think there is a general concern when you have a
nuclear reactor close to a large urban population that there
is a potential for something to go wrong and a radiological
release and so | believe that probably emergency preparedness
should also deal with those questions as well. However, 1
think there are differences between the way the military
regulates its nuclear power plants and the way the Nuclear
Regulatory Commission does. The fact is, you have an
industry that in some cases, let us say i1t doesn"t always
operate with military precision. So my concerns about the
civilian nuclear power iIndustry are perhaps even greater than
about naval power plants.

Mr. {Bilbray.} |1 appreciate that. |1 know the safety
record of the military application seems very good. 1 can"t
say the same thing for aviation. 1 have had constituents
killed by planes falling out of the sky. In fact, we have
had a lot of that over the years. But one technology seems

to have not had that problem, and we ought to keep an eye on
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Mr. Chairman, 1 think that we need to talk about the
fact quickly the hydrogen problem in Japan, they had a
structure built over their containment structure that
contained the hydrogen, and I guess | would go to Mr. Levis.
The reactors we have in California do not have that kind of
structure so there could not be the containment of the gas
that caused the explosion. Is that a fair assumption?

Mr. {Levis.} The reactors in California are pressurized
water reactors.

Mr. {Bilbray.} No, 1 am not talking about that. 1[I am
talking about just the gassing. |1 will point out, maybe you
brought it up, the gassing off caused the hydrogen to be
moved out, and because they have a structure, a metal
structure over the top of their containment structure, it
confined that enough to where i1t could--do you want to
elaborate quickly on that one?

Mr. {Levis.} No, you said it just fine.

Mr. {Bilbray.} And basically it couldn®"t happen in San
Onofre, i1t couldn®t happen at Diablo, okay, because we don"t
allow that kind of structure in California.

Thank you very much. | yield back, Mr. Chairman.

Mr. {Stearns.} The gentleman yields back, and the

gentleman from Virginia, Mr. Griffith, 1s recognized for 5
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minutes.

Mr. {Griffith.} Thank you, Mr. Chairman.

Mr. Levis, if I could start with you, Dr. Lyman has
raised some concerns about the seismic capabilities or
whether or not the equipment should be relied upon iIf It has
not been tested iIn the right conditions. Can you just tell
me what the failsafes are on the plants in the United States?
Do you feel comfortable that we are safe?

Mr. {Levis.} |1 feel comfortable that we are safe for a
number of reasons. First, the equipment that we are
describing i1s designed to withstand the worst natural event
that can occur at that site including seismic events. So
those systems with built-in redundancies are able to survive
the worst earthquake and ensure that the plant shuts down and
remains shut down. 1In the event that, the what-if scenarios
that we are talking about here today, there are additional
pieces of equipment that can be brought to bear to help the
plant shut down and keep 1t shut down, and 1 am confident
that that equipment works in the conditions they need to.

Mr. {Griffith.} Can you elaborate a little bit more? 1
mean, maybe 1 say safety at nuclear plants for dummies is
what I need. But unlike my colleague, who has got plants all
around him, we rely mainly on coal, and can you go into a

little more detail on what safety features are there?
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3017 Mr. {Levis.} 1 could just talk a little bit about the
3018 plants that we have. We have a boiling-water reactor, the
3019 Hope Creek Station. We have four emergency diesel generators
3020 to provide emergency AC power that can power a number of
3021 different safety systems that can inject water iInto the

3022 reactor and keep the reactor cool and other systems that can
3023 remove heat from the containment. Each one of those systems
3024 1s required to have a backup or redundant system with

3025 separate power supplies and separate rooms and structures so
3026 we have two of everything to start with from a design

3027 standpoint, each of which are designed to withstand the

3028 worst, you know, earthquake, flood, hurricane or whatever
3029 event of concern there is at the particular station. In
3030 addition to that, we have operators trained on how to operate
3031 those systems, our licensed operators going through

3032 simulators that replicate the actual reactor cores that we
3033 have so they see, you know, real time what it is they would
3034 face, iIndications they would have and how they would respond
3035 to it, and those procedures have been upgraded so it made it
3036 easier for them so they can respond to symptoms and not

3037 events. They don"t have to figure out if a hurricane came,
3038 they just have to figure out what they have to do to get
3039 water to the reactor or what they have to do to cool the

3040 containment. We have made it easier for even the
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instrumentation in the control room that can help them look
at those various parameters and we make sure those
instruments are qualified for the conditions that they will
see during these events.

So, you know, this training is continual. Folks go
through 1t all the time and we are always asking ourselves
the what-if questions so we can continue to learn lessons

from that and events around the world, and we will in this

case also.

Mr. {Griffith.} Dr. Corradini, do you concur?

Mr. {Corradini.} Yes.

Mr. {Griffith.} Is there anything you would like to
add?

Mr. {Corradini.} No. | think that Mr. Levis has run a
plant. 1 have been iIn plants. 1 have worked at a plant but
I haven"t run a plant so 1 would say his experience trumps
mine by orders of magnitude.

Mr. {Griffith.} Mr. Chairman, 1 yield back.

Mr. {Stearns.} The gentleman yields back. Dr. Gingrey
iIs recognized for 5 minutes. Oh, okay, | am sorry. Mr.
Markey from Massachusetts came back. Mr. Markey, you are
recognized for 5 minutes.

Mr. {Markey.} Thank you, Mr. Chairman, very much.

In the United States, we have a 10-mile emergency
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planning zone around each nuclear power plant, and it is only
within this zone that there are plans and emergency drills
for evacuation, sheltering in place and stockpiling of
potassium 1odide, which can eliminate thyroid cancers caused
by radioactive i1odine. Yet in Japan, the NRC has recommended
a 50-mile evacuation zone for residents of the United States.
Cesium has been found at levels that triggered relocation
after Chernobyl 25 miles away. So the NRC has provided
potassium iodide to its staff in Japan. The U.S. Embassy is
making i1t available to U.S. personnel as far away as Tokyo,
and the U.S. government is stockpiling 1t outside the 50-mile
evacuation zone.

Mr. Lyman, the NRC has obviously concluded that a 10-
mile emergency planning zone isn"t large enough to deal with
the Japanese meltdown. Do you think the emergency zone iIn
the United States is large enough at 10 miles?

Mr. {Lyman.} No, Congressman Markey, | do not. 1
believe that U.S. plants are vulnerable to the type of event
we have seen at Fukushima and that event has demonstrated
there could be significant radiological exposures far beyond
10 miles.

Mr. {Markey.} You know, after Chernobyl everyone--and I
was the chair of the committee, the Energy Subcommittee that

had a hearing right after Chernobyl, and everyone said, well,
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you know, that iIs a bad design at Chernobyl and a repressive
political regime and it couldn®t happen here. That was that
hearing. At this hearing, however, i1t is more difficult
because Japan is our technological equal. You know, we
import all of our electronic equipment from Japan that we buy
on a daily basis. So it is obvious that we can learn a lot
of lessons if we are willing to from Japan and be a little
more modest about mankind®s ability to control nature, to
control unpredicted events technologically.

Let me move on. In terms of the spent fuel, which has
been one of the main sources of radiation at the Japanese
nuclear reactors, in 2008, Chairman Jaczko said that he
believed that ~“the most clear-cut example of an area where
additional safety margins can be gained involves additional
efforts to move spent nuclear fuel from pools to dry cask
storage."" Dr. Lyman, do you agree that the changes of a
spent fuel fire and radiation release would be lower 1f spent
fuel was moved out of the giant swimming pools and into dry
cask storage as soon as possible?

Mr. {Lyman.} Yes, I do believe that you would get a
lower risk if you removed some of the fuel from the pools,
reducing the density and reducing the heat load and also
improving the potential for circulation.

Mr. {Markey.} So some people might say that the
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likelihood of anything bad happening is so small that there
really isn®t any difference between having them iIn the
swimming pools or moving them iInto dry casks. What would you
say to that?

Mr. {Lyman.} Well, 1 would say what happened in
Fukushima shows us that we do not really understand the
fundamental likelihood of a variety of accidents. It is
apparent that there is already a challenge to one of the
spent fuel pools that was probably not predicted. It
surprised a lot of people. And so I would say there is going
to have to be a reevaluation of what we do know and what we
don"t know.

Mr. {Markey.} So a terrorist might be able to attack
one of these swimming pools outside a nuclear power plant?

Mr. {Lyman.} Yes, there is always a concern that a
terrorist attack on the spent fuel pool could cause what is
called a rapid drain-down which would lead to an overheating
of the pool in a relatively short period of time.

Mr. {Markey.} And again, these swimming pools are not
inside a containment dome in the United States. They are
outside of the containment dome. [Is that correct?

Mr. {Lyman.} That is right. They are not contained
within the primary containment and the structure. They are

contained around the reactor building. It i1s not designed to
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be leak-tight or pressure resistant.

Mr. {Markey.} And we learned from documents captured
from al Qaeda that nuclear power plants are at the very top
of the terrorist target list of al Qaeda iIn the United
States. Is that correct?

Mr. {Lyman.} I am not familiar with the intelligence
but the Nuclear Regulatory Commission has said that there is
an ongoing threat to U.S. nuclear power plants.

Mr. {Markey.} Thank you. The meltdown in Japan was
caused by an electricity outage that was itself triggered by
the earthquake and tsunami but most nuclear reactors here are
only required to have 7 days®™ worth of diesel fuel for their
emergency generators and only 4 to 8 hours®™ worth of battery
capacity in the even of their diesel generators failing. In
Japan, the reactors had 8 hours® worth of battery generation
capacity. Don"t you agree that the NRC"s regulations should
be changed to require more diesel fuel and greater battery
capacity in order to give emergency responders more time to
be able to figure out the physics and the electronics of the
mess that they could be confronted with because of some
natural disaster?

Mr. {Lyman.} Yes, | do agree that there needs to be a
reexamination of the assumptions about the ability to rescue

a plant 1n the event of a significant natural disaster or
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terrorist attack that could have damage to the surrounding
infrastructure. 1 think the assumptions for a coping
capability at plants are based on overly optimistic

assumptions about the arrival of the cavalry.

Mr. {Markey.} 1 thank you, and I thank you, Mr.
Chairrman.

Mr. {Stearns.} The gentleman®s time is expired. The
gentleman from Georgia, Mr. Gingrey, is recognized for 5

minutes.
Dr. {Gingrey.} Mr. Chairman, thank you for recognizing
me. And just in a follow-up to what the gentleman from

Massachusetts was just saying in regard to the concern over
the pools containing the spent fuel, there, in fact, he is
right, 144 million pounds of spent fuel above ground at these
103 reactor sites across the country just sitting there
waiting to be transported to Yucca Mountain in dry storage, |
don"t know how many hundreds of meters below the surface in
that abandoned salt mine like of course they do iIn
Scandinavia and yet | never heard the gentleman from
Massachusetts express any outrage when President Obama a year
and a half or so ago defunded any ability to transport that
dangerous, as he described it, spent fuel In those swimming
pools to Yucca Mountain. It is kind of iInteresting.

Let me let our witnesses, Mr. Levis and Dr. Corradini,
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answer a couple of quick questions. At this point it appears
that loss of power and backup power was a key factor to the
loss of control of the cooling In the Japan incident. Would
you agree with that, the two of you?

Mr. {Levis.} Yes.

Dr. {Gingrey.} And they are shaking theilr heads yes.
What safeguards in the United States can you point to that
suggest our facilities would be prepared for a disaster that
knocks out two forms of power, the diesels and the electric
grid?

Mr. {Levis.} |If I could start first with the design of
where the diesels in particular, they are iIn seismic rugged
structures and designed to be also flood-proof so if you look
at the elevations and the height, water would be prevented
from getting In there and the diesels themselves would be
qualified for the seismic events, so safety-related, very
rugged structures to begin with.

Dr. {Gingrey.} Dr. Corradini?

Mr. {Corradini.} No, | agree with you. 1 agree with
Mr. Levis. | was just going to comment on that the whole
premise of the way nuclear power plants are designed and
operated in the United States i1s defense and depth that you
have multiple independent barriers for protecting and keeping

radioactive materials where they should be.
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Dr. {Gingrey.} And in fact, at least the two nuclear
plants that are being licensed and in the process of being
constructed now, at Plant Vogtle in Waynesboro, Georgia, in
my State by the Southern Company, their ability to cool is
not dependent, is it, on electric grid? They have sort of a
gravity situation which would protect them from this kind of
a catastrophe?

Mr. {Levis.} That is correct.

Dr. {Gingrey.} Is that correct?

Mr. {Corradini.} Yes, sir.

Dr. {Gingrey.} Thank you. Dr. Lyman expressed concern
that there i1s not sufficient backup battery requirements at
facilities, that 90 percent of the United States reactors
only have four-hour capability. 1 would like for both of you
to respond to that concern.

Mr. {Levis.} The 4-hour requirement actually came into
regulations in 1988. 1 have one of those 4-hour plants, and
I can tell you what 1t 1s we have done since that period of
time is, our procedures that 1 have talked about that we have
to cope with this event, the first thing we do is, we strip
the battery of its load so that 4 hours becomes 8 hours. And
in addition to that, if it looks like the battery life has
become depleted, I have backup emergency generators on the

site that I can power the battery chargers and do that



3233

3234

3235

3236

3237

3238

3239

3240

3241

3242

3243

3244

3245

3246

3247

3248

3249

3250

3251

3252

3253

3254

3255

3256

147

indefinitely until such time as 1 can get AC power restored
to the point.

Dr. {Gingrey.} Dr. Corradini, are you confident at
present that the United States facilities have sufficient
redundancies to provide that backup power after some such
disaster?

Mr. {Corradini.} Yes, sir.

Dr. {Gingrey.} Mr. Levis, what about beyond design
basis failures? What does your company and industry do to
ensure that it has the ability to respond, let us say, to a
9/117?

Mr. {Levis.} The particulars of 9/11, we had to
demonstrate that we could respond to a large area of fire,
loss of large areas of the plant and be able to keep cooling
to the fuel pools, and we were able to demonstrate that
through a wide range of scenarios that we had the capability,
training and wherewithal to do just that.

Dr. {Gingrey.} And let me go back to Dr. Corradini.
Dr. Corradini, you are the engineer. You are the nuclear
physicist.

Mr. {Corradini.} No, no, he is an engineer too.

Dr. {Gingrey.} You both are. All right. But anyway,
what are some of the general engineering considerations for

developing a design basis for earthquakes and these used fuel
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3257 pools that Mr. Markey was talking about?

3258 Mr. {Corradini.} Well, as I know from others, not from
3259 my own expertise, fuel pools are seismically qualified in the
3260 United States as Mr. Levis was talking about, and the number
3261 of other alternative abilities of the pool to be kept cool
3262 during any sort of event, but I thought your question was a
3263 bit broader, which was that the plant as a whole has a

3264 design, what is called a safe shutdown earthquake such that
3265 all systems can essentially bring the plant to a cold

3266 shutdown condition and keep i1t cool and stable even iIn the
3267 event of the worst-case earthquake with margin. 1 think Mr.
3268 Virgilio explained that in much better detail than 1 did
3269 earlier in questioning.

3270 Dr. {Gingrey.} Doctor, you are right. That is the
3271 question that 1 should have asked, and I really appreciate

3272 the answer. My time is expired and 1 will yield back.

3273 Mr. {Stearns.} All right. 1 thank the gentleman.
3274 We have a rare opportunity. Generally the votes are
3275 going to be later so we still have an opportunity. If you
3276 bear with us, I will take a second round here and 1 will

3277 start with my questions for 5 minutes.
3278 I just want to establish this quickly. Dr. Levis, you
3279 are on the executive board of the Institute for Nuclear Power

3280 Operations. Isn"t that correct?
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Mr. {Levis.} Board of directors, sir, yes.

Mr. {Stearns.} And simply, what role does the INPO play
in response to events such as what happened in Japan, just
briefly?

Mr. {Levis.} |In particular, we started a series of
conference calls the day after the event to mobilize, to
understand what had happened and determine what actions we
needed to take as an industry, and so the four actions that I
described in my testimony about verifying our ability to
respond to these series of beyond design basis events
essentially were spearheaded by the INPO organization and
that 1s who we are reporting the completion of those to iIn
the next 2 weeks.

Mr. {Stearns.} That is impressive. Is it possible that
you can operate more quickly than the NRC?

Mr. {Levis.} Well, safety iIs our business, and NRC
provides an independent function but we recognize that
importance and we take whatever actions are necessary iIn a
time period to do it to make sure those plants are safe.

Mr. {Stearns.} Mr. Levis, In your testimony you
reference a flooding experience during Hurricane Katrina at
the Waterford nuclear plant. You state that the plant lost
all offsite power and maintained safe shutdown on emergency

diesel generators for 3-1/2 days until grid power was
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restored. Obviously, the Japan plants have been without
power for more than 2 weeks now. Are our plants prepared to
go without power for that long?

Mr. {Levis.} The plants could operate for that period
of time on emergency diesel generators. The only i1ssue would
be i1s refueling the fuel tanks that would be on site and the
ability to get fuel to those.

Mr. {Stearns.} Okay. Dr. Corradini, what is the
Probabilistic Risk Assessment in lay terms and how does that
apply to you as commercial reactor safety?

Mr. {Corradini.} Well, let me start by trying to avoid
answering your question by saying you should bring
Commissioner Apostolakis on since he was one of the early
originators of the process and knows it quite well. But from
my understanding, it is simply answering three questions,
which i1s what can go wrong, what is the likelihood of
something going wrong and what are the consequences of it,
and 1n fact, you can think of 1t exactly In that way when we
talk about it for a number of events. The SOARCA questions
that had come up earlier in some sense was strictly the
third, what are the consequences. There was no discussion of
the ways i1n which things can go wrong nor the likelihood.
Does that help?

Mr. {Stearns.} A little bit.
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Mr. {Corradini.} Feel free to ask more.

Mr. {Stearns.} How is i1t used to plan for extreme and
beyond design basis events and is it an approach widely used
by other nations?

Mr. {Corradini.} It is used now, and I will make sure
Mr. Levis corrects me if I get it incorrectly relative to the
NRC. It is one of the requirements of an ongoing look on how
we do maintenance procedures, on how we look at any sort of
changes in the plant®s state, how we actually then keep an
ongoing, what is called an ongoing PRA on what the plant”s
state 1s so that you can understand if something would occur,
and we go beyond the design base what the likelihood of what
we do. In fact, the final thing I think was mentioned by Mr.
Levis and also by Mr. Virgilio. The Severe Accident
Management Guidelines in some sense are informed by the PRA
process so that we know what we could do given some sort of
symptom. If something occurs, if we see a symptom, we then
would respond in some way to essentially alleviate the
problem or to make sure we keep the reactor cool. So that is
an example of what we use it for.

Mr. {Stearns.} Mr. Levis, anything you want to add to
that?

Mr. {Levis.} The only thing I could add i1s our plants

were designed to--that is, those single failure proof could
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prevent safety function from occurring. Since that period of
time, PRAs were put in place to look at essentially another
lens looking at the situation, and we determined there were
improvements that could be made because of the PRA, we have
in fact put those iIn place at our stations to Improve our
margins of safety.

Mr. {Stearns.} Just for the neophytes, what is the PRA?

Mr. {Levis.} Oh, the Probabilistic Risk Assessment.
That is the process | just described.

Mr. {Stearns.} Oh, that is the acronym. Okay.

I think my questions are accommodated. The gentlelady
from Colorado i1s recognized.

Ms. {DeGette.} Thank you very much, Mr. Chairman.

Mr. Levis, 1 was intrigued by what you said about the
third-tier backup that you had at your plant, which is the
batteries, and you said, | believe, that they are
rechargeable batteries. Is that right?

Mr. {Levis.} We have the capability to charge them,
yes.

Ms. {DeCGette.} And is this a battery that to your
knowledge is available as a third-level backup in all of the
nuclear power plants iIn the United States?

Mr. {Levis.} There are battery chargers that keep

batteries at all plants. The power we would provide would be
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3377 to the battery charger so we can keep them charged.

3378 Ms. {DeCGette.} So what would happen to those batteries
3379 then if--1 mean, we are assuming a worst-case scenario
3380 obviously. What would happen to those batteries? 1 mean,

3381 all those batteries, the technology is, they stay charged 4
3382 to 8 hours as understand i1t. Is that right?

3383 Mr. {Levis.} Without a charger.

3384 Ms. {DeCGette.} So what would happen then if the--this
3385 1s what I am concerned with. What would happen if the

3386 electricity were cut off to the battery charger?

3387 Mr. {Levis.} The alternates--i1f the electricity were
3388 cut off to the charger, then the battery lifetime would be
3389 dependent whether it is a 4-hour or 8-hour battery.

3390 Ms. {DeCGette.} Right.

3391 Mr. {Levis.} However, if you hook up an emergency power
3392 source to the battery charger, you can keep that battery
3393 charging indefinitely.

3394 Ms. {DeGette.} Right. But then you can hook it up to
3395 the cooling system too. 1 mean, you know, if you had a

3396 diesel system, then that could cool it too, right?

3397 Mr. {Levis.} 1| am not sure | understand the question.
3398 Ms. {DeCGette.} Okay. Dr. Lyman, you know, this iIs one
3399 of the concerns that your organization expresses, that these

3400 backup batteries had only a 4- to 8-hour life, and iIn the
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3401 SOARCA project that has not yet been released, the Peach
3402 Bottom plant came within 1 hour of complete failure because
3403 the batteries were only 4 to 8 hours. What is the solution
3404 of that?

3405 Mr. {Lyman.} Well, the solution has to be a

3406 reevaluation of the requirements for making sure that if you
3407 get to such a severe station, a station blackout and run out
3408 of battery capacity, that there are more robust measures for
3409 coping with that and so there are a variety of things that
3410 can be done. Certainly it you had robust--1 am not sure, but
3411 the power requirements for recharging a battery are probably
3412 not the same that you would need to restore the cooling

3413 system so | would have to double-check on that.

3414 Ms. {DeCGette.} Okay.

3415 Mr. {Lyman.} But the requirements for that, which

3416 should be safety related and seismically qualified and be
3417 able to protect against all these other events. 1 think the
3418 core of our concern iIs that you don"t take credit for things
3419 that you can"t guarantee will actually be there, and what 1
3420 hear is they are trying to--the industry is trying to have
3421 both sides of the coin. They want to take credit for these
3422 things but they are not willing to reinforce them, to harden
3423 them against a variety of events that they need to protect

3424 against.
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Ms. {DeCGette.} Okay. So | just wanted to ask, we have
all been talking about the March 2009 security requirements

that were put into place, and everybody was supposed to

upgrade to that. Do you know, have all the nuclear power
plants In the United States gone into full compliance with
that?

Mr. {Lyman.} To my knowledge, no, they haven-t.

Ms. {DeCGette.} And how many of them have not?

Mr. {Lyman.} I am not sure. | counted four that 1 saw
had gotten extensions so that they still wouldn"t be iIn
compliance today but 1 am not sure that is the extent.

Ms. {DeCGette.} And the requirements were focused on
security threats rather than natural disasters, right?

Mr. {Lyman.} That is correct.

Ms. {DeCGette.} Now, how confident do you think we can
be that the new equipment required by the NRC after 9/11
would remain operational after a major earthquake or flood?

Mr. {Lyman.} Well, unfortunately, we don"t have access
to the actual plans where that equipment and the
specifications are detailed because that is security-related
information, but from public comments that have been made,
there are iIndications that they don"t require seismic
qualification, for example. So of course, to the extent that

they don"t meet the most rigorous standards, we can"t have
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3449 confidence that they could survive severe events.

3450 Ms. {DeCGette.} Thank you very much. 1 want to thank
3451 the whole panel for coming and also the previous panel.

3452 These are serious questions, and as | say, what I want to
3453 make sure and 1 think all of us do is that we use this Japan
3454 example as a way to make sure that we are making our nuclear
3455 energy as safety as we possibly can. 1 yield back.

3456 Mr. {Stearns.} The gentlelady yields back. You had a
3457 few more seconds. Maybe Mr. Corradini and Mr. Levis might
3458 want to just comment on what Dr. Lyman said.

3459 Mr. {Bilbray.} Now that they are all gone.

3460 Mr. {Stearns.} Mr. Bilbray, you are recognized for 5
3461 minutes. You might ask these other two just to comment on
3462 that because | think that is important too.

3463 Mr. {Bilbray.} 1 think we have got it. First of all,
3464 for the record, we have 8 hours® reserve battery in San Diego
3465 In our reactors.

3466 Mr. Levis, | have a question for you that the gentlelady
3467 from Colorado brought up this issue. Our battery backup, is
3468 1t a lead acid, is it glass mat technology or are you using
3469 gel for the batteries? Do you know the technology being
3470 used?

3471 Mr. {Levis.} Generally, lead acid.

3472 Mr. {Bilbray.} Lead acid. So the fact i1s, iIs when the
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generators come on to run the pumps they would put in cycle
for recharging at the same time so basically developing
another backup.

I would like to ask all three of the witnesses,
President Obama®s Secretary of Energy, somebody who iIs very
well respected on both sides of the aisle, made a very clear
statement to those of us in California that even though the
Japanese plant was designed for what we would equate as a 7.0
was hit by a 9.0 and still survived it, that our units are
designed for what is perceived as the maximum at 7.0, and 1
would just like to ask, do you agree with the Secretary of
Energy that the design parameters show that we can survive an
event that would occur between every 7,000 to 10,000 years?
Would you agree with the Secretary on that issue?

Mr. {Levis.} I am not familiar with the 7,000 to
10,000. What I am familiar with is the Japanese plant
experienced horizontal ground motion of .52 G"s. The plants
in California are designed well above that number, both the
San Onofre and Diablo Canyon Station. |If 1 remember the
numbers correctly, it is .67 and .75 G"s, so a significant
margin above what the plant in Japan actually experienced.

Mr. {Bilbray.} Doctor, do you think the Secretary is
right by basically saying--

Mr. {Lyman.} 1 can"t comment on that because 1 think
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the jury is still out, first of all, on whether the plant was
within the--whether Fukushima was within the design basis and
survived it or not. There were a number of systems that were
disabled.

Mr. {Bilbray.} Okay. My question is really on the
event. The Secretary is saying that we have designed to an
event that will happen every 7,000 to 10,000 years. Do you
agree with that event perspective by the Secretary of Energy?

Mr. {Lyman.} I would have to reserve on that. 1 am not
familiar with that. But there is also an issue whether
equipment is survivable or whether i1t can actually be used
and whether the operators are there to use i1t, and my
understanding is, only survivability is considered--

Mr. {Bilbray.} So your point is that even though the
events may happen only every 7,000 to 10,000 years, the fact
i1s, the claim of survivability you don"t believe?

Mr. {Lyman.} Well, if the equipment is qualified to be
survivable, that doesn®"t mean that someone is going to be
able to actually use it, and you also have to consider the
whole range of particularities which aren®t considered.

Mr. {Bilbray.} Well, 1 understand that, and | guess the
proof in the pudding is the fact that when you have a
facility that is not designed to take a 9.0 and does take a

9.0, and we would never have a 9.0. All geologists say that
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California will never be hit, our reactors won"t be exposed

to it, Alaska maybe and the others, and the Secretary | guess

kind of reinforced that. Your comment about the Secretary-"s

statement about our engineering to a 7,000 to 10,000 years--

Mr. {Corradini.} 1 am going to see to i1t just for the

group as a whole, when people use the Richter scale, it iIs

kind of a very fuzzy--

Mr. {Bilbray.} Right.

Mr. {Corradini.} And 1 think what Mr. Levis talked

about I think is a very precise way of saying it,

what the

ground acceleration was and what the ground acceleration we

were designed to at Diablo Canyon and San Onofre.

agree.

So I do

Mr. {Bilbray.} And the biggest issue is the geologist"s

predictions of when those events would happen and the

probability, he gave 7 to 10, and I just thought that that

was very telling of exactly what we were shooting for here.

I would like to go back to the fact where we go from
here. I would like to give you a chance to be able to
articulate one thing. We are doing all these studies. In
fact, | probably should go to the engineer. The ground

motion stability and the survivability on this stuff, i1s this

all being done just by engineering projections?

model ing?

Is there any
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Mr. {Corradini.} No, no, no, no, no. Let me back up
and say--because | got cornered on a couple of radio
discussions about this. All that we are talking about
relative to analysis is tested based on analysis compared to
testing. In fact, some of the best testing iIs done In some
of the universities out on the West Coast where the concerns
are high. So most of this is done with empirical testing.

Mr. {Bilbray.} Okay, because that is how we do our
earthquake survival for structures or whatever. It was
interesting that even if you found the problem, Mr. Chairman,
it was iInteresting that the way you would reinforce a
concrete structure 1T you found 1t was deficient would be to
reinforce it by lining it with carbon finger and epoxy
composites which as the nuclear physicists will tell you is a
great heat sink for dispersing the heat caused by the fuel
itself. So actually even if you come in deficient, how you
would repair i1t would actually make the system more efficient
than just having the traditionally designed system. So |
yield back, Mr. Chairman.

Mr. {Stearns.} 1 thank the gentleman. 1 thank you for
that point. The gentleman from Massachusetts is recognized
for a second round for 5 minutes.

Mr. {Markey.} Thank you, Mr. Chairman, very much.

Again, It iIs important to remember that this committee
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3569 selected Yucca Mountain and that it was not high on the list
3570 of the National Academy of Sciences. We eliminated New

3571 Hampshire because John Sununu wasn®"t interested iIn having it
3572 1n granite. We eliminated Mississippil because Trent Lott
3573 didn"t want it there and Bennett Johnson didn"t want 1t iIn
3574 Louisiana in the salt domes, just so we are humble with

3575 regard to the problem with Yucca. We selected it along with
3576 our Senate counterparts. | voted no. |1 didn®t think that we
3577 should be selecting and I thought that the National Academy
3578 of Sciences and others should be followed in their

3579 recommendations. So the inherent problems that obviously
3580 exist In Yucca are naturally flowing from the fact that

3581 politicians selected something that scientists should have
3582 done, and the same way, by the way, that this afternoon the
3583 House Floor a bill came out of this committee, is going to be
3584 on the House Floor telling the Environmental Protection

3585 Agency to ignore the science of global warming and not to do
3586 anything about that problem.

3587 Again, this is a committee that is--you know, we are
3588 political experts but that is an oxymoron like jumbo shrimp
3589 or Salt Lake City nightlife, but nonetheless, it does not
3590 stop the committee from continuing to delve iInto making

3591 scientific decisions that then have long-term ramifications,

3592 and Yucca Mountain is one of them. If people want to be
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moving nuclear fuel there, then they should have allowed the
scientists to have made the decision.

Moreover, as we know, the nuclear fuel, even if Yucca
was open, would be oversubscribed right now. We would need a
second nuclear repository. Right now it is already
oversubscribed. It can"t accept i1t because there are many
geological unanswered questions at Yucca. You really don"t
want to be building 1t that near an earthquake fault probably
if you could go and do it all over again. But the reality is

that the spent fuel is so hot that i1t has to be kept on site

right next to the reactor anyway for 5 years while 1t cools
down. 1t Is not even ready to get moved. So we have to make
sure that it is secure next the plant for at least 5 years

because it needs to be cooled down before it can get moved
anyway. So we just have to be realistic about the problem.
Yucca Mountain would be oversubscribed and the remaining fuel
would have to sit there for at least 5 years anyway because
of the inherent danger of the heat that i1s iIn that spent
fuel.

So Dr. Lyman, when you look at this General Electric
design here in the United States, do you think it is
important for the Nuclear Regulatory Commission to go back
and to reexamine the assumptions that they have made about

the safety devices, procedures inside of those plants?
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Mr. {Lyman.} With regard to the Mark I iIn particular?

Mr. {Markey.} Yes, the Mark 1.

Mr. {Lyman.} Yes, there are certain issues that we
think would bear a closer look. One issue that has been
known for a long time is that the Mark 1 has a particular
vulnerability to containment failure, which is called vessel
melt-through, and this would not be remedied by the hardened
vents and the other hydrogen mitigation measures that you
heard about. And there are a number of different containment
types In the United States that also have similar
vulnerabilities. So we think fundamentally there has to be a
great emphasis on prevention at this point and looking at
where safety margins have been reduced unnecessarily or too
closely for a whole range of different designs.

Mr. {Markey.} Now, last year there was an earthquake in
Chile and then later last year there was an earthquake over
in New Zealand, which everyone remembers, and then an
earthquake In Fukushima up iIn Japan, and the fourth part of
that quadrant is over here in the United States, Alaska,
Oregon, maybe down to California. Who knows? We should be a
little bit humble about pretending to understand the totality
of the geology of the planet.

The Japanese, of course, we would assume would be those

that were most concerned about earthquakes since that is part
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of their culture, and yet they weren®t prepared for a 9.0.
And it turns out that iIn the year 865, there was a 9.0 iIn
that part but they weren®t of course preparing for something
that happened in 865. You can, | guess, assume that a
nuclear power plant won®"t be there long enough, you know,
that you can kind of take the risk. That i1s part of a
calculated risk.

But the humility 1 think that we should bring to this
subject right now is to basically assume that something bad
could happen and begin to prepare for it. Chile, New
Zealand, Japan, the United States. We don®"t know. We don"t
want 1t to happen but our job is to make sure that we have
the proper safeguards and preparations in place in the event
that the worst does occur. Thank you, Mr. Chairman.

Mr. {Stearns.} 1 thank the gentleman from Massachusetts
and 1 thank our witnesses for staying with us, and we are
ready to close.

I ask unanimous consent that the contents of the
document binder be introduced into the record and to
authorize staff to make any appropriate redactions. Without
objection, the documents will be entered into the record with
any redactions that staff determines are appropriate.

I want to thank the witnesses again for the testimony

and members of this committee for participating. The
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committee rules provide that members have 10 days to submit
additional questions for the record to the witnesses.
And with that, the subcommittee is adjourned.
[Whereupon, at 12:20 p.m., the Subcommittee was

adjourned.]





