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PILGRIM NUCLEAR POWER STATION   

  

Pilgrim Station 
Owner: Entergy Nuclear Generation Company, LLC. Holtec International LLC. applied to NRC to 
become tƛƭƎǊƛƳΩǎ new owner once the reactor ceases operations and is defueled in 2019. 
Location: Plymouth, Mass., on shore of Cape Cod Bay 
Type: Boiling Water Reactor, General Electric Mark I (same design as Fukushima) 
Size: 688 MWE 
Cooling Water Source: Cape Cod Bay via onceςthrough-cooling, no cooling tower 
Number of Employees:1 approximately 650 (2018) 
 
Pilgrim was constructed between 1967 and 1972 (its reactor was ordered on August 7, 1965), at a cost 
of about $200 million.  When Massachusetts deregulated its electric market in 1999,. Entergy Nuclear 
Generation Company bought Pilgrim from Boston Edison for $14 million plus $67 million for fuel.2 
In June of 1972, the NRC granted Pilgrim a 40 year license to operate until June 8, 2012.  Pilgrim began 
operations on December 9, 1972.  
In January of 2006, Entergy filed an applicŀǘƛƻƴ ǘƻ ŜȄǘŜƴŘ tƛƭƎǊƛƳΩǎ ƻǇŜǊŀǘƛƴƎ ƭƛŎŜƴǎŜ ŦƻǊ нл ȅŜŀǊǎΣ ǘƻ 
June 8, 2032.  The NRC granted the extended license on May 12, 2012, despite the fact that a number of 
still unresolved issues remained pending  before the Commission. 

Safety Rank: In September 2015 Pilgrim was ƳƻǾŜŘ ǘƻ bw/Ωǎ ƭƻǿŜǎǘ ǎŀŦŜǘȅ ǊŀƴƪƛƴƎΣ ƧƻƛƴƛƴƎ н ƻǘƘŜǊ 
Entergy reactors.3 The lowest safety ranking remained until March 2019. 

Spent Fuel Pool: The pool is located inside the reactor building on its top floor. It is outside the primary 
containment. It was originally designed and licensed to hold 880 fuel assemblies. After the federal 
ƎƻǾŜǊƴƳŜƴǘ ōŀƴƴŜŘ ǊŜǇǊƻŎŜǎǎƛƴƎΣ tƛƭƎǊƛƳΩǎ ƭƛŎŜƴǎŜ ǿŀǎ ŀƳŜƴŘŜŘ ǘƻ ŀƭƭƻǿ оΣурф ŀǎǎŜƳōƭƛŜǎ ƛƴ ǘƘŜ ǇƻƻƭΦ 
As of August of 2017, 2,822 spent fuel assemblies are in the pool. 

Dry Cask Storage: Pilgrim currently has one (1) operational ISFSI pad with a capacity of 40 casks 
administratively limited to 38 casks to facilitate shuffling/cask access. As of spring 2019, the pad has 
seventeen (17) loaded Holtec System 100 Multi-Purpose Canisters (MPCs) each with 68 fuel assemblies.    
A second ISFSI pad is required to store all spent nuclear fuel on-site.  The pad will be moved from its 
present location on the shores of Cape Cod Bay to higher ground, 300 feet from Rocky Hill Road.  

 
1 http:/ /www.entergy-nuclear.com/plant_information/pilgrim.aspx  
2 http://www .world-nuclear.org/info/Country-Profiles/Countries-T-Z/Appendices/Nuclear-Power-in-the-USA-
Appendix-2-Power-Plant-Purchases/ 
3 http://www.nrc.gov/info-finder/reactors/pilg/special-oversight.html 
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Pilgrim: How Boiling Water Reactors Work 

 
 

Note: Pilgrim does NOT have cooling towers. Cape Cod Bay is the source of its cooling water needed to 
remove excess heat. 

In a typical commercial boiling-water reactor: 

(1) the core inside the reactor vessel creates heat,  

(2) a steam-water mixture is produced when very pure water (reactor coolant) moves upward 
through the core, absorbing heat,  

(3) the steam-water mixture leaves the top of the core and enters the two stages of moisture 
separation where water droplets are removed before the steam can enter the steam line,  

(4) the steam line directs the steam to the main turbine, causing it to turn the turbine generator, 
which produces electricity.  

(5) The unused steam is exhausted into the condenser where it is condensed into water. The 
resulting water is pumped out of the condenser with a series of pumps, reheated and pumped 
back to the reactor vessel.  

The reactor's core contains fuel assemblies (boiling-water reactors contain between 370-800 fuel 
assemblies; tƛƭƎǊƛƳΩǎ Ŏƻƴǘŀƛƴǎ 580 assemblies) that are cooled by water circulated using electrically 
powered pumps. These pumps and other operating systems in the plant receive their power from the 
electrical grid. If offsite power is lost emergency cooling water is supplied by other pumps, which can be 
powered by onsite diesel generators. Other safety systems, such as the containment cooling system, 
also need electric power.  
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The Union of Concerned Scientists has posted a simple explanation of how a boiling water reactor works 
-  http://www.ucsusa.org/sites/default/files/legacy/assets/documents/nuclear _power/bwr-intro.pdf 

EntergyΩs  Corporate Structure 

Entergy is a web of limited liability subsidiary companies, all owned by Entergy Corporation that has its 
principal office in Louisiana. Like a corporation, a limited liability company or "LLC," is a separate and 
distinct legal entity. One of the primary advantages of an LLC is that its owners, called members, have 
"limited liability," meaning that, under most circumstances, they are not personally liable for the debts 
and liabilities of the LLC. 

 
Pilgrim is owned by one subsidiary, Entergy Nuclear Generation Company.  It is operated by another 
subsidiary, Entergy Nuclear Operations, Inc. 

The Massachusetts, New York, and Vermont Attorney Generals attempted to untangle the assets, 
revenue streams, and obligations between and among these Entergy subsidiary LLCs.  Although 
stonewalled by NRC and Entergy, they could put together the following organization charts. 

 

 

http://www.ucsusa.org/sites/default/files/legacy/assets/documents/nuclear%20power/bwr-intro.pdf
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ACCIDENTS  

¶ What are the potential consequences of an accident? 

¶ 9ƴǘŜǊƎȅΩǎ 5ŜŎƛǎƛƻƴ ¢ƻ /ƭƻǎŜ tƛƭƎǊƛƳ .ȅ WǳƴŜ мΣ нлмф LƴŎǊŜŀǎŜs The 
Probability Of An Accident Today. 

¶ Fukushima ς Could it happen here? 

¶ What are potental causes of an accident: 

o Containment Failure-Hydrogen/Steam Explosions 

o Spent Fuel Pool Fire 

o Transfer of Assemblies from the Spent Fuel Pool into Dry asks. 

o Dry Cask Failures  

o Lack of and/or Failure of Security 

o Inadequate and/or Failure of Critical Electric Power 

o Natural Events 

o Inadequate Mitigation Stratgies 

o Age Related Degradation  

o Human Error 

o Inadequate NRC Oversight 
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Consequences of an Accident 

When it comes to nuclear reactors, a cost benefit analysis has little meaning. Although the risk of an 
accident may be small, the consequences can be catastrophic. 

Core Melt: The figure below shows CǳƪǳǎƘƛƳŀΩǎ ŦƛǊǎǘ-day plume superimposed over Pilgrim. At 
Fukushima,  subsequent wind shifts spread the plume further afield.  

 
 

Spent Fuel Pool Fire: The consequences of a spent fuel pool fire are many times worse than 
those of a core melt; for the simple reason that there is a far greater amount of radioactive 
material in the pool. 
 
A 2016 study showed that a major spent fuel pool fire could contaminate as much as 100,000 
square kilometers of land (38,610 square miles ς more than five times the area of Massachusetts)  
and force the evacuation of millions.  

 

9ƴǘŜǊƎȅΩǎ 5ŜŎƛǎƛƻƴ ¢ƻ /ƭƻǎŜ tƛƭƎǊƛƳ .ȅ June 1, 2019 Increases The 
Probability Of An Accident Today - Here is why 

Pilgrim is losing money because it cannot compete ƛƴ bŜǿ 9ƴƎƭŀƴŘΩǎ ŎƻƳǇŜǘŀǘƛǾŜ ŜƭŜŎǘric market with 
cheaper sources of electricity, namely natural gas and wind. At the same time Pilgrim is 45 years old and 
requires considerable maintenance. But, because Pilgrim is losing money Entergy has been unwilling to 
invest in the reactor at the very time Pilgrim needs it. The Nuclear Regulatory Commission has failed to 
enforce compliance with its own safety regulations. 9ƴǘŜǊƎȅΩǎ lack of investment in tƛƭƎǊƛƳΩǎ 
maintenance and oversight ŀƴŘ bw/Ωǎ Ǉŀǎǘ ƭŀŎƪ ƻŦ ƻǾŜǊǎƛƎƘǘ ǊŜǎǳƭǘŜŘ ƛƴ ƎŜǘǘƛƴƎ tƛƭƎǊƛƳ into deeper 
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trouble. Finally, NRC dropped Pilgrim into the lowest safety category and that could cost Entergy about  
$100 million, if NRC decides to require the fixes.  

 
What odds do you give that Entergy will decide to make the necessary and very expensive investments 
in Pilgrim when they are losing money and decided to shut the reactor for good by June 1, 2019 or 
sooner? What odds do you give that NRC will change its stripes and require real fixes? We do not give 
very good odds and therefore believe that we are at greater risk of an accident.  

 

NRC Inspection Reports 
 
Entergy is postponing needed mainteƴŀƴŎŜΦ  9ƴǘŜǊƎȅ Ƙŀǎ ǘƛƳŜ ŘǳǊƛƴƎ ǊŜŦǳŜƭƛƴƎ ǊŜƻǳǘŀƎŜǎ ǘƻ άŎƭŜŀƴ 
ƘƻǳǎŜΦέ  9ƴǘŜǊƎȅ ǎƘǳǘ Řƻǿƴ ǘƻ ǊŜŦǳŜƭ ƛƴ ŜŀǊƭȅ нлмрΦ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ ƛǎ ŀ ǊŜŎƻǊŘ ƻŦ ǇǊƻōƭŜƳǎ ŘǳǊƛƴƎ 2015.        

  

January: Phase A inspection finds water leak in core spray system that helps cool reactor 
was known but went unaddressed for nearly a year. Inspectors criticize operators for 
ongoing failure to follow through with repairs. 
 

February: Reactor lowered to half power after water leak found in main condenser, which 

holds thousands of tubes to circulate water from Cape Cod Bay to cool turbine.   

NRC investigation finds a security officer at plant skipped more than 200 assigned fire 

watches between June 2012 and June 2014. 

  

April: Bearings break down on one of the pumps that draw millions of gallons of seawater 

from Cape Cod Bay to cool plant systems. Operators knew of problem with bearings since 

Nov. 7 of the previous year.  

 

May: Rapid power down to 50 percent after shear pins break on traveling screens that 

prevent seaweed from clogging cooling water system. Wrong pins had been installed 

during reactor refueling in 2015. The pins had been too small, capable of holding about 

3,877 pounds. Correct pins can hold 8,050 pounds. 

 

Phase B inspection finds corroded supports for piping that distributes cooling water to 

reactor and other plant systems. Finding relates to problem identification and resolution, 

since corrosion of supports found in October 2015. Some were replaced and repaired; 

others were not. 

 

A boron panel designed to absorb neutrons and prevent a nuclear reaction called fission 

from occurring in the fuel pool is found to have deteriorated. Fuel located near the 

defective panel is moved to another section of pool. Long-standing problem; thinning pool 

is real solution. 

 
June: Pilgrim operating at 30 percent power crews worked to repair a seawater leak. 
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July: Electrical relays relied on to shut safety valves that prevent radioactive release during 

an accident found to have exceeded their shelf life by 12 years. 

 

August: Four-day reactor shutdown after large valve on main isolation valve system fails to 

close quickly enough during testing. Problem with same valve system caused shutdown in 

August 2015. 

 

September: Manual reactor scram due to high reactor water level -faulty feedwater 

regulator valve. 

 

Release of hydrogen gas into the atmosphere above allowable levels. Entergy did not notify 

the Plymouth or Duxbury Fire Department of the hydrogen release as it is required to do 

and filed a false report saying that they had followed the notification protocol. A 

mechanical malfunction of the turning gear that helps spin the turbine and maintain it in 

proper balance forced a shutdown making eighth day offline. 

 

November:  High Pressure Coolant Injection System (HPCI) inoperable (Nov. 7). Six 

electrical relays that are part of the isolation valve system designed to stop radiation from 

leaking in an emergency. The relays were meant to be replaced every 10 years. Five were 

31 years old and the final one was 17 years old (Nov. 17)  

 

December: Security NRC security inspection found 9 violations of NRC security regulations - 

6 identified by NRC, 3 reported by Entergy. (Pilgrim Nuclear Power Station ς Security 

Baseline Inspection Report 05000293/2016403 and Exercise of Enforcement Discretion, 

Jan. 11, 2017)  Spent Fuel Pool Panels: Sixteen more deteriortating panels in spent fuel pool 

found. They are needed to prevent criticality, (Dec 7) MSIV leaks in three of the eight main 

steam isolation valves, designed to close to prevent radioactivity from leaking into the 

environment during a nuclear incident, Dec. 15. Hydrogen leak in excess allowed, Dec. 20.  

 
There was little or no improvement after the 2017 shutdown. 

 
Regulators say performance infractions had potential for safety concern.4 

άt[¸ah¦¢I τ Pilgrim NuclŜŀǊ tƻǿŜǊ {ǘŀǘƛƻƴΩǎ ǇŜǊŦƻǊƳŀƴŎŜ ƛƴ ǘƘŜ ǎŜŎƻƴŘ ǉǳŀǊǘŜǊ ƻŦ ǘƘƛǎ 
year showed no improvement from previous quarters, based on five violations found by 
federal regulators thaǘ ǿŜǊŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ǎǘŀŦŦΩǎ ŦŀƛƭǳǊŜ ǘƻ Ŧƻƭƭƻǿ ǇǊƻŎŜŘǳǊŜ ŀƴŘ ǘƻ 
keep parts in good working order. 

 
4 Pilgrim quarterly review finds 5 violations, Cape Cod Times, Christine Legere, August 14, 

2017 http://www.capecodtimes.com/news/20170814/pilgrim-quarterly-review-finds-5-violations  
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!ƭǘƘƻǳƎƘ ŀƭƭ ǿŜǊŜ ŎƭŀǎǎƛŦƛŜŘ ŀǎ άǾŜǊȅ ƭƻǿ ǎŀŦŜǘȅ ǎƛƎƴƛŦƛŎŀƴŎŜΣέ ǘƘŜ bǳŎƭŜŀǊ wŜƎǳƭŀǘƻǊȅ 
/ƻƳƳƛǎǎƛƻƴ ŎŀƭƭŜŘ ǘƘŜƳ άƳƻǊŜ ǘƘŀƴ ƳƛƴƻǊέ ōŜŎŀǳǎŜ ǘƘŜȅ Ƙŀd the potentƛŀƭ άǘƻ ƭŜŀŘ ǘƻ ŀ 
ƳƻǊŜ ǎƛƎƴƛŦƛŎŀƴǘ ǎŀŦŜǘȅ ŎƻƴŎŜǊƴΦέ 

aŀƴȅ ƻŦ 9ƴǘŜǊƎȅΩǎ ƻƴ-going failures are discussed in an August 22, 2017 article in the Boston 
Globe.  http://www.bostonglobe.com/magazine/2017/08/22/pilgrim-nuclear-plant-due-close-
two-years-but-safety-concerns-linger/JB5u9wtKekShHNgHKQ0uxO/story.html 

Recent History 
 

¶ 2011:  Pilgrim had tǿƻ άƴŜar misses5Φέ  ! άƴŜŀǊ Ƴƛǎǎέ ǊŀƛǎŜǎ ǘƘŜ Ǌƛǎƪ ƻŦ ŘŀƳŀƎŜ ǘƻ ǘƘŜ ǊŜŀŎǘƻǊ ŎƻǊŜ 
and thus to the safety of workers and the public. 

 

¶ 2012: Pilgrim re-licensed to operate to 2032 

¶ 2013: tƛƭƎǊƛƳΩǎ performance rating by NRC  dropped due to multiple shutdowns and complciations 
placing it among 22 reactors in the country requiring more oversight. 

¶ 2014: NRC lowers tƛƭƎǊƛƳΩǎ ǇŜǊŦƻǊƳŀƴŎŜ ǘƻ ŘŜƎǊŀŘŜŘ and increases oversight. Pilgrim joins 7 other 
¦Φ{Φ Ǉƭŀƴǘǎ ƳŀǊƪŜŘ άŘŜƎǊŀŘŜŘΦέ  

¶ 2015:  Pilgrim experienced another άnear-Ƴƛǎǎέ during winter-storm Juno6. NRC keeps tƛƭƎǊƛƳΩǎ 
performance as degraded and increases oversight in April. Pilgrim now joins 5 other U.S. plants 
ƳŀǊƪŜŘ άŘŜƎǊŀŘŜŘΦέ 

¶ 2015, September: The Nuclear Regulatory Commission (NRC) downgraded the Pilgrim Nuclear 
Power Station on September 2, ranking it as one of the three least safe in the country, out of 99. It is 
one step away from a forced shutdown by the federal regulators. The other two reactors are owned 
ōȅ 9ƴǘŜǊƎȅ ŀƭǎƻΦ tƛƭƎǊƛƳΩǎ ŘƻǿƴƎǊŀŘŜ ǿŀǎ ōŀǎŜŘ on frequent emergency shutdowns, equipment 

 
5  The NRC and Nuclear Power Plant Safety in 2011: Full Report, Living on Borrowed Time, Union Concerned 

Scientists, pg.,8 

 
6 Nuclear Near-Miss at Pilgrim, David Lochbaum, Union Concerned Scientists, May 29, 2015, at 
http://allthingsnuclear.org/nuclear-near-miss-at-pilgrim/ 

http://www.bostonglobe.com/magazine/2017/08/22/pilgrim-nuclear-plant-due-close-two-years-but-safety-concerns-linger/JB5u9wtKekShHNgHKQ0uxO/story.html
http://www.bostonglobe.com/magazine/2017/08/22/pilgrim-nuclear-plant-due-close-two-years-but-safety-concerns-linger/JB5u9wtKekShHNgHKQ0uxO/story.html
https://www.google.com/url?q=http://www.ucsusa.org/assets/documents/nuclear_power/nrc-nuclear-safety-2011-full-report.pdf&sa=U&ei=q0I0U6rVA8viyAGV9oCYCA&ved=0CAUQFjAA&client=internal-uds-cse&usg=AFQjCNFxcuTWKQFUnKirmT7gpTjrAoFFOg
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failures, and failure to take corrective actions to address the issues that caused the high number of 
forced shutdowns7.  

¶ 2016, December:  ¢ƘŜ bw/Ωǎ tǊŜƭƛƳƛƴŀǊȅ LƴǇŜŎǘƛƻƴ wŜǇƻǊǘ confirmed what citizens already knew.   

Because PilgǊƛƳ ƛǎ ƻƴ bw/Ωǎ άǿŀǘŎƘ ƭƛǎǘέ ƛǘ Ƙŀǎ ǳƴŘŜǊƎƻƴŜ ǎǇŜŎƛŀƭ ƛƴǎǇŜŎǘƛƻƴǎΦ Lƴ 5ŜŎŜƳōŜǊ ƻŦ 2016, 
ǘƘŜ bw/ ǳƴƛƴǘŜƴǘƛƻƴŀƭƭȅ άƭŜŀƪŜŘέ ŀƴ ŜƳŀƛƭ ŎƻƴǘŀƛƴƛƴƎ bw/ ǊŜǇƻǊǘ ŎƻǾŜǊƛƴƎ ǘƘŜ November 28 - 
December 8 inspection.  Written by Donald Jackson, the lead inspector, this report included a long 
list of flaws at the plant that were observed during the initial week of the inspection.  The full report 
ƛǎ ƛƴ ǘƘŜ ǎŜŎǘƛƻƴ άbw/ hǾŜǊǎƛƎƘǘ ŀƴŘ wƛǎƪΦέ 
  
In the email, Donald Jackson, said that: 

"The plant seems overwhelmed just trying to run the station." 

The list of Pilgrim failures mentioned in the email are: 
 

¶ failure of plant workers to follow established industry procedures,  

¶ broken equipment that never gets properly fixed,  

¶ lack of required expertise among plant experts, 

¶ failure of some staff to understand their roles and responsibilities, and  

¶ a team of employees who appear to be struggling with keeping the nuclear plant running 

Other comments from Jackson include: 

¶ While cooperative, plant operators are "very disjointed in their ability to populate meetings and 
answer questions. Staffing problems seem to impact how fast the licensee can respond." 

¶ "The engineering group appears unprepared to answer all of the questions being posed by the 
team." That fact, Jackson said, leads him to question their level of knowledge. 

¶ ά¢ƘŜ ŎƻǊǊŜŎǘƛǾŜ ŀŎǘƛƻƴǎ ƛƴ ǘƘŜ ǊŜŎƻǾŜǊȅ Ǉƭŀƴ ǎŜem to have been hastily developed and 
implemented, and some have been circumvented as they were deemed too hard to complete.  

¶ We are observing current indications of a safety culture problem that a bunch of talking 
probably won't fix." 

¶ Recurring problems with the emergency diesel generators at the plant highlight "poor 
engineering expertise, no communication with the shift manager and poor corrective action." 

¶ 2017:  The NRC completed its special inspection.  The NRC decided to keep Piglrim in its lowest 
safety category, category 4.  

¶ 2019:  Pilgrim was promoted by the NRC and taken out of Category 4. On the one hand, it seems 
clear NRCΩs oversight improved performance at Pilgrim. On the other hand, the promotion could be 
part of the NRC CommissionerΩs announcement that they will consider changing the Annual 
Oversight Process and allow the licensees to largely judge themselves- self regulate. This plan will 
look more rationale, although it is not, if the reactors across the nation score high on the Annual 
Assessments. 

 

 
7http://www.nrc.gov/info-finder/reactors/pilg/special-oversight.html  
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The bw/Ωǎ Accident Sequence Precursors Report 
Pilgrim is the Leader of the Pack 

The NRC defines an accident sequence precursor ό!{tύ ŀǎ άŀƴ ƻōǎŜǊǾŜŘ ŜǾŜƴǘ ŀƴŘκƻǊ ŎƻƴŘƛǘƛƻƴ ŀǘ ŀ 
plant, when combined with one or more postulated events (e.g., equipment failures, human errors), 
could result in core ŘŀƳŀƎŜΦέ  http://allthingsnuclear.org/dlochbaum/accident-sequence-precursors-
for-nuclear-reactors.  The following NRC chart shows the number of accident precursor events that have 
occurred at different nuclear reactors.  CƻǊ ŀ ƴǳŎƭŜŀǊ ǊŜŀŎǘƻǊΣ ǘƘƛǎ ƛǎ ǘƘŜ 5ŜŀƴΩǎ άhǘƘŜǊέ [ƛǎǘΦ  ¢ƘŜ ŦŀǊǘƘŜǊ 
you are down the list, the better you are doing. But Pilgrim is at the top, over time it has had 23 ASP 
events, more than any other reactor.   

 

 

http://www.nrc.gov/public-involve/conference-symposia/ric/past/2007/posters/asp-poster.pdf
http://allthingsnuclear.org/dlochbaum/accident-sequence-precursors-for-nuclear-reactors
http://allthingsnuclear.org/dlochbaum/accident-sequence-precursors-for-nuclear-reactors
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What Are The Principle Risks That We S ee?  
 

¶ Fukushima can happen here.  

¶ The required mitigation strategies put into place to address lessons learned from Fukushima are 
either inadequate, not yet implemented, or indefinitely postponed by the NRC. 

¶ Pilgrim, a sister reactor to Fukushima, is a flawed design.  Its containment is too small and in cetain 
accident scenarios it can explode ƭƛƪŜ CǳƪǳǎƘƛƳŀΩǎ ¦ƴƛǘ мΣнΣ ŀƴŘ о.   

¶ tƛƭƎǊƛƳΩǎ spent fuel pool is subject to a catastrophic spent fuel fire because the fuel is too tightly 
packed into its overcrowded pool located outside primary containment, with a thin roof overhead.  

¶ Pilgrim is vulnerable to a terrorist event.  

¶ tƛƭƎǊƛƳΩǎ safety systems depend on outside electric power to operate. Electric reliability is not 
assured.  

¶ Pilgrim is subject to extreme natural events ςflooding, earthquakes and severe storms.   

¶ Pilgrim is an old reactor subject to age related degradation. 

¶ NRC oversight policy is inadequate. 

¶ Last, human error cannot be discounted. 
 

FUKUSHIMA COULD HAPPEN HERE  
 
Pilgrim is the same design as the Fukushima reactors and shares its flaws. 

ά!lthough we have had a string of good days,  all it  takes is one very bad day.έ 

Fukushima: the Story of a Nuclear Disaster by David Lochbaum, Edwin Lyman, Susan Q. Stranahan and 
the Union of Concerned Scienists, 20148 concluded that,  

A Fukushima-ǘȅǇŜ ƴǳŎƭŜŀǊ ŘƛǎŀǎǘŜǊ ŎƻǳƭŘ ƘŀǇǇŜƴ ƛƴ ǘƘŜ ¦Φ{Φ CǳƪǳǎƘƛƳŀ ǿŀǎƴΩǘ ŀ άWŀǇŀƴŜǎŜέ 
nuclear accidentτit was a nuclear accident that happened to occur in Japan. In fact, if 
exposed to similarly complex challenges, all 100 operating reactors in the United States 
would likely have similar outcomes. Worse, Japanese and U.S. regulators share a mindset 
ǘƘŀǘ ǎŜǾŜǊŜΣ ǎǳǇǇƻǎŜŘƭȅ άƭƻǿ ǇǊƻōŀōƛƭiǘȅέ ŀŎŎƛŘŜƴǘǎ ŀǊŜ ǳƴƭƛƪŜƭȅ ŀƴŘ ƴƻǘ ǿƻǊǘƘ ǘƘŜ Ŏƻǎǘ ŀƴŘ 
time to protect against. Fukushima showed that unlikely events do occur. 

Nuclear power can be saferτbut U.S. regulators arenΩǘ doing their job: Despite a long 
history of complacency and underestimating risks, the U.S. agency charged with nuclear 
powerτthe Nuclear Regulatory Commission (NRC)τcould heed the lessons of Fukushima 
and improve U.S nuclear safety. Unfortunately, the NRC hŀǎƴΩǘ ƭŜŀǊƴŜŘ CǳƪǳǎƘƛƳŀΩǎ 
lessonsτŀƴŘ ¦Φ{Φ ƴǳŎƭŜŀǊ ǇƻǿŜǊ Ǉƭŀƴǘǎ ŀǊŜƴΩǘ ŀǎ safe as they could and should be. 

 

 
 

 
8 http:// www.ucsusa.org/nuclear_power/nuclear_power_risk/safety/fukushima-book.html 
 

http://www.ucsusa.org/nuclear_power/reactor-map/embedded-flash-map.html
http://www.ucsusa.org/nuclear_power/nuclear_power_risk/safety/fukushima-book.html
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Lessons Learned, Or Not Learned, From Fukushima 
 

On March 11, 2011, a 9.0-magnitude earthquake struck Japan and was followed by a 45-foot tsunami, 
resulting in extensive damage to the nuclear power reactors at the Fukushima Dai-ichi facility. What 
ƭŜǎǎƻƴǎ ƘŀǾŜ ōŜŜƴ ƭŜŀǊƴŜŘ ŀƴŘ ǿƘŀǘ ƛǎ ǘƘŜ ǎǘŀǘǳǎ ƻŦ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴΚ ¢ƘŜ bw/Ωǎ plant status 
implementation of mitigation strategies ordered by NRC are available ƻƴ bw/Ωǎ ǿŜōǎƛǘŜ. 
(http://www.nrc.gov/reactors/operating/ops-experience/japan/plants/pilg.html) 
 
 

ORDER COMPLETION DATE STATUS 

Order for Mitigation Strategies 
to Respond to Extreme Natural 
Events Resulting in the Loss of 
Power at Plants (EA-12-049) 

Complete full implementation 
no later than two (2) refueling 
cycles - 8  after submittal of the 
overall integrated plan, as 
required in Condition C.1.a, or 
December 31,2016, whichever 
comes first. December 2015 

Complied 
The OIP for EA-12-049 was 
submitted (Reference 3) on 
February 28, 2013. On May 20, 
2015, PNPS entered Mode 2 
(startup) following refueling 
outage 20 which was two refuel 
cycles after submittal of the 
OIPs. Full compliance with 
Order EA-12-049 was achieved 
at that time. 

Modified Order for Ensuring 
Reliable Hardened Containment 
Vents EA-13-109) 

Phase 1, severe accident 
capable wetwell vent: Startup 
following Spring 2017 refueling 
outage 
Phase 2, drywell severe 
accident capable drywell 
venting system: June 30, 2019 

Entergy applied to postpone 
implementation until after plant 
closure. NRC allowed Pilgrim to 
postpone implementation until 
AFTER it shutdown; then it 
would apply for relief from the 
Order (April 17, 2017). 

Order for Enhancing 
Spent Fuel Pool 
Instrumentation  

  

 

 
December 31, 2016 

 
Complied July 17, 2015 

Requests for Information   

Request for Information for 
Seismic and Flooding 
Reevaluations and Walkdowns,  

 Entergy requested deferral of 
actions related to flooding and 
seismic reevaluations for Pilgrim  
in anticipation of the planned 
permanent shutdown of Pilgrim 
in mid-2019. NRC concurred, 
April 17, 2017. 

 

National Academy of Sciences (NAS), July 24, 2014, released the final pre-publication report  by a 
committee tasked with reviewing the March 2011 accident at the Fukushima nuclear plant in Japan and 
its lessons for improving the safety of U.S. reactors. Initial comments on the report from the Union of 
Concerned Scientists are available at: http://allthingsnuclear.org/nas-report-lessons-learned-from-
fukushima-nuclear-accident-for-safety-of-u-s-nuclear-plants/ 

http://www.nrc.gov/reactors/operating/ops-experience/japan/plants/pilg.html
http://www.nrc.gov/docs/ML1205/ML12054A735.pdf
http://www.nrc.gov/docs/ML1205/ML12054A735.pdf
http://www.nrc.gov/docs/ML1205/ML12054A735.pdf
http://www.nrc.gov/docs/ML1205/ML12054A735.pdf
http://www.nrc.gov/docs/ML1314/ML13143A321.pdf
http://www.nrc.gov/docs/ML1314/ML13143A321.pdf
http://www.nrc.gov/docs/ML1314/ML13143A321.pdf
http://www.nrc.gov/docs/ML1205/ML12054A679.pdf
http://www.nrc.gov/docs/ML1205/ML12054A679.pdf
http://www.nrc.gov/docs/ML1205/ML12054A679.pdf
https://www.nrc.gov/docs/ML1205/ML12053A340.pdf
https://www.nrc.gov/docs/ML1205/ML12053A340.pdf
https://www.nrc.gov/docs/ML1205/ML12053A340.pdf
http://www.nap.edu/catalog.php?record_id=18294
http://allthingsnuclear.org/nas-report-lessons-learned-from-fukushima-nuclear-accident-for-safety-of-u-s-nuclear-plants/
http://allthingsnuclear.org/nas-report-lessons-learned-from-fukushima-nuclear-accident-for-safety-of-u-s-nuclear-plants/
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POTENTIAL CAUSES OF AN ACCIDENT  
 

What can go wrong? The Union of Concerned Scientists says ǘƘŀǘ άbǳŎƭŜŀǊ ǇƻǿŜǊ Ǉƭŀƴǘǎ ŀǊŜ ŎƻƳǇƭŜȄ 
systems operated by human beings who can and do make mistakes. As such, they are vulnerable to 
accidents and failures because of natural disasters such as flooding, earthquakes and extreme weather, 
fires, equipment failures, improper maintenance, and human error.9έ !ŘŘ ǘƻ ǘƘŜ ƭƛǎǘΣ ǘŜǊǊƻǊƛǎƳ ƻǊ acts of 
malice.  

 
The major risks of an accident at Pilgrim Station include: a fundamental design flaw leading to 
containment failure; spent fuel storage risks; security, loss of electric power to operate safety systems; 
natural events (storms, flooding, seismic) coupled with inadequate Post Fukushima mitigation (FLEX) 
strategies; age related degradation of components and improper maintenance; NRC failing to enforce its 
own rules, and  human error. 
 
In the event of an accident, emergency response plans and procedures and post accident cleanup 
planning come into play.  They also are inadequate.   
 
 

 CONTAINMENT FAILURE  

VENT & HYDROGEN /STEAM EXPLOSIONS  

¢ƘŜ Ǌƛǎƪ ƻŦ ŀ ŎƻƴǘŀƛƴƳŜƴǘ ŦŀƛƭǳǊŜ ƛǎ ƛƴƘŜǊŜƴǘ ƛƴ tƛƭƎǊƛƳΩǎ ŘŜǎƛƎƴ   tƛƭƎǊƛƳΩǎ 
containment, like that of all GE Mark I Boiling-Water Reactors, is too small.  

More than forty years ago, the NRC identified a serious design flaw in GE Mark I Boiling-Water Reactors 
(BWRs) - the containment is too small so that in certain accident scenarios the containment would fail in 
the event of pressure build up- hydrogen and/or steam.  

 

The lack of containment integrity of the GE Mark I reactor design was recognized as early as 1972. Dr. 
Stephen Hanauer, an Atomic Energy Commission safety official recommended that the Mark 1 pressure 
suppression system be discontinued, and any further designs not be accepted for construction permits. 

 
9 http://www.ucsusa.org/our-work/nuclear-power/nuclear-power-accidents#.VOtZyHzF-sw 

http://www.google.com/imgres?imgurl=http://cryptome.org/2013-info/04/daiichi-11-03-04/pict52.jpg&imgrefurl=http://cryptome.org/2013-info/04/daiichi-11-03-04/daiichi-11-03-04.htm&h=1013&w=1350&tbnid=eL3pjjvKyGdjnM:&zoom=1&q=fukushima%20reactors%20exploding%20pictures&docid=he1V9YTpc3ImgM&ei=ZDY0U_bQKufu0gG_6YFI&tbm=isch&ved=0COwCEIQcMFo&iact=rc&dur=14106&page=4&start=72&ndsp=25
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Hanauer's boss, Joseph Hendrie (later an NRC Commissioner) essentially agreed with Hanauer but 
denied the recommendation because it could mean the end the nuclear power industry in the U.S.10 An 
NRC analysis of the potential failure of the Mark I under accident conditions concluded in a 1985 report 
ǘƘŀǘΣ άaŀǊƪ L ŦŀƛƭǳǊŜ ǿƛǘƘƛƴ ǘƘŜ ŦƛǊǎǘ ŦŜǿ ƘƻǳǊǎ following core melt would appear rather likely." In 1986, 
Harold Denton, then the NRC's top safety official, told an industry trade group that, "The Mark I 
containment, especially being smaller with lower design pressure, despite the suppression pool, if you 
look at the WASH-1400 safety study, you'll find something like a 90% probability of that containment 
failing.11" 

Fukushima demonstrated in real-time that these fears were true ς Fukushima units 1, 2, and 3 exploded.  

Pilgrim and the failed Fukushima reactors have the same design. 

Direct Torus Vent (DTV) - Not a Full Proof Fix 

tƛƭƎǊƛƳΩǎ 5ƛǊŜŎǘ ¢ƻǊǳǎ ±Ŝƴǘ- neither  passive, filtered, nor severe accident capable 

To protect the Mark I containment from a likely total rupture, NRC advised venting high pressure build- 
up. As a result, an industry workgroup designed and installed a "direct torus vent system" at all Mark I 
reactors, beginning with Pilgrim. However the NRC recognized that the vent was not full-proof. During 
some ATWS (anticipated transient without scram) events, the pressure in the containment will rapidly 
increase. Venting pressure could be reached in a matter of minutes rather than hours. Therefore venting 
may not prevent containment failure because of the high containment pressurization rate but the NRC 
apparenty decided it would nonetheless provide additional time to shut down the reactor and delay a 
core melt.12 

Operated from the control room, the DTV is a reinforced pipe installed in the torus and designed to 
release radioactive high-pressure steam generated in a severe accident by allowing unfiltered 
radioactive release directly to the atmosphere through the vent stack. Reactor operators have the 
option whether to open the vent to, what was believed pre-Fukushima, "save the containment," or 
when to keep it closed in order not to unnecessarily expose the public and the environment to unknown 
amounts of harmful radiation. 

 
10 Copies of the three original AEC memos, including Hendrie's, November 11, 1971: outlines problems with the 
design and pressure suppression system containment; September 20, 1972 : memo from Steven Hanauer 
recommends that U.S. stop licensing reactors using pressure suppression system; September 25, 1972: memo from 
Joseph Hendrie (top safety official at AEC) agrees with recommendation but rejects it saying it "could well mean 
the end of nuclear power..." See EA-12-050  Adjudication  Proceeding  http://adams.nrc.gov/ehd/   All Power 
reactors EA-12-050 & EA-12-051, Pilgrim Watch Pleading, Exhibit 3 
11 άwŜŀŎǘƻǊ ŘŜǎƛƎƴ ƛƴ WŀǇŀƴ Ƙŀǎ ƭƻƴg ōŜŜƴ ǉǳŜǎǘƛƻƴŜŘΣέ b¸¢Σ aŀǊŎƘ мрΣ нлммΣ ¢ƻƳ ½ŜƭƭŜǊ ǊŜŦŜǊŜƴŎƛƴƎ ά5Ŝƴǘƻn 
Urges UNRC to Settle Doubts !ōƻǳǘ aŀǊƪ L /ƻƴǘŀƛƴƳŜƴǘΣέ LƴǎƛŘŜ bw/Σ McGraw-Hill,Vol. 8, No. 12, June 9, 1986. 
12 Chairman Kenneth M. Carr, Responses to Concerns raised by W.R. Griffin, June 21, 1990, Enclosure 2, Response 
to Question 2, page 5. See EA-12-050, Adjudication Proceeding  http:/ /adams.nrc.gov/ehd/   All Power reactors EA-
12-050 & EA-12-051, Pilgrim Watch Pleading, Exh.,5 

http://www.nirs.org/reactorwatch/accidents/19720920-hanauer-memo-pressure-suppression-containments.pdf
http://www.nirs.org/reactorwatch/accidents/19720920-hanauer-memo-pressure-suppression-containments.pdf
http://www.nirs.org/reactorwatch/accidents/19720925-hendrie-pressure-suppression-concerns-end-of-nucl~1.pdf
http://www.nirs.org/reactorwatch/accidents/19720925-hendrie-pressure-suppression-concerns-end-of-nucl~1.pdf
http://www.nirs.org/reactorwatch/accidents/19720925-hendrie-pressure-suppression-concerns-end-of-nucl~1.pdf
http://adams.nrc.gov/ehd/
http://adams.nrc.gov/ehd/


16 

 

 

tƛƭƎǊƛƳΩǎ 5ƛǊŜŎǘ ¢ƻǊǳǎ ±Ŝƴǘ ό5¢±ύ {ȅǎǘŜƳ 

 

Post Fukushima Vent Orders 13 
 

NRC excused Pilgrim  from complying with bw/Ωǎ Vent Order 
 

On March 12, 2012, after the Fukushima disaster, the NRC issued an Order (EA-13-109) requiring all U.S. 
nuclear power plants with the Fukushima-style containment design to install a severe accident capable, 
reliable, hardened vent to remove heat and pressure before potential damage to a reactor core occurs 
in order to prevent an explosion and also help delay reactor core damage or melting.  After issuing the 
order, additional NRC evaluations examined the benefits of venting after reactor core damage occurs.  In 
June 2013, the NRC modified the Order to ensure those vents will remain functional in the likely 
conditions following reactor core damage.   
 
The order on venting requires licensees to implement its requirements in two phases. In Phase 1: 
Licensees of Boiling Water Reactors with Mark I and Mark II  containments were required to design and 
install a άƘŀǊŘŜƴŜŘέ venting system that provides venting capability from the wetwell during severe 
accident conditions. These conditions include seismic, snow, ice, extreme high or cold temperatures. 
They do not include flooding. (See section below  on Natural Events) Pilgrim was initially required by the 
Order to implement Phase 1 in Spring 2017.  
 
However on June 24, 2016, Entergy made a request to NRC to extend compliance with the Order until 
after Pilgrim closed on June 1, 2019; and said that Pilgrim then would ask relief from the Order. Pilgrim 
Watch (PW) filed a Request for Hearing September 7Σ нлмс ŎƘŀƭƭŜƴƎƛƴƎ 9ƴǘŜǊƎȅΩǎ ǊŜǉǳŜǎǘΤ ǘƘŜ 
proceeding is available on bw/Ωǎ 9ƭŜŎǘǊƻƴƛŎ IŜŀǊƛƴƎ 5ƻŎƪŜǘΣ ŦƻƭŘŜǊ tƛƭƎǊƛƳ рл-293-EA. The PW Petition 
ŀǊƎǳŜŘ ǘƘŀǘ 9ƴǘŜǊƎȅΩǎ ǊŜǉǳŜǎǘ ǎƘƻǳƭŘ ōŜ ŘŜƴƛŜŘ ōŜŎŀǳǎŜΥ όмύ It would deny citizens and communities 
the protection a reliable severe accident capable wetwell venting system would provide during the two 
ǊŜƳŀƛƴƛƴƎ ȅŜŀǊǎ ƻŦ tƛƭƎǊƛƳΩǎ ƻǇŜǊŀǘƛƻƴǎΦ όнύ Lǘǎ ŀǊƎǳƳŜƴǘ ƛƴ ǎǳǇǇƻǊǘ ƻŦ ƛǘǎ ǊŜǉǳŜǎǘ ǘƻ bw/ ŘƛŘ ƴƻǘ ƘƻƭŘ 

 
13 NRC Electronic Library, ADAMS, Accession No. ML15043A754; http://www.nrc.gov/reactors/operating/ops-
experience/ japan-dashboard/hardened-vents.html 
 

http://www.nrc.gov/reactors/operating/ops-experience/japan-dashboard/hardened-vents.html
http://www.nrc.gov/reactors/operating/ops-experience/japan-dashboard/hardened-vents.html


17 

 

water. (3) Further, it should be denied on procedural grounds. It is in reality a request for a license 
amendment; and Entergy shouƭŘ ōŜ ǊŜǉǳƛǊŜŘ ǘƻ Ŧƻƭƭƻǿ bw/Ωǎ ǊǳƭŜǎ ŀƴŘ ǇǊŀŎǘƛŎŜǎ ŦƻǊ ŀƳŜƴŘƛƴƎ ƛǘǎ 
ƭƛŎŜƴǎŜ ǘƘŀǘ ƛƴŎƭǳŘŜǎ ŀƴ ƻǇǇƻǊǘǳƴƛǘȅ ŦƻǊ ƘŜŀǊƛƴƎΦ !ƭǎƻΣ 9ƴǘŜǊƎȅΩǎ ǊŜǉǳŜǎǘ ǿŀǎ ƴƻǘ ƳŀŘŜ ƛƴ ǘƛƳŜΦ  
 
Once again Entergy showed that it is more than willing to shortchange public safety in order to save 
money. The NRC concurred.  On April 17, 2017, the NRC decided not to ennforce its own rules and 
ǊŜǉǳƛǊŜ tƛƭƎǊƛƳΩǎ ǿŜǘǿŜƭƭ ǾŜƴǘ ǘƻ ōŜ ǎŜǾŜǊŜ ŀŎŎƛŘŜƴǘ ŎŀǇŀōƭŜΦ 
 
In Phase 2, Licensees were required to design and install a venting system that provides venting 
capability from the drywell under severe accident conditions, or, alternatively, to develop and 
implement available containment venting strategy that makes it unlikely that a licensee would need to 
vent from the containment drywell during severe accident conditions. 
 
The later provision let the industry off the hook. Pilgrim originally said it would implement Phase 2 in 
Spring 2019 ς 10 years after Fukushima; but with its closure June 2019, it will not do so. 
 

tƛƭƎǊƛƳΩǎ Wetwell Vent Installed in ǘƘŜ ƭŀǘŜ мфулΩǎ 

DTV Not Passive: Because of GE's design deficiency, the original design for a passive containment 
system was compromised in favor of a system that relied entirely on human control, despite all the 
associated risks of error and technical failure. A rupture disc at the beginning of the vent (not end as in 
the present design) would solve that problem. Also, the design could be adjusted to allow venting at a 
lower pressure by adding some piping to allow by-passing the rupture disc. 

DTV Not Filtered: TƘŜ bw/Ωǎ ŘŜŎƛǎƛƻƴ ŦǳǊǘƘŜǊ ŎƻƳǇǊƻƳƛǎŜŘ the design by not requiring a filter on the 
vent. After NRC studied lessons learned from Fukushima (2012), the NRC Technical Staff recommended 
that the NRC Commissioners require filters (SECY-12-0157).  The staff argued that absence of a filter not 
only contaminates offsite communities but also had significant negative unintended consequences at 
Fukushima. The New York Times explained that άGovernment officials have also suggested that one of 
the primary causes of the [Fukushima] explosions was a several-hour delay in a decision to use the 
vents, as Tokyo Electric managers agonized over whether to resort to emergency measures that would 
allow a substantial amount of radioactive materials to escape into the air14Φέ  

NRC Commissioners first voted not to require filters in the DTV; they then kicked the can down the road 
άfor further study.έ They ignored the facts that filters are required for normal everyday gaseous release 
from reactors.  The NRC has given no reason that design-basis gaseous releases are filtered; yet much 
larger gaseous releases during severe accident are unfiltered. Sweden, France, Germany, Romania and 
soon Japan all require filters15 - but not the United States. Another NRC political decision to save the 
industry money. 

 
After the Commissioners rejected its initial recommendations, the NRC staff re-studied filtering, and 
renamed it ά/ƻƴǘŀƛƴƳŜƴǘ tǊƻǘŜŎǘƛƻƴ ŀƴŘ wŜƭŜŀǎŜ wŜŘǳŎǘion RulemakingΦέ In its renamed study, the 

 
14 Hidden Dangers: Japanese Officials Ignored or Concealed Dangers, NYT, Hiroko Tabuchi reported from Tokyo, 

Keith Bradsher from Hong Kong, and Matthew L. Wald from Washington, May 17, 2011.Exh., 7  
15  bw/ {ǘŀŦŦΩǎ tƻǎǘ-Fukushima Trip report to learn about other counǘǊȅΩǎ DTVs with filters and rupture discs to 
better advise the NRC Commissioners on what to do here to reduce risk is now publicly available and can be found 
ŀǘ bw/Ωǎ 9ƭŜŎǘǊƻƴƛŎ [ƛōǊŀry ADAMS, Accession number ML12178A670 

http://www.nytimes.com/2011/05/17/world/asia/17japan.html?ref=asia
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Staff backed away from its earlier recommendation to require filters on vents16. The NRC Commission 
ǎǳǇǇƻǊǘŜŘ ǘƘŜ {ǘŀŦŦΩǎ revised recommendation ς no filters. Also the NRC Commission, August 19, 2015 
voted not to issue a Federal Register Notice requesting public comment on the Staff Draft 
recommendation but instead to move forward without public comment.  (Commission Notation Vote, 
Decision item SECY-15-0085) 

 

{ǘŀŦŦΩǎ нлмр wŜŎƻƳƳŜƴŘŀǘƛƻƴ - No Filters Required:  
 
To justify its reversal of its earlier recommendation, the Staff changed the the way it performed its cost 
benefit analysis.  In its renamed study, the Staff relied on flawed and unsupported assumptions; and 
used outdated consequence codes- MELCOR, MACCS, and SOARCA.   
 
Economic consequences also were given a backseat because they showed an estimated $11 to $64 
million dollar filter would save $3.51 billion dollars in offsite economic consequences. (Table 4-2, Staff 
analysis)  Health consequences were limited to fatal cancers and in a too-small geographic area. Health 
consequences were determined to be zero by making the ludicrous assumptions that (i) evacuations 
would take less than 6 hours meaning everyone would get out of ά5ƻdgeέ in time; and (ii) accidents 
would be slow breaking because severe accident water addition (SAWA) measures at reactors would 
work 60% of the time and slow the need to vent until folks got away. The staff conveniently ignored the 
40% of the time SAWA was estimated not to work. 

 

 
 
 
 

 
16 Draft Regulatory Basis for Containment Protection and Release Reduction for Mark I and Mark II Boiling Water 
Reactors (10 CFR Part 50), May 2015 (ADAMS Accession No. ML15022A214) 
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Industry- No Excuse Not to Install a Wet Well Filter  
 

The ²ŜǘǿŜƭƭΩǎ άScrubbingέ  Capability provides no excuse not to filter. 
 
A U.S.government ǊŜǇƻǊǘ ŦǊƻƳ мфуу ŜƴǘƛǘƭŜŘ άCƛƭǘŜǊŜŘ ǾŜƴǘƛƴƎ ŎƻƴǎƛŘŜǊŀǘƛƻƴǎ ƛƴ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎ17έ 
said: 
 

άWithin the United States, the only commercial reactors approved to vent during severe 
accidents are boiling water reactors having water suppression pools. The pool serves to 
scrub and retain radionuclides. The degree of effectiveness has generated some debate 
within the technical community. The decontamination factor (DF) associated with 
suppression pool scrubbing can range anywhere from one (no scrubbing) to well over 1000 
(99.9 % effective). This wide band is a function of the accident scenario and composition of 
the fission products, the pathway to the pool (through spargers, downcomers, etc.), and 
the conditions in the pool itself. Conservative DF values of five for scrubbing in MARK I 
suppression pools, and 10 for MARK II and MARK III suppression pools have recently been 
proposed for licensing review purposes. These factors, of course, exclude considerations 
of noble gases, which would not be retained in the pool.έ (Emphasis added) 

The decontamination factor of 5 for the Mark I containment (as used in units 1 through 5 of Fukushima 
Daiichi and the 23 in the U.S. including Pilgrim) means that 80% of the radioactive substances (excluding 
noble gases) is retained, while 20% is released. The FILTRA system installed at 10 Swedish nuclear power 
plants and one in Switzerland is designed to ensure that in a severe accident 99.9% of core inventory is 
retained in the containment or the filters.  

The difference between releasing up to 20% versus 0.1% is huge.  It means that up to 200 times more 
radioactivity is released in the system defended by TEPCO and used by all U.S. BWR Mark I operators 
(including Entergy) versus the enhanced system used in Europe and commercially available worldwide. 

Backpressure also provides no excuse not to filter. 
 
Industry has argued that filters would be dangerous due to backpressure. Again, not so. Their argument 
is about saving money, not safety. Backpressure is not an obstacle. Backpressure is an issue that is 
repeatedly faced at nuclear reactors, and successfully managed.  It is true that installing filters in the 
torus vent lines will cause higher pressure inside containment than if no filters were present; but, this is 
ƴƻǘ ŀ άǎƘƻǿ-ǎǘƻǇǇŜǊΦέ Currently, operators are instructed to open the torus vents when containment 
pressure reaches so many pounds per square inch (psi). At (x) psi, the opened torus vents keeps the 
containment pressure below the level that could cause it to catastrophically fail. When the properly 
designed filters are installed in the torus vent lines, the procedures may need to be revised to guide the 
operators to open the vent valves at a pressure, (y) psi, that is slightly below (x) psi to accommodate the 
backpressure from the filters); but that is all.. With a properly designed filter, the pressure reduction - if 
any - will be negligibly small.  
 

 
17 Filtered Venting Considerations in the United States, R. Jack Oallman, L.G. (Jerry) Human, John (Jack) Kudrick:: 
http://www.osti.gov/energycitations/purl.cover.jsp?purl=/6945722-maXGrD/6945722.pdf  

http://www.osti.gov/energycitations/purl.cover.jsp?purl=/6945722-maXGrD/6945722.pdf
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Therefore, the only reason that a wet well vent filter could not be installed in the torus vent line is 
incompetence (are capable engineers really unavailable) or cheapness (the industry does not want to 
pay for capable engineer or their designs ) We expect that Entergy has, or can readily find, the skill set to 
design such a filter system. We simply need the spine to make it happen; we trust NRC will have the 
spine after Fukushima. 
 

NRC Determined  Dry Well Vent Also Needed (EA-13-109; revised EA 12-050) 
 

PilgǊƛƳΩǎ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ŜȄǇƭƻǎƛƻƴ ƛǎ ƛƴŎǊŜŀǎŜŘ ōŜŎŀǳǎŜ ƛǘ  ƭŀŎƪǎ ŀ ŘǊȅ well vent 
 

On June 6, 2013, the NRC issued a another order (EA-13-109), this time requiring installation of a 
second vent, a dry well vent, because the wetwell vent (ordered by the Commission in its earlier EA-
12-050) would be inoperable in a severe accident with core melt. In its new order, the NRC said that: 

 
During severe accidents involving molten core debris breaching the reactor vessel, 
mitigating strategies include injecting water into the containment to help prevent drywell 
liner melt-through, which would result in a release pathway directly into the reactor 
building. However, water injection can eventually increase the water level in the 
suppression pool to a point where venting from the wetwell would no longer be possible. 
Without venting containment pressure could continue to increase, threatening containment 
failure.έ ό9!-13-109, 7; Emphasis added)   

 

Inexplicably, unless the only reason is not to require reactor operators to spend the money to do what 
safety requires, EA-13-109 did not require operators to fix the identified safety issues until more than 
six years after the order was issued, June 30, 2019.18   

 

Our view is that the NRC cannot pretend to satisfy its AEA obligation to protect the public health and 
safety now by allowing Pilgrim, and logically by extension reactors of like design, to continue to 
operate until EA-12-050 provisions, as revised by EA-13-109 are fully implement close down sometime. 

Reality not Theory - Lessons from Fukushima 

Pilgrim assumes that the DTV would work without filters; that theoretical assumption was the 
underpinning of its assumed probabilities in accident sequences. But this supposed lack-of-need was 
άǎƘƻǿƴέ ƻƴƭȅ ōȅ ǘƘŜƻǊŜǘƛŎŀƭ ŀƴŀlysis.   

There have been only real tests of the DTV ς Unit 1, Unit 2, and Unit 3 at Fukushima, March 2011.  In 
each test, the containment. Three out of three failures are not a good score. The real reasons for these 
failures ƻŦ CǳƪǳǎƘƛƳŀΩǎ ǳƴŦƛƭǘŜǊŜŘ DTV to prevent containment failure include:   

 
18 EA-12-050, modified by EA-13-109, does not have to be implementeŘ ǳƴǘƛƭ άǎǘŀǊǘǳǇ ŦǊƻƳ ǘƘŜ ǎecond refueling 
outage that begins after June 30, 2014 or June 30, 2018, whichever comes first.έ (Order, 11); EAτ13-млф ΨtƘŀǎŜ-2 
ŘǊȅǿŜƭƭ ǾŜƴǘ ǎȅǎǘŜƳ ƻǊέ ŘŜǾŜlopment of a reliable containment venting system strategy that makes it unlikely that 
a licensee would need to vent from the containment drywell during severe accident ŎƻƴŘƛǘƛƻƴǎέ όhǊŘŜǊΣ фΣ 
emphasis adŘŜŘ ύ ƛǎ άƴƻ ƭŀǘŜǊ ǘƘŀƴ ǎǘŀǊǘǳǇ ŦǊƻƳ ǘƘŜ ŦƛǊǎǘ ǊŜŦǳŜƭƛng outage that begins after June 30, 2017, or June 
30, 2019.  
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a) Human Error - Properly trained operators decided not to open the DTV when they 
should have because they feared the effects offsite of significant unfiltered releases.  

b) Vent failure - When the operators finally decided to open the DTV, they were unable to 
do so. 

c) Containment failure - The failure of the DTV to vent led to the expected containment 
failure/explosions that resulted in significant ongoing offsite consequences. 

While Japan is installing filtered vents in its reactors joining other nations around 

the world, the U.S remains an outlier-saving industry money not public health. 

 

Designs that Reduce Risk Are Available Today 
 

¢ƘŜǊŜ ŀ ƴǳƳōŜǊ ƻŦ ǎȅǎǘŜƳǎΣ ŀǾŀƛƭŀōƭŜ ƴƻǿΣ ǘƘŀǘ ǿƛƭƭ ǊŜŘǳŎŜ ǘƘŜ Ǌƛǎƪ ƻŦ tƛƭƎǊƛƳΩǎ ŎƻƴǘŀƛƴƳŜnt failing. 
For example, the Westinghouse FILTRA-MVSS (multi-venturi scrubber system) shown below a passive, 
self-regulating system that provides filtered pressure relief of BWR/PWR reactor containments.19 The 
system is passively actuated by a rupture disc; no electric power is required. It can provide relief in the 
event of a total loss of AC power for 24 hours that otherwise would lead to the loss of core cooling 
ability. This includes a total loss of electrical power from both the external grid and all plant-specific 
power back-up systems, as well as loss of steam turbine-driven core cooling pumps.   

  

 
 
The FILTRA-MVSS is designed to satisfy Swedish regulations requiring 99.9 % of the core inventory of 
radioactivity (excluding noble gasses) be retained in the containment or filtered in case of venting; and it 
has high decontamination factors for gas-carried particles, aerosols and elemental iodines.  It is fully 
passive for at least 24 hours after initial venting and requires no startup time.  
 
WestinghousŜΩs Filra-MVSS has been installed in 10 Swedish reactors and one Swiss reactor. As 
described, its benefits include:  
 

¶ Passive design for at least 24-hours-no operator action required to activate system 

¶ Very high removal efficiencies:  

 
19 http:// www.westinghousenuclear.com/Products_&_Services/docs/flysheets/NS-ES-0207.pdf 
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- Aerosols > 99.00 % decontamination factor (D) > 10,000 with optional fiber filter for smallest 
particles 

- Elemental Iodine> 99.99% (DF> 10,000) 
- Organic Iodine: > 80% (DF>5) 
- Same DF for all flow rates 

¶ Designed for all seismic loads 

¶ Designed for a wide range of postulated accidents 

¶ Ability to avoid and cope with oxyhydrogen combustion 

¶ May be used in feed-and-bleed mode for long-term core cooling. 

For a BWR ǎǳŎƘ ŀǎ tƛƭƎǊƛƳΩǎ, the FILTRA-MVSS would be connected to the hardened vent. Its filter 
provides several filtration steps, all of which are contained in the tank: the multi-venturi scrubber, a 
water pool, a moisture separator, and finally an optional metal fiber filter. 

 

Hydrogen Explosions   

 

The reactor explosions at Fukushima were attributed to the ignition of hydrogen gas that collected in 
the reactor buildings. The hydrogen gas most likely came from a chemical reaction between water and 
the metal cladding of fuel rods in the reactor core when the water level inside the reactor vessels 
dropped low enough to expose at least the upper core regions. The hydrogen gas initially collected in 
the reactor vessel.20 

Hydrogen explosions were supposed to be avoided by inerting with nitrogen, but its effectiveness was 
shown to be limited at Fukushima. The NRC Task Force July 12 Report on lessons Learned from 
Fukushima reported that venting is the key.  

The method of combustible gas control in BWR Mark I and Mark II containments (i.e., 
containment inerting with nitrogen) will prevent hydrogen fires or explosions as long as 

 
20 Possible cause of Reactor Building Explosions, David Lochbaum, March 18,2011 
http://allthingsnuclear.org/dlochbaum/possible-cause-of-reactor-building-explosions 
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containment remains isolated, but it will not eliminate the hydrogen resulting from an 
accident damaging the core.  
 
This means that in a BWR Mark I or Mark II containment, the hydrogen must be kept in 
containment by controlling containment pressure without venting (i.e., through heat 
removal from the containment when possible) or by venting to a safe location.  

Venting serves a dual function: overpressure protection & venting of hydrogen: Enhancing the 
containment venting capabilities for Mark I and Mark II containments, while primarily intended for 
overpressure protection, would also provide for the reliable venting of hydrogen to the atmosphere. 
These two steps would greatly reduce the likelihood of hydrogen explosions from a severe accident. 
[NRC Task Force Report, pg., 42, emphasis added] 

Resources, Hydrogen: Mark Leyse, Petition for Rulemaking, that discusses among other things that  US 
simulations of hydrogen explosions in severe accidents are very crude compared to the European 
simulations ς link to PRM-50-103: http://pbadupws.nrc.gov/docs/ML1130/ML11301A094.pdf  
 

 

RADIOACTIVE WASTE  

Different Kinds of Radioactive Waste 
 
Radioactive wastes are classified, not according to the threat they pose to human health or the 
environment, but according to the process which produced the waste.  There are two  general 
categories:  High Level Waste, and Low Level Waste.  One category of Low Level Waste, Greater than 
Class C Waste, is highly radioactive. 
 
As defined by the NRC: 
 

High Level Waste (HLW) means the highly radioactive materials produced as byproducts of fuel 
reprocessing or of the reactions that occur inside nuclear reactors. HLW includes: 

¶ Irradiated spent nuclear fuel discharged from commercial nuclear power reactors 
¶ The highly radioactive liquid and solid materials resulting from the reprocessing of spent 

nuclear fuel, which contain fission products in concentration (this includes some reprocessed 
HLW from defense activities and a small quantity of reprocessed commercial HLW)  

See: https://www.nrc.gov/reading-rm/basic-ref/glossary/high-level-waste.html 

Commercial Low-Level Radioactive Waste (LLW) is defined by what it is not.  It is not high-level 
radioactive waste, transurancic waste, spent fuel, or by product material (uranium or thorium mill 
tailings.  It includes everything from slightly radioactive trash (such as mops and gloves) to highly 
radioactive activated metals (such as plutonium) from inside nuclear reactors that are just as radioactive 
as any High Level Waste.  LLW is divided into four categories based on the types of radionuclides and 
their concentrations:  Class A, B, C and Greater-than-Class C; Class A is the least radioactive. Greater-

http://pbadupws.nrc.gov/docs/ML1130/ML11301A094.pdf
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Than-Class C is the most radioactive and generally considered unsuited for near-surface disposal. 21  
Because if its toxicity, it eventually must be stored with spent fuel in a deep repository. 
 
According to the NRC, LLW is:   

A general term for a wide range of items that have become contaminated with radioactive 
material or have become radioactive through exposure to neutron radiation. A variety of 
industries, hospitals and medical institutions, educational and research institutions, private 
or government laboratories, and nuclear fuel cycle facilities generate LLW as part of their 
day-to-day use of radioactive materials. Some examples include radioactively contaminated 
protective shoe covers and clothing; cleaning rags, mops, filters, and reactor water 
treatment residues; equipment and tools; medical tubes, swabs, and hypodermic syringes; 
and carcasses and tissues from laboratory animals. The radioactivity in these wastes can 
range from just above natural background levels to much higher levels, such as seen in 
parts from inside the reactor vessel in a nuclear power plant. Low-level waste is typically 
stored onsite by licensees, either until it has decayed away and can be disposed of as 
ordinary trash, or until the accumulated amount becomes large enough to warrant 
shipment to a low-level waste disposal site. 

See https://woww.nrc.gov/reading-rm/basic-ref/glossary/low-level-radioactive-waste-llw.html 

The states of South Carolina, Texas, and Washington have low-level waste sites. However, the 

Washington facility does not accept waste from outside its region, and the South Carolina site is available 

only to the three members of the Atlantic disposal compact (Connecticut, New Jersey, and South 

Carolina) as of June 30, 2008. The lowest-concentration class of low-level radioactive waste (class A) is 

accepted by a Utah commercial disposal facility from anywhere in the United States.  

Threats by states to close their disposal facilities led to congressional authorization of regional compacts 

for low-level waste disposal in 1985. The first, and so far, only, new disposal site under the regional 

compact system opened on November 10, 2011, near Andrews, TX.22 The Texas Legislature approved 

legislation in May 2011 to allow up to 30% of the facilityôs capacity to be used by states outside the 

Texas Compact, which consists of Texas and Vermont.23  

Pilgrim used to send its low-level radioactive waste to Barnwell, South Carolina.  Massachusetts lost that 
option.  Now Pilgrim sends it A, B, and C low level radioactive waste to storage in Clive, Utah, after it is 
blended at the Irwin Resin Processing Facility in Irwin, Tennessee. As of 2017, Pilgrim has one barrel of 
GTC.  That barrel is stored outside, close to Cape Cod Bay.  Like spent fuel, it is stranded. Massachusetts 
General Laws Chapter 111 H established the Low - Level Radioactive Waste Management Board (Board) 

 
21 High Level Dollars, Low Level Sense, Institute of Energy and Environmental 
Research, http://www.ieer.org/pubs/highlvl4.html  
22 Waste Control Specialists LLC, ñHistoric Texas Compact Disposal Facility Ready for Business,ò http://www.wcstexas.com.  

23 Waste Control Specialists LLC, ñWaste Control Specialists Commends Passage of Legislation,ò press release, May 31, 2011, 

http://www.wcstexas.com/PDF_downloads/WCSAnnounceslegislation.pdf?nxd_id=98546.  

https://www.nrc.gov/reading-rm/basic-ref/glossary/radioactive-contamination.html
https://www.nrc.gov/about-nrc/radiation/around-us/sources/nat-bg-sources.html
https://www.nrc.gov/reading-rm/basic-ref/glossary/nuclear-power-plant.html
https://www.nrc.gov/reading-rm/basic-ref/glossary/licensee.html
https://www.nrc.gov/reading-rm/basic-ref/glossary/decay-radioactive.html
https://www.nrc.gov/waste/llw-disposal.html
https://woww.nrc.gov/reading-rm/basic-ref/glossary/low-level-radioactive-waste-llw.html
http://www.ieer.org/pubs/highlvl4.html
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to manage the options available to the Commonwealth for dealing with low level radioactive waste.24 
See its website for information on LLRW in the state. 

High-Level Radioactive Waste- Spent Fuel Storage  

PƛƭƎǊƛƳΩǎ {ǇŜƴǘ CǳŜƭ tƻƻƭ 
 
The diagram below shows the inside of PilgrimΩǎ ǊŜŀŎǘƻǊ ōǳƛƭŘƛƴƎ, and also other GE Mark I BWR 
reactors.  The primary containment is in red; and the spent fuel pool is in blue.  Note that the spent fuel 
pool is high in the reactor building and outside the primary containment. 

 
For a brief and highly humorous overview of spent fuel storage watch: John Oliver Scares The Hell Out 
Of Americans Warning Against Nuclear Waste.   https://www.rawstory.com/2017/08/watch-john-oliver-
scares-the-hell-out-of-americans-warning-against-nuclear-waste-rick-perry-is-handling/ 

 
Risks of Spent Fuel Pool Storage 

 

Pool Location; High-Density/Closed-Frame Pool Storage: 
 
tƛƭƎǊƛƳΩǎ ǎǇŜƴǘ ŦǳŜƭ Ǉƻƻƭ ƛǎ ƭƻŎŀǘŜŘ outside primary containment, in the upper floor of the reactor.  With 
only a thin roof overhead it is vulnerable to an air attack, even from a small plane. The pool is densely 
packed in a closed frame design. It was designed to store 880 assemblies, each of which contains many 
fuel rods.  When Pilgrim was constructed, the plan was that a few spent fuel assemblies would be stored 
in the pool for a short time, and then would be sent off-site for reprocessing. 
 

 
24 See MDPH website for information. 
http://ww w.mass.gov/eohhs/gov/departments/dph/programs/environmental-health/exposure-
topics/radiation/low-level-radioactive-waste.html 

https://www.rawstory.com/2017/08/watch-john-oliver-scares-the-hell-out-of-americans-warning-against-nuclear-waste-rick-perry-is-handling/
https://www.rawstory.com/2017/08/watch-john-oliver-scares-the-hell-out-of-americans-warning-against-nuclear-waste-rick-perry-is-handling/
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Originally, NRC rules required plant owners to maintain empty spaces (580 in the case of Pilgrim) to 
allow for a full core offload, but this requirement was eliminated.[2   Pilgrim refuels every two years. 
Every time it refuels, between about 150 and 200 spent fuel assemblies are moved from the reactor 
core into the spent fuel pool.   
 
Because President Carter banned reprocessing commercial spent nuclear fuel in 1997, and also because 
there is no offsite national repository to which commercial spent nuclear fuel can be sent, more and 
more assemblies are being stored in the spent fuel pool, for longer periods of time.  In June of 1994, the 
NRC gave Pilgrim approval to store 3,859 assemblies in the then 20+ years old spent fuel pool. As part of 
its 2015 and 2017 refueling, Pilgrim moved 544 assemblies from the pool into eight dry casks (68 
assemblies per cask) in its new Interim Spent Fuel Storage Facility (ISFSI).  As of August, 2017, there are 
2,822 spent fuel assemblies in the spent fuel pool; and 580 assemblies in the reactor core. 

Because the pool now contains far more assemblies than the number for which it was originally 
designed, they are packed in a tight framed configuration with much less spacing between adjacent 
assemblies.  This tight packing places us at risk of an uncontrolled fire, a fire that likely cannot be 
extinguished.  A fire can occur if the coolant water drops to the top of the assemblies as the result of an 
act of malice, if there is a human or mechanical error, if a cask drops in the pool during transfer to dry 
cask storage, or a reactor accident migrates to the pool.[3]  

 

 

 

 
[2]  NUREG-0575 Vol. 1 - 
http://adamswebsearch2.nrc.gov/webSearch2/main.jsp?AccessionNumber=ML022550127 
[3] The Massachusetts Attorney GeneǊŀƭΩǎ wŜǉǳŜǎǘ ŦƻǊ ŀ IŜŀǊƛƴƎ ŀƴŘ tŜǘƛǘƛƻƴ ŦƻǊ [ŜŀǾŜ ǘƻ Intervene With respect to 
9ƴǘŜǊƎȅ bǳŎƭŜŀǊ hǇŜǊŀǘƛƻƴǎ LƴŎΦΩǎ !ǇǇƭƛŎŀǘƛƻn for Renewal of the Pilgrim Nuclear Power Plants Operating License 
and Petition for Backfit Order Requiring New Design features to Protect Against Spent Fuel Pool Accidents, Docket 
No. 50-293, May 26, 2006 includes a Report to The Massachusetts Attorney General On The Vulnerability of 
tƛƭƎǊƛƳΩǎ {ǇŜƴǘ CǳŜƭ tƻƻƭ- Risks and Risk-Reducing Options Associated with Pool Storage of Spent Nuclear Fuel 
at the Pilgrim and Vermont Yankee Nuclear Power Plants, Gordon Thompson, May 25,2006 

http://adamswebsearch2.nrc.gov/webSearch2/main.jsp?AccessionNumber=ML022550127


27 

 

Consequences of a Spent Fuel Pool Fire 

¶ 2016 Princeton Study: A major Spent Fuel Pool fire could contaminate as much as 
100,000 square kilometers of land (38,610 square miles) and force the evacuation of 
millions. 

¶ 2013 NRC Study:  A severe spent fuel pool accident would render an area larger than 
Massachusetts uninhabitable for decades and displace more than 4 million people. 

¶ 2006 Massachusetts Attorney General Study: $488 Billion dollars, 24,000 cancers, 
hundreds of miles uninhabitable 

 

Much of the damage from a pool fire would be caused by  the release of Cesium-137.  

To make the risk meaningful, it is useful to compare the inventory of Cs-137 in PilƎǊƛƳΩǎ pool and core 
with the amount of Cs-137 released at Chernobyl. 
 

Chernobyl:         2,403,000 curies Cs-137 

tƛƭƎǊƛƳΩǎ Ǉƻƻƭ: 44,010,000 curies Cs-137 

tƛƭƎǊƛƳΩǎ /ƻǊŜ:  5,130,000 curies Cs-137 

 
See a recent 2012 GAO Report:, GAO -12-797, Spent Nucelar Fuel: Accumulating Quantities at 
Commercial Reactors Present Storage and Other Challenges, 
  http://www.gao.gov/assets/600/593745.pdf..   
 
a! !ǘǘƻǊƴŜȅ DŜƴŜǊŀƭΩǎ нллс !ƴŀƭȅǎƛǎ 
 

¶ A  2006 analysis for the Massachusetts Attorney General, prepared and submitted to the NRC in 
connŜŎǘƛƻƴ ǿƛǘƘ tƛƭƎǊƛƳΩǎ ŀǇǇƭƛŎŀǘƛƻƴ ǘƻ  ŜȄǘŜƴŘ ƛǘǎ ƻǇŜǊŀǘƛƴƎ ƭƛŎŜƴǎŜ ŦǊƻƳ 2012 to 2032, 
concluded that the offsite consequences in the event of water loss and a pool fire could be as 
much as $488 Billion dollars, 24,000 cancers and contamination hundreds of miles downwind.[4]  

 

bw/Ωǎ /ƻƴǎŜǉǳŜƴŎŜ {ǘǳŘȅ hŦ ! .ŜȅƻƴŘ 5ŜǎƛƎƴ-Basis Earthquake Affecting The Spent Fuel Pool For a U.S. 
Mark I Boiling Water Reactor (October 2013)[6]  
 

¶ bw/Ωǎ study of spent fuel storage at Peach Bottom, a reactor in Pennsylvania like Pilgrim, 
showed that if even a small fraction of the inventory of a Peach Bottom reactor pool were 
released to the environment in a severe spent fuel pool accident, an average area of 9,400.00 
square miles (Massachusetts = 6,692.824 square miles) would be rendered uninhabitable for 
decades, displacing as many as 4.1 million people (MA population=6,692,824). 

 
[4] The Massachusetts Attorney GŜƴŜǊŀƭΩǎ wŜǉǳŜǎǘ ŦƻǊ ŀ IŜŀǊing and Petition for Leave to Intervene With respect to 
Entergy NuclŜŀǊ hǇŜǊŀǘƛƻƴǎ LƴŎΦΩǎ !ǇǇƭƛcation for Renewal of the Pilgrim Nuclear Power Plants Operating License 
and Petition for Backfit Order Requiring New Design features to Protect Against Spent Fuel Pool Accidents, Docket 
No. 50-293, May 26, 2006 includes a Report to The Massachusetts Attorney General On The Potential 
Consequences Of A Spent Fuel Pool Fire At The Pilgrim Or Vermont Yankee Nuclear Plant, Jan Beyea, PhD., May 25, 
2006 (NRC Electronic Hearing Docket, Pilgrim 50-293-LR, 2τ6 pleadings, MAAGO 05/26 (ML061640065) & Beyea 
(ML061640329) 
[6] Consequence Study Of A Beyond Design-Basis Earthquake Affecting The Spent Fuel Pool For A U.S. Mark I Boiling 
Water Reactor (October 2013) at 232 (Table 62) and 162 (table 33), Adams Accession NO ML13256A342) 

http://www.gao.gov/assets/600/593745.pdf


28 

 

Dr. Frank von Hippel & Michael Schoeppner (Princeton University) Re-analysis of Nw/Ωǎ {tudy 

 

¶ A more recent study by Frank von Hippel and Michael Schoeppner of Princeton University found 
that a major fire could contaminate as much as 100,000 square kilometers (38,610 square miles) 
of land and force the evacuation of millions. [7] It would dwarf the accident at Fukushima resulting 
in trillion-dollar consequences.  

¶ ¢ƘŜ ǊŜǎŜŀǊŎƘŜǊǎ ƴƻǘŜŘ ǘƘŀǘ bw/Ωǎ нлмо ǎǘǳŘȅΣ ǊŜŦŜǊŜƴŎŜŘ ŀōƻǾŜΣ ŘƛŘ ƴƻǘ ŜǾŀƭǳŀǘŜ ǘƘŜ Ǌƛǎƪ ƻŦ 
terrorism or insider sabotage as it considered spent-fuel pool safety; neither did it consider the 
consequences of property contamination more than 50 miles from the reactor site, even though a 
broader release is clearly possible. Also, NRC used outmoded statistical estimates for the value of 
human life; did not incorporate potential tourism loses after an accident or consider the potential 
costs to the economy if a major accident forced multiple reactors to be shut down. 

¶ The Princeton researchers did not use the computer model (MACCS2) that NRC used at Peach 
Bottom but instead used HYSPLIT, a program able to design more sophisticated scenarios based on 
historical weather data for the whole region.  

¶ The researchers focused on Cs-137, a radioisotope with a 30-year half-life that has made large tracts 
around Chernobyl and Fukushima uninhabitable. They assumed a release of 1600 petabecquerels, 
which is the average amount of Cs-137 that NRC estimates would be released from a fire at a 
densely packed pool. That amount is approximately 100 times the amount of Cs-137 spewed at 
Fukushima. They simulated the release on the first day of each month. 

¶ The geographical extent of ǘƘŜ άƴƛƎƘǘƳŀǊŜ ǎŎŜƴŀǊƛƻέ ƻŦ ŀ ǎǇŜƴǘ ŦǳŜƭ pool fire at Peach Bottom is 
shown below.  For Pilgrim, move it about 300 miles to the northeast; and imagine what the picture 
would be if the wind happened to be from the southeast.  

 

 

 
[7] Frank N. von Hippel, Michael Schoeppner, άRŜŘǳŎƛƴƎ ǘƘŜ 5ŀƴƎŜǊ ŦǊƻƳ CƛǊŜǎ ƛƴ {ǇŜƴǘ CǳŜƭ tƻƻƭǎΣέ {Ŏience & 

Global Security 24, no.3 (2016): 141-173 http://scienceandglobalsecurity.org/archive/sgs24vonhippel.pdf. 
wƛŎƘŀǊŘ {ǘƻƴŜΣ ά{ǇŜƴǘ ŦǳŜƭ fire on U.S. soil could dwaǊŦ ƛƳǇŀŎǘ ƻŦ CǳƪǳǎƘƛƳŀΣέ Science, May 24, 2016. (available 
at: http://www.sciencemag.org/news/2016/05/spent-fuel-fire-us-soil-could-dwarf-impact-fukushima  

http://www.sciencemag.org/news/2016/05/spent-fuel-fire-us-soil-could-dwarf-impact-fukushima
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Naoto Kan was the Prime Minister of Japan when the Fukushima accident occurred.  He summarized the 
danger of spent fuel storage in a PBS documentary early 2017. After being informed about the 
consequences if the spent fuel in Fukushima Unit 4 pool had caught fire, he said άώ²ϐŜ ǿƻǳƭŘ ƘŀǾŜ ǘƻ 
evacuate 50 million people. It woulŘ ƘŀǾŜ ōŜŜƴ ƭƛƪŜ ƭƻǎƛƴƎ ŀ ƳŀƧƻǊ ǿŀǊΧ L ŦŜŀǊŜŘ ŘŜŎŀŘŜǎ ƻŦ ǳǇƘŜŀǾŀƭ 
wƻǳƭŘ Ŧƻƭƭƻǿ ŀƴŘ ǿƻǳƭŘ ƳŜŀƴ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ {ǘŀǘŜ ƻŦ WŀǇŀƴΦέ 

Spent Fuel Vulnerability 
 

¶ Electric Power is Required to Operate Safety Systems Needed for Pool:  Contary to what one 
might expect, nuclear power plants do not generate the electricity their safety systems.  Because 
nuclear plants often shutdown, for a variety of reasons, these safety systems depend on off-site 
power (or on onsite-back-up systems if needed) for the electric power  needed to cool, maintain or 
makeup water in the spent fuel pool. Neither offsite nor onsite electric power is assured, as 
discussed below. The spent fuel pool should, but does not,  have its own backup power. 
 

¶ Pool Instrumentation: Currently there is no instrumentation in the pools to measure both water 
level and temperature. The NRC Post Fukushima Order (EA-12-051, March 12, 2012) required pool 
instumentation to measure only water level, not temperature, and gave licensees until two refueling 
cycles after submittal of the integrated plan or by December 31, 2016 ς whichever comes first- to 
implement the order. The spent fuel pool instrumentation order is accessible here: 
http://www.nrc.gov/reactors/operating/ops-experience/japan-dashboard/spent-fuel.html 

¶ Security: tƛƭƎǊƛƳΩǎ ǎǇŜƴǘ ŦǳŜƭ Ǉƻƻƭ ƛǎ ŀ ǾǳƭƴŜǊŀōƭŜ ǘŀǊƎŜǘ ŀƴŘ ŎŀǇŀōƭŜ ƻŦ ŎŀǘŀǎǘǊƻǇƘƛŎ ŘŜǎǘǊǳŎǘƛƻƴΣ[8] 
ŘƛǎŎǳǎǎŜŘ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎŜŎǘƛƻƴ ά{ŜŎǳǊƛǘȅΦέ  

 

¶ Boraflex Panels: To prevent criticality in pool from assemblies packed too closely together, 
boraflex panels were added to separate the assemblies. 900 are degraded, (04/17).  

! όлуΦомΦмтύ ŜƳŀƛƭ ǘƻ tƛƭƎǊƛƳ ²ŀǘŎƘ ŦǊƻƳ bw/ ǎŀƛŘ ǘƘŀǘΥ ά9ƴǘŜǊƎȅΩǎ ŎǳǊǊŜƴǘ Ǉlan, as it has been 
communicated to the NRC, entails two phases.  The first phase (which has already been completed 
by Entergy and assessed by the NRC) was to re-arrange fuel in the spent fuel pool to guarantee that, 
based on the spatial separation of the fissile material, the subcriticality of the pool will remain 
within regulatory limits past September 2017.  The second phase of the plan will be to move fuel 
into dry storage casks in order to ensure that subcriticality will remain within regulatory limits once 
the core fully is offloaded into the spent fuel pool in 2019.  Cask-loading activities are scheduled to 
take place next year, and the NRC will be performing associated inspections in accordance with NRC 
Inspection Procedure 60855.έ 
 
Further NRC said that, άAt present, with no additional fuel added to the pool, the plant does not 
require any additional fuel movement to address the boraflex panel degradation to maintain 
subcriticality.  However, the current configuration of the spent fuel pool, taking into account current 

 
[8]The Massachusetts AttornŜȅ DŜƴŜǊŀƭΩǎ wŜǉǳŜǎǘ ŦƻǊ ŀ IŜŀǊƛƴƎ ŀƴŘ tŜǘƛǘƛƻƴ ŦƻǊ [Ŝave to Intervene With respect to 
9ƴǘŜǊƎȅ bǳŎƭŜŀǊ hǇŜǊŀǘƛƻƴǎ LƴŎΦΩǎ !ǇǇlication for Renewal of the Pilgrim Nuclear Power Plants Operating License 
and Petition for Backfit Order Requiring New Design features to Protect Against Spent Fuel Pool Accidents, Docket 
No. 50-293, May 26, 2006 includes a Report to The Massachusetts Attorney General On The Vulnerability of 
tƛƭƎǊƛƳΩǎ {ǇŜƴǘ CǳŜƭ tƻƻƭ- Risks and Risk-Reducing Options Associated with Pool Storage of Spent Nuclear Fuel 
at the Pilgrim and Vermont Yankee Nuclear Power Plants, Gordon Thompson, May 25, 2006;  

 

https://www.youtube.com/watch?v=O5WNKxWPm-Q
http://www.nrc.gov/reactors/operating/ops-experience/japan-dashboard/spent-fuel.html
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and projected boraflex panel degradation, would not allow for the offloading of all of the fuel that is 
currently in the reactor core into the pool when the plant shuts down in 2019.  For this reason, some 
of the fuel currently in the pool will need to be moved to dry-cask storage before the fuel in the core 
can be fully offloaded into the pool in 2019.έ 
 

 
 

 
National Academy of Sciences, ά[Ŝǎǎƻƴǎ [ŜŀǊƴŜŘ ŦǊƻƳ ǘƘŜ CǳƪǳǎƘƛƳŀ bǳŎƭŜŀǊ !ŎŎƛŘŜƴǘ ŦƻǊ 

Improving Safety and Security of U.S. Nuclear Plants: PhŀǎŜ нΣέ aŀȅ нлмс[9] 
 
The !ŎŀŘŜƳȅΩǎ Phase 2 report provides findings and recommendations for improving U.S. nuclear plant 
security and spent fuel storage as well as re-evaluates conclusions from previous Academy studies on 
spent fuel storage safety and security.  
 
Highlights of the Report:  Lessons Learned from the Fukushima Daiichi Accident for Spent Fuel Storage. 
The U.S. nuclear industry and its regulator should give additional attention to improving the ability of 
plant operators to measure real-time conditions in spent fuel pools and maintain adequate cooling of 
stored spent fuel during severe accidents and terrorist attacks. These improvements should include 
hardened and redundant physical surveillance systems (e.g., cameras), radiation monitors, pool 
temperature monitors, pool water-level monitors, and means to deliver pool makeup water or sprays 
even when physical access to the pools is limited by facility damage or high radiation levels.  The U.S. 
Nuclear Regulatory Commission should perform a spent fuel storage risk assessment to elucidate the 
risks and potential benefits of expedited transfer of spent fuel from pools to dry casks. This risk 
assessment should address accident and sabotage risks for both pool and dry storage. 
 

bw/Ωǎ wŜǎǇƻƴǎŜ ǘƻ ǘƘŜ 5ŀƴƎŜǊǎ ƻŦ Pool Storage After Fukushima 

After the Fukushima nuclear disaster, the NRC largely left it up reactor operators to provide their own 
strategies to address what is known as a beyond-design-basis that caused the loss of water in 
CǳƪǳǎƘƛƳŀΩǎ ǎǇŜƴǘ ŦǳŜƭ ǇƻƻƭΦ Some of those strategies seem less than robust.  

 
[9]  Available at: http://www.nap.edu/catalog/21874/ lessons-learned-from-the-fukushima-nuclear-accident-for-
improving-safety-and-security-of-us-nuclear-plants  


