Analysis of the Sunshine Mine Fire
by Perry Holzman
Nuclear Regulatory Commission Root Cause Investigator
Introduction:


Somehow, Perry Holzman—a person I did not know—found and read my analysis of the Sunshine Mine Fire of May 2, 1972, published at the Web site of the United States Mine Rescue Association.  After reading my report, he phoned to inquire about other people who assisted me in preparing the report.  He was amazed to learn I developed my theories and organized them into a report by myself, and without formal training in such work—the latter resulting on his questions about my academic training.

At the conclusion of our first telephone discussion, Perry told me he would put his comments into writing and e-mail them to me.  I filed his comments in a folder within my mine fires category.  They were “lost” because of events of the past winter and spring.  A request from a friend for information on the Sunshine Mine fire led me to “find” Perry’s information.  


It is ironic that Perry Holzman is the only U.S. Government agent who contacted me about the mine fire.  I did, however, receive special attention from James M. Day, former Secretary of the Interior, in his book The Price of Silver.  The book was published in July, 2007.  The author is very critical of Sunshine Mining Company management personnel, me in particular.  His source of information was mostly from written reports by U.S. Bureau of Mines personnel.  I must mention that James M. Day was Solicitor for the U.S. Department of the Interior at the time of the fire.  He held a hearing in Coeur d’Alene in February, 1973.  I recall a lot of detail from that hearing, none of which reflected badly on Sunshine Mining Company.  However, Day’s comments in the book indicate a strong bias against the company and in favor to the Steelworker’s Union.  Oh well…

Perry Holzman and I had four or five telephone conversations.  Thereafter, he has not contacted me.  The image I have of him is that of a dedicated scientist who spends very little time away from his work.  Anyway…I copied his main e-mail for your review.   

Bob Launhardt
October 12, 2008

Bob:


I have now had time to read the material you have sent me as today is my day off (I'm currently working 6 days a week during a Nuclear Power Plant Refueling outage).


First off, I would like to start off with a thank you for a "Job Well Done" on your analysis of what caused the Sunshine Fire and the fixes.


What did not exist in its day, and the reason why the initial investigation did not get to the bottom of the issues is what is now called "Root Cause" Investigation.


Today, a Root Cause Investigation is routinely used in only three industries:  Aerospace, Medical, and Nuclear.  Once in a while it is used elsewhere when there is a suitable horrific event - and someone knows enough and can afford to call in an independent investigation consultant.


I am sure you have heard of the Transportation Safety Board investigations of Airplane crashes.  That is a Root Cause team.  Notice that the investigations take months - and sometimes years.  Notice that they are an Independent Body which the companies and even any government agencies being investigated cannot affect.


Nuclear plants also use Root Cause investigation teams for any problem of significance (I am a trained Root Cause Investigator - and can attest to spending months full time when on a Root Cause Investigation Team).  While the root cause team members are often from the affected plant - the Team lead and other key team members will not be for anything of real significance (there are several independent consulting companies who supply Root Cause Team Leads and members to major investigations, and people like me may get assigned to another plant's root cause investigation).


Also, within Nuclear Plants there is a culture of independence as it relates to nuclear safety (and very specific federal legislation and NRC rules).  Any employee can raise any safety issue without fear of retaliation or effects and there are multiple paths to do so.  Not saying that some managers at times do not try to inhibit that, or try to hide a bad decision on their part; but, usually the employee walks with a multi-million dollar settlement and that manager involved will likely not work in the industry again (unfortunately, it happens often enough) even if the NRC doesn't ban them outright (and the NRC is not shy at all on barring a person who hides information or goes out of the way to hide and cover up a bad decision, and may even criminally prosecute them).


You will probably never hear of a report from a Medical Root Cause investigation as those are legally protected and private.  Just know that a Dr or a Nurse can ask for an investigation and because they just did something bad (up to and including killing someone unintentionally) and want an investigation to determine why it really happened and what can be done to prevent it from occurring (and to prevent themselves and others from making the same mistake).  Hospitals can also order an investigation if a Dr or Nurse does not ask for one.


The key of a Root Cause investigation is to determine what is the one, or few, "things" that if they had not existed would have prevented the "event."  I.e. - what can be fixed that would prevent the event.


The "Event" is always the consequences.  In the Sunshine Fire case - the event would have been "the catastrophic loss of 91 lives"


Root causes are very rarely directly related to a specific person.  People rarely do things intentionally - usually they make a mistake (inappropriate action).  Why did they make the inappropriate action is the question that a Root Cause Team always asks?  Usually it is because of lack of knowledge or poor safety culture (poor behaviors are tolerated in the organization).


Contributing factors can also be listed; and of course such reports also list other suggested improvements and other issues identified during the investigation that should be acted on.


Of course, sometimes there are debates on if something is a root cause or a contributing cause.


Your 42 page write-up contains most of the guts of a Root Cause Analysis report; and you did it without any training on the process.

Event: Mine fire causes catastrophic level of loss of life.

Root Causes:

1)  Use of PUF

2)  Improper location of ventilation fans

Contributing Causes:

1)  Lack of training (people in the industry did not know that PUF was flammable and produced huge levels of CO and other deadly gasses, and the information was available).


Unfortunately, the concept of Root Cause Analysis - with independent teams did not really exist in 1972 (and the process was in its infancy where it did exist).  I am not sure if the current mining safety organization uses the process or not, and if they have the right level of independence.


I can see you understand the issues where the investigating group has a direct interest in the results.  True Root Cause Teams are not worried one iota about the legal repercussions of their report - except that their report must be able to stand up in a court of law (i.e.; it had better be a high quality report that no one can poke holes at or claim that it was missing key information).

So, good job.


I would also commend you on your foresight in putting in emergency escape respirators (for CO) when you did not have to in the 60's.  People like you are a credit to the industry.  I too have fought similar battles and gotten in chemical handling safety gear that "wasn't required" to be there.  But would be needed if something bad happened.  Now regulations require that level of protective gear be on hand.


I also purchased "expensive" platform ladders to make workers safer (and got rid of the old ladders).  Lots of people gripped about why was I spending all that money (including the workers) when I proposed it (it was like $5000 in new ladders in the late 1980's for a power plant, when a full set of replacement ordinary ladders would have cost less than $1000); and besides, what was wrong with most of those old ladders (nothing really).  The workers quickly found out how much better the platform ladders were to work from once they arrived.  Now such platform ladders are standard in the industry.  (Platform ladders are kinda like a step ladder - except the folding platform is a few steps lower and is sized and designed to hold a 300 Lb person and tools - you get a decent platform to stand on that is "x" feet off of the ground to work from).


I am also impressed that you worked  - years later - to have a flammability test done of the air barrier in the Sunshine mine to demonstrate how flammable it was.  Great Job and dedication.


Anyway, thanks for all the good work.  I will email you separately on the use of foam and other materials in household construction and furniture.

s/ Perry Holzman

Bob:


Thank you for the information you sent on the problems with polyurethane foam in residential & commercial construction and furniture.


I note that you should probably expand your concern to all foam.  I have polystyrene (bead-board) insulation that I installed in my basement to insulate the concrete (which made a big difference in basement comfort).  The bead-board breaths moisture which prevents mold from growing (another issue).  But, It to is highly flammable.  I was going to cover it with paper backed fiberglass insulation - and I guess I better move that project up (paper backed fiberglass insulation also breaths moisture).  The fiberglass insulation would act to prevent the bead-board from catching on fire - and also limit the rate of spreading if it did.


I did not know that the general house time for safe exit had reduced to 3 minutes due to what is in most homes.  My house is probably closer to the 7 minutes above the ground floor.


The real issue is how do we build and furnish houses that are energy efficient, mold-resistant (don't trap moisture), have good air quality (air turnover), fire resistant, and allow for safe exit if there is a fire (low toxic gasses and adequate time).


Also of consideration - how safe will the house be if power is out (some "tight" houses require forced ventilation systems, and are not safe for long periods of occupancy if the power were to go out).


I believe your focus on the foam combustion is a key part of that.  I'd like to help you along - and may have or be able to find some other sources of information and resources when I have the time (which is not today).


Currently I am working 6 days a week which should last for about another month.  Sundays are my day off, and I'm heading out here shortly to run errands.

Do have a great day.

s/ Perry

Perry,


Thank you for your interest in my work on trying to find the “root cause” of the Sunshine Mine Fire Disaster.  More thanks on details you provided showing parallels between my narrow field of experience and you much wider field.


The concept of a root cause investigation performed by an independent team really caught my attention.  My thoughts turned to the U.S. Bureau of Mines (USBM) team.  It was made up of three USBM safety inspectors, working under the close supervision of one of the top bureaucrats in the metal and non-metal division of USBM.  Their "Final Report" (if you are interested, you might access the document from the government source.  Back then, the USBM was under the jurisdiction of the Department of Interior, Rogers C. B. Morton, Secretary.  The report title is mentioned at the top of page 15 in my journal).


You wrote: "I have polystyrene (bead-board) insulation that I installed in my basement to insulate the concrete (which made a big difference in basement comfort).  The bead-board breaths moisture which prevents mold from growing (another issue).  But, it too is highly flammable."  I used a similar product to insulate my concrete basement.  Once finished, it does not pose a fire hazard.  I will explain.


Miners learned to take advantage of products that offer real benefits, applying a variety of methods to achieve safety.  In the matter of PUF, it can be safely used if all exposed surfaced are covered with a non-combustible material.  Thus, PUF can be placed for sealing and/or insulating benefits and then covered with shotcrete--a sprayed-in-place specialty concrete mixture.


Before installing 4'x8' panels of 1.5" thick polystyrene, I nailed a 2"x4" firestop around the basement perimeter.  I built a grid of vertical 2"x4"s that were both glued to the concrete and bonded to the 2"x4"s (can't recall what you call the steel gizmos that are used to join pieces of lumber).  I then glued panels of polystyrene, snugly fitted between the 2"x4"s.  Then, I then placed 5/8" sheetrock over the surface.  The polystyrene is protected from contact with an igniter in the same way that a similar product is sandwiched between the inner and outer metal in a refrigerator.  


Did I mention the dirty politics job done on me by James M. Day, solicitor for the U.S. Department of the Interior at the time of the fire and later Secretary of the Interior?  He wrote a book titled, "The Price of Silver."  It's all about the Sunshine Fire.  James Day held a hearing on the disaster in late winter, 1973.  As I recall, witnesses in behalf of Sunshine included people like Dr. Bernard Lewis, Ph.D., an expert on fires of all kinds and an editor of at least one edition of the NFPA Fire Protection Handbook.  Dr. Lewis was in complete agreement with D. Graham Wilde of the British Safety in Mines Research Institute (SMRI) on the extreme fire hazards posed by EXPOSED PUF in an underground mine.  


I've been upset with the USBM ever since.  I must mention that they kept all of their information about the fire to themselves.  Their "expert" was Dr. Donald W. Mitchell, Ph.D.  He became the laughingstock of the 1978 trial over the cause(s) of the fire, held in Federal Court in Boise, Idaho.  One of the lawyers retained by Sunshine, an expert on PUF fires, trapped Mitchell by using copies of a letter Mitchell received from an Iowa dairy farmer and Mitchell's response.  The letter from the dairy farmer stated that he had recently built a dairy barn and was thinking of spraying PUF over the interior side of the exterior walls.  He asked Mitchell, "What do you think of that idea?"


Mitchell responded in writing (copy of both letters admitted into evidence) that "it would be unconscionable to use PUF for insulation.  IF a fire occurred and cows were in the barn, they would all die.


Then, our attorney said (as I clearly recall), "Mr. Mitchell, how is it that you could find it unconscionable to use PUF in a dairy barn while, at the same time knowing that the same product is still widely in use in underground mines in the United States.  Poor Don!  He saw that one coming, swallowed hard a few times and blurted out, "I like cows."  The judge was absolutely astounded!


Nuff for now.  By the way, the U.S. government tied up all test mines in the USA suitable for fire tests.  We had to run our tests in an SMRI facility near Buxton, England.  I supervised the construction work.

Best regards,

Bob        

October 13, 2008

Bob:


I do understand about the lack of independence in your case.  Today, if I were to structure an investigation team for the Sunshine accident (if it occurred now) - the team would look something like this:

Team Lead:  Independent Experienced Lead Root Cause Consultant.


Principal investigators (2): Independent, experienced, and trained Root Cause Investigator (Likely from a consulting firm; possibly from a Government agency like the NTSB, possibly someone like me borrowed from one of the industries who do such investigations routinely).

1) USBM Safety Expert (with expertise in western hardrock mining).

1) Mine fire expert (possibly from USBM - Possibly from elsewhere).

1) Lead person from another mine in the area - who was not actively involved in the mine rescue attempts (at least not in a substantive way).

1) Mine safety engineer from another mine in the general area - who was not actively involved in the mine rescue attempt (at least not in a substantive way).

1) Experienced Sunshine Mine worker who was not actively involved in the mine rescue attempts (at least not in a substantive way).

1) Mid level Sunshine Mine supervisory person (someone high enough to know what documents and policies really exist and who to ask/where to dig, but not the mine manager).


People chosen would be screened for inflexible attitudes and pre-conceived notions (you may not be able to eliminate all of that - but you can eliminate the worst of it).

Several Administrative Support People.


At least written statements would be taken from all survivors, and all people involved in the rescue and initial cleanup. Many of these people would be interviewed - and others would be told to come forward at any time if they had any issues or something they wished to tell or suggest.  Lots of data would be documented.  Tours and inspections of different areas taken by the team.  You, as the safety engineer of the mine would be interviewed multiple times sometimes by a small group of the team and other times by the whole team - as would others from the plant managers to the key people who did the most emergency response.  This to be able to build up a correct timeline and issues list.  These interviews are not aimed at assigning blame.


The team has the authority, and money if necessary, to contact any and all companies or experts on any subject related to the mine, mine safety, human performance issues (culture), etc; and pull them into the investigation. 


[Trust me on this - I've done it:] Pick up the phone and call Westinghouse or some other company or government agency and ask for there expert on a subject, and get into really detailed discussions - multiple times - until I understood an issue.  Other times, Root Cause teams have spent $$$,$$$ on testing.  Within the Nuclear Power Generation world... Just saying "I'm on a Root Cause Team and I need" opens unlimited doors and all the money needed to hire consultants, experts, and/or do testing].  This is how the team would get say a mine ventilation expert involved, etc.  The team would likely end up building a foamed barrier and burning it to test flammability and what happens how fast - as part of the Root Cause investigation.


I have no doubt that such a team would produce a much fairer report than what happened to you, and get to the root and contributory causes.  That is one of the reasons to have "worker bees" involved as they know what to ask - how things really work - and what is a whitewash attempt (the teams are really self checking and a very educational experience).


I note that usually the first several days of a Root Cause team is focused on teaching the non-root cause team trained people how the team will function, how the investigation will proceed, and other general rules.  Key outside members - such as yourself, plant management, and other key individuals with the situation or response would be allowed to comment on the Draft Report - which sometimes leads to more investigation into some area before the final report.


I have only seen or heard of only one Root Cause Investigation Report in 8 years that assigned some blame to a specific individual (and I was a member of that Root Cause Team).  Our plant does about 3 root cause investigations a year.  Not all of them are directly related to an incident.  The plant did a Root Cause earlier this year on why the plant could not retain staff - and was loosing so many key experience people (how important is keeping experience people to the safety of... mining, nuclear power, etc).


But the key thing is that 25 years ago, the Root Cause Investigation process - as it exists today - did not exist.  Some people in some industries learned that they had to be able to conduct good investigations and find the real root causes if they were to keep themselves in business, and protect public safety (such as the NTSB does for major transpiration crashes).


I wonder if the current mine safety board (whatever they are called) has a formal process for setting up proper Root Cause Team in the event of a mine disaster.  Other areas of the Government have such a process.  The NTSB, NRC, etc.


Best of luck, and keep up the good work.  We will talk some more, but I cannot take the time every day due to my work schedule and my life.

Perry (Perry Holzman)
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