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RENO, NEVADA, THURSDAY, APRIL 16, 1998, 9:05 A.M.

-000-

CHAIRMAN HILL: Good morning. I would like

to call this meeting to order, and it's my pleasure to

welcome you to the Chemical Safety and Hazard

Investigation Board's first Board of Inquiry. My name is

Paul Hill. I'm Chairman and Chief Executive Officer of

the Chemical Safety Board, and I'll be chairman of the

proceedings held here today.

Assisting me today is Christopher Warner,

who is general counsel to the Board, and also present is

my fellow Board member, Dr. Jerry Poje.
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Jerry, would you please stand? Thank you.

Before we begin, I'd like to say a word to

the family members of the victims who are with us here

today and those of course in the community. All of us

feel an enormous sympathy for your grief these past three

months. We cannot claim to know what you have gone

through since the morning of January 7th. We can,

however, make sure that we dedicate all possible

resources to finding out what happened that morning and

recommending what we can do to make sure that it does not

happen again. This Board of Inquiry is a major step

toward these goals.

SIERRA NEVADA REPORTERS (702) 329-6560
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Public sessions such as these are exercises

in accountability: accountability on the part of the

Safety Board that it is conducting a thorough and fair

investigation, accountability on the part of regulatory

agencies that they are adequately regulating the

industry, accountability on the part of the company that

it is operating safely, accountability on the part of

equipment manufacturers and other suppliers to the

company as to the design and performance of their

products, and accountability on the part of the work

force that they are performing up to the standards of

professionalism expected of them.

This Board of Inquiry is part of the Safety
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Board's investigation of the explosion that occurred

nearby on January 7th, 1998. On that day at 7:54 a.m.,

two explosions occurred in rapid succession that

destroyed Sierra Chemical Company's Kean Canyon Plant

near Mustang, Jjust east of here. The explosions killed

four workers and injured three others.

The Safety Board sent in a team, under my

personal direction, to investigate the explosions in an

attempt to understand the causes of the incident. The

investigation focused on the sequence and potential

sources of detonation at the facility in order to

identify the most likely initiating event and the
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equipment, management systems, manufacturing processes,

and human performance failures that led to this

explosion.

We are here today in furtherance of the

CSB's search, not only for the cause of this accident,

but even more importantly for ways to make sure that such

a tragedy never happens again. We cannot change the

events of January 7th, but we can understand the factors

which contributed to this accident and make certain that

those factors are brought to the attention of all the

individuals capable of eliminating them from similar

operations. So far, the Safety Board has dedicated all

of its available resources, energy and time since January
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7 on this investigation. Other organizations have also

spent time and money on their own investigations,

some cases, continue to do so.

All of the CSB's work has been done

effort to reach the goals, the two goals of this

and in

in an

investigation: learning the ignition source that sparked

the explosion, and I believe the more important,

the best means of reducing the likelihood of such

explosions occurring in the future.

finding

This Board of Inquiry is being held for the

purpose of supplementing the facts,

circumstances discovered during the on-scene

SIERRA NEVADA REPORTERS
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investigation. We will also examine any pre-incident

knowledge of the risks posed by the manufacturing

operation to assess what actions might have been taken

and by whom to have either prevented this accident or to

have lessened the potential that it would occur. This

process will assist the Board in determining the probable

cause and in making recommendations to prevent similar

accidents.

These proceedings may tend to become highly

technical affairs, but they are essential in seeking to

reassure the public that everything that can be done is

being done to insure safety of those who are in

industries involved with chemicals. The purpose of this



14

15

16

17

18

19

20

21

22

23

24

25

Board of Inquiry is not to assign fault or blame, nor do

we come to settle any disputes resulting from this

incident. It is not being held to determine the rights

or liability of private parties, and any matters dealing

with such rights and liability will be excluded from

these proceedings.

I want to emphasize once again the purpose

of this inquiry is to supplement the facts discovered

during the on-scene and subsequent follow-up

investigation of the accident through witness interviews.

We want to ensure the accuracy and completeness of the

factual record to assist our staff in completing its
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examination of the incident and related issues, and to

better inform the explosives industry of actions they

should take to avoid another such incident.

Today you will hear presentations on our

efforts to do so. First, to determine the sequence of

the explosions, and second, to determine the cause of the

initial explosion. And you will hear about the work

designed to determine the credible ignition sources that

could have been involved. In particular, you will hear

reports from the Board's investigators on safety issues

arising from the accident and tentative recommendations

to address the cause of this incident.

One day before the explosion, on January
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6th, 1998,

the United States Environmental Protection

Agency entered into the Federal Register changes that

removed high explosives from the list of regulated

substances under the Risk Management Plan Rule.

document entered into the Federal Register reads,

quote:

The

and I

"EPA concluded that current regulations

and current and contemplated industry

practices promote safety and accident

prevention in storage, handling,

transportation, and use of explosives.

The Agency believes these actions

SIERRA NEVADA REPORTERS
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effectively close the remaining gap in

emergency planning and response

communications. Therefore, EPA is taking

Final action to delist explosives from

the list of regulated substances under

section 112 (r)" of the Clean Air Act.

This action was taken notwithstanding the

latest figures available from the Federal Bureau of

Alcohol, Tobacco and Firearms on explosives-related

accidents in manufacturing type industries. ATF reports

that from 1994 through 1996, there were 46 such accidents

which resulted in 119 -- 46 deaths and 119 injuries.

It is my intent to have this Board continue
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to monitor events similar to the one we are examining

today for the purpose of determining why deadly accidents

occur and whether to make recommendations to EPA to

correct what may be a potential threat to public health

and safety. The Board also will conduct a thorough

review of what the EPA referred to as voluntary industry

practices which were compelling in EPA's decision to

delist the explosives.

We plan to conclude today's activities by

5:00 p.m. The Board of Inquiry is an administrative,

fact-finding proceeding with no adverse interest or

adverse parties. To reiterate, it is not our purpose to
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determine the rights or liabilities of any persons,

agencies, companies, associations or parties, and the

Chemical Safety Board will not make any attempt to do so.

Matters directly related to such rights and liabilities

will be strictly excluded from these proceedings.

Copies of the list of CSB investigators who

are presenting information today, and I'll introduce them

very shortly, as well as organizations which have

accepted our invitation to participate in the Board of

Inquiry have been made available. Mr. Phil Cogan, who is

with us today, representing the Chemical Safety Board,

he's here just to my right, is the official responsible

for external relations and can furnish copies of the list



14

15

16

17

18

19

20

21

22

23

24

25

to provide access to the exhibits.

The Safety Board is a public agency engaged

in the public's business and supported by public funds.

The work it does in the business of chemical safety is

open for public review; our investigation is an open

book.

Information on the Safety Board, its staff

and activities, including this investigation, and the

Board of Inquiry is available free of charge to the

public through our home page on the Internet. Our home

page can be found by looking up www.chemsafety.gov. And

there will be information again regarding this particular

SIERRA NEVADA REPORTERS (702) 329-6560
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proceeding.

A public docket has been established on the

investigation and will contain all exhibits, transcripts

and related materials. We expect the complete the docket

will be available for inspection at the Safety Board's

Washington, D.C. headquarters later this spring.

The Safety Board has invited certain

governmental agencies, companies, associations and

organizations to participate and assist the CSB in this

Board of Inquiry. These organizations have been selected

because their participation in the proceedings is deemed

necessary to public interest and because their special

knowledge will contribute to the development of pertinent



14

15

16

17

18

19

20

21

22

23

24

25

evidence concerning the issues to be addressed.

The Safety Board's investigator in charge

will first provide evidence concerning the issues to be

addressed. Then he will -- he and the members of the

team will begin the presentation of the facts, analyses,

causes and conclusions of the investigation that they

have determined. Following each presentation, the

invited organizations will be asked if there are

additional facts to be known to the CSB and additional

areas of inquiry that should be considered by the

investigators upon conclusion of the proceedings.

No one other than the designated speakers
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will be recognized. I will receive all evidence that may

be of aid in determining the cause or causes of this

accident. Questions, comments or exhibits not pertinent

to this investigation, or merely cumulative, will be

excluded.

After the spokespersons have been given the

opportunity to speak, the Board of Inquiry will then

proceed to question the investigator as necessary. This

process will be repeated for each successive presentation

made by the investigative team present here today.

Questions may be directed by me or by

counsel to the Board as well for legal clarification of

issues.
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As Chairman of this Board of Inquiry, I will

be exclusively responsible for the conduct of these

proceedings. I will make all the rulings regarding the

conduct and the content of these proceedings and on the

admissibility of evidence, and all such rulings will be

final. All questions concerning the proceedings should

be directed to me.

investigators, in

be permitted, nor

competency of the

physical evidence

floor.

Cross-examination of the

the legal sense of that term, will not

will materiality, relevance, and

investigator's testimony, exhibits or

be subject to objections from the

SIERRA NEVADA REPORTERS (702) 329-6560
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However, even after today's session has

ended, any interested party will have the opportunity to

submit proposed findings of fact, conclusions and

recommendations to the Board. I strongly encourage use

of this opportunity for any of you out there who may be

interested in providing such information.

If you decide to submit proposed findings,

conclusions or recommendations, please send them to the

CSB at 1201 Pennsylvania Avenue, NW, Suite 300,

Washington, D.C., 20004, and do so within 30 calendar

days of this proceeding, which will be May 15th. They

also may be sent by fax, and that number is available

from the staff for anyone who is interested.
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Also we have an email address. Also at

chemsafety.gov that information can be provided to the

Board within this 30-day window that we are seeking

additional comments from any of you who are willing to do

SO.

All proposals that you may submit will be

made part of the public docket of this investigation and

will receive careful consideration during the CSB's

preparation of the final report of this incident.

At this time I will take my jacket off and

ask that we call on John Piatt. 1I'd like to introduce

John, who is the CSB's lead investigator. John is the

SIERRA NEVADA REPORTERS (702) 329-6560
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investigator in charge. He is a professional engineer in

safety engineering. And he is a certified safety

professional, a certified industrial hygienist and a

graduate of the Army Material Command's safety

engineering program.

I'd also like to recognize seated next to

him is Mr. Dennis Walters, at the end of the table

actually, who is a safety management systems expert and

accident investigator.

Seated between them is Dr. Mike Failey, who

is a research chemist for explosive ordinance systems.

In addition to these individuals, the CSB

investigative team included other members, although they



14

15

16

17

18

19

20

21

22

23

24

25

are not present to make presentations with us today.

They are: Miss Cheri Foust, who was a member of the team

and was present during the investigation. She is an

industrial hygienist and a certified hazardous materials

manager.

Mr. Ken Harrington, who is a process safety

engineer and a management and analysis specialist; and

Miss Susan Rose, who is a chemical engineer and a safety

analyst, all of whom participated with the three

individuals with us today in the investigation.

I would like to pause for just a moment and

ask if there are any questions regarding the procedure

SIERRA NEVADA REPORTERS (702) 329-6560
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that I have just outlined today. Is it well understood

exactly how we will proceed? And then I'll go forward

with the other introductions.

Okay. Thank you.

Also present, let me introduce the CSB's

other employees who are available. They are Dr. Phyllis

Thompson, who is in the back of the room, Mr. Phil Cogan,

who I mentioned earlier who can provide you with any

information you need or addresses or phone numbers for

supplying information, and Miss Shirley Lambert, who is

also seated with Phyllis. You'll recognize them by name

tags that they have.

And please contact these individuals or any
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of us i1if you have other administrative concerns that we

may be able to address today.

Many local, state and other federal

government agencies, Sierra Chemical Company, Battelle

Memorial Institute, and the U.S. Department of Energy's

Pacific Northwest Laboratory, Oak Ridge National

Laboratory, all worked with the Safety Board in this

investigation to determine the cause of this explosion

and measures that can prevent its recurrence. I wish to

publicly express our appreciation for these, of all these

organizations.

Neither I nor the Safety Board personnel
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will attempt during these proceedings to analyze the

testimony we receive today, nor will any attempt be made

at this time to determine a final probable cause of this

accident.

The full Safety Board, including Dr. Poje,

who is with us today, will make these types of analyses

and cause determinations after consideration of all the

evidence gathered during this investigation. The report

on the incident involving the Kean Canyon explosion

reflecting the Safety Board's analyses and probable cause

determinations will be considered for adoption and

therefore full public disclosure at a Board meeting later

this spring.
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I am pleased that the media is covering this

Board of Inquiry today. This is a public proceeding, and

many of the people of the State of Nevada will rely on

the media to learn what transpires here. I will ask you,

however, not to conduct any interviews here in the

conference room. All interviews should be conducted

outside this room for those of you who wish to do so.

Also, there are meeting rooms adjacent to

this conference room for the Safety Board staff and

family members of those who perished or who were injured

in the explosions, and the news media representatives are

not authorized access to those meeting rooms.

SIERRA NEVADA REPORTERS (702) 329-6560
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I would now call on the organizations seated

at the other tables which I have not introduced at this

point and invite them to participate in the inquiry. I

will ask that each table's representative stand, and for

the record, identify themselves and state your

affiliation and the organization you represent and also

introduce the other organizations at your particular

table.

First of all, I'd like to call on the local

emergency response organizations and ask that you

introduce the other members at your table. Who will do

so?

MR. GARRETSON: My name is Richard L.
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Garretson, Detective for the Washoe County Sheriff's

Office assigned to major crimes.

Seated to my left is Fire Marshal Roy Slate

from the Truckee Meadows Fire District.

Seated to my immediate right, Robert Sack

from the District Health.

To my far right is Dave Atkinson. He's also

employed by Washoe County Sheriff's office as the

Supervisor of Criminology.

CHAIRMAN HILL: Thank you, Richard. We

appreciate the local response organizations being here,

and again, your participation in the proceedings. I

SIERRA NEVADA REPORTERS (702) 329-6560
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would now like to call on the state enforcement agencies.

MR. SWIRCZEK: Mr. Chairman, my name is Ron

Swirczek, Administrator of the Nevada Division of

Industrial Relations. One of our responsibilities is

work place safety or the regulation of work place safety

in the State of Nevada.

Seated with me at the table today is Danny

Evans, the chief administrative officer of the Nevada

OSHA program; Mr. Calvin Murphy, the northern district

manager of the Northern Occupational Safety and Health

program; and the senior investigator on the Sierra

Chemical agency, Mr. Rich Meier, senior industrial

hygienist.
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CHAIRMAN HILL: Thank

appreciate your participation here

Next I'd like to call

particularly the Clark Commission,

you. Again we

today.

on the front table,

and ask you to

represent the representatives at your table.

GENERAL CLARK: Mr. Chairman, I'm Tony

Clark, the Adjutant General of Nevada, and I have been

appointed by Governor Miller as chairman of the

Governor's Commission for Work Place Safety and Community

Protection.

To my immediate right

is Allen Biaggi, who

is a member of the Commission and who is the Deputy

SIERRA NEVADA REPORTERS (702) 329-6560
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Administrator of the Nevada Divison of Environmental

Protection; and to his right is Lew Dodgion, also a

Commissioner and the Administrator of the Nevada Divison

of Environmental Protection.

To my left is Tim Crowley. He is one of the

Governor's executive assistants, and he is also the

Executive Assistant to the Clark Commission.

CHAIRMAN HILL: Thank you. Again, welcome,

and we appreciate your participation.

At this point all of the exhibits that will

be presented today have been entered into the docket.

Mr. Piatt and the other members at the table will go

through information and will refer to various charts,
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graphs, and photographs taken from the site. At points

throughout the presentation of the three investigators on

our team, I will pause and ask the other tables of

organizations, responders, enforcement agencies and the

Clark Commission if you have any further points or issues

to offer regarding that portion of the presentation. So

we will proceed following that general format throughout

the next major portion of the presentation itself.

And then later this morning, after the

information has been presented, I will also come back to

each of the tables and ask if you have additional closing

remarks that you would like to make regarding this

SIERRA NEVADA REPORTERS (702) 329-6560
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incident and provide those also for our investigators.

Before asking for presentation, I will call

on the tables, the presentation of our investigators, I

will call on the tables first to see if indeed you want

to provide any of the initial assessment and groundwork

that you participated in that you would like to put on

the record before we get to the investigators. So if

there is any brief statement that any of the tables would

like to make, anything from the Clark Commission at this

point?

GENERAL CLARK: Not at this point,

Mr. Chairman.

CHAIRMAN HILL: Thank you. We will again
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allow you, as I said earlier, in conclusion of the

presentation to also provide follow-up.

From the state regulatory agencies,

Mr. Swirczek?

MR. SWIRCZEK: Mr. Chairman, Nevada OSHA is

currently in the final stages of its investigation.

Therefore, we will refrain from comment at this time.

However, we'd like to make it clear that we will submit

all findings and recommendations to the U.S. Chemical

Safety Board. We anticipate that will occur sometime

next week.

CHAIRMAN HILL: So it is Jjust a matter of

SIERRA NEVADA REPORTERS (702) 329-6560
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timing that your work with completing your investigation

has not wound itself up at this point that you can make

that statement today?

MR. SWIRCZEK: Yes.

CHAIRMAN HILL: Thank you. We certainly

understand that.

Now I'd like to call on the emergency

response organizations, if there is any statement you

would like to make, presentation for consideration,

before we get to the information submitted by the

investigators.

MR. GARRETSON: ©None at this time.

CHAIRMAN HILL: Okay. Again, thank you, and
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all of you will have the opportunity to provide

additional remarks as we proceed through the

investigative scenarios, information that is presented by

our investigators.

Mr. Piatt, you lead this investigation, a

team of people over a lengthy period of on-site work as

well as follow-up work. You have prepared at least an

initial assessment.

I'd like you to walk us through that

information this morning such that everyone understands

where the investigation has led us to this point and

where we might be able to also use this in today's forum
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to conclude the Board's work in this area. So I'll turn

the floor over to Mr. Piatt.

MR. PIATT: Thank you, Mr. Chairman. At

this time I'd like to first give a brief introduction of

the people at the table and introduce myself, and in

turn, let each of the other investigators introduce

themselves and give a little bit of background of their

experience and how it relates to our investigation.

I have degrees in mechanical and industrial

engineering and Master's Degree in industrial

engineering, specializing in systems safety. I have

worked with a variety of government agencies, both local

and national as well as with private industry.
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In working with those agencies, I have

worked or conducted accident investigations in at least

four agencies now.

At this point I'd like to introduce Mike

Failey and let him give a little additional background

for himself.

MR. FAILEY: Mr. Chairman, my name is Mike

Failey, and my background includes a Bachelor of Science

degree in chemistry from the University of Wisconsin,

Ph.D. degree in nuclear and environmental chemistry from

the University of Maryland. I have been involved with

research activities with military high explosives and

SIERRA NEVADA REPORTERS (702) 329-6560
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explosive devices with my current employer since about

1989, and have been dealing primarily with interactions

of explosive materials in unusual chemical environments.

MR. WALTERS: Mr. Chairman, my name is

Dennis Walters. I have degrees in electrical engineering

and mathematics with emphasis in education. I have

industrial experience as a maintenance and operations

support engineering supervisor and manager. I have also

been a manager of health and safety for a commercial

utility and an operations manager at a waste energy

plant. So I have both a safety emphasis as well as a

production orientation in the way I think about life and

the way we do business.
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I have for the last five years been a

management consultant through the Department of Energy,

Office of Worker Safety, providing services to various

Department of Energy sites, including in that process as

accident investigation support. Thank you.

MR. PIATT: The role that Mike Failey played

was as an expert in explosives safety and explosive

chemistry. The role that Dennis Walters played was more

looking at the safety management systems and how those

were put in place, and how they interacted with this

particular accident.

We also had three other team members who are
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not present today, and we would wish to recognize them.

Susan Hale functioned as the safety analyst on our team

to help us really focus on how do these facts, using

analytical techniques, what do these facts really tell us

as we pull together facts during the course of the

accident investigation.

Cheri Foust, who was instrumental in a

number of areas looking at some of the industrial hygiene

issues originally going onto the site, as well as also

considering some of the interactions with agencies and

emergency response and a variety of things along that

line.

Ken Harrington is manager of a group that
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has been working with industry for probably the last 20

years in chemical process safety, and so he was kind of

the process safety expert on the team.

At this point I'd like to give you an

overview of what we'll be presenting today. We

essentially are going to, in a short capsulized version,

go through the process of the investigation, talking

about the facts of the accident which are derived from

basically three sources: physical evidence that was

collected on the site or examined on the site; the

testimonial types of evidence which were gathered through

the interviews of employees and the management people at
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Sierra Chemical; and third would be kind of a

documentation associated with this accident to basically

tell us how they operate and do business at the site.

From that grouping of facts we did a

methodical look at these facts in doing the analysis.

We'll talk about some of the analysis, what do these

facts mean once we collected them. We'll then talk about

the dominant contributing causes that we saw, and then

summarize the conclusions that were drawn from these

things, which again I have to emphasize that this is

still a draft report. It is based on the facts we have

to date, and these are tentative conclusions and

tentative judgments.
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On January 7th, 1998, two explosions in

rapid succession destroyed Sierra Chemical Company Kean

Canyon plant near Mustang, Nevada, killing four workers

and injuring three others. Because of the loss of life

and the extensive damage, the Chemical Safety Board

formed a team to investigate the explosion in an attempt

to understand the causes of this incident.

The investigation focused on the sequence

and the potential sources of ignition at the facility to

identify the most likely initiating event and the

equipment, management systems, manufacturing process, and

human performance failures that might have led to the
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initiation.

At this point I'd like to also recognize

that the team was not doing its work in a vacuum. There

were other people working simultaneously, and to the

maximum extent possible, we shared information with these

other organizations in terms of the factual information

that was being gathered day-to-day, and so we are really

working off the shoulders of a lot bigger group than the

team that we had on site ourselves.

I'd like to first talk about what it is that

the Kean Canyon Plant manufactured in terms of what is an

explosive booster. The explosive boosters that they

manufactured are essentially about the -- varying sizes,
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but a nominal size about the size of a soda can, and

could range from smaller than that to something up to two

pounds of high explosives. We will take a look at a

picture of what kind of -- a schematic look at what one

of these boosters looks like.

Boosters are used by the mining industry,

and when a blasting cap or detcore is inserted into the

booster, it is then able to provide the necessary energy

to detonate less sensitive blasting agents or other high

explosives.

The picture that you see there shows

essentially a cylinder, which is a cardboard cylinder.
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The cylinder is composed of first an explosive mixture

that is poured into that cardboard cylinder about

two-thirds full called a base mix. Then a second

explosive mixture called pentalite is poured and tops off

the top of that cylinder.

Each cylinder has two small hollow tubes

through the explosives, and this facilitates placements

of the initiating devices, such as the blasting cap or

detcore. The primary explosives used in the mixtures

were composition B, TNT, and a third explosive called

PETN. Other high explosives were often used

interchangeably with composition B.

Next picture I'll look at shows the
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production plant before the explosion.

CHAIRMAN HILL: Excuse me, John. You said

that was about the size of a soda can?

MR. PIATT: Correct. As you can see from

this photo, the production plant located in Kean Canyon

is isolated by the public from steep hills and is in a

relatively remote location. The plant is built on

terraces at the base of this large hill at the

background. It consists of a production building, PETN

dry building, and small chemistry laboratory, lunch room,

and several other trailers and tanks to store materials.

The explosive storage magazines are located
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off the screen to the left of this plant away from the

main production facility. In the foreground you see a

gravel pit that's operated under lease from Sierra

Chemical by another company, but it's also located in

this Kean Canyon area, south of the production plant.

Let's go to the next one, please. The

production building was located on one of these terraces,

and it's recessed into the next higher terrace. The

building consists of several rooms that are separated by

concrete block walls, concrete fill block walls. And

we'll just look at these from left to right.

On the far left there you will see Booster

Room 1, which contains the melt pour operations to
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actually pour these explosive mixes into the booster

cylinders. To the right of that is a warehouse where

some of the paper products that are used, like paper

cylinders and other materials were used, and sometimes

other materials were received there. I should mention

that explosive materials were not stored in the warehouse

but were stored in the magazine remote of this facility.

Next to that or adjacent to that in the same

room is a change room, where worker change is below.

That is the change room. There is a small office for

keeping local records.

And then as we proceed to the adjacent
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building, which was recessed back into the next terrace

is Booster Room 2. This room also contains production

facilities for manufacturing boosters, very similar to

Booster Room 1.

Next to that is a room called the flux

mixing room which manufactures a flux for the mining

industry here. Beside that is a soda ash repackaging

room which essentially breaks down large quantities of

soda ash into bagged quantities for sale to commercial

customer.

Finally to the right of that is a small

boiler room and a tool room supporting this plant.

To the far right are trailers that were

26
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parked that contained some of the materials used in the

manufacture of the flux for the mining industry. So they

are really chemical storage of both chemicals.

Above the rooms you see a variety of tanks.

There is a couple of these bulk containers for the soda

ash that have chutes that would go down into the soda ash

repackaging room.

To the bottom of the drawing, the lines that

you see are actually the separation between the various

terraces. These are riprapped with heavy rocks on the

slope of these that separates these various levels. On

that second level down you see a small laboratory that
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was basically an R and D laboratory. You also see a

lunch room, which was also the break room for employees

working at this site.

At the very bottom is a building called a

PETN drying building. We'll talk more about that. This

room is used to dry one of the explosives that is shipped

wet that is brought to the site and has to be dried out

before it can be used.

In both booster rooms there are two melt

pour lines that function in each of those rooms, and

we'll also be pointing those out.

The accident investigation team conducted

lengthy on-site investigation from essentially January
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9th. They arrived on January 9th, and set up kind of a

war room for us to work out of, and were on site

conducting the investigation from January 10th through

February 6th. The scope of the investigation team's

responsibility was to examine and analyze the

circumstances of the explosion, to try to learn what

happened and attempt to determine the causes of the

explosion.

The team evaluated the process design,

looked at the safety management systems, determined their

adequacy in controlling the causes of explosion. But the

ultimate objective of this investigation is really to
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prevent similar events in the future. This event had

already happened, but what could we learn from it to be

able to prevent future events. And so the goal is to

share those recommendations and lessons learned with

industry workers and regulators.

The team used the following investigation

methodology. First facts were gathered from the

investigating evidence at the accident site, conducting

interviews and review of existing documentation. As I

said before, to minimize duplication of effort, we used

information collected by other agencies to the maximum

extent practical. Where other agencies had

responsibility for chain of custody of the physical

28
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evidence, the team requested the physical evidence of

interest be kept by the appropriate agencies, which

included the Washoe County Sheriff and OSHA, Nevada OSHA.

In looking at laying out the evidence, one

of the things that was done early on was to start to put

together an events and causal factors chart which

essentially lays out the sequences of events

chronologically and shows related conditions that might

have contributed to why those conditions existed.

Because there were no survivors from the Booster Room 2,

hypothetical events sequences were developed to test the

feasibility of specific initiating events. An analysis
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of potential initiators was used to evaluate their

relative likelihood.

A change analysis was used to identify those

changes in operations on the day of the incident and also

differences between the operations in Booster Room 1 and

Booster Room 2 that might give us clues as to why an

explosion might occur in Booster Room 2.

Finally we looked at a barrier analysis

which was done to show the physical, administrative and

management barriers that may have contributed to the

explosion.

I'd like to now talk in more detail about

the facility description to give you enough understanding
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of the facilities so that the rest of our presentation

will be more meaningful. The Sierra Chemical Company

explosive facility is located near Mustang, Nevada,

approximately seven miles east of the company's

headquarters in Sparks, Nevada. The facility is located

on 640 acres of land.

It's isolated. 1It's north of Interstate 80.

The chemical company has also leased land to Frahner

Construction Company which operates a gravel pit there.

Kean Canyon is surrounded by a combination

of public land, mostly managed by Bureau of Land

Management and private property. The nearest permanent
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residents live over two miles away from the site that you

see on the screen.

And because of the nature of the terrain

there, this site is separated by intervening hills from

any residences. Where you see the roads coming together

down at the left edge of the screen, from the site, there

is a locked gate that prevents access. There is also a

chain link fence that goes up and around the road to the

left and also across the lower edge of the facility below

this gravel road.

All of the magazines and the buildings at

Sierra Chemical Company were locked with either key locks

or combination locks to restrict any access to the area
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because of the nature of their operations.

The Sierra Chemical Company plant, as I

mentioned, produced not only boosters but other materials

for the mining industry. The explosive melt pour

operation manufactured the boosters. The Sierra Chemical

Company also produced other materials for the mining

industry.

As you can see, you can better see maybe the

terraces on this set of or this illustration. At the

very top terraces is a storage yard for excess equipment

and materials that are not in use. The next terrace

contained storage tanks for processed water and bulk soda
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ash.

The third terrace down had the main

production building which included the booster rooms,

warehouse and the chemical production facilities. The

fourth terrace down had the chemistry laboratory, the

employee break room and also employee parking near the

break room. And fourth or then finally on the last

terrace down, you can see the PETN building and its

adjacent magazine.

The areas of interest where the

explosions -- there were two explosions, as I indicated.

One explosion took place in Booster Room 2. One

explosion took place in the PETN building. So those were
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the primary areas

Also

top the magazines

a magazine at the

own little canyon

of interest.

in this photograph you can see at the

that support this operation. There is

very top upper right, kind of in its

area, and there is a second large

magazine built into the hillside, essentially caves, as

Mike is pointing to it there.

The difference in elevation between Booster

Room 1 and PETN building is approximately 25 feet when

you consider there's two terraces below separating those

two facilities.

I'l1l

talk a little bit more about the
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production buildings. The building housing, this

combination of buildings housing the booster

manufacturing, the flux manufacturing or production and

soda ash operations were really constructed over several

years as kind of add-ons in an expanding operation. The

explosive manufacturing buildings are fully grouted,

reinforced eight inch concrete block construction. They

had either asphalt or tar roofs supported by wooden

trusses.

The warehouse in between these buildings is

a prefabricated metal building. And then the PETN

building is also a concrete structure, a reinforced

concrete structure of concrete block construction.



14

15

16

17

18

19

20

21

22

23

24

25

We'll look first at Booster Room 1 in more

detail so you can see internally what was going on there.

The designs of Booster Room 1 and Booster Room 2 are

similar in function. The Booster Room shown in this

figure is approximately 40 feet by 40 feet. Access to

the room was through the sliding door at the lower left

of the building, or if you are coming from the warehouse,

there is a personal door coming from the warehouse side

there on the right side.

The sliding door at the lower left also was

large enough to admit a forklift in there. The forklift

typically would be removing finished product on pallets
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with finished boosters that had been boxed.

On the right side is another sliding door

which would have access to a raised platform

approximately four feet high and would bring in the raw

explosive materials that would be used in the

manufacturing process. These would be placed on this

elevated platform for use the following day.

At the end of the shift the raw materials

would be brought in in sufficient quantities for the next

day's operation. Additional PETN, one of the explosives

used, was stored in the upper left-hand corner in

basically a small magazine which had been brought into

the room to house that excess explosive.
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Let me start over on the right-hand side of

this room. There are three TNT melting pots that were

used to keep a supply of liquid TNT available for the

preparation of the mixes used in these boosters. These

were kept hot constantly, and additional flaked TNT would

be added to the pots as they started to use it up, so

there was a constant supply of this. This was considered

a means of efficiently making these boosters because the

system in this room used a hot water heating system, and

this way it would take less time to prepare their mixes

having the TNT already in liquid form.

Going to the left you see a series of four
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melting or mixing pots that were used. And I would like

to talk a little bit about what these mixing pots looked

like. They are essentially a container within a

container that is sealed so that within the shell of the

two containers you could introduce the hot water in the

outside or in this hot water jacket, and then the

explosives would be placed inside the container, and that

would provide the heat source to melt the explosives.

Starting from the top on this column of

mixing pots was one pot they referred to as a small pot

which was used for making the base mix that was used in

the first pour of the boosters. The second mixing pot is

the PETN pot. This was used by both lines, or both
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production lines in this room were shared, and this was

the topping mix that was added at the top of the

boosters. It is a little bit more energetic than the

base mix and gave better performance for the boosters.

The third pot is also a base mix pot and

finally is a pot used to melt composition B, which is one

of the explosive ingredients. At the start of the first

shift in the day, they would add composition B to this

pot, so that as they progressed through the day, they

would have liquid comp B ready to add to their base mix

pots as they prepared that mix.

CHAIRMAN HILL: By more energetic, John, you
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mean more reactively explosive?

MR. PIATT: Yes. Slightly more sensitive,

and it would make sure that you did get a good ignition

of your booster. So it provided better performance.

The two octagonal things that you see on the

screen are actually rotating tables. They are set up to

place the booster cylinders on the table. They refer to

this as setting the table.

As the mix is being prepared, and it takes

that period of time for the mix to melt and be prepared,

they would operate in teams in this room, and so one

person is setting up the booster cylinders on the table.

The table is like a lazy Susan in that it can swivel so
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that a person working at pouring the explosives only has

to reach from the tap off of the mixing kettle into a

pitcher, and he is actually working with like a two quart

plastic pitcher, rotating the table as he needs to, to

fill these empty cylinders for the booster pouring

process.

Above each one of these tables is an air

supply duct which essentially brings in cool air to blow

across the top of the boosters. They are pouring in a

liquid, just a liquid, just a little bit over the melting

point of explosives in these boosters, and then as it

cools, and with this extra cool air, they could then take
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off the boosters and place them in the cooling bins that

you see as the next structure to the left.

Right behind that structure is a small

mechanical conveyor that -- just a wheel conveyor that

would then do their boxing operations, take the finished

explosives, or the finished boosters, place them in the

boxes, and then they would be placed on pallets to be

removed from the room and taken back up into the

magazines.
So that is the layout of Booster Room 1.
Booster Room 2, which had just recently been
put into operation -- before I go, this is a photograph

from Sierra Chemical that showed those octagonal tables.
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You are looking kind of from the back corner of the room,

and you can see the table with the booster cylinders.

This table is fully set up, and he is now pouring one of

the explosive mixtures into the boosters. 1In the

background you can see the cooling bins, and you can also

see the door on that south wall where the forklift would

remove the completed boosters. As I said, they would

operate in teams of two in this room.

Now let's look at Booster Room 2. Again,

this room was approximately 40 by 40 feet. It had a

number of similar types of features to Booster Room 1.

There is a raised platform on the back wall
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of this facility. Some of the pots, the mixing pots are

on top of the platform. Some of them are just in front

of the raised platform, or some were half way on, half

way off. The explosives that would be brought in the

previous day would be placed on the platform, placed

between the two metal pots you see there on this raised

platform for use.

Again, there are melting pots for the base

mix and the melting pots that you see on the far outside,

the pot 1, 2, 5 and 6 -- Mike, if you could point those

out, please -- were intended for base mix production.

The two center pots that you see were pentalite pots.

So each side of this room is essentially an



14

15

16

17

18

19

20

21

22

23

24

25

independent process. There is no shared pots in this

process. There is no melting pots.

And one of the advantages in this new room

was that the steam heating system that supplied the heat

to the mixing pots had a greater heat capacity, and could

therefore melt the explosive materials faster. So there

was not a need to have additional pots to keep a ready

supply of melted constituents for these explosive mixes.

Here there is a large sliding door on the

south wall. This provided the access for forklifts to be

able to place explosives in here or to remove the boxed

explosives when the boosters were completed. Again we
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have the two rotating tables, very similar design to the

other room. We have cooling bins just below those.

And so the production process was you bring

in your raw explosives, you go through your melting

operations, you pour your boosters, the boosters are

removed to the cooling bins, the completed boosters are

then boxed, and then they would be removed to magazines

back on the hillside.

CHAIRMAN HILL: John, just for

clarification, this was a relatively new operation?

MR. PIATT: Correct.

CHAIRMAN HILL: Similar to --

MR. PIATT: Booster Room 1 had been active
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for over 20 years. In an expansion of this operation, we

have this new facility which was only put into operation

in September of 1997.

The pots that you see, the pots 1, 2, 5 and

6, were purchased excess from Hawthorne Army Depot. They
are designed for explosives, melt pour operations. They
are used pots. They were refurbished.

These pots are essentially, approximately 48

inches in diameter. They have an electric motor drive

that goes through a gear reducer that is driving a mixer

blade inside of it. 1It's kind of the shape of an anchor

with a central shaft, and then the mixing blades, they
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came out from that shaft, go up inside the curved base of

this mixing pot. And so this agitator is able to stir

the explosive mixtures and get a good homogeneous

mixture.

There's also in this pot two what they call

breaker bars which stick down in the pot. These help the

agitation process and keep any explosives from not being

agitated improperly.

Steam was provided in the pot. It was

provided in these, what they call the breaker bars.

Steam was also provided to what they call a draw-off pipe

at the bottom of the pot and to the valve where they

would actually tap off the explosives into their pitchers
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to pour their explosives.

In this picture pots 1 and 6, the extreme

right and left of these pots, had never been used. They

had been placed there for expansion capability but had

not been put in use at this point, at the point of this

accident.

Pots 3 and 4 were purchased from an

industrial food processing supplier. These pots are

similar to the other pour pots. They are a little bit

smaller. They are about 36-inch diameter. And stainless

steel stirring mechanisms for agitation were fabricated

locally for these two pots. Again, it is a similar type
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of shape. Kind of an anchor shape with the blade

extending up along the inside of the pot from a central

shaft.

Next I'd like to talk about -- okay. Let's

take a look at an interior view provided by Sierra. Here

you are looking from the back by the cooling bin. You

can see, in the foreground you can see one of the tables.

Down at the lower right, the table has got the rack set

up that you would eventually place your cardboard

cylinders over the top of those pegs. That would

provide -- that would allow you to have the holes through

the explosives. There is also a small sleeve that fits

over each of those pegs.
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In the background you can see the elevated

platform. You can see an individual standing on the

platform. You can see the dark mixing pot on the right.

You can see the smaller stainless steel pot which was

essentially one of these food processing types of kettles

which had been adapted for this use. And then you can

see how they staged their explosive materials between the

sets of tanks or mixing pots in this room.

On the right you can actually see some of

the completed boosters in the cooling bin, and you can

see kind of that they do have that basic shape that we're

talking about.
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Though we don't have a detailed photo, I

would like to look at the PETN drying building on this

drawing and go back to the similar drawing that we looked

at. PETN drying building consists of three rooms.

From left to right, the first room was a

weather room that permits offloading material either that

they had. Material that they needed to move in and they

didn't have it already in their magazine, they could

unload it directly off of a truck shipment coming in.

They typically would be bringing the PETN down from one

of the magazines.

The PETN when it is received is shipped wet

with something in the order of 40 percent water in the
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PETN. This makes it less sensitive and more safe for

shipping purposes. So when it is received, one of the

things that they need to do is to remove this moisture

that it is shipped in.

It comes in a fiber container, fiberboard

container drum, and inside that drum is the PETN packed

in plastic bags. As they would bring it into the weather

room, it would then be transferred from the plastic bags

into canvas bags to allow the moisture to drip out of the

bag first in what they call a drip room, which is the

second room that you see on this as you go to the right.

After it had been transferred to the canvas
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bags, they then place it in a centrifuge much like you

would have in your washing machine at home. It is

designed to contain a number of these bags. They would

spin those canvas bags which would dry out the moisture

out of the bags, and so you would reduce the moisture

content down to approximately three percent.

The bags, once they had been through the

centrifuge, would be placed on racks in the third room,

which is the drying room, and also in an adjacent

magazine which had been adapted for use in this drying

process.

At the far right of this building were two

hot water radiators that had air blown through these

42
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radiators to provide your source of heat that would then

be run through a series of baffles to these rooms to

provide the heat to dry out the PETN.

The other commercial operation that I

mentioned in talking about the Kean Canyon is Frahner

Construction. Frahner Construction provides gravel and

other materials for the construction industry. Frahner

Construction also at this site maintains a fleet of heavy

transfer vehicles that are used to haul these

construction materials.

In the next figure we have kind of an

overview of Kean Canyon. The grade that you see is color
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coded for your benefit. That is gray gravel. You are

looking at a gravel pit.

To the right of that, the two yellow areas

are a lower and upper parking area for these heavy

vehicles that Frahner had on site. To give you some

relative scale of distance, the distance from the Booster

Room 2 down to the gate, which is at the juncture of the

roads coming out from there at the base, right there, is

approximately 380 feet.

I'd like to now talk about the incident

description.

CHAIRMAN HILL: John, I think that is a good

breaking point. It is about 10 after the hour. You have
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completed a description of the site.

We will go into a description, what did you

say, of the process?

MR. PIATT: Of the actual incident.

CHAIRMAN HILL: Of the incident itself.

Take a 10 minute break, come back at 20 after, and we'll

pick up with that.

(Recess taken at 10:14 a.m.)

-00o0-
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RENO, NEVADA, THURSDAY, APRIL 16, 1998, 10:26 A.M.

-00o0-

CHAIRMAN HILL: I'd like to resume the

proceedings, if everyone could please take their seats.

I'd like to diverge just for a moment from

the agenda that was passed out earlier in recognizing

that we have been joined by Sheriff Kirkland here of

Washoe County, as well as Captain Frank Barnes, who have

joined us since we began. They have of course insight as

to the initial response, appearing at the scene very very

early after the explosion.

You just heard John Piatt describe the
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facility. I think this is an appropriate point to go

ahead and put that information on the record. So I'd

like to call on Frank Barnes to provide his comments at

this time. Frank.

MR. BARNES: Thank you, Mr. Chairman. I'm

Captain Frank Barnes of the Washoe County Sheriff's

Office, and I was one of the incident commanders on the

Sierra Chemical explosion in Kean Canyon.

On Wednesday, January 7th, 1998, at about

7:58 a.m., an explosion occurred at the Sierra Chemical

production facility in Kean Canyon east of Sparks. There

was an emergency response by the Washoe County Sheriff's
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Office. The Truckee Meadows Fire Protection District,

Sparks Fire Department, Nevada Division of Forestry, the

Reno Fire Department, Storey County Sheriff's Office,

Nevada Highway Patrol, and Sparks Police Department all

responded to provide assistance. There was an emergency

response to the blast scene by law enforcement and fire

service personnel. This response included an initial

reconnaissance of the scene for survivors, victims and

hazards.

Fires, explosions, unknown hazardous

materials and uncertainty about unexploded explosives

caused the emergency responders to be withdrawn from the

scene. The incident command system was used, and the
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Washoe County Sheriff's Office and Truckee Meadows Fire

Protection District formed a unified command with

multiple branches.

During the late morning, the emergency

response efforts were directed towards assessing the

danger and stability of the scene. This included aerial

reconnaissance by the Sheriff's Office raid and

helicopter and ground reconnaissance by representatives

from the Fire District, the Sheriff's Office,

Consolidated Bomb Squad, facility owner, and facility

chemist. These efforts determined that the scene was

reasonably safe from further high order explosions and

SIERRA NEVADA REPORTERS (702) 329-6560



10

11

12

13

46

could be reentered by proper equipment protected and

trained personnel.

Combined teams of fire service personnel,

hazardous material personnel, and bomb squad personnel

reentered the scene in the afternoon. They searched for

survivors and victims in all areas except those that were

still too hazardous to enter.

The teams also identified and mitigated

hazards, which included unexploded explosives, leaking

propane and diesel fuel. No victims or survivors were

found during these efforts.

At the same time that the emergency response

was occurring, our investigation began. By the end of
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the first day, all survivors had been identified and

located, and where possible, they were interviewed and

statements obtained.

Also, all missing persons had been

identified as well as their probable location and

activity at the time of the explosion. At dusk,

emergency response efforts were temporarily suspended for

the day. The Sheriff's Office and Truckee Meadows Fire

Protection District provided security at the blast scene

throughout the night.

On Thursday, January 8th, the search for the

missing persons or victims continued, as well as
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identification of mitigation of hazards that threatened

the scene and the process of rendering the scene safe for

investigators.

Detectives began to prepare missing persons

reports and collect information on the missing persons.

Late in the afternoon a victim was located in a hazardous

area that could not be entered the day before. The

victim was determined to be deceased.

However, potential explosive hazards were

identified nearby, and the recovery of the victim was

temporarily suspended. Security of the scene was

maintained throughout the day and night by the Sheriff's

Office.
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The explosive hazard was monitored

throughout the night using a forward looking infrared.

By Friday morning the explosive hazard had significantly

diminished, making almost all of the scene safe for

investigators.

On Friday, January 9th, the unified command

shifted from an emergency response to a joint criminal

investigation of the Sheriff's Office and the Alcohol,

Tobacco and Firearm national response team.

Investigations were conducted at both the blast scene and

away from the blast scene.

The blast scene investigation included, but
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debris fields, and physical signs, photographing the

scene, videotaping the scene, marking and recording the

location of recovered human remains and other items of

interest using sophisticated survey equipment, and the

collection of human remains and articles or items of

interest to the investigators.

The investigation away from the scene

focused on interviewing survivors, witnesses and other

persons claiming to have information relevant to the

explosion. Samples were collected from the families of

the missing men for later DNA analysis.

48

The Truckee Meadows Fire Protection District
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provided hazardous material and fire suppression support

to the operations of the blast scene. The victim who was

found late on Thursday afternoon was recovered and

removed to the coroner's office for identification and

autopsy.

Search dogs were brought in and used to

search for the remaining victims or missing persons. A

torso and other pieces of human remains were located by

the search dogs in the afternoon. They, too, were

recovered and removed to the coroner's office.

On Saturday and Sunday, January 10th and

11th, the Sheriff's Office and ATF joint criminal
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investigation continued at the blast scene as well as

away from the blast scene. The search dogs continued to

search the area for victims. However, only small pieces

of human remains were recovered.

The blast scene investigation was completed

at 5:00 p.m., on Sunday, January 1llth, 1998.

On Monday, January 12th, 1998, the ATF

national response team released its preliminary findings.

On Monday, January 12th, the search for the

victims continued. Search dogs were again used

throughout the day, but only a few pieces of human

remains were recovered, less than had been recovered on

the previous three days. The search for the victims was
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suspended at 5:00 p.m., on Monday, January 12th.

On Tuesday, January 13th, Governor Bob

Miller toured the scene and held a press conference.

After the press conference the Sheriff's Office turned

the blast scene over to the Chemical Safety and Hazard

Investigation Board and Nevada OSHA.

Throughout the time the Sheriff's Office had

control of the blast scene, it maintained security of the

scene, keeping unauthorized persons out and insuring the

integrity of the scene for other investigatory and

regulatory agencies.

Finally, from the first day and throughout
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the next week, the Sheriff's Office provided assistance

to the families through the Truckee Meadows Law

Enforcement Chaplaincy. This assistance included but was

not limited to shelter at the scene, food, interpreters,

transportation for family members, notifications of

family members and survivors, and briefings on the

emergency response and investigative actions. The

chaplaincy also arranged for and coordinated a memorial

service at the blast site on Wednesday afternoon, January

14th, 1998.

That concludes my statement.

CHAIRMAN HILL: Thank you, Captain Barnes.

We certainly appreciate everything the local law
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enforcement did at the scene, particularly in preserving

the scene and the cooperation that I personally observed

and know that the team members received from your

professional work at the site. Thank you very much.

I'd like to move back now to John Piatt and

continue, now that we have had the scene described, with

the portion dealing - correct me if I'm wrong, John - but

with the actual event sequence.

MR. PIATT: Correct. 1I'd like to talk about

the incident itself. As we mentioned earlier, there were

two explosions that occurred at this facility. The first

explosion occurred at 7:54 a.m. and was followed by a
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second larger explosion 3.7 seconds later as recorded by

the seismology laboratory at the University of Nevada,

Reno. They estimated the interval between explosions was

accurate to within plus or minus two-tenths of a second.

One of the explosions occurred in Booster

Room 2 and the other in the PETN drying building. The

explosions involved a number of explosive materials,

including PETN, composition B, and TNT, and perhaps some

of the other military explosive compositions that were

used in place of comp B as a substitute.

Sierra Chemical has estimated that based on

an examination of an inventory done December 31st, and

inventory of the explosives present following the
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explosion, that 47,000 pounds of explosives were believed

to have been destroyed in the explosions and the

subsequent fire. This material was divided between

Booster Room 1, Booster Room 2, and the PETN building.

Needless to say, there were thousands of pounds of

explosives in each of these buildings.

In order to go back and look at the sequence

of events, I'd like to start at the previous day. In the

afternoon of that day, approximately 3:00 p.m., one of

the melt pour operators for the west side of Booster Room

2 left work early, leaving 50 to a hundred pounds of

explosives in mixing pot 5. He mentioned this to the
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other operator on the east side of the room working the

second process line, who later checked and saw the

explosives in the pot. That afternoon, the explosive raw

materials were placed on a platform near the pots for the

following day.

Operations began the next morning shortly

after 6:00 a.m. in Booster Room 1. This is on January

7th, the day of the explosions.

The two teams -- the two workers each had

finished their mixing operations for their first batch of

explosive boosters for the day and were beginning to do

their pouring operations. This placed two of the melt

pour operators at each of the octagonal tables that we
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showed earlier, and while they were working on pouring

the boosters or just starting to pour their boosters,

another individual was in the room who was doing some

boxing of finished explosives.

At this time I'd like to talk a little bit

about the types, or the categories of people working at

this site and talk a little bit about their roles and

responsibilities. There are four classifications of

people in the explosive operations at Kean Canyon, and

these are the titles used at the Kean Canyon. There are

the outside men, the melt pour operators, boxers, and the

supervisor.
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The outside men are paid an hourly rate and

work normal shift hours. The melt pour operators and

boxers were paid on production based on the number and

type of boosters produced or boxed. And while melt pour

operators worked nominal shift hours, operators could and

often did extend their

hours by coming in early or

leaving late to increase their production.

The supervisor or plant manager at this site

was salaried. Outside

drying process that we

materials and finished

magazines. They would

day to ensure that the

men were responsible for the PETN

described and for handling raw

goods, moving them to and from the

stock the booster rooms once each

rooms had enough raw materials for
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all shifts on the next day's operation. They added TNT

to the melting pots in Booster Room 1 to keep a constant

supply of liquid TNT, and they were also responsible for

loading and unloading the shipments of materials to and

from the explosive magazine.

When sufficient reject boosters accumulated,

the outside men would be responsible for breaking up the

rejects to recover the explosives for reprocessing.

The boxers packed the finished boosters into

boxes for storage and subsequent sale. They assisted the

outside men in moving materials into and out of the

Booster Room, and the boxers were paid on a production
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basis also.

The melt pour operators had various duties,

depending on which of these rooms they were working in,

and also depending on the experience of the individual.

Normally the melt pour operator was responsible for

starting up the mixing pots, preparing the two mixes, and

pouring the mixes into the booster cylinders and then

placing the finished boosters into the cooling bins.

The melt pour operators of the day shift in

Booster Room 1 worked in teams of two. One operator

would prepare the mixes, and the other individual, the

other operator would be setting up the table to prepare

for the pouring operation. Usually the more senior melt
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pour operator was responsible for preparing the mixes.

In Booster Room 2, on the other hand, there

was only one individual working each line.

is a little more efficient because of the steam heating

The process

system, so it only took one person in Booster Room 2.

CHAIRMAN HILL: This was the newer

operation?

MR. PIATT: Correct.

In Booster Room 1,

they were working at this point with two shifts.

there is a day shift, and then there is a swing shift or

So

back swift in the afternoon, basically a second shift

that would leave approximately midnight, I guess.
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The supervisor, who had over 20 years

experience working with the company, oversaw the

production on site. He was responsible for establishing

the production runs, for monitoring work practices, for

shipping and receiving materials, for cleanup, to make

sure the cleanup was done, and for ensuring safety and

quality of the product. The supervisor conducted

tailgate safety meetings which emphasized housekeeping,

sensitivity of possibly walking on spilled explosives,

need to wash before eating, and also for not taking

contaminated clothing home.

Because all personnel at Kean Canyon were

Hispanic and most did not speak English, the supervisor
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was the principal translator and interface between

management and the employees at the plant.

I'd like to go back and talk a little more

about the sequence of events, now that we have identified

who all the types of workers were at the site. The

operations that began at 6:00 a.m. on the day of the

accident started in Booster Room 1. The two teams of

workers, as I said, were now pouring boosters at the two

tables in Booster Room 1, and the boxer is packing

finished explosives from the previous day's production.

At approximately 7:30, an operator from

Booster Room 2 arrived at work, and came by Booster Room
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1 just to greet his fellow workers who were in the

pouring process. He spoke briefly with one of the

Booster Room 1 operators and left the room approximately

7:35 a.m.

Shortly thereafter, the supervisor, who was

actually on vacation that day, stopped by around 7:40 to

7:45 a.m., stopped in Booster Room 1 for about five

minutes, then left and rode down to the Frahner gravel

pit in a backhoe with another Sierra Chemical worker from

the main office.

Of the three other workers in or around the

production building, it is believed that one outside

worker was in the change room between the two booster
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rooms, and he was waiting to clock in at 8:00 a.m., since

he worked a regular shift. There was a boxer in Booster

Room 2 packing finished boosters. And there was a third

individual moving chemicals probably from the storage

trailers to the flux room for production of the flux

materials.

Also the Booster Room 1 -- or Booster Room 2

operator, after he had greeted his fellow workers over

there, is believed to have been working on the platform

behind the pots, as you can see on the Booster Room 2

drawing, probably at that point somewhere behind pots 4

and 5. The locations of these individuals are consistent
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with locations found from forensic evidence.

When the first blast occurred, a Booster

Room 1 worker, the one boxing the explosives, saw outside

a partially open sliding door a huge fire ball that

involved a truck which had been parked just outside the

sliding door. He was then thrown against the west wall,

and then the ceiling and the east wall of the room

collapsed, and it collapsed on top of him and the other

four workers in the room.

Seconds later a second louder explosion

occurred. The northwest and south walls of Booster Room

1 were still standing. However, the rest of the site was

essentially leveled.
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The site of the PETN building that you see

on the screen ahead of us was now a crater approximately

40 feet wide and six feet deep. The

two explosions were felt as far away

site. Debris in the vicinity of the

room and office was on fire.

And a second major fire

explosions, these

as 20 miles from the

warehouse change

involving truck

trailers with containers of pelletized calcium

hydrocholoride was burning in the south of Booster Room

2. If you can look at that picture taken shortly after

the blast, you can see these two fires.

These produced, these fires produced the
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columns of black smoke that were seen by many witnesses

on the day of the explosion. The five workers in Booster

Room 1 were temporarily trapped in the collapsed building

and debris but were able to crawl out within a few

minutes. One worker was dragging out a co-worker who

suffered a broken jaw and was unconscious.

Another worker was severely burned from hot

TNT that had spilled in the blast, and a third worker

suffered broken bones in his hand.

Concerned about possible additional

explosions, the workers from Booster Room 1, after

calling for other possible survivors, made their way down

the hill to the entrance of the facility. There they met
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the two other workers working in the gravel pit, which

again, as I said, is about 350 feet southwest of the PETN

building. There was no evidence that the other four

workers who were believed to have been in and around

Booster Room 2 had survived the explosives at the point

that they left the site.

There was a total of 11 Sierra Chemical

Company employees on the site. We had the five people in

Booster Room 1, the four people in and around Booster

Room 2, and the two individuals working down at the

gravel pit. Also on site at Kean Canyon was a truck

mechanic from Frahner Construction who was approximately
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a thousand feet southeast of the production building in

his truck at this time, and the second was a night

watchman at the motor home approximately 900 feet from

the building.

The legs from an empty tank which previously

stood at the corner of the change room are shown embedded

in his mobile home, as shown in this figure.

The blast effects from the explosion leveled

the site and threw structural materials, manufacturing

equipment and surrounding chemicals, water tanks, and raw

materials from the booster and flux operations and other

fragmentations up to a thousand yards away. The force of

the PETN blast also broke a guy wire at a local power
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pole supplying power to the site, which caused the

failure of power not only to this site but also in a

housing development in Mustang.

The doors of one of the large magazines and

a portable magazine located to the west of the production

facility were sprung not by the initial positive pressure

wave but by the negative pressure pulse that follows it.

However, the large quantities of explosive materials that

were stored inside these magazines did not detonate. 1In

addition, many undetonated boosters were scattered

throughout the site, as described by the Washoe County

Sheriff.
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Other hazards at this time included fires,

toxic chemicals, and potential detonation of explosive

materials in Booster Room 1 as the fire progressed.

Now you have just heard the description of

the emergency response, so I will not repeat that. We'll

just go on and talk about the first issue that was

critical in our investigation. This was the

determination of the sequence of explosions.

We'll be looking both at physical evidence

and testimonies that provided the basis for this

determination. As I mentioned, there were other

investigations ongoing simultaneous with our

investigation.
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The Bureau of Alcohol, Tobacco and Firearms

noted that the blast crater that formed from the PETN

drying room exploded was essentially free of building

debris from the booster production level of the plant.

This was an indication that that blast happened second

because of the absence of debris.

A second indication that they noted was that

the plant, which was located in kind of a bowl in the

hillside, has grassy slopes around the outside. And when

first examined by BATF, the grass pointed regularly out

from the PETN drying building and not from Booster Room

2. This indicated that the last blast came from the PETN
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building and not from Booster Room 2.

One area of layering that we looked at in

terms of how materials from the blast were laid down on

the ground was looking at a hot water boiler building

which is in front of the west end of the warehouse and

can be seen in this layout drawing. This is a concrete

building with a concrete roof.

What was found in this layering was the door

from Booster Room 1 was thrown out on the ground in front

of the boiler building. The south wall of the boiler

building was essentially blown through the building and

landed on top of that door, and then the roof came down

on top of that, giving us three layers of material.
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When the sliding door was finally lifted, as

you see in the photograph in front of you, there was no

debris under it, even though it was surrounded by debris

from the concrete hot water boiler building. This

layering, like archaeological strata, indicate that the

blast from Booster Room 2 which knocked down the wall

between the warehouse and Booster Room 1 probably blew

out the sliding door, which was to the raised platform of

that mixing room one.

The second blast from the PETN building

destroyed the hot water boiler building with its concrete

roof falling done on the south wall, resulting in the
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strata found at this location.

A second point of evidence is the main body

of a 12 foot diameter tank with a conical lower portion

which was previously located at the southeast corner of

the change room. This tank was blown directly south

approximately 850 feet, where it landed on the north

entrance road to the Frahner Construction lot. The steel

pipe stand that supported this tank was also blown the

same direction and was, from that previous photo, was

what struck the mobile home housing the guard.

The top of the tank came to rest on the road

northwest of the PETN building. Because this tank was

elevated, it was fully exposed to the blast effects from
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the PETN building. Had the PETN building exploded first,

this tank would have been propelled toward the Booster

Room and adjacent flux mixing room.

However, the tank and its support legs were

found on the far side of the PETN building from Booster

Room 2. This provided additional indication that Booster

Room 2 exploded before the PETN building exploded.

The next piece of physical evidence is a

flatbed truck. This flatbed truck had been parked facing

east on the terrace just outside the change room and

office, and it came to rest on the riprap slope that

separated the two terraces.
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The driver's side of the engine of the cab

of the truck showed multiple fragment penetrations from

the blast from Booster Room 2. The passenger side of the

truck shows blast damage that lifted the front of the cab

off of the chassis as shown in this photo.

Next photo shows a pile of the riprap rock,

heavy rock that is on the slope that was found on the

uphill side of the driver's side front wheel. There was

less material on the uphill side of the passenger side

front wheel, but still some.

Also in the next photo, a steel cargo

barrier, which had been welded to the front of the bed

behind the driver, was found hanging from the bed on the
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driver's side on top of other blast debris in the

vicinity of Booster Room 2.

The interpretation of all this evidence is

that the front of the truck was initially struck by the

blast from Booster Room 2, and the blast propelled the

truck partially over the bank with the undercarriage

resting on the brow of the slope. The blast then, from

the PETN drying building, then struck the passenger side

of the truck, which pushed up the front of the truck back

uphill and caused the upward damage to the cab. This

second blast also finally tore the cargo rack from the

bed of the truck and deposited it on the uphill side of
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This blast tended to lift the passenger side

of the vehicle, which resulted in more of the riprap

being pushed uphill on the driver's side of the tire or

driver's side tire.

Next piece of evidence I'd like

to look at

is the pickup truck that had been parked outside of

Booster Room 1 that was seen by the boxer in

This truck was facing east initially and was

over on the driver's side door following the

Both sides of the vehicle showed evidence of

that room.

found rolled

incident.

blast

effects, with the passenger side having the greatest

damage.
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The driver's side door that you can see in

this photo showed characteristic concave dishing from a

blast. This could not have been caused by the rollover

on the level ground. This evidence indicates that the

first blast came from Booster Room 2 which caused this

dishing on the door.

This was followed by a second blast from the

PETN building which struck the passenger side of the

vehicle and then rolled the vehicle over on its side. As

you see it here, the truck had been rolled back over onto

its wheels.

So the physical evidence indicates that the
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first explosion came from Booster Room 2. The time delay

between explosions shows that the PETN building was not

initiated by the direct passage of the blast shock wave

from Booster Room 2 but was in fact a second independent

detonation.

It is believed that in the rain of debris

from Booster Room 2 that a heavy metal component or piece

of debris from the initial blast went through or

penetrated the roof or a skylight that was in that roof,

into the PETN building and initiated a second explosion.

There were a number of identifiable

components that we found in Booster Room 2, including

table bases and several mixing pot shafts.
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The next figure shows some of the original

locations of these items in the room and the direction

that each traveled following the explosion.

Item 1, the part that was found was the

complete pot with the shaft intact in that pot. This is

one of the pots that had not been put into use.

The second item was the full shaft assembly

minus the mixing blades that are attached to the bottom

of that shaft. I should say that the item number 1 was

that whole pot was tossed 240 feet from its original

location. The shaft from number 2, the full shaft

assembly, which took approximately five or six people to
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lift when they took that in to be kept as evidence, was

675 feet from its original location.

We found one small shaft or one of the

shafts from the small pots, and it is believed to be the

mixing blade. We believe it to be the mixing blade from

3, although we have no conclusive way of identifying it.

And that shaft was thrown essentially parallel to the

direction of the right table base or in a parallel

direction from that, and that was thrown 1250 feet from

its original location.

Pot 5 that you see there was just a

fragment, or it is an 18 inch piece of the top of the

shaft of that pot, and that was thrown about 450 feet
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down

also

feet

just

into the gravel pit.

Item 6 had the pot 1lid and shaft assembly,

minus the mixing blade, and it was thrown about 480

to just south of one

Also the pot

to the south of this

it looks like it may have

of the magazines.

itself for number 6 was found

room. And in looking at that,

careened off the wall which was

built into that bank and ended up in that location.

feet.

Table base to the right was thrown about 455

This is a steel base and a large steel shaft that

allowed the table to pivot. The second table base was

thrown 380 feet in the direction it showed.
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If you follow back all of these arrows, you

come to the conclusion that the blast was concentrated

along the center of this north wall in Booster Room 2

where the explosives had been staged for this day's

production. However, the presence of pot fragments and

components in virtually all directions provides a

possible indication that pot 5 exploded before the staged

explosives on the platform.

In addition to the physical evidence, three

witnesses provided information relevant to the sequence

of explosions.

Out of the corner of his eye the worker

boxing explosives in Booster Room 1 saw the fire ball
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coming over the pickup truck parked outside the sliding

door. The sliding door was open, as I say, just wide

enough for him to see this. It was open about wide

enough for a person to walk out.

The blast from the first explosion threw him

to the west, against the west wall of this building, and

then the roof collapsed. He then heard a louder

explosion.

The team believes that the fire ball that

the worker saw was actually a fire ball caused from the

explosion in Booster Room 2 and that the blast from that

explosion which blew down the east wall of the room had
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sufficient force to throw the worker into the boxes on

that west wall of the room. If the PETN building had

exploded first, the blast, if not deflected by the

terracing, would have thrown the worker against the north

wall rather than the west wall.

The two Sierra Chemical Company employees

who were working loading gravel in the gravel pit had the

best opportunity to see the sequence of explosions. The

next figure shows the view of the plant from this

vicinity.

Neither employee happened to be looking

directly at the plant when the first explosion occurred.

One worker was facing the plant, heard the first
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explosion and saw dark smoke from the blast coming from

the general vicinity of the change room. The second,

brighter explosion was seen to the right of the first by

this individual. From his vantage point, the PETN

building was to the right of Booster Room 2. Thus, from

his account, Booster Room 2 exploded first, and the PETN

building exploded second.

The figure that you now see shown before

you -- Mike, can you point out the truck that they are

loading gravel into? The truck is on the right there.

This employee was located in front of the

truck where you see the dot there. The line to the left
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of his line of sight and where he sees the first

explosion and the line then to the right of that is the

PETN crater. Thus, from his account, when he says he

sees the second blast to the right of the first, that

would coincide with the Booster Room 2 exploding first,

PETN exploding second.

The second employee on the backhoe was

facing away from the plant when he saw a flash of light

out of the corner of his eye. He was driving over

towards the gravel pile as the windows of his backhoe

were blown out and he felt an explosion. He was turning

his head and also heard the explosion at this point.

The effects of a detonation are as follows.
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First is the light of the explosion, second the shock

front moves through which also creates the sound.

There's a positive pressure that moves approximately at

the speed of sound, or positive pressure pulse that moves

through, and then a negative pressure pulse. And finally

the fifth thing that would happen would be the debris

being blown from the blast.

The team believ