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PROCEEDI NGS

M5. MERRITT: Thank you, everybody.
would Iike to call this nmeeting to order. Good evening
and wel conme to this public neeting of the US Chem cal
Safety and Hazard Investigation Board. [|'m Carolyn
Merritt, Chairman and CEO of the US Chem cal Safety
Board, or the CSB

Before we begin, | would |ike to give you sone
safety information. |f you would, please |ook around
and note where the exits are. These two exits do go
outside and the two in the back, obviously go through
the front doors.

Also, if you would please, turn off or nute
your tel ephones so that we are not disturbed in our
proceedi ngs. Thank you.

W'd like to wel cone all of you tonight to
this public neeting where the Board will hear,
del i berate, and vote on the final report into the tragic
expl osion and fire that occurred a Wst Pharnmaceutica
| ncorporated, here in Kinston, North Carolina on January
29, 2003. This accident cost the lives of six people:
Faye Wl kins, WIlliam Gay, Alvin Gaft, Janes Boyd,
MIton Merrill, and Kevin Cruis. Thirty-eight others
were injured, sone, of them permanently w th disabling

injuries and burns. The Chem cal Safety Board has spent
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the last 18 nonths investigating every detail of this
accident, and in a few nonents, we will be ready to
consider the staff's conplete findings, the root causes
for this accident, and their recomendations for
preventing this from happeni ng again.

| would Iike to thank Lenoir County and
Kinston city officials for their kind welcone to us, and
we particularly thank the Kinston H gh Schoo
authorities for allowing us to nake this presentation at
this beautiful facility.

Wth ne at the table tonight are Board
menbers, M. John Giffin and our newest Board nenber,
M. Gary Visscher, who cones to us fromhis previous
position as Deputy Assistant Secretary of Labor at OSHA
This is his first public neeting. Gary, we're very glad
to have you with us.

Qur fourth Board nenber, Dr. Jerry Poje,
could not be with us today, as he is doing a
presentation in Sweden on an international conference on
safety.

Joining us also tonight is our Chief Qperating
O ficer, Charles Jeffress, and our general counsel
Chris Warner, and other nenbers of the CSB staff.

Qur agenda tonight includes a detailed

presentation of the findings by M. Steve Selk, the | ead
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investigator for this accident. M. Selk will then take
questions fromthe Board nenbers. And M. Jordan Barab,
of the CSB staff will present the proposed safety
recomendations. At that point we wll have an
opportunity for any nmenbers of the public who would Iike
to make a comment on the investigation or the incident
to have that opportunity to speak. | would ask that you
pl ease keep your coments brief, under five mnutes, and
relevant to this issue and this investigation. |[If you
plan to coment, please sign up at the table near the
front, and I will recognize you in order

Before we begin, | would |like to offer a few
personal thoughts. The date January 29, 2003 left an
indelible inpression on ne as it did for many peopl e
here tonight. | traveled down to Kinston that evening,
along with a teamof investigators fromthe Chem ca
Saf ety Board headquarters in Washington. W arrived
just before mdnight in a very cold rain, with the Wst
Plant still in flanmes. Even then, the community and the
resilience of this community was apparent.

The energency response organi zation to this
accident was truly exenplary and that is not often the
case, so you have a lot to be proud of with your
energency response to this incident. It was very

pr of essi onal and organi zed, and we appl aud you for the
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effort.

That heroismhas continued to this day with
the community rallying to rebuild here in Kinston and to
survive through this tragedy. W all owe it to the
victinse in this case to ensure that we |l earn every
| esson that we can fromthis accident, and that we do
everything that we can to prevent its repetition, not
just here, but anywhere where these circunstances m ght
al so exi st.

Wth that objective in mnd, we conducted this
i nvestigation and are conducting this neeting tonight.
Unfortunately the explosion at West was but one of three
fatal dust explosions that occurred | ast year in the
United States. The Chem cal Safety Board is still
investigating two of those. One in Corbin, Kentucky and
one in Huntington, Indiana. Altogether those three
incidents cost 14 |ives and caused untold human
suffering.

Prelimnary information that we have col |l ected
i ndicates that there have been scores of industrial dust
explosions in recent years. The Board renains extrenely
concerned about this issue. For that reason, in
addition to the various specific accident investigations
t hat we have conducted, we are also commtted to a

nati onwi de study of the problem which will continue
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t hroughout next year. The purpose of the study will be
to determ ne what needs to be done on a national |eve
to reduce the occurrence of these tragedies.

Wth that, | would open it, if there are any
openi ng statenents fromthe Board. Are there any
stat enment s?

(No response fromthe board.)

M5. MERRITT: | would Iike at this tine
to recognize M. Reggie Holly from Senator Elizabeth
Dole's Ofice who would |ike to have a statenent nade.

MR, HOLLY: Madam Chai r, di stingui shed
menbers of this Board and staff, and all of you gathered
this evening, Senator Dole dispatched this letter and
asked that | read it to you

She states:

"Dear menbers of the United States Chem cal
and Hazard I nvestigati on Board:

| amglad to take this opportunity to wel cone
you to North Carolina, and thank you for holding this
val uabl e forumregardi ng the chem cal explosion at Wst
Phar maceutical Plant on January 29th, 2003. That event
was a tragedy that we as North Carolinians and
Ki nstoni ans, particularly, wll not forgot. As we nove
forward, however, it is vitally inportant that we |learn

as nmuch as possi bl e about what happened that day, in
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order to prevent future disaster and to continue to
rai se our standards of safety and excell ence.

West Pharmaceuticals is on outstanding
corporate citizen of Eastern North Carolina. | support
themin their efforts to inprove their facilities. | am
pl eased that the United States Chem cal and Hazard
| nvesti gati on Board has provided its expertise for this
project. Wth the know edge that today's report wll
give us, along with the dedication | have seen fromthe
West staff and nmanagenent, | feel confident that West
Phar maceutical and the city of Kinston will continue to
benefit fromtheir partnership.

Wth ny warnest, best w shes;

El i zabeth Dol e. "

Thank you.

M5. MERRITT: | also have two statenents, one
from Congressman G K. Butterfield, who sends his
regards and says:

"I have been watching the process carefully
and will do everything possible to support the nmany
peopl e effected by this tragedy."”

And also | have a statenent by U S
Representative Walter Jones, who offers his synpathy to
the famly of the deceased and to the community, and

al so thanks the Chem cal Safety Board for its efforts in
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identifying the causes of this accident. Those wl]l
both be entered into the docket.

|f there are no other statenents then, | would
like to recognize M. Charles Jeffress who wll
i ntroduce the investigative team

MR, JEFFRESS: Thank you, Madam Chair.
Followi ng the incident, actually the day of the incident
in Kinston, the Chem cal Safety Board di spatched a team
ultimately of about ten people here to Kinston to
i nvestigate the accident, to anal yze the evi dence, and
produce the report that you will hear tonight.

Two nenbers of that teamare here to
participate in the presentation. Oher nmenbers of the
team you see before you. | wll introduce them and save
the presenters for |ast.

On ny right, next to the screen, is Johnnie
Banks. He is our Chem cal Incident Investigator. He's
been with us about two years. Prior to joining the
Chem cal Safety Board, he worked for 22 years at Chevron
Texaco Corporation in R chnond, California. Has
ext ensi ve background in oil refining, including plant
operations, process control and nmaintenance. He is a
graduate of the University of California at Berkel ey,
and has been busily involved in a nunber of CSB

i nvestigations since he's been here in the past two
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years.
Next to himis Lisa Long who joined the safety
board in Decenber of 2000. She has been |ead
i nvestigator on a nunber of Chem cal Safety Board
i nvestigations, including one of CGeorgia Pacific
Cor poration down in Al abana and Catal yst Systens in
Chio. Prior to joining us she worked for 11 years in
chem cal safety for several nmjor chem cal conpanies.
She has a degree in chem cal engineering fromVirginia
Pol ytechnic Institute and State University, better known
as Virginia Tech.
And t hen between CGeorge and Steve is Angel a
Bl ai r, Professional Engineer, investigator with the
Chem cal Safety Board who has extensive experience in
process safety both within industry managenent and as a
consultant in the industry. She has hel ped design and
eval uate and i npl ement process safety prograns in
industries ranging fromrefining to specialty chem cals,
to roofing manufacturing, to food refrigeration. She is
al so the lead investigator on one of the dust
i nvestigations that you nentioned, Hayes Lemmerz, in
| ndi ana.
Two her left is Jordan Barab. He's a
Recommendat i ons Manager with the Chem cal Safety Board,

Has 22 years experience in occupational safety and
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heal th work, designing, admnistering, and eval uating
the safety and health prograns. He has been with the
Board two years. For three years prior to that he
served as assistant to the OSHA Adm nistrator in the

U S. Departnent of Labor. He is a graduated of C arnont
Col | ege and John Hopki ns University.

The | ead investigator for this incident, the
person who will lead off the presentation this evening,
on the left, is Steven Selk. He is the Investigation
Manager with the Chem cal Safety Board. He has al nost
30 years of experience in chem cal engineering and pl ant
operations, in design and nmanagenent, as well as in
accident reconstruction. He served as a field
i nvestigator in charge of numerous investigations,
including this one. He is a licensed professional
engi neer in several states, and is a nmenber of nunber of
prof essional societies in this country and Canada.

To begin the presentation, Madam Chair,
recogni ze Steve Sel k.

MR, SELK: Good eveni ng, Madam Chai r,
menbers of the Board, M. Warner and M. Jeffress. Good
eveni ng, | adies and gentl enen.

The last tinme we were here in Kinston, the
i nvestigative team presented our prelimnary findings on

the fire and explosion that occurred at West
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Phar maceuti cal Services. For the nost part, the
findings we presented earlier had to do with the
physi cal causes of the incident. Tonight we'll again
identify those causes, but we will go farther,
presenting nore findings that becane apparent over the
full course of our investigation. Specifically, we wll
address the underlying causes, and finally and nost
inportantly, prevention.

Fromthe outset, when we arrived here the
ni ght of the explosion, the team s purpose was
prevention. W sought to identify how simlar incidents
coul d be avoided here in North Carolina and el sewhere.

Here is how we plan to proceed this evening.
First of all, I will just introduce the team again and
acknow edge ot her agencies that responded to the
incident. Then I'll provide sonme background information
on the West Conpany itself. That will be followed by a
di scussi on of the manufacturing process that was in use
in the area where the explosion occurred, and the
materials that were in use. There wll be sone
expl anation of pertinent design features of the building
itself, and I will invite questions of the Board.

Going forward fromthere, | will reviewthe
i nci dent and nove on to our findings and analysis. The

material that exploded will be identified,and I'|
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explain how it cane to accunulate in the building.

This will be followed by a presentation of
several theories and what may have ignited it. W wll
tal k about inportant engineer issues pertaining to the
design of the building, particularly those related to
fire codes. Managenent systemw ||l be reviewed with an
expl anation of how they failed to function effectively.
And that will lead to what the team has concl uded are
the root and contributing causes of the incident.

That is quite a bit of ground to cover
therefore | have to ask for some endurance on everyone's
part. May | proceed, Madam Chair?

M5. MERRITT: Yes, please, thank you

MR SELK: In addition to nyself, the
i nvestigative team consi sted of Johnni e Banks, Jordan
Bar ab, Recommendati ons Manager; Angela Blair, Lisa Long,
Francisco Altam rano who is not with us here tonight,
and Steven Wallace is also not with us tonight.

W retained individuals fromthe private
sector. They were selected for their highly specialized
expertise. They were C. Janmes Dauhn of Safety
Consul ting Engineers. Jinms expertise is explosives and
explosions. He has a great deal of experience, in
particular wi th dust expl osions.

Wal ter Frank of ABS Consulting al so worked
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with us. Both Walt and Jimare nenbers of a National
Fire Protection Association commttee on dust explosion
hazards. Finally, Mark Whitely of the firm Anal ytica
and Conput ati onal Engi neering hel ped us with

measur enents of the buildings and mat hemati cal nodel i ng
of bl ast effects.

The team acknow edges the cooperation of
Lenoir County and Ki nston Energency Managenent Servi ces,
consisting of firefighters, police officers, paranedics
and energency nmanagers. The United States Bureau of
Al cohol, Tobacco, Firearns and Expl osives, also known as
ATF, the North Carolina State Bureau of Investigation,
The North Carolina Departnent of Labor, and the U S.

Envi ronnental Protection Agency. Wth regard the ATF,
our investigators worked with themin the early phase of
the investigation. None of us observed any danage
patterns that would be consistent with the use of

expl osives, and the ATF rul ed out potential crimnal
activity.

Alittle bit about West itself. Wst is a
medi um si ze conpany with 4,000 enpl oyees. Equity in the
conpany is publicly traded in the New York Stock
Exchange, and the firm conducts business
internationally. Annual sales have recently been on the

order of half a billion dollars. Wst does not nake
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pharmaceutical drugs. It manufactures and sells drug
del i very devi ces.

West Kinston Plant manufactured small rubber
parts, such as syringe plungers, septuns and seals for
drug vials. It had operated since 1975. There were
approxi mately 260 enpl oyees, and an additional staff of
contractors.

From a process perspective, the facility was
divided into two main sections; one for conpoundi ng and
one for nolding. The explosion occurred in the
compoundi ng section of the plant where rubber was
bl ended, rolled into strips and coated. This part of
t he building and the manufacturing equi pnent invol ved
wer e added when the plant was expanded in the |ate
1980s.

Here is a phot ograph show ng what the rubber
produced in the conmpounding area | ooked like. This is a
long strip of rubber that has been fol ded and stacked
for storage. The strip would |later be converted into
smal |l parts in the extrusion and nol ding section of the
pl ant .

VWl | the explosion occurred in the conmpoundi ng
section that led to a fire that envel oped a | arge
portion of the facility including the warehouse where

the raw materials were stored and rubber strips such as
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this. |In order to appreci ate why the expl osion
occurred, it's necessary to understand a bit about the
conmpoundi ng process. This is a very sinplified
conceptual diagramthat depicts the process that was
used to conpound the rubber and to formit into strips.
I ngredients were first loaded into a mxer. The
i ngredi ents included rubber, pignents, curing agents,
fillers and solvent. There were actually two m xtures,
both | ocated on the upper floor of the conpoundi ng
structure of the plant, and there were two production
lines. The ingredients would be blended in a m xer
until either a preset tinme lapsed or until a specified
tenperature was reached. Then the rubber woul d be
di scharged fromthe bottom of the m xer through a shoot
that led fromthe second floor to a bucket that was
| ocated on the ground floor of the plant. The bucket
hung just below a ceiling. That ceiling is going to
figure inportantly into why the acci dent happened. It
was conprised of acoustical tile hung ten teet above the
floor level. The bucket would transfer the rubber to a
rolling mll. The rollers of the mll cool ed the rubber
and flattened it into a strip.

Just animate that, if you would, Angela, and
watch the rubber as it is rolled in the mll and cool ed,

flatten into a strip, and then it goes into a machi ne
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called a batch-off machine, at |least that's what it's
known as in the industry. This machine here. As the
rubber strip noved through the batch-off nmachine, it
first passed through a dip tank. That is this yellow
tank in front of the machine. The tank was filled with
a wat er based suspension or slurry of coating agent.
From here on in tonight, | will refer to that coating as
the antitack agent.

There were two reasons for running the strip
through the dip tank. The first was to cool the rubber,
addi tional cooling, and the second was to coat it with
some of the antitack agent. That way, after the rubber
was fol ded and stacked, as you saw in the previous
picture, it wouldn't stick to itself. The powdered
antitack agent is going to figure predomnately in the
acci dent .

One ot her detail about the batch-off nmachine
you should be aware of is that it was equipped with air
fans. After the strip leaves the dip tank, it was run
in front of the fans, and the air fromthose fans would
further cool the rubber, and also dry it. The fans were
integral to the machine itself, and the air bl own by
t hem was di scharged into the room

Over the years, tw different antitack agents

were used in the batch-of f machi nes at the Ki nston
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plant. From 1987 until 1996, zinc stearate was used.
West purchased it as a water based paste fromthe
National MIIling and Chem cal Conpany. | wll call them
NMCCO from here on in. Wst would add the water based
paste of zinc stearate to the dip tank,and the batch-off
machi ne, where it would be further diluted with water.
West wasn't the only conpany that used NMCCO s antitack
agent, zinc stearate and water was used el sewhere in the
rubber industry as well.

Let me pause for the nonent and tal k about
anot her issue, and that's Material Safety Data Sheets.
Regul ations require all chem cal manufacturers,
suppliers and distributors to provide Material Safety
Data Sheets for their products. Comonly referred to as
MBDS' s these data sheets are supposed to describe the
basi ¢ hazards of the material. Custoners are to use
Material Safety Data Sheets to understand the basic
hazards and inportantly to convey that information to
wor kers.

Wen it is in a powdered formzinc stearate is
a conbustible dust. Disbursed in the air in sufficient
gquantity, it can explode. But zinc stearatein water is
not a conbustible dust. Material Safety Data Sheet that
NMCCO provided to West did not include any conbustible

dust warnings. The reason for that was it only
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addressed the properties of the water based suspension
itself, and not the use of the product, which was to
create a powder coating. It wasn't as well prepare an
MBDS as it could have been.

As the years went by, West decided to repl ace
the zinc stearate as the antitack agent used at Kinston.
West wanted to switch to powdered pol yet hyl ene and they
chose a product called ACumst. At this tinme Wst was
al ready purchasi ng ACum st powder and applying it as a
coating on small parts at their St. Petersburg, Florida
pl ant .

So West asked a conpany cal l ed Crystal
| ncorporated, PMC, to nmake a water based paste of
ACum st for themfor use in the batch-off machines in
Kinston. 1In 1996 West began to use that ACum st paste
supplied by Crystal.

You will recall that earlier | nentioned that
t he batch-of f machi ne was equi pped with air fans, and
the air fans were used to blow air across the rubber
strip. That was to dry the strip and cool it. Most of
the antitack agent would remain on the surface of the
rubber. However, a small portion of it was carried off
the surface and into the facility on air currents. The
dust would settle fromthe air on the surfaces in the

production area. But the Kinston plant enployed a
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sizabl e cleaning staff. { eaners worked around the

cl ock, vacuum ng, w ping up dust, so that visible
accunmul ati on was mninmal. Because West manuf actured
products for pharmaceutical use, they were quite
concerned about keeping the Kinston plant clean. and
keeping it clean was a high priority. Managenent
focused on the extent and effectiveness of housekeepi ng
wor ki ng areas, and the effort was a matter of facility
pride. But sone of the dusty air nade its way above the
ceiling that overhung the ground floor in the
conmpoundi ng part of the plant.

Again, that ceiling was a suspended design,
conprised of acoustical tiles. 1t would have | ooked
sonmething like this, this photograph. This isn't an
actual picture of the ceiling at West. W couldn't get
one of those because the plant was so badly danmaged,
there was little left in the conpounding area, but it
woul d have | ooked like this. West installed this ceiling
primarily for aesthetic reasons, in other words, for a
appearance. But it also reduced noise levels in the
pl ant .

Somet hing el se that bears on why the acci dent
occurred has to do with the heating, ventilation and air
conditioning system The HVAC systemtook air fromthe

room and woul d heat or cool it, depending on the season,
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and then return it to the room But it also created a
slight negative pressure or vacuum above that suspended
ceiling. And I'll explain why that was the case.

For the nost part, air was drawn through
grates installed in the ceiling, taking up through ducts
directly to the air handlers in the roof of the
bui |l di ng. However, a portion of air was taken through
some ot her ducts that ended above the ceiling and up to
the air handles. That is what created the slight
negative pressure or vacuumin the space above the
ceiling

Air would | eak around the edges of the tiles
and grates, the light fixtures and make its way up into
that space. Once this dusty air was up there, the
environnment was ideal for settling. That is what
happened. Dust settled fromthe air in the space above
the ceiling and it accunulated on top of the tiles, and
on top of other surfaces up there. Wtness accounts
vary, but personnel who had been above the ceiling to
conduct mai ntenance activities prior to the expl osion
reported an accunul ation they estinmated to be a quarter
to a half an inch of powder.

Madam Chair, and nenbers of the Board, that is
t he background information. Before | discuss the

incident itself, do you or the other Board nenbers have
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any questions?

M5. MERRITT: Are there any questions
fromthe nmenbers of the board. M. Bresland?

MR, BRESLAND: | have one question about
the change in the antitack coating, the change that was
made in, | believe in 1990s where they changed from zinc
stearate to ACum st powder pol yet hyl ene, can you expand
somewhat on that change? Was the conpany using the
ACum st, which is the polyethylene, in the tinme before
t hey made the change of the then contract with Cystal ?
And al so, were they aware of any potential hazards of
ACum st at that tine?

MR, SELK: The conpany had used
ACum st on a smaller scale for different purposes than
coating rubber in the batch-off machine. And | wll
di scuss later further details. | can't tell you whether
or not they were aware of the hazard. It woul d appear
unlikely they were aware of the hazard. They did have
in their possession information fromthe manufacturer of
ACum st that provided warnings that it was a dust
expl osive -- a dust hazard, a dust explosion hazard.

MR, BRESLAND: Was that material safety
data sheet that they had?

MR, SELK: Yes, they had a nmateria

data safety sheet for ACum st, because they had used the
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material for other purposes.

MR, BRESLAND: What did that materi al
data safety sheet say about the hazards of ACum st?

MR SELK: Vell, it warned that it
was a conbustible dust, and it referred users to the
National Fire Protection Code. There were warnings
pertaining to static electricity and the use of materi al
W th solvents, warnings to -- of good housekeepi ng

practices, that sort of thing.

MR, BRESLAND: kay, t hank you.
M5. MERRITT: M. Visscher.
MR VI SSCHER: Thank you. Thank you,

Steve. Did your investigator find a nunber of sources of
dust or was the polyethylene the principal type of dust
inthe facility.

MR, SELK: West used many naterial s
that could be categorized as dust. The vast majority of
those nmaterials were not conbustible dusts. They were
used in the area of the plant called the kitchen. They
were conveyed to the mxers for use in the blending with
rubber. But on the Iower level of the plant, this was
the only dusty material used in the conpoundi ng part of
t he pl ant.

M5. MERRITT: M. Sel k, could you go back

to slide nunber 11? |Is that possible. | got alittle
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bit lost here. |If you could explain -- you used the
term West as a corporate entity | guess, but in one of
your statenments your nentioned, at a St. Petersburg
facility. Could you tell ne which West you are talking
about in each of these sentences?

MR SELK: Sure, for the first
bullet, West in Kinston, although really, the work was
also -- the work was done at corporate, Wst Corporation
chose to replace zinc stearate with ACum st at the
corporate level, for use as the coating for large strips
of rubber in Kinston. Wst was already using ACum st or
had used it in the past to coat small parts at its St
Petersburg, Florida facility. That is the second
bullet. Corporate office contracted eventually wth
Crystal, Inc. PMC who was | ocated nearby to Mneville,
is where West's corporate office is. Cystal is |ocated
t he Lansdal e, Pennsyl vania. Wst contracted with them
on a corporate |level to nmake the paste. Then of course,
finally in 1996 use began here in Kinston.

M5. MERRITT: Could you tell ne alittle
bit about Crystal. Maybe you do this later on, but who
el se did they have as custoners? | nean, was this a
| arge organi zation?

MR, SELK: Crystal is a snall

conpany, and to the best of our know edge, this was the

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

WASHINGTON, D.C. 20005-3701 www.nealr

23

gross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

(202) 234-4433

only custoner for this material. Wst was the only
custonmer for the ACum st based paste that Crystal nade.

M5. MERRITT: So they woul d have been
famliar with how this product was going to be used?

MR SELK: Crystal was famliar with
the use of the project, yes.

M5. MERRITT: kay, Thank you. Are there
any ot her questions?

(No response.)

M5. MERRITT: Proceed pl ease. Thank you.

MR, SELK: Let me tell you, nenbers
of Board now, about the incident itself. At 1:28 in the
afternoon, a Kinston police officer on patrol about a
mle fromWst's plant saw snoke. At first he thought
it mght be comng fromthe airport. He called in to
his dispatch to inquire if sonme kind of special activity
was ongoing at the airport. And then he saw what he
described as an explosion cloud. He estinmated it rose
to a height of 400 feet. The blast fromthe expl osion
broke wi ndows at a school |ocated three-quarters of a
mle fromthe plant, injuring one student. Qutside the
plant itself, witnesses saw the siding blow off the
second story of the building where the conpoundi ng
section was located. They saw a rising fire ball.

| nsi de the plant workers heard a sound sone described as
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rolling thunder. a few observed a bright flash. Sone
were knocked off their feet by the pressure wave.
concrete masonry walls, particularly those that flanked
the |l ower | evel of the conpoundi ng section bl ew down or
col l apsed. Those that could, nade their way fromthe
dar kened building, while others | ocated flashlights and
began searching for the injured to help them get out.
Arny reservists froma quartermaster battalion who were
stationed next door in the sane business park, told ne
t hat they responded and entered the damaged buil di ng
within three mnutes, hel ping several individuals to
escape. Fire, police, and energency response personnel
began arriving as well, assisting others with egress,
stabilizing the injured and transporting themto
hospitals.

Fires were still in the early stage of
devel opnent at this point. Sone individuals clung to
t he exposed frane of the building until they could be
rescued by firefighters using | adders. Helicopters were
used to transfer to nost seriously injured. The
expl osi on broke water |ines that supplied the fire
sprinkler system disabling it. Consequently, as tine
went by, a large fire devel oped, particularly, in the
raw mat eri al warehouse, and this slide here shows the

extent of damage that occurred there. The fire was so
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i ntense the steel has becone ductile and has sagged
under its own weight. So you have really conplete
structural collapse. Four plastic tanks used to store
conmbustible mneral oil, an ingredient Wst used to
soften rubber, failed and spilled their contents. These
added nuch nore fuel to the fire, which once fully

devel oped, burned for two days. A large portion of the
facility was destroyed.

When it was all over six individuals would
die. Thirty-eight other were injured, sone seriously.
In addition to these, the nbst tragi c human costs, the
West facility was rendered unusabl e and enpl oynent was
interrupted. The community of Kinston would then suffer
adverse econom c i npact.

Turning to the team s anal ysis of the
i nci dent, we have concl uded that the explosion was in
fact a dust explosion. The fuel was the finely powder
antitack agent used in the batch-off machine to coat the
strips of rubber. W considered the possibility that
natural gas could have been involved. Gas was used to
fire boilers in the plant, but the natural gas lines in
the facility did not run anywhere near the conpoundi ng
area. |In fact the gas lines passed a part of the plant
t hat was anong the | east damaged. That rul ed natura

gas out. Propane bottles were used on fork lift trucks
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t hroughout the plant, but those were small containers.
No one reported a problemw th any of the fork lift
trucks, and even had there been one, the team knows t hat
a snmall tank of propane coul d not produce an expl osion
like this. Propane was ruled out as well.

Smal | portions of solvent and water were used
for wwping surfaces in the plant, but it was di spensed
fromsmall containers. Like the propane, that coul dn't
cause an explosion like this. there was sinply nothing
el se present on the |ower |evel of the conpoundi ng
section of the plant capable of producing a |arge
expl osi on except for the dust above the ceiling. M
col | eagues and | have no doubt what the fuel was. It
was t he powdered antitack agent. During the field
i nvestigation we took sanples of the ACumst slurry
directly fromthe dip tank of the batch-off machine. W
dried the material to a powder and brought sone of it
Wth us to Kinston at the tinme we presented our
prelimnary findings. W ignited it in a test chanber
here on the stage, denonstrating it's explosive
potential. W won't do that again tonight. However Jim
Dauhn, our expl osive expert has devised a sinple
denmonstration of just how explosive this dust can be.

We have a video of Jimls experinment that we will show

you in a nonent. But before we do so, let ne tell you a
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little bit about ACum st. The powder used at West had a
normal particle size of only 10 to 13 mcrons. That's a
consistently simlar to talcum powder, and that's a
primary reason that it was as explosive as it was.
Anot her property of the material that is of interest is
that it has a mnimumof ignition energy of
approximately 15 mllijewels. To, put that in
perspective, 15 mllijewel spark is about as energetic
as the spark one m ght receive when wal ki ng across a
carpet on a winter day and touching a door knob. That
is not much energy. Finally, our testing of the ACum st
powder determned it to have what we call a K St val ue
or deflagration index of 140 bar neter per second. Wat
this nunber is, it's a nunber that's derived from
testing the standard test chanber. And it is the
maxi mum rate of pressure rise that occurs in the test
chanber corrected for volune of the test chanber. It is
a somewhat arbitrary neasure,but it is a neasure of the
severity of explosion that a particul ar dust can
produce. A value of 140 that we got for this particular
material, puts in the same general range as grain dust
or flour.

Let's take a |l ook at the video of the
experiment Ji m Dauhn conducted for us. Jimhas spread

just a few grans of ACum st powder on a table, and a
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wooden match has been taped to one end of the table. Jim
is going to sit down at the other end and is going to

bl ow t he dust towards the flane on the match with a puff
of air. Keep in mnd that this is experinent is being
conducted by an em nent expl osive expert. It is not the
type of experinment that soneone should conduct if they
are not an expert. Let's watch what happens.

Jims assistant's going to walk in here now,
he is going to ignite the match. Here is the match
being ignited right there. Jimis going to sit down at
the end of the table and bl ow the dust toward the fl ane.

Madam Chair and nenbers of the board, the
flash you just observed resulted fromjust a few grans
of powder. One can inagine the explosion that could
result froma ton of this powder. Earlier it was
menti oned that w tnesses estimated that there was
anywhere froma quarter to a half an inch of powder
above the ceiling. No one knows exactly how nmuch was up
there. |If for exanple the average thickness was
three-eights of an inch, and it was entirely ACum st,
there could have been roughly a ton of dust above the
ceiling in the conpoundi ng section of West Plant. To use
a colloquial phrase, it was a sleeping giant, grow ng
| arger, about to be awakened.

Many fol ks are famliar with the fire
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triangle. It is sonething they are exposed to in
school. The sides of the fire triangle represent the
three el enents necessary to have fire or expl osion

Fuel is necessary, an ignition source, and an oxi di zer
which is often air. Dust explosions are nore conpl ex
than that. They involve two further elenents. These
are sonetines described by a pentagon. The first
element is fuel, the fuel itself. And our National Fire
Codes define a conbustible dust as any materials 420
mcrons or less in dianeter that represents a fire

expl osi on hazard. Well 420 mcrons is about four tines
the thickness of a human hair. That's the |argest size
particle that's going to be explosive. Anything |arger
than that isn't classified as an expl osive dust.

O course an ignition source is required. |
mentioned earlier that in the case of ACum st,not nuch
energy is required to ignite it. The next elenent is an
oxi di zer which will alnost always be air. It was in
this case. the two further elenents are di spersion and
confinenment. The classic theory of dust expl osures
requires that the dust be dispersed into a cloud before
it isignitable. It needs to be quite a dense cl oud.
The final requirenent is confinenment. Wthout
confinenment, there could be a flash which you saw a

monment ago in the video, but when there is confinenent,
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enough confinenent, the pressure is going to rise and
sonmething is going to blow. |If you have enough dust in
a building, that is confinenment and the building wll
expl ode which is precisely what happened at West.

The National Fire Codes warn that it takes
only one-thirty-second of an inch of settled dust on a
floor of a roomto lead to a dust explosion. Moreover,
t he code explains that the accunul ati on doesn't even
have to cover the entire floor area, just a portion of
it. In Wst Kinston plant, the anmount of accumnul ated
dust on top of the ceiling tiles was far greater than
the | evel warned about in the National Fire Codes.
one-thirty-second of an inch is |l ess than the thickness
of a dine. GCkay. Again, witness estimtes were that
there was a quarter to a half an inch of powder up
there. Far greater than the anmount warned about in the
National Fire Codes, in fact, 16 tinmes as nmuch, eight to
16 tinmes as nuch.

There is other evidence that |eads to the
conclusion that this was a dust expl osion involving
powder that had settled on the top of the tiles, and
that's the anal ysis of the physical danage patterns to
the building itself. The investigative team determ ned
that the location in the plant where the blast forces

were greatest, and that was near rolling mll nunber

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

WASHINGTON, D.C. 20005-3701 www.nealr

31

gross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

(202) 234-4433

one. W know this because bl ast danage was at its
maxi mumin that area, and it radiated outward in a 360
degree pattern. The batch-off machine itself was
di splaced out in this direction here. That is the
bat ch-of f machine, and it's pushed out this way. There
was a tour hallway that ran al ong here beside the
kitchen. And that hallway, masonry bl ocks that the
hal | way was constructed fromwere blown into the
kitchen. So we have now 180 degree bl ast danmage goi ng
toward the kitchen and going toward the batch-off
machi ne.

Further nore, there was an el evator shaft
| ocated here in the stairwell, and the masonry for that
was all blown toward the raw material warehouse. Ckay,
So you get the -- what |I'mdescribing as 360 degree
bl ast damage fromthis area. Looking at a rendering of
the facility, the blast location is on the | ower |evel
It didn't occur in the upper |evel

We can be certain, certain it was on the | ower
| evel because the concrete second fl oor was heaved
upward. Thi s photograph here shows a small section of
that concrete floor for the second level. See howit is
pushed upward. That type of uplift is a direct result
of blast forces frombelow. Mreover, other evidence

pl aces the explosion not just on the |lower |evel, but
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above the ceiling on that level. W observed florescent
light fixture which were flatten by forces applied from
above. And the burn patterns on ceiling tiles we
recovered in the woods, was al nost exclusively to the
top face. These both indicate that the expl osion
occurred above the tiles.

So we know t he expl osion occurred on the | ower
| evel , and we know it was above the ceiling. and we
know it reached its greatest magni tude near m |l | nunber
one. Al of this serves to confirmit was the dust
settled on top of the ceiling tiles that fueled the
blast. But while we know where the bl ast developed its
greatest magnitude, we can't be certain where the dust
was first ignited. The reason for this has partly to do
wi th the conplex dynam cs of dust explosions. Dust
expl osi ons are not always a single event, although they
can be. frequently they are sequential events closely
secondary in tine. The sequential events are known as
secondary dust expl osions. They occur when sone
initial event, which mght itself be a small dust
expl osion di sperses dust that is resting on a surface
into the air. That resulting dispersionis then ignited
by the advancing flame front fromthe initial event. It
is also possible for this to occur -- for the phenonenon

to occur continuously as one continuous event. But
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what ever, the inportant point is that its turbul ence,
it's kicking up nore dust, that's being ignited by an
advancing flanme front.

It goes sonething like this. Here is a
surface and dust get settled on the surface, and then
somet hing kicks it up, which could be a snmall expl osion.
Cets it into the air, and then there is a secondary
expl osion, which is typically much larger. And it can
profugate onward after that. Because of this, it be can
be difficult to precisely reconstruct dust expl osions.
That's the case in this instance. W can't be certain
what initially dispersed the dust, but yet the teamis
prepared to put forward sone possibilities. The
following are potential initiating events that we have
consi der ed.

The first of these is that a batch of rubber
may have becone overheated. One witness stated that he
observed a batch of rubber that had been produced to
m |l nunber one just prior to the expl osion, appeared
unusual Iy hot. |If overheated, rubber can deconpose and
rel ease fl anmabl e gases that are ignitable. 1In fact,
bat ches of rubber had ignited in the drop bucket at the
West plant on several occasions over the years. The
drop bucket was nounted cl ose to the suspended ceiling.

The workers report that sizable static discharges could
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occur fromtine to tinme in the mll area. |f sonething
had caused the tenperature control to fail in one of
these m xers, the rubber may have becone overheated. It

coul d deconpose and the vapors rel eased could be ignited
by static discharge. Now only one w tness described the
bat ch of rubber produced before the explosion as
appearing unusually hot. And we couldn't exam ne that
bat ch because it was consuned in the fire. Oher

wor kers who were in the sane area did not survive the

i nci dent. So we have no other w tness information one
way or the other as to whether vapors fromthe rubber
actually did ignite.

West's own investigation postulates that a
worn coupling in a cooling air duct that ran above the
ceiling allowed dust to enter and accunul ate in that
duct. This particular duct provided cooling air to an
electric notor. West's team concludes that the dust in
t he duct suddenly becane unsettled and entered the notor
and that it ignited. That in turn led to a small
explosion in the duct that spawned the | arger expl osion.

Anot her possibility is a failure of an
electric ballast froma lighting fixture. Florescent
lights were install in the suspended ceiling. Each
[ight fixture was equi pped with a starting ball ast.

References in the scientific literature descri be how
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over heated ballasts can explode. The lighting fixture
in the West plant conpoundi ng area woul d have been
covered with a layer, a very thick |ayer of dust, and
that woul d have i npeded heat flow fromthe fixtures. It
is possible that failure of one of these ballasts in
contact with the accunul ated dust was the source of
ignition. This remains only a possibility. But | would
poi nt out that the National Electric Code already
stipulates that conbustible materials shall not be
allowed to contact the starting ballasts, because they
are known to be potential ignition sources.

Finally it's possible that another type of
electric fault could have ignited the dust above the
ceiling. Further leading to dispersion, which in turn
led to the propagating expl osion or the big expl osion.
Wile we did not identify any el ectrical conponents
above the ceiling that woul d produce arcs during nornal
operation, there were electrical lines, fixtures and
junction boxes up there. The National Electric Code
warns that fittings and boxes in areas where there is
conmbusti bl e dust should be dust tight. The fittings,
junction boxes, and fixtures at Wst plant were genera
purpose, not dust tight. It is possible that a short in
one of these conponents ignited sone dust and the event

grew fromthere.
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Madam Chair, that is all for the incident
itself. Do you have any, or the board nenbers, any
ot her questions?

M5. MERRITT: Are there any questions
fromthe board. M. Visscher? No. M. Bresland? No.
Thank you, very nuch.

MR SELK: Let me now turn to the
underlying causes of the event. sinply put, West
Kinston facility was not engineered with conbustible
dust in mnd. The National Fire Codes describe
construction and process details that should be foll owed
when designing facilities where conbustible dusts are
produced or used, and these were not followed. In
particular, National Fire Code Standard 654, titled
prevention of fire and dust explosions fromthe
manuf act uring, processing, and handling of conbustible
particul ate solids represents the accumul ated technica
knowl edge base for protection of the built
infrastructure from dust explosions. The standard
states: Systens that handl e conbustible particul ate
solids shall be designed by and installed under the
supervi sion of qualified engi neers who are know edgeabl e
of the systens and their associ ated hazards.

Wiile the standard is of primary use to

engi neers and architects. It contains operational
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gui dance. Versions of the standard and its predecessors
have existed for decades. Exanples of provisions in the
standard include: spaces inaccessible to housekeeping
shall be sealed to prevent dust accumnul ation
penetrations of floors, walls, ceiling and partitions,
shal | be dust tight.

Areas where hazardous quantities of dust
accunul ates shall be electrically classified per the
National Electric Code. And enployees shall be given
training and given refresher training.

Madam Chair, nenbers of the Board, it cannot
be said that these provisions were provided for at West
Kinston plant. And a further look into the conpany's
systens and ot her circunstances | eads to sone insights
as to why not.

Let nme now address product warnings. Again,
as | nmentioned earlier, manufacturers of chemcals are
required to furnish their custoners with Material Safety
Data Sheets. these data sheets are a source of basic
information on the hazards of the product. They are
supposed to include fire and expl osi on hazards,
firefighting measures, toxicity information, and other
precautionary matters. The 1998 material safety data
sheet issued by the manufacturer of ACum st and provided

to West included warning on conbusti bl e dust hazards.
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In 1990 the manufacturer rel eased the new version of the
data sheet. This revision advised users to refer to
National Fire Protection Association Standard 654. Wst
had this data sheet, but they never consulted NFPA 654.

In 2000 the manufacturer again rel eased
anot her this version of the data sheet, this tine type
setting inprovenents gave increased enphasis to the
conmbusti bl e dust war ni ng.

| wll explain sone reasons why West m ssed
these. Wst had a nanagenent systemidentified -- a
managenent systemthat was directed at identifying the
hazardous properties of new materials. New materials
that they were considering using in their business. And
that's a good thing for themto have had. They call ed
it the new material review. It focused primarily on
food and drug adm ni stration issues, but also waste
di sposal and toxicity. It doesn't seemto have been as
conprehensive as it could have been and here's what
happened.

West first planned to use ACum st in a snall
scale application in St. Petersburg, Florida to coat
smal | parts. The new material review commttee studied
docunents pertaining to ACum st, but they didn't pick up
on the conbusti bl e dust warni ng, even though they were

there in the data sheet. It turned out to be
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i nconsequential, because the use was on a very snal
scale. But later on Wst decided to use ACum st on a
| arger scale, to coat the big rubber strips that were
bei ng produced froma batch offs at the Kinston plant.

Corporate reviewers at the conpany's head
of fice again considered the material. This tinme they
didn't re-review the data sheet for ACum st itself, even
t hough they had it. Docunents indicate that the
reviewers only considered the material safety data sheet
for the water based paste that was supplied to them by
Crystal. And Crystal's MBDS didn't include any
conmbusti bl e dust warni ngs, okay. That is a contributing
factor why West m ssed this.

So while West was in possession of the
Material Safety Data Sheets for ACum st that advised
users to refer to National Fire Protection Code, they
didn't use those MBDS's and it didn't get done. This
isn'"t the first tine that a business has failed to
recogni ze a hazard, particularly a chem cal hazard.
That is one one reason the governnent sets standards and
regul ations pertaining to the use of certain classes of
chemcals and nmaterials. |It's part of the system of
safety that protects workers and the public.

In the face of a nounting nunber of fatal dust

explosions in grain elevators, OSHA pronul gated a
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standard for grain handling facilities in 1987. And the
M ne Safety and Health Adm nistration has standards for
coal dust in mnes. There is currently no specific
federal standard addressi ng conbusti bl e dust hazards in
i ndustry. One federal standard that does apply to sone
extent to the incident at West Kinston plant, is the
OSHA HazCom St andard, Hazard Communi cation requires

enpl oyers to convey the hazards of materials used in the
wor kpl ace to the work force. The MSDS for ACum st did

i ncl ude conbusti bl e dust warnings. West had it in their
possession, both in the corporate office and at Kinston,
but the information was not communicated to the work
force.

One lesson then, in this incident, one |esson,
is that MBDS's are inportant. Care should go into their
preparation, and all conpanies should take them
seriously and if necessary, | ook beyond the MSDS to
appropriate reference information.

Now a nost inportant regul atory systemthat
does specifically address hazards of dust explosions are
fire codes. Fire codes are usually adopted at the state
or local level. And generally they have the force of
law. There are two fire codes in use in this country.
The National Fire Codes and the International Fire Code.

Now, the National Fire Codes contain extensive treatnment
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of dust hazards. They set out in clear directive
| anguage preventative neasures industry should take to
prevent dust expl osions.

On the other hand, the International Fire Code
or the International Code Council, the publishers of the
I nternational Fire Code chose for the nost part not to
wite their own neasures for preventing dust expl osions.
I nstead, they recognize the validity of the infornmation
that was already in the National Fire Codes. So what
the International Fire Code does with respect to dust,
is it refers to the National Fire Codes. In fact, the
I nternational Fire Code only has one page on dust
hazards, one page. Wereas the National Fire Codes have
about 55 pages.

Anot her issue related to the Internationa
Fire Code is instead of stipulating clearly the neasures
i ndustry should take, the International Code |eaves it
to the judgnent of the local fire official what el enents
of the National Fire Codes industry will have to take as
precautionary measures. So it's up to the |ocal code
official, that could be firefighters, the fire marshal
or the fire inspector to decide what industry is going
to have to do.

One thing that concerns us, Madam Chair and

menbers of the Board is we are not sure local officials
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are well positioned to that. North Carolina had not yet
adopted a fire code when West's Kinston facility was
built. But it does have one today. 1In 2002 North
Carol i na adopted the International Fire Code. But do
counties and small cities really have resources to

advi se industry on what protective neasures industry
needs to take? And the way the International Fire Code
is witten, in effect, that is the case. The
preventative provisions that are in the National Fire
Codes, appear to be an option for industry, not a

requi rement, where as in many other states, the Nationa
Fire Codes have been adopted and provisions there are
there in, nust be taken by industry.

The team believes that in order to prevent
further incidents, all industries should want to, and be
required to use the neasures that are in the Nationa
Fi re Codes.

| shall now read the root and contributing
causes of the accident.

The first root cause is that West
Phar maceutical Services did not performan adequate
engi neeri ng assessnent of use of powder zinc stearate
and pol yethyl ene antitack agents in the rubber batch-off
pr ocess.

The second root cause: The conpany's
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engi neeri ng managenent systens did not ensure that
rel evant industrial safety standards were consulted.

The third root cause: The conpany's
managenent systens for review ng Material Safety Data
Sheets did not identify conbustible dust hazards.

And finally, the hazard communi cati on program
at the Kinston facility did not identify conbustible
dust hazards or nmake the work force aware of such.

We al so conclude that there was one
contributing cause. That is that the material safety
data sheet for the pol yethyl ene paste devel oped by
Crystal Incorporated, PMC, did not warn that the product
was a conbusti bl e dust when dry.

Madam Chair, nenbers of the Board, the
justification for the recommendati ons we are about to
make tonight are the facts of the case in front of us.
But it should be noted that there is a history of other
dust explosions in this country. The following is a
list of major dust explosions that have occurred in the
United States in the last five years.

In 1999 plastic resin dust exploded at the
Jaun Foundry in Springfield, Massachusetts. Three were
killed and 12 others injured. The very sane year, a
massi ve dust -- coal dust expl osion, massive, occurred

in a power plant at the Ford Mdtor Conpany in River
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Rouge Pl ant in Dearborn, Mchigan. Six were killed, 14
others injured. In 2002, a tire rubber dust explosion
occurred in Rouse Polynerics, Vicksburg, M ssissippi,
five were killed and seven injured.

| nmentioned before, Madam Chair,just after the
explosion in Kinston, plastic resin dust exploded at CTA
Acoustics in Corbin, Kentucky. Seven were killed, 42
injured. CSB s investigating.And then finally, again
| ast year, there was an al um num dust explosion in Hayes
Lemrer z, an autonobil e wheel manufacturing plant in
Huntington, Indiana. One fellow was killed and two
ot hers i njured.

Madam Chair, nenbers of the Board, the
know edge of how to prevent dust expl osions has existed
for decades. For the nost part, it involves keeping the
dust from speedi ng around, keeping it from accunul ati ng
and using inappropriate electrical equipnment. Yet the
investigative teamis concerned that the danger posed by
accumul ated dust is not as well known as it should be.
Action is needed if we are to be faithful to those that
lost their lives in this incident and in previous
incidents. Therefore, the team brings specific
recomendat i ons which we hope will prevent a simlar
i nci dent from happening here in North Carolina again.

M. Jordan Barab, the recommendati ons nmanager
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for the teamw || now present our reconmendations for
preventing future incidents.

MR. BARAB: Thank you. Madam
Chai rman, nenbers of the Board, M. Jeffress and M.
Warner, | will present the staff reconmmendati ons:

Saf ety recommendations are the primary t ool
used by the Chem cal Safety Board to notivate
i npl enentation of safety inprovenents, and to prevent
simlar future incidents that could endanger |ives,
communi ties and the environnent.

CSB' S recommendations may be directed to
busi nesses, trade associations, governnment entities,
saf ety organi zati ons or | abor unions.

The CSB' s i ndependent accident investigation
process identifies trends or issues that may other w se
be overl ooked. The CSB s recommendati ons seek not only
to address specific issues that caused the incident to
occur, but also to identify needed changes in the
managenent systens that coul d have prevented not only
this specific incident, but other incidents as well.

| n devel opi ng these recommendati ons, we
researched the issues, consulted wth experts famliar
W th conbusti bl e dust hazards, and industry best
practices. W held a public neeting here in Kinston

where we presented prelimnary findings and |istened to
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the comments from nenbers of the public and enpl oyees
who were affected by this incident. |In addition to
participating in the devel opnent of the Board
recommendati ons, the CSB recomendations staff wll
communi cate these recommendations to the recipients and
work with the recipients as well as other interested
parties to help insure the successful adoption of Board
recommendati ons. Board recommendations were issued and
closed only by a vote of the Board

| wll now read and explain and the
recommendati ons. The first recommendati on goes to \West
Phar maceuti cal Services, Incorporated, which ows the
West Kinston facility. As | stated earlier the CSB' s
recommendati ons seek not only to address specific issues
that caused this incident, but also to identify needed
changes in the managenent systens that woul d have
prevented this incident as well as other incidents.

Before new materials are introduced into a
manuf acturing process in the work place, it's good
practice to review themfor hazards and potential safety
issues. Reviews of this type typically consider the
information contained in the Material Safety Data
Sheets, and nore conprehensive scientific and technical
i nformation.

The CSB found that West had done a prelimnary
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new material safety review for ACum st when the powder
was first introduced for use in 1990 in a different
process, and that West had in its possession Materi al
Safety Data Sheets that identified the conbustible
hazards of ACum st dust. West's review of the materi al
did not identify the conbustible dust hazards associ at ed
with the process, either when it was first reviewed in
1990 or when its use was introduced into the batch-off
as an antitack agent in 1996.

We are therefore nmaking the foll ow ng
recomendati ons to West Pharnaceutical Services,
| ncorporated: Revise policies and procedures for new
material safety review. In particular, use the nost
recent versions of Material Safety Data Sheets and ot her
techni cal hazard information

Fully identify the hazardous characteristics
of new materials including the relevant, physical and
chem cal properties to ensure that these characteristics
are incorporated into safety practices as appropriate.

I ncl ude an engi neering elenent that identifies
and addresses the potential safety inplications of new
mat erials on the manufacturing processes.

The next recommendation to Wst address the
safety reviews of engineering projects. The CSB

investigation of this incident found that Wst managers

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

WASHINGTON, D.C. 20005-3701 www.nealr

48

gross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

(202) 234-4433

had relied on engineering design firns they hire to
ensure that work net all applicable codes and standards,
al t hough only West is in a position to fully understand
the materials, their use, and their potential hazards.
Qur investigation found no evidence that Wst engi neers
had the expertise to determ ne whet her applicabl e codes
were net or that they were involved in reviewing with
their contractors potential hazards posed by the
repl acenent of powdered pol yethyl ene for zinc stearate.
The goal of the follow ng recormmendation is to
ensure the use of conprehensive engineering reviews that
i nclude formal project safety reviews when introduci ng
new processes. W are therefore nmaking the foll ow ng
recommendati ons for West Pharmaceutical Services
| ncorporated: Devel op and i npl enent policies and
procedures for safety reviews and engi neering projects.
In particular, address the hazards of individual
materials and equi pnent and their affect on the entire
processes and facilities. Consider hazards during the
conceptual design phase as well as during the
engi neering and construction phases. Cover all phases
of the project, including engineering and construction
performed by outside firnms. Ildentify and consider
appl i cabl e codes and standards in the design.

As the investigation indicated, the National
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Fire Protection Code 654 effectively addressed the
hazards of conbustible dust at the tinme the conpoundi ng
process was designed. The CSB s investigation found no
evi dence that this code had been consulted or followed
by West. In order to ensure that West consults and
foll ows appropriate gui dance contained in NFPA 654 in
the future, we are nmaking the follow ng recomendati ons
to West Pharnmaceutical Services. | shall read the
recomendat i on.

ldentify West manufacturing facilities that
use conbusti bl e dusts, ensure that they incorporate
applicabl e safety precautions described in NFPA 654
standard for the prevent of fire and dust expl osions
fromthe manufacturing, processing, and handling of
conmbusti bl e particulate solids. |In particular, ensure
t hat penetrations of partitions, floors, walls, and
ceilings are seal ed dust tight. Ensure that spaces
i naccessi bl e to housekeeping are sealed in order to
prevent accunul ati on.

The fourth recomendation to West
Phar maceuti cal Services addresses their hazard
comruni cation program The purpose of a hazard
comruni cation programis to effectively conmmunicate
t hrough trai ning, |abeling, and access to Materia

Safety Data Sheets, information on hazards that workers
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need to know in order to performthe job safely. The
CSB found through our research and interviews with
wor kers, that although the Kinston plant was in
possession of the 1990 MSDS for ACum st that descri bed
t he conbusti bl e dust hazard of pol yet hyl ene dust,
wor kers reveal ed that their training had not nmade them
aware of conbustible dust hazards. Had workers been
more fully trained, they woul d have been nore likely to
rai se concerns about the accunmul ation of potentially
conmbusti bl e dust above the drop ceiling.

W are therefore recomendi ng that West
Phar maceutical Services inprove hazard conmuni cati ons
prograns so that the hazards of conbustible dust are
clearly identified and communicated to the work force.
In particular, ensure that the nost current Materia
Safety Data Sheets are in use, and that enpl oyees
receive training on the revised and undated information.

Finally, it is inportant that the entire work
force at West Pharnmaceutical Services be famliar with
the root causes of this incident and the recommendati ons
that we are nmaking. W are therefore recomendi ng that
West Pharnmaceutical Services |Incorporated, conmunicate
the findings and recomendati ons of this report to the
West Pharmaceuti cal Services work force.

Qur next reconmendation goes to the North
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Carolina Departnent of Labor, Cccupational Safety and
Health Division. our investigation found indications
that the awareness of conbustible dust hazards is
generally not high in industry. The North Carolina
Departnment of Labor has devel oped an educati onal

panphl et on the hazards of conbustible dust. W believe
that an outreach program based on the information in

t hat panphl et and on the findings of this report, would
rai se the consciousness of conbustible dust hazards in
the state of North Carolina.

We are nmaking the foll ow ng recomendation to
the North Carolina Departnment of Labor, Cccupational
Safety and Health Division: Identify the manufacturing
industries at risk of conbustible dust explosions and
devel op and conduct an outreach program on conbusti bl e
dust hazards.

The next recommendation goes to the North
Carol i na Building Code Council. As the report
i ndi cated, Chapter 13 of the International Fire Code,
whi ch was adopted by the state of North Carolina in
2002, leaves to the discretion of |ocal code officials
to determ ne whether or not to enforce NFPA 654. W are
t herefor recommending to the North Carolina Buil ding
Code Council that it amend Chapter 13, section 1304, of

the International Fire Code as adopted by the North
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Carolina Fire Code, to nake conpliance wi th NFPA 654
mandat ory.

A further issue identified by the Board's
investigation into this incident is limted |evel of
awar eness of conbusti bl e dust hazards anong North
Carolina Fire Inspectors. W are therefore reconendi ng
that the North Carolina Code Oficials Qualification
Board which determnes the training curriculumfor North
Carolina Fire Inspection Code Oficials, incorporate
training in the provisions of NFPA 654 into the training
program for state and |l ocal building and fire code
of ficials.

Qur final recommendation goes to Cystal
| ncorporated PMC. As the report indicated, Crystal was
contracted by West to formulate the slurry containing
t he pol yet hyl ene powder. The MSDS prepared by Crysta
did not, however, identify the conbustible dust hazard,
presented by the conponents of the slurry after they
dri ed. We are therefore making the foll ow ng
recomendation to Crystal: Mdify the Material Safety
Dat a Sheet for manufactured pol yethyl ene antitack agents
to i nclude hazards posed by the end use of the product.

Madam Chai rman, Board nenbers, this concl udes
my presentation. 1'Il be glad to take any questi ons.

M5. MERRITT: Thank you. Thank you, M.
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Sel k also. | now open to the Board, are there any
questions fromthe Board? Board Menber Visscher

MR, VI SSCHER: Thank you, Madam Chai r nan.
Just a question, | guess to M. Selk. You nentioned a
couple of tinmes that there was at | east sone awar eness
by enpl oyees of dust accunul ati on above the ceiling.
Was that kind of w despread know edge? Was there -- to
what extent was that awareness of the dust in your
i nvestigation, showed that?

MR. SELK: | don't think it would be
fair to say that the knowl edge was w despread. Anobng
t hose workers who had occasion to go above the ceiling
to conduct nmi ntenance, they were aware that the powder
was there. Those that conducted cl eani ng operations of
the | ower surfaces of the ceiling were aware that there
was some dust up there. And | think maybe certain
conponents of the managenent team nenbers of the
managenent team were aware that there was dust up there.
They may not have been aware of what it exactly was.
But the only dust used in the |ower |evel of the plant
was the batch-off antitack agent.

M5. MERRITT: Board Menber Bresl and.

MR, BRESLAND: This is a question, it is
not for M. Barab, but it is about recommendation nunber

4, whi ch recommends that West Pharmaceutical inprove
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hazard communi cati on prograns about conbustible dust to
the work force. Can you talk to us about the sort of
training that the enpl oyees did received on the hazards
of conbustible dust over the |ast period of tinme?

MR, SELK: The team nenbers and
have not seen any docunentation to indicate that workers
recei ved training on conbustible dust hazards. And
furthernore, the interviews we conducted wth workers
were pretty clear that the workers were not cogni zant of
conmbusti bl e dust hazards, so we don't think that that
was an el ement of their training.

MR, BRESLAND: For exanple, if you were
to stop a typical worker of the facility who was worKki ng
around the batch-off area, working with the ACum st
material, and asked them how hazardous is this material,
or does this material have any particular hazard, would
you think they woul d have been aware of those hazards.

MR SELK: No, no, | dont. We
interviewed workers. And they were not cogni zant of the
hazar ds.

MR BRESLAND: Still tal king about
conmbusti bl e dust hazards, what sort of expertise did you
find out that the West conpany had in the area of the
hazards of conbusti bl e dust?

MR SELK: | don't think the West
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conmpany did have the expertise. They could have
obt ai ned that expertise had they referred to fire codes.
But we don't think that West understood the hazard
thenselves. it's only logical to think that had they
understood the hazard, they would have cl eaned up there.
They ran a very clean plant. So I can not logically
concl ude and ny col | eagues can not |ogically conclude

t hat they understood the conbustible dust hazards. And
| think that's our big concern on the team is that this
is a hazard that is not as well understood in sone
industrial sectors as it needs to be.

MR, BRESLAND: Where woul d you expect
themto get that technical know edge, technica
expertise, know edge about the hazards of the material ?

MR SELK: Wll, it's not sonething
that they are going to cone by w thout specialized
training. And we have pointed out that we think a root
cause of this event was the fact that West did not refer
to fire codes and the National Fire Code does provide
t he know edge of why the problemexists and how to dea
wthit. So there managenent systens need to be nore
directed towards di scovering the codes and standards and
using them The engineering curricul umdoesn't include
this type of know edge. It is only out in the workpl ace

that we can | ean about it through codes and standards.
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VMR, BRESLAND: As you di scussed
earlier, one source of know edge is the Material Safety
Dat a Sheet then?

MR SELK Sure, and | think I
menti oned that paying attention to the Material Safety
Data Sheets is inportant, and going beyond the Materi al
Safety Data Sheet. In this instance, the Mterial
Safety Data Sheet for ACum st referred the user to NFPA
654. It said go look into this.

MR BRESLAND: Just out of
curiosity, | think it was yesterday or the day before --
it was yesterday, before |I canme down here | was reading
a report, | got on ny conputer and | typed into Googl e,
Material Safety Data Sheet for ACum st, and up it
popped, it was there, 2000 version, which states exactly
what you stated about the high | evels of dust -- product
dust in the atnosphere nmay present a dust explosion. So
it appears to be relatively accessible.

MR SELK: | think Material Safety
Dat a Sheets today are nore accessible than they' ve ever
been, given that we have access to the internet.

M5. MERRITT: Board Menber Visscher, do
you have a question.

| have a question. W spent a lot of tine

tal ki ng about the dust hazard, but we really were not
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able to identify a source of ignition. Could you

explain to me why we did not find an ignition source?

MR SELK: This isn't the first tine
this issue has cone up. It is not there any nore. It
is gone. So it is not there to be found. It can only
be inferred fromthe evidence that is left over. |If it
was a static spark, it is not there anynore. If it was

an electrical fault, the fault itself isn't there any
nore because the power is disconnected to the plant.
Whet her or not one can identify an arc inprint on a

pi ece of conduit or sonething that indicated a short
circuit, well, the devastation in this plant was so
severe, that we gave up on that.

If I could nake the point, if one were to
bring gasoline into the honme for cleaning, that would be
a very unsafe act. And the unsafe act is bringing the
gasoline into the hone in the first place, because it is
very vol atile and vapors will accunulate, and there
coul d be an explosion. Wuld we argue nuch about what
ignited that gasoline, no, because the unsafe act is
bringing the gasoline into the honme in the first place.
And it's the same with dust. This incident, or the one
in-- the others that we're investigating, involved
accunul ati ons of dust. The sleeping giant | referred

to. And it's keeping those accunmul ations to a m ni num
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that's going to prevent these things.

M5. MERRITT: When you were descri bing
t he devel opnent of this antitack agent, one of the
questions | had all along has been, Cystal did not
provi de an adequate material safety data sheet for this
product describing the warnings. Wy was -- what was
the situation or the relationship between Wst and
Crystal that would let Crystal off the hook, so to
speak?

MR SELK: | don't think anyone is
of f the hook. West went to Crystal and West had in m nd
to use ACum st and water. West wanted to use ACum st
based paste. And they gave a specification to Crysta
who nmade this paste for them Crystal, on the other
hand, knew what the application was. Cystal knew what
a batch-off machi ne was, and knew what coating rubber
was about, and didn't include those warnings in their
material safety data sheet, the conbustible dust
warnings. So Crystal's material safety data sheet was
not a good a data sheet as it could have been, and that
is because it didn't deal wth the use of the product.
It only dealt with perhaps the shipping of the paste.
And there is a standard. There is an ANSE standard t hat
gui des preparers of Material Safety Data Sheets, and the

standard just says that one should consider the uses of
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t he product when one is preparing the data sheet and
that didn't get done.

M5. MERRITT: Does Crystal have ot her
custoners to whomthey supplied Material Safety Data
Sheets that m ght be inaccurate?

MR SELK: Vell, we didn't | ook at
all Crystal's product line. This particular product,

ACum st paste in water was only supplied to West.

M5. MERRITT: Thank you. Are there other
guesti ons.

(No response.)

M5. MERRITT: Then at this tinme | would
like to open the floor for public comment. | do have a

list of people. M. Joyce Mtchell from Senator John
Edwards office, unfortunately we m ssed her before. And
| would Iike to open the floor and all ow you to speak

pl ease.

M5. M TCHELL: Thank you, Madam Chair,
and good evening to you and nenbers of the Board.l
Cheerfully submt this letter on behalf of Senator John
Edwards, and ask that it be entered into the record.

"Dear Ms. Merritt:

| offer ny sincere thanks to the United States
Chem cal Safety and Hazard Investigation Board for the

wor k that you have perforned in determ ning the cause of

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

WASHINGTON, D.C. 20005-3701 www.nealr

60

gross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

(202) 234-4433

the tragic explosion of the West Pharmaceutical plant in
Kinston, North Carolina on January 29, 2003.

Li ves have been |ost, famlies have been
devastated, and the healing process continues even
beyond this day. As you and nenbers of the board
present your facts and findings this evening, please
know that | extend ny gratitude for the tinme, energy and
dedi cation that you have given to bring closure to many
unanswer ed questi ons.

To M. Morrell, the Wst Pharnaceutica
enpl oyees, famly nenbers and friends, nmay you continue
to strengthen and support one another as you strive to
renew your hope and faith in this ever changi ng world.
| offer my full support in the days ahead as we strive
together to nake Anmerica a stronger nation for all

Yours sincerely, John Edwards.

Thank you.
M5. MERRITT: Thank you. Wbuld you give
that letter to M. Horrowitz and we'll enter that in the

record. Thank you very nmnuch.
| al so have several other nanes. 1'Il call
themin order. |If you would state your nane for the
court reporter, | would appreciate it. M. Patsy Gates.
M5. GATES: " mnot going to say

anyt hi ng.
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M5. MERRITT: M. Ji m Edwar ds?

(No response.)

M5. MERRITT: Ms. Barbara Tark?

(No response.)

M5. MERRITT: Are there any other
comments fromthe floor that would |like to be nade at
this tinme?

(No response.)

M5. MERRITT; If not, then I would like
to call for a notion to accept the report and
recomendations. |Is there soneone who will mnake that
noti on?

MR BRESLAND: | make a notion to approve
the CSB I nvestigation Report 2003-07-1-NC regarding a
dust explosion and fire that occurred on January 29,
2003 at the West Pharmaceutical Services, Inc. plant in

Ki nston, North Carolina.

M5. MERRITT: Thank you, Board Menber
Bresland. |s there a second?

MR VI SSCHER: Second.

M5. MERRITT: That's seconded by Board

Menber Visscher. At this time | would like to call for
any di scussion that there mght be concerning this
notion. |Is there any question or discussion on the

fl oor?
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(None heard.)
M5. MERRI TT: Then 1'd like to call for

aroll call vote. Board Menber Bresl and?

MR BRESLAND: Appr ove.

M5. MERRITT: Board Menber Visscher?
MR, VI SSCHER: Appr ove.

M5. MERRITT: Board Menber Poje has

given us his proxy which approves this report. And | as
Chai rman al so approve the report. That allows this
report to be approved unani nously.

At this tinme the Board would |ike to express
our thanks to the West investigative team A great dea
of effort, blood, sweat, and tears have gone into this.
W al so extend to the survivors and to the famlies of
those who lost famly nenbers our condol ences on this
event. W are glad to see that this facility is
reopened and that jobs have been refilled here in
Kinston. This is an inportant and a very vital conpany
her e.

| would Iike at this tine to recogni ze the
ot her team nenbers, Angela Blair, Lisa Long, Johnnie
Banks and Jordan Barab for all of your hard work. Your
expertise has allowed us to produce a thorough and pain
stacki ng report under very chall engi ng circunstances.

In the com ng nonths the Chem cal Safety Board
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recomendation teamw |l follow the actions that are
taken in response to this investigation and to the
report, and the recommendations, and will be reportin
back to the Board on progress nmade. |In the neantine,
the Chem cal Safety Board is working on the
i nvestigation of two other chem cal dust explosions i
Cor bi n, Kentucky and Huntington, |ndiana. W expect
those reports and the findings to be concluded by the
end of the cal endar year.

| thank all of you who are here tonight for
your attention, for attendance and for your interest
our work. Your participationis a crucial elenent in
this process. The full report of the West
Phar maceutical Investigation wll be available to
downl oad on our website, www csb.gov in the next few

days. Wth that, | call this neeting adjourned.
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G.K. BUTTERFIELD 413 CanNoN House OFrice BUILDING
157 DisTRICT, NORTH CARDLINA WasHinvaTon,; DC 20615-3301
{202) 225-31M

Congress of the United States
PHouse of Wepresentatives
WHashington, D

September 22, 2004

Carolyn Merritt, CEO and Board Chairman

U.S. Chemical Safety and Hazard Investigation Board
2175 K Street NW, Suite 650

Washington, D.C. 20037-1809

Dear Ms. Merritt:

Thank you very much for your gracious invitation to the public meeting on September
23, 2004 regarding the chemical accident that occurred at the West Pharmaceuticals
facility in Kinston. I appreciate your willingness to include me in this event so that T
might have an opportunity to speak with the community about this critical issue.

It is unfortunate that my congressional duties here at the Capitol will not allow me to
attend the meeting. Ihave been watching this process carefully and I will do everything
possible to support the many people affected by this tragedy.

A representative from my office will attend the meeting so that I can continue to closely
monitor this process. Please extend my regrets.

Very truly yours,

G. K. Butterfield
Member of Congress




JOHN EDWARDS

NORTH CAROLINA

Alnited f‘oidfe:x SDenate

WASHINGTON, D. C. 20510

September 22, 2004

Ms. Carolyn Merritt

Chairman/CEO

U. S. Chemical Safety and Hazard Investigation Board
2175 K Street, N. W.

Washington, D.C. 20037

Dear Ms. Merritt:

I offer my sincere thanks to the U. S. Chemical Safety and Hazard Investigation Board for
the work that you have performed in determining the cause of the tragic explosion of the West
Pharmaceutical plant in Kinston, NC on January 29, 2003. Lives have been lost, families have
been devastated and the healing process continues, even beyond this day.

As you and members of the Board present your facts and findings this evening, please know
that I extend my gratitude for the time, energy and dedication that you have given to bring
closure to many unanswered questions. To Mr. Morel, the West Pharmaceutical employees,
family members and friends, may you continue to strengthen and support one another as you
strive to renew your hope and faith in this ever-changing world.

I offer my full support in the days ahead as we strive together to make America a stronger
nation for all.

Yours sincerely,

John Edwards

JE:;jmm




Statement of U.S. Representative Walter Jones

Ladies and Gentlemen:

Thank you for the invitation to tonight’s release of the findings of the
investigation into the West Pharmaceutical explosion. Iregret that I am not able to be in
attendance, but I must be in Washington for votes.

Everyone in this room will never forget the tragedy of the West Pharmaceutical
Explosion that shook this community in January 2003. I will never forget the horrific
stories that were shared with me by employees, rescuers and county officials who
experienced the explosion first hand. I pray that the families that lost a loved one and
that those who were injured are finding peace and healing after such a difficult time.

Tonight the final report on the findings of the Chemical Safety and Hazard
Investigation Board’s investigation into the West Pharmaceutical Explosion will be
released. It is my hope that this report will bring closure for many who still have
questions.

Thank you to the Chemical Safety and Hazard Investigation Board for your
commitment and the hard work put into this investigation. Through your efforts, the
information shared in this report will give insight into why the explosion occurred and
help reduce the risk of such a tragedy from happening again.

I ask that God bless everyone here tonight and God continue to bless America.



September 23, 2004

United States Chemical and Hazard Investigation Board
¢/o Dr. Daniel M. Horowitz

2175 K Street, Northwest

Suite 650

Washington, D.C. 20037

Dear Members of the United States Chemical and Hazard Investigation Board:

I am glad to take this opportunity to welcome you to North Carolina and thank you
for holding this valuable forum regarding the chemical explosion at the West
Pharmaceutical plant on January 29, 2003. That event was a tragedy that we, as North
Carolinians, and Kinstonians, particularly, will not forget.

As we move forward, however, it is vitally important that we learn as much as
possible about what happened that day in order to prevent future disaster and to continue to
raise our standards of safety and excellence. West Pharmaceuticals is an outstanding
corporate citizen of eastern North Carolina; I support them in their efforts to improve their
facilities. I am pleased that the United States Chemical and Hazard Investigation Board
has provided its expertise for this project. With the knowledge that today’s report will give
us, along with the dedication I have seen from the West staff and management, I feel
confident that West Pharmaceutical and the town of Kinston will continue to benefit from
their partnership.

With my warmest best wishes,

Elizabet; léole
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