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10: 00 a. m
CHAlI RPERSON PQIE: CGood nor ni ng,
everybody. M nane is Jerry Poje. |'ma Board Menber
of the Chem cal Safety Board.
Unlike our past neetings, today | am

chairing this neeting. The Board has been busy over
the last nonth on a nunber of fronts, but one of the
fronts has been in dealing with the interim basis of
Board | eadership during the period when we're absent a
Chai r per son

Let me just review for you the history of
events briefly and give you the update on where we are
as of this neeting. |In January of 2000, the origina
Chair of the Board resigned fromthat position. Based
upon extensive discussions between our Ofice of
General Counsel and the Wite House and the Ofice of
Legal Counsel in the Departnment of Justice, the Board
at that point in tine issued a Board Order, 003, that
allowed for the Board to take the role and
responsibilities of the Chairperson and fractionate
them and divide them anpbngst the remaining Board
nmenbers.

In February of this year, a little nore

than two years afterwards, the Inspector GCeneral for
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the Chemcal Safety Board issued a reconmendation to
the Board that we reconsider such matters and seek
additional input on that. As of February, we had
transmtted a letter to the Departnent of Justice,
O fice of Legal Counsel, expressing our willfulness to
reall ocate such responsibilities, such that a single
Board Menber would be given greater responsibilities
for executive and admnistrative functionality.

In March we issued that request. In April
we received an affirmative response from that Ofice.

So in coordination with the Ofice of Inspector

General recommendation, a legal opinion from the
Departnent of Justice, and extensive notification to
our congr essi onal authorizing and appropriating
comm ttee nmenbers, we have taken the action |ast week
that allowed for a redefinition of Board Order 003.

The del egation was done through a voting
notation item Specific del egations were assigned for
this individual Board Menber wth executive and
admnistrative functionality, to have oversight for
per sonnel , adm ni strati on, funds up to $50, 000
expendi tures, oversight for investigations, conduct of
Board neetings, and communications on behalf of the
institution.

Specific restrictions were established
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assuring that all such actions would be in conpliance

with federal rules and regulations,
over si ght for Equal Enpl oynent
functionality for the Board would still
second Board nenber.

In addition to that, there

and that the

Qpportunity

reside with a

were explicit

exclusions that we established that retained to the

Board as a whole, nanely, the three

exi sting Board

Menbers, their specific functions. W individually

and independently need to approve and oversee all

investigation reports, all safety studies. Al Board

regul ations will be established by a Board as a whol e.

Budget  proposal and budget executions wll be

overseen by the Board as a whole. Large contracts and

expenditures greater than $50,000 wil

| still be a

Board as a whole function. The establishnent of heads

of major operational units for the institution wll

still be held by the Board as a whole,

and strategic

plans will still be a Board as a whol e function.

This redelegation, this authority also

gave us the responsibility for such an

i ndi vidual to

have the rights of redelegation to the Chief Qperating

Oficer. The duration of this assignnent is based

upon three different contingencies.

Chai rperson be nom nated, confirmed,
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then the function of an Executive Adm nistrative Board
Menber will cease as of that point in tinme.

W wll also commt ourselves, if that
hasn't occurred within a six-nonth period, to formally
review and reapprove such an assignnment, or this can
be termnated at any tine by a quorum of the Board
voting to exercise such.

The delegation has been assigned to
nysel f. So, as of this nonment, for this public
neeting, | am the Board Menber wth executive and
adm ni strative functionality.

On May 9th, followng wup on this
assignnment, | also executed full delegations to our
Chief Qperating Oficer for a whole bunch of day-to-
day operational responsibilities. So in doing such,
we have conpleted action on two nmgjor recommendations
from our Inspector Ceneral, and | wll conduct the
rest of this nmeeting as the presiding officer for the
Board at this public neeting.

Several other activities are ongoing.

Since we last net in public session on April 17th, the

Board has initiated two new investigations. So the
staff has been, as | said in public, working to the
max. VW have fully deployed two separate teans for

ongoi ng investigations in the last nonth and are happy
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to see ourselves so deployed, but we also are reaching
the maximum of the possible expenditure of staff,
time, energy, and resources. So I'm proud of the
staff and we are proud of the institution, and we are
on with our work.

Wth that, | would open up to any other
comments fromny fell ow Board Menbers. Dr. Rosenthal ?

DR ROSENTHAL: Well, nice to see nany old
friends here at the neeting. | nust say that |
believe that the changes we have taken, after
receiving authorization, or at |east no objections
fromthe legal offices, is nost welconme. Running any
organi zation by commttee is not a desirable thing.
So | look forward to having Dr. Poje exercise sone of
the day-to-day responsibilities of the Board. | think
it should lead to nore effective, nore efficient
action, and will certainly nake ny |life nore peaceful.

(Laughter.)

M5. TAYLOR | want to ditto what Irv just
sai d. I think this has been a great nove for the
agency. Fortunately, we did receive the report from
|G but it feels good to do this and now have one
person responsible for the admnistrative function of
t he agency. It is hard to have three heads. So now

havi ng one, then that makes it nuch easier for us.
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CHAI RPERSON PQJE: Thank you bot h.

Chris, do you want to say anything in
openi ng remarks as Chief Operating Oficer?

MR WARNER: | would like to echo Dr.
Poje's comments. W have an awful ot on our plate.
As he said, we have two new investigations that are
ongoi ng, one in New York, one in Texas. W also have
a variety of investigations where the field
i nvestigations have been conpleted and we are doing
addi ti onal research. That is Georgia Pacific. W
have Mdtiva Enterprises in Delaware. W have the huge
reactives hearing comng up in Paterson, New Jersey,
and our reactives report, and of course the closeup of
BP Anbco. So with our small staff, we are fairly busy
with a large variety of things, as well as neeting all
of our admnistrative responsibilities.

| do | ook forward, even in this short-term
of carrying out the delegations from the Board. I
think we are well on our way to neeting all of the
recormmendations fromthe I1G and certainly sets us up
for a very even, snooth transition as we |ook forward
to getting a new Chairperson for the Board, a new
Board Menber, as well as a new Chief Qperating
Oficer.

So with that, we will nove on to BP Anoco.
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CHAl RPERSON PQJE: kay, the major bul k of

our neeting today is focused on the item on the
screen, if we could have Bill Hoyle, our Drector of
I nvestigations and Safety Prograns, open up this
portion of the neeting. Bill?

MR HOYLE: Wll, it is ny pleasure to
i ntroduce our four-nenber teamthat has worked on this
report that you will have presented to you today. The

| ead investigator is Steve Selk, and he is joined by

three of our investigations staff: Li sa Long, Kevin
Mtchell, and Steve Wall ace. | understand each of
them will be taking a portion of the presentation
t oday.

| also would ask you to appreciate Steve
Sel k and Kevin Mtchell's. They have just returned
from an investigation in New York Gty. They are
doi ng doubl e-duty, to say the least, of pursuing that
i nvestigation and then bringing to conclusion this BP
Anoco investigation. So we very much appreciate their
efforts.

So | am going to turn it over to Steve
Sel k, the lead investigation. He will start off the
presentation, and he will recognize his other partners
at the appropriate tinmne.

MR SELK: Good norning. Let nme just nake
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a few adjustnents so I can get ny paperwork here.

Menbers of the Board, you have asked that
we assenbly today to present our findings and
conclusions on the incident that occurred at the BP
Anoco's Polynmer Plant in Augusta, GCeorgia 14 nonths
ago. W are ready to do so, and we expect that the
investigation wll be further advanced through your
refl ection and subsequent counsel.

I n addi tion to nysel f, t he field

i nvestigation team consisted of Stephen Wallace, Kevin

Mtchell, and Lisa Long. They are all chem cal
engineers, and you will hear from each of them today.
All  have nore than 10 years of industrial or

consul ting engi neering experience. Additionally, our
anal ysis benefitted fromthe advice of the D rector of
the Investigations and Safety Prograns, Bill Hoyle,

and the head of our Recommendations Program Don

Hol st r om

The investigation was also advanced
through the full cooperation and goodw Il of British
Pet r ol eum | conplinent them for the excellent

| eadership they have shown in this regard. Yet, today
we wll criticize them because their nmanagenent of
technol ogy and the human endeavors associated with it

was insufficient to prevent the incident we will tell
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you about .

It is fitting that we be critical for
exactly 14 nonths ago three enployees of the conmpany
were fatally injured by a sudden catastrophic event.
They were Heinrich Kohl, age 24, John Row and, age 35,

and George Sanders, age 42.

Shortly, we will di scuss root and
contributing causes. VW wll state our conclusions
using phrases that wll tend to indicate that the

acci dent happened because the conpany didn't do
sonething it could have. In so doing, it is not our
objective to hold the conpany in a bad I|ight. Ve
conclude that no one in the Augusta facility had any

idea that an incident of this nature could have

occurr ed. I ndeed, we observed that there were many
things that they did very well, but we won't speak to
t hem Instead, we wll focus on things they could

have done better. Qur sincere objective when pointing
to these root and contributing causes is to identify
how technol ogical operations that are potentially
hazardous can be nore effectively nanaged.

Bear with us now because we can't begin to

discuss the root and contributing causes wuntil we
explain the technol ogy involved. Il will review the
basics of the manufacturing of the process. Then
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Kevin Mtchell wll describe the incident. After
that, Lisa Long and Steve Willace wll discuss
pertinent managenent systens that contributed to the
i nci dent . Finally, I wll enphasize what we believe
the root and contributing causes were.

The manuf act uri ng process i nvol ved
produces a nylon plastic called Anodel. This is a
picture of the plant involved, a petrochemcal-type
out door operation. Anodel is a form of nylon created
through the reaction of a di-amne and di-carboxylic
aci d. Each tinme a nolecule of raw nmaterial is added
to the nolecular chain, a nolecule of water is
rel eased as a byproduct.

Nyl ons, of course, date back to the era of
the Second Wrld War, one of the first applications
bei ng toothbrush bristles. Most of us are aware of

ot her applications. But Anodel is an advanced form of

nyl on. Wiile it is noldable, it is very hard, very
st rong. It nelts at a tenperature of 600 degrees
Fahrenhei t.

Anmodel was Anoco's only entry into the
nyl on  busi ness. They only built one plant.
Devel oprent started in 1979 in Naperville, 1llinois,
the first R&D efforts. Pilot plant production began

there in 1981. Then an experinmental unit was built in
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Geenville, South Carolina, followed by a sem -works
unit to produce sanple comercial quantities in
Augusta, GCeorgia in 1992, and then, finally, the
comercial unit in 1993.

Qur story is conplicated a little by
changes in ownership. In 1998 British Petroleum
acquired Anmoco. They held the facility for less than
two years. In Novenmber of 2001, BP Anpbco and Sol vay
exchanged certain assets, and the Augusta site is now
owed by Sol vay Advanced Pol yners.

The ingredients used to nake Anobdel are
solids at anbient conditions. In the first step of
the process, the ingredients are dissolved in water.
This creates an aqueous solution of what is
effectively a salt. The preparation is done batch-
W se. However, the rest of the process is conducted
conti nuously. That concept, that the process operates
conti nuously, is inmportant to understanding the
i nci dent that occurred.

The liquid salt solution is punped to a
pre-reactor, where it is heated. The addition of heat
initiates the polynerization reaction, and sonme of the
water produced is released as a vapor. The partly-
reacted liquid is then punped to a very high pressure

and passed through a series of heaters. This advances
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the reaction further. Then the pressure is allowed to
suddenly drop. In so doing, nuch of the water present
vaporizes to steam The result is a dispersion of
prepol yner droplets that is conveyed by a rapidly-
fl owi ng vol une of steam

This enters a second reactor, Wwhere
further heat is added. Because the polymer is now in
the form of droplets, it is easier for by the
byproduct water that is being formed in the reaction
to diffuse fromthe droplets and vaporize to steam

The pol yner passes through the reactor in
a matter of seconds. Upon leaving the reactor, the
polymer is fed to an extruder, where the reaction is
conpleted. An extruder is a device much like a large
meat grinder. It mxes, kneads, and shears the
pol ymer aggressively while simultaneously adding nore
heat . That shearing action drives the reaction to
conpl eti on.

Fromthe extruder, the finished product is
punped through a die that has holes in it. Strands of
plastic are created that are cooled and chopped. The
result is these granules of pellets of finished nylon
pl asti c. I would like to pass this sanple of the
material around to you to |look at it.

Bear with nme; we've got a little nore
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technol ogy to cover before we get on to what happened.

That is the basic technol ogy of how Anodel is nade.
However, there are nany conplexities involved. In
particular, matters that are of interest to us in
understanding the incident have to do with how the
process is started up and shut down.

To start the process, water is first
circul ated through the equipnent. The tenperature is
raised, and in the second reactor the water turns to
st eam The steam can't be directed to the extruder.
So, instead, it is directed to another vessel called
t he polyner catch tank. It was in this vessel that
t he incident occurred.

During startup, the effluent from the
reactor is diverted by this three-way valve so that it
enters the catch tank. The steam | eaves the tank and
passes to a recovery system Once water is
circulating through the process and the tenperatures
are high enough, the water is replaced by the salt
sol uti on. The solution nakes its way through the
equi pnent, polynerizing as it goes.

At first, it is not of sufficient quality
to send to the extruder. So the effluent from the
reactor rermains directed to the catch tank. I

menti oned earlier t hat the reactor ef fl uent i's
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conposed of drops of polynmer dispersed in a flow of
steam It is this mxture that enters the catch tank,
steam and dropl ets of pol ymner.

Schematically, the catch tank |ooks Iike
this: piping inlet on the one end and a vapor outl et
for the steam here. Pol ymer accumul ates i nside.
These two connections, one is for nitrogen, one is for
steam There's a drain on each end of the vessel.

Because the fluid that is entering is a
m xture of steam and droplets of polyner, this vessel
is actually a separator. The pol yner accunul ates
inside, and steam | eaves through the top. There's no
active cooling. Heat |osses are through the walls of
the vessel only. Eventual | y, those heat |osses cause
the nolten polymer inside to solidify.

During startup of the reactor, t he
effluent is diverted to the catch tank for 50 m nutes
before flow is swapped to the extruder. You wll hear
later from Steve Wallace that it wasn't always 50
m nut es. They had changed the process, but all the
ramfications of that change were not carefully
consi der ed.

That is the actual vessel. The cover has
been renoved fromone end. The cover wei ghs about one

ton.
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Beyond startup, the catch tank al so plays

a role during shutdown, but it is a nore conplex role.

Wen the process is shut down, the flow of salt

solution is stopped, and it is imediately replaced by
a solvent. The purpose of the solvent is to dissolve
any renmaining polynmer in the reactor, heaters, and
pi pi ng. G herwi se, the polynmer would solidify inside
t he equi pnent.

The sol vent and di ssol ved polyner flows to
the polyner catch tank. There the solvent vaporizes
and | eaves the vessel just like the steam does during
startup. The polynmer is left behind. Eventually, the
shutdown is termnated by a flush of water

Once the process is conpletely shut down,
mai nt enance personnel renove the cover from the vessel
and renove the plastic. Typically, that is the type
of mass that is extracted fromthe vessel. That is a
rack inside the vessel with a hook on it, and they
woul d connect a wire and an eyelet to that hook and
pull this mass fromthe vessel using a forklift truck.

Now there's only one other reason that
they would use the catch tank to receive the reactor
flow, and that is if there are problens with the
ext ruder. Recall that this is a continuous process.

| f the extruder inadvertently shuts down, the process
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flow nmust be directed to sone other |ocation, and that
is the catch tank. If the problem with the extruder
is not quickly resolved, the flow of raw materials
nmust be stopped and the flushing solvent injected.

W are comng to the end of the technol ogy
section, so bear with ne just a few nonments | onger.
The catch tank has a sister vessel called the reactor
knockout pot. Its primary purpose is to serve as a
destination, should this pressure or safety release
device here in the outlet of the reactor burst. This
is what we call a ruptured disk or bursting disk. So
if some obstruction should form anywhere in here, this
disk wll open and allow the reactor flowto go to the
knockout pot. Additionally, the knockout pot serves
as another place that the reactor effluent can be
diverted to, should the catch tank becone too full.

Kevin Mtchell wll shortly describe the
incident, but to help you follow it better, let ne
tell you now that what happened in this incident was
that they had problens during the startup of the
plant. They put a very large quantity of hot plastic
into the polyner catch tank in one continuous shot.
Because so nuch hot material entered all at once, the
thermal energy sustained further reactions of the

plastic, both side reactions and deconposition and
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degradati on reactions. Kevin will explain how those
reactions, which were unanticipated in the design of
the plant, and other conplicating factors resulted in
t he incident.

Kevi n?

MR M TCHELL: Thank you, Steve. Menbers
of the Board, good norning.

The Anodel wunit was operating normally
during the week prior to the incident. On Sat ur day,
March 10th, a problem a nmalfunction in the extruder
caused the Anobdel wunit to shut down. A repair was
made, and the unit was scheduled to restart on Monday,
March the 12th, 2001

During the period of the shutdown, the
pol ymer catch tank, the subject vessel, was opened,
enptied. As Steve showed you, the polynmer was renoved
from vessel, and the picture he showed was, in fact,
t he pol ymer that was renoved during that shutdown.

At 6:45 a.m on March 12th, operators
prepared to start up the Anodel unit by conmencing
their pre-startup checks. As part of the nornal
startup checklist, the extruder was supposed to be
pre-run for approximately one to two mnutes to verify
its operability.

The | ead operator on duty at the time of
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the incident was told that the extruder had been run
the previous evening during the purge procedure to
clean the screws. The |ead operator thought it was
not necessary to again rerun the extruder before
startup, and his supervisor agreed. Therefore, the
extruder was not pre-run on this particular startup.

After resol vi ng several | ast-m nute
mai ntenance itens, raw material feed was introduced
into the Anodel unit at 1:29 p.m on March 12th. Unit
tenperatures and pressures were wthin nornal
operating ranges at that tine.

As was typical on startup, and as Steve
mentioned, the initial flow of material comng from
the reactor was sent to the polyner catch tank for
approximately 50 mnutes, after which time it would
have been swapped to the extruder using this valve.

To finalize startup, personnel attenpted
to start the extruder at 2:17 in the afternoon. At
this tinme it was determned that the extruder screws
woul d not turn. The unit supervisors were imediately
notified, and maintenance was called in to work on the
pr obl em

Over the next 25 mnutes, several attenpts
were nmade to di agnose and resolve the problemw th the

ext ruder. During that period of tinme, polyner
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continued to accunmulate in the polyner catch tank, as
t he reactor and upstream equi pnent was operati ng.

At 2: 30 p. m, with t he ext ruder
mal function still unresolved, a decision was nade to
abort the startup and prepare for a unit shutdown by
imediately going to a solvent flush. The flush
solvent was injected at 2:41 p.m It took several
mnutes for the polynmer to be displaced by the
solvent, and during that period of tine material
continued to accunulate in the pol ymer catch tank.

The flushing operation continued normally
for approximately one hour. At 3:45 in the afternoon
an engi neer noticed a small |eak of vapor comng from
the cover of the polymer catch tank, about right here.

Pl ant per sonnel described the vapor as being
characteristic of the solvent. Unit supervisors were
made aware of the leak, and a decision was nade to
divert the flow of solvent fromthe polyner catch tank
to the sister vessel Steve nentioned, the reactor
knockout pot.

Shortly after flow was diverted, a |eak
devel oped at the cover of the reactor knockout pot as
wel | . No inmmediate action, however, was taken in
response to this leak. Fromthis point forward unti

the tine of the incident, no additional nmaterial
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accunul ated in the subject vessel, the polyner catch
t ank.

At 6:53 p.m, several hours later, the
solvent flush was discontinued and the unit was put on
a water flush. Qperators continued to nonitor unit
tenperatures and pressures and ot her operati ng
conditions for several hours, and at 11:21 p.m water
flush was di scontinued and the unit was shut down.

Instructions were left on the night shift
to clean the polymer catch tank vessel of the
accumul ated materi al . Mai nt enance technician arrived
at the scene at approximately 2:15 a.m on March 13 to
conduct the work. Prior to conducting the work,
operators closed a valve connecting the nitrogen line
to the reactor knockout pot and the polyner catch tank
and placed energy isolation tags on those valves. A
| ockout tag-out energy isolation form was conpleted
and signed by both the operator and the naintenance
technician, and the cleanout work at this point was
ready to commence. It should be noted that no other
connections to the polynmer catch tank were |ocked or
tagged at this tine.

Two operators went to the vessel to assist
t he mai ntenance technician in opening the cover. At

2:25 a.m on Mirch 13th, the maintenance technician
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began to renove the 44 1-and-1/8th-inch bolts that
connected the cover of the polynmer catch tank to the
vessel with the assistance of two operators.

He had renoved approximately half of the
bolts at the tinme of the incident. At 2:36 a.m, as
the restraining force of the cover was being gradually
reduced, as the bolts were taken off, a sudden and
expl osive rel ease of energy broke the remaining bolts.
The cover was ripped off the vessel and propelled
upwar d. It struck a girder on the overhead rain
canopy, shown here, and it cane to rest approximately
15 feet from its original position on the vessel.
Here's a picture of the cover as found.

A mass of hot nolten polyner was ejected
fromthe 48-inch dianeter opening of the polyner catch
tank. The nolten polymer traveled as far as 70 feet,
striking workers and equipnent as it traveled. Here's
a picture of the nolten polyner in the area of the
unit.

The mai nt enance  technici an and two
operators suffered severe inpact trauma. Two nen died
at the scene, and a third was pronounced dead on
arrival at the Medical College of Georgia.

The force of the initial explosion ignited

-- or pardon ne, caused damage to nearby hot oil
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piping in the area. Hot oil was released and a
fl ammabl e vapor cloud fornmed that ignited at 2:42 a.m
and burned in the area behind the polyner catch tank
for several hours. After energency responders had
isolated the hot oil system the fire was extingui shed
at approximately 8:15 a.m

| have a sanple of the polyner that you
see in this particular photograph that I would like to
pass out so that you can see its characteristic color
texture, and shape.

That concludes a brief description of the
incident itself, and | would like to take a little bit
of time this norning to talk about sonme aspects of the
i ncident reconstruction which will help you understand
why this incident occurred.

First of all, with regard to the extruder
that failed to start, inspection of the extruder after
the incident revealed a significant quantity of ash
had accunulated inside the extruder in the barrels.
The ash was nost likely the result of an internal fire
that had occurred in the extruder prior to the
incident -- prior to the startup of the unit, rather.

Because the extruder was not designed to convey
powders, the accunulated ash probably caused the

screws to bind up when repeated attenpts were nade to
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start the extruder on the afternoon of March 12th.

Statenents from several operators have
indicated this was the first time at which the
extruder had failed to start concurrently wth the
startup of the production unit. However, the nachine
or its conponents were known to occasionally fail
during normnal producti on, and it was extruder
conponent failure that had caused the shutdown on
March the 10th, and a nearly identical incident
occurred the prior week during normal production.

BP Ambco personnel were aware of the
possibility for ext ruder mal f uncti ons duri ng
production, regardless of the cause. Wen the
extruder experienced certain mechanical difficulties,
it was necessary to divert flow, as Steve nentioned
into the polymer catch tank. On at least two prior
occasions, this resulted in overfilling of the polyner
catch tank or the sister vessel, the reactor knockout
pot, and plugging of their overhead vent |ines.

Now t he polymer catch tank itself, nost of
the contents had been expelled during the incident.
However, a solid layer of polymer, ranging from3 to 5
inches thick, remained and coated the entire inside
surface of the vessel, including the shell and both

ends or covers.
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The vessel nozzles, including the vent
nozzle, were conpletely plugged with polynmer. This is
a photograph of what should be the 6-inch vent nozzle
here, shown from the inside of the vessel. You see
the 3-to-5-inch thick layer of polyner, and this is a
plug of polymer, very hard polyner, conpletely
obstructing the vent nozzle fromthe vessel.

Significant anounts of polyner were found
within the vent systemitself, which led to questions
from the investigators as to how nmuch material
actually went into the polynmer catch tank during the
aborted startup. During a typical startup, the anmount
of polyner sent to the catch tank would fill it to
less than half full. As a result of the aborted
startup on March 12th, nore than twi ce the nornal
amount of polynmer had been directed to the tank, and
this had not occurred uninterruptedly in a single
shot, as Steve put it, on any prior occasion during
the history of the comercial Anodel unit. Therefore,
the anmount of heat and energy inside the vessel was
likely larger than it had ever been in the past.

The public literature on nylon plastics
describes them as being possibly susceptible to
thermal degradation and side reactions, and both

mechani sns can produce gases which can include carbon
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di oxi de, ammonia, and water vapor. Anmong ot her
evidence, this led investigators to theorize that the
source of energy and pressure inside the vessel was
caused by an uni ntended chem cal reaction.

| nvestigators arranged for testing of
typi cal extruded Anvodel. One sanple was tested by
t her nogravi netric t echni ques when subj ect to
conditions which we expect would have been simlar to
that within the polynmer catch tank. The test reveal ed
t hat Anodel does undergo a significant weight |oss at
the test conditions, and investigators concluded that
this weight loss was partly due to deconposition
reactions and partly due to side reactions.

Furt her nor e sophi sti cat ed anal ysi s
confirmed this, finding such gases as carbon nonoxi de,
carbon dioxide, and water vapor, all of which are
consistent with these reactions. These substances are
all gases at noderate tenperatures and woul d devel op
pressure inside a closed vessel under t hose
condi ti ons.

As | nentioned before, no additiona
mat eri al entered the polyner catch tank after
approximately 3:45 p.m on March 12th. Over the next
several hours, the core of the vessel continued to

react. This caused the viscous, as gases were
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involved from these reactions, it caused the viscous
nolten contents of the polymer catch tank to swell and
expand, and likely it occupied the entire volune of
t he vessel

Further swelling and expansion |likely
pushed nmaterial from the vessel into the vent system
and the energency pressure relief inlet I|ines. Once
this material reached the relatively cool surfaces of
the pipe in the vessel, heat |oss occurred, and the
pol ymer solidified. Here's a picture of the armount of
pol ymer we found in the 6-inch vent line itself.

Once this occurred, once t he
solidification of the polynmer occurred in the vent
lines, the vent nozzles, the evolving vapor from the
chem cal reactions had no pathway to escape, and over
a period of several hours the polynmer catch tank
becane pressurized. That was the source of the
pressure in the vessel.

Now I will turn it over to Lisa Long and
Steve Vallace, who are going to explain sonme of the
managenent system causes as to why that condition
devel oped.

M5. LONG Hel | o. Kevin talked a little
bit about how this incident happened. I"m going to

talk a little bit about why this happened. Steve and
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| are going to tag team a little bit, so we wll
switch back and forth once.

But in this part of the analysis,
typically, we di scuss managenent systens and
deficiencies in managenent systens that could have
caused or contributed to an incident such as this. So
we wll be focusing on nanagenent systens in the
Anodel process that could have contributed or caused
t he incident.

Kevin spoke about the reactive chemstry
hazard in the Anodel process, and it is comon
industry practice to nanage reactive chem cal hazards
with an appropri ate nmanagenent system

The Anoco devel opnent team did not conduct
research into the hazards of normal or unanticipated
reactions. They were unaware that a reactive hazard
exi sted that could result in an incident such as this.

There is industry guidance which contains
information on how to develop a reactive chem cal
managenent system This includes publications by CCPS
and HSC, and although these publications were not
published until the 1990s, they were based on
practices that were developed and in practice in the
1980s, when Anodel was first devel oped.

As Kevin nentioned, reference naterials
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that contain information about nylon chemstry refer
to and describe potential deconposition and cross-
linking reactions that can occur wthin the nylon
famly. Had devel opers |ooked at this information,
this could have been used to do sone initial screening
and perhaps led to further testing that would have
uncovered the reactive hazard that existed in the
Anodel process.

Anmoco did do sonme product degradation
testing in 1990 and then again in 1994. This was done
for applications and product devel opnent. They did
thernogravinetric analysis, and the testing showed
that Anodel, when held at tenperature, did deconpose
and this could affect product quality. However, the
significance of this testing was never realized wth
respect to process safety.

The reaction that took place on the day of
the incident was a slow endothermic reaction.
Typically, when people think of reactive chemstry,
they think of exothermc runaway reactions. Wi | e
this common and does cause incidents, maybe nore so
than the endothermc, the endothermic hazard is a
known hazard, and it is described in a limted way in
sone of the industry guidance.

Anot her inportant nanagenent system is
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process safety I nf ormati on. Process safety
information is covered in various industry guidance
and it is a way of describing process information such
that operators and engi neers understand how to operate
the process, how to manage changes, and why certain
deci si ons should or shouldn't be nade.

Wiile Anmodel did have process safety
information, the principles of operation for the
pol ymer catch tank were not docunented in the process
safety infornmation. In particular, the design
information did not explain that the catch tank was
acting as a separator and, as such, there were
i mport ant operating paraneters such as nmaxi nrum
operating level that should have been identified in
order for this vessel to operate efficiently as a
separator. This was not covered in the process safety
i nf ormati on.

The docunentation explained the vessel's
role during the flush process, but not particularly
during startup, shutdown, or process upsets. It was
used during all of those phases in operation. A
certain anount would have been collected during
startup, a certain anount during shutdown, and then a
certain anmount of space should have been reserved for

process upsets. The process safety information should
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have described the use of these vessels during the
vari ous phases and also how nuch space should have
been left in the vessel to be used in the event of a
process shutdown, so that this vessel could still
operate properly.

Agai n, industry guidance such as nateria
published by CCPS explains the need for docunenting
this process know edge and al so explains what should
be contained in it, and certainly would include sone
of these itens.

| am going to pass this over to Steve for

a mnute.

MR WALLACE: Thank you very nuch, Lisa.

As Lisa nentioned, she and | are tag
t eam ng. W are going to talk about some of the
managenment systens. I want to tell you a little bit

about the system that existed for managi ng changes in
the unit, as well as sone design issues that we found
in our analysis, and the procedures that were in place
to ensure that the vessel was isolated prior to
opening, as well as the system that existed for
revi ewi ng hazards that nay be present.

| want to start wth the system for
managi ng changes in the unit. The Augusta site used a

process change request procedure, or what they called
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a PCR Basically, it docunented and nanaged changes
to the unit, the safety basis and the technical basis
of any changes to the unit. 1In the Anodel process it
was applied to hardware changes, but we found that it
was not necessarily applied to nodifications to
practices and procedures.

The exanple that Steve touched on, and |
want to go into a little nore detail, is that in the
md to late nineties the tine that the startup
material was sent to the catch tank was increased from
30 to 50 mnutes. Since the startup material is
nostly water for the first 20 mnutes of the startup
and that is vaporized and goes off, the rest of the
material that goes in for the rest of the tinme is
actual ly polyner. This increased the volune of the
pol ymer accunul ated during the startup threefold.

In other words, when it was started up for

30 mnutes, 20 mnutes of that was water; the other 10

m nutes was accunul ated polyner. Wen it was changed
to 50 mnutes, still 20 mnutes of that was water, but
now a full half hour was polyner accumulation. So

this increased the anmount of polymer threefold. As we
have discussed throughout this presentation, the
anmount of polynmer that went into the vessel that day

was much greater, so the margin of safety or the
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amount that could be sent to the vessel was |ess than
it had been in previous years.

This change decreased the capability of
the catch tank to hold additional material in the
event of process problens downstream As Kevin
pointed out in his portion of the presentation, the
fact that the extruder did not work required them to
send additional material here as well. So this was a
factor as well in the incident.

Now | want to talk about process hazard
analyses and the nmethod for reviewing, periodically
review ng, the hazards that could be present in the
pr ocess. To the conpany's credit, process hazard
anal yses were conducted on this process both in 1990,
during the design phase of the process, and also in
1999, using the HAZCOP techni que.

Just as a review, the HAZOP technique is a
system where you review your hazards, you basically
break the wunit up into chunks -- vessels, pipes,
reactors, heat exchangers -- and you eval uate how each
one of those pieces can deviate from its original
design intent. Then you evaluate what your
consequences are, what could cause it. You eval uate
what type of safeguards you have in place, and then

based on the safeguards you have and the consequences,
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you try to develop recommendations, if they are
necessary, to prevent the consequence or to decrease
the |ikelihood.

W did a thorough review of the hazard
analysis and found that, while they contained nuch
i mportant information, nmuch of the anal yses were not
conprehensive, and we will go into some detail about
that at this point.

Credible scenarios that could lead to
excess level were not identified, and reconmendations
to prevent them were not developed. During the first
PHA, that is, the one in 1990, during the design, the
Anoco team noted that insufficient design information
was available to conduct a full analysis of the
extruder, and they recomended that consideration of
those issues be perforned in a followup HAZCP.
However, that followup HAZOP was never conduct ed. I
want to note again that it was failure of the extruder
to start that resulted in additional material flow ng
into the catch tank.

In 1993, the catch tank was overfilled,
when the extruder malfunctioned, a different scenario.
It was actually in process. It was not during a
startup, but the extruder did malfunction. However ,

the HAZOP conducted in 1999, which was supposed to
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take into account previous incidents, did not identify
nmeans by which an excess level could occur in the
vessel, along with |evel credible scenarios that could
lead to excess pressure were not identified and
recommendat i ons nade.

During the 1990 PHA the Anbco team noted
that high pressure may not be relieved if the relief
[ine was plugged with polynmer, and they nade a
recommendation to ensure that the Iline was clear
during operation, but our investigation team found no
evidence that such a system was provided. In a
pol ymer service, fouling and plugging of equipnent is
a very credible scenario that nust be considered.

During the 1990 PHA the team identified
that the relief system was an adequate safeguard
against high pressure and did not recognize the
credi bl e scenario that both the normal vent and relief
lines could both becone plugged. This is a conmon
cause failure that should be considered when you are
evaluating the systens of polymer where there is
pl uggi ng and fouling, but that did not occur. This is
actual ly what occurred on March the 13th.

Sone other issues that we found in our
anal ysis of the PHA process: A local pressure gauge

was installed to alert personnel of the potential for
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pressure in the vessel, but neither PHA team that is,
in 1990 or 1999, considered that the gauge could
becone plugged and coul d al so beconme usel ess.

The HAZOP nmethod which was utilized
contained no protocol for examning startup and
shutdown issues during operations involving the
extruder, and that would include problens associated
with an aborted startup, which was the situation that
occurred on March 13th, 2001.

The HAZOPs did not docunent any di scussion
of reactivity issues associated with the catch tank
Lisa went into sone detail about a conprehensive
reactive managenment program Consi dering that during
your process hazard analysis is not something we would
contend substitutes for a conprehensive reactive
program However, it is a part of the program

Wien you go through and periodically re-
eval uate your process, that is a good opportunity to
| ook at the hazards of reactive chemcals. There was
no specific guide word to guide the team to reactive
chem cals. There were sone guide words which included
reactivity. However, there was no docunentation that
t hose di scussions took pl ace.

| want to talk a little bit about design

deficiencies, and | want to preface this by pointing
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out that, in the spirit of conprehensiveness, we are
going to talk about a nunber of design deficiencies.
Sone of these were nore causally related to what
occurred on March the 13th, 2001 than others. | wll
try to point those out as well go along, but | do want
to say, not all these were directly related, but we
did want to conprehensively present this to you today.

A nunber of design deficiencies becane
appar ent as operating experience and probl ens
occurred. The level instrunment on the catch tank was
unreliable, and it was prone to false indications. It
often broke when material was renoved fromthe vessel
and frequently was not replaced. There was no
reliable alternate nethod identified to indicate the
level in the catch tank. | think |I have a picture on
this which helps to illustrate a little better what |
am t al ki ng about .

As we have nentioned before, the materia
had to be extracted, had to be renoved, the bolt. I'm
sorry, |1'm having to wade through this. Wien the
material was extracted from the vessel, a probe was
inserted into the vessel to neasure the |evel. That
probe woul d break off when the netal rack, along with
the accunulated polynmer, was wthdrawn from the

vessel. W are going to talk a little nore about that
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particul ar operation in a mnute. But when the probe
was broken, it was not al ways repl aced.

There were incidents in which the catch
tank or reactor knockout pot were conpletely filled
which could render both the vent and relief |lines
i noper abl e. VW have talked about the comobn cause
failure there, where you defeat both your venting
capabilities and al so your relief capabilities.

The relief line on the catch tank and
knockout pot were not shielded fromprocess fluid with
a rupture disk. As Steve pointed out, there was a
rupture disk on the line fromthe reactor. There was
no such rupture disk, which is basically a plate that
rests under the relief device which is neant to
protect it. Certainly in services where plugging and
fouling are issues, good practice notes that it 1is
desirable to have a rupture disk to protect your
relief device.

Let ne talk about the isolation capability
for the vessels, which we found had sone issues as
well. There was a doubl e-bl ock and bleed Iine on both
the inlet and vent lines of the vessel. Those were
fouled by solidified plastic and would not close. As
a point of review, double-block and bl eed, basically,

a way to isolate one piece of equipnent from another
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You have valves that you close, and you have a bl eed
or a drain line between them that you open. So that
if something comes fromone area, it goes through the
drain line rather than going into the other vessel.
However, because of the service these were in, they
were plugged with solidified plastic and would not
cl ose.

There were ramtype valves on the drain
line of each vessel. Steve went into sone detail on
this. This was supposed to allow personnel to verify
that the vessel was depressured, but these were also
prone to polyner pluggage. There's no evidence that
these were actually used on the day of the incident.

The practice of renmoving material fromthe
vessel s required that personnel had to manually renove
the bolts on the manway and then attach a cable to the
netal franme inside and actually use a forklift to
extract the apparatus. This practice presented an
occupational hazard to personnel in the area.

When personnel woul d renove the head, they
woul d hook a cable to the internals of the vessel, and
they would extract that from the vessel. This was
recogni zed as a personnel hazard. However, at the
tinme of the incident, no corrective action had been

made.
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| want to spend a little bit of tine on
the procedures for the safe opening of process
equi prent . W found that there was actually no
standard practice anong the workforce for ensuring the
vessel was depressured prior to opening. A witten
guideline did exist, but it could not be followd due
to the design issues that we previously noted. The
drain valves, the pressure gauge, and the isolation
val ves coul d not be used for their intended purposes.

W also noted that the policy at the
Augusta site did not advise the workforce when to
suspend activities if problenms occurred and safe
equi pnent opening procedures could not be net. In
this particular case, the procedures that could not be
nmet were that the personnel could not positively
verify that the vessel had been depressured. So,
therefore, to open it in the absence of that assurance
could and did lead to an incident.

W have previously discussed in sone of
our i nvestigations the necessity, when safety
requirenents could not be net, to perhaps assenble a
team and do a hazard review No such review took
pl ace that we can tell this day.

| will now turn this back over to Lisa.

She is going to talk about the system for analyzing
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the incidents at the facility and also regarding
simlar incidents. Thank you.

M5. LONG Incidents and near-m sses
provi de opportunities to learn |essons and understand
hazards that weren't understood prior to the incidents
occurring, and it is comon practice for conpanies to

have systens in place to investigate near-m sses and

i nci dents.

BP Anoco did have a programin place to do
this. However, there were previous polyner reaction
i ncidents and near - m sses t hat present ed an

opportunity to recognize a reactive hazard, but they
weren't investigated to level that they understood
this hazard to be the cause.
For exanple, on the initial startup of the
Anodel wunit, they had accunulated lots of mnasses of
pol ymer, waste polyner, that wasn't going to be used.
These were accunulated in large chunks that were
commonly referred to as pods. As you can inagi ne, on
initial startup a lot of this waste material was
accumulated and it was set out into the field.
Several hours after it was set out into the field, the
pods of polymer burst, and in some cases pieces of
pol ymer flew as high as 30 feet.

Thi s i nci dent was i nvesti gat ed and
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corrective action was taken. However, personnel
attributed this incident solely to stress cracking,
and they took action, including generating fewer of
t hese pods, and noving them further away, and this did
decrease the Ilikelihood of this happening. So they
t hought that they had done the right thing.

Evi dence |ater, after this incident,
showed that the chemstry taking place inside these
pods was simlar to the chemstry that took place
inside the polyner catch tank on the day of the
incident. So had they gone further with this initial
i nvestigation, they may have discovered that there was
a reactive hazard there that could have presented
itself in other ways in the Anpodel process.

Over the history of the Anobdel process
there were also nunerous fires at the extruder. These
were investigated; the causes of them were analyzed,
however, not wthin enough depth to wunderstand the
source of the conbustible material that was causing
the fires. In some cases the source of the
conbustible material nmay have been deconposition that
was generating these conbustible gases, but this was
not under st ood.

There were fires involving the catch tank

and the naterial that was renoved fromit. Simlar to
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the fires in the extruder, the sources of conbustible
material were not always understood, and, again, sone
of the sources of these could have been conbustible
materials generated as a result of deconposition.

Any one of these incidents alone,
particularly the fires, my have been hard to
understand. It may have been difficult to get to the
root cause, but if there was a system in place to
identify patterns and trends, one nmay have seen that
there was sonething in conmon and they may have hel ped
hi ghlight the causes of sone of these incidents and
provide a better understanding of the hazard that
exi st ed. However, the BP Anbco didn't have a system
to identify patterns in incidents.

Wien we |ooked at this incident, we also
| ooked at other incidents that occurred even outside
of BP Aroco to see if we saw any simlarities. The
Chem cal Safety Board actually did an investigation of
an incident at Equilon in Anacortes, Washington. This
i nci dent occurred in Novenber 1998, and there were six
peopl e kil l ed.

Hot petroleum liquid was being collected
in a coke drum Normal ly, this liquid was collected
in the coke drum the drum it was filled, it was

cool ed, and then opened and disposed of. Wil e they
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were filling a drum a few days before the incident,
there was a power outage which interrupted the process
and prevented the drum from being filled conpletely.
It also prevented the normal cooling process from
t aki ng pl ace.

So a couple of days after this power
out age, operations personnel, thinking this drum was
cool, they attenpted to open it. The situation here
was simlar to what happened at BP Anoco. It was cool
on the outside, but inside it was very hot and there
was a slow endothermc reaction taking place which
generated sonme gases. When the operations personnel
opened this drum hot vapors and |iquid escaped and
i gni ted.

Again, sone simlarities between this and
the BP Anobco incident: Both involved opening
equi pnent where there were false or m sunderstandi ngs
of the tenperature or the pressure inside the core of
the vessel. They both were exanples of the slow
endotherm c deconposition reaction that pr oduced
gaseous byproducts, which we talked about before as
maybe | ess understood of the hazards. They both were
created by hazards of abnormal startup or shutdown,
and they both involved nmanual opening of hot

pressurized equi pnent.
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Wth that, | am going to turn it back to
Steve Selk, and he is going to review the root and
contri buting causes.

MR SELK: This is a restatenent of what

we consider to be the inportant causes and
contributing causes, and then we wll take vyour
guesti ons.

First, Anoco, the devel oper of the Anode
process, did not adequately review the process design
to identify chem cal reaction hazards. Nei t her the
Research and Devel opnment Departnment nor the Process
Desi gn Depart ment had a systematic procedure
specifically for identifying and controlling hazards
fromuni ntended or uncontrolled chemi cal reactions.

The technology for identifying these
things has inproved greatly in the last tw decades.
Sophi sticated |aboratory equipnment is available that
hel ps identify possible reactions. Together with
speci al i zed expertise, the hazards can be nore readily
identified. Organi zations engaged in this type of
commerce should focus on identifying these hazards
early in the design process.

The Augusta facility did not have an
adequate review process for correcting design

defi ci enci es. Wr kers wer e unabl e to foll ow
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establi shed conmpany policies for |ockout/tagout and
equi prent opening because the plug drains on the
pol ymer catch tank prevented them from verifying the
absence of pressure in the tank.

Recall that this was the first and only
conmercial inplenmentation of a new process. It is
predictable that a new process will have sonme design
fl awns. W suggest that managenent have a system for
identifying and correcting those flaws pronptly.
Wthout such a concerted effort, plant personnel may
take the approach that what they gave us has to be

made to work, and they will nake the best of it.

Exanpl e: Pr evi ous occurrences of
overfilling and plastic entrainment in the connected
piping indicated that the vessel was too snall, that
the level-indicating device was unreliable. On the
day of the incident, operators had no direct

i ndi cation of the level in the vessel.

The Augusta site system for investigating
previous incidents and near-mss incidents did not
adequately identify causes and hazards. Thi s
i nformati on was needed to correct design and operating
defi ci enci es.

They did investigations, but the depth

wasn't adequate. Accurate scientific theories were
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not developed to explain the spontaneous ignition of
waste plastic that sonmetines occurred or t he
phenonenon whereby | unps of waste plastic would burst.

I ncidents and near-msses tend to be
treated as isolated events. Managenent did not have a
system to detect trends and patterns anong the
i nci dents. Taken together, lunps of plastic burst;
sonetinmes they spontaneously ignite. There are fires
at the extruder. If managenent was |ooking for
patterns, it mght have been able to understand that a
chem cal reaction was actually going on inside these
masses of plastic.

The pol yner catch tank had been overfilled
and the vent |lines plugged on other occasions.
Ef fective count ernmeasures were not devel oped.

Contributing causes: Hazard anal ysis of
Anodel process were inadequate and inconplete.
Reactivity hazards such as unintended reactions were
not exam ned in the design phase hazard anal yses. The
extruder operation, and its overall inpact on the rest
of the process, was not adequately reviewed during
formal hazard anal ysis. Credi bl e scenarios by which
the polyner catch tank could becone overfilled were
not identified.

Docunentation did not adequately describe
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the process. The operating principles behind the
pol ymer catch tank weren't particularly well-described

in the process safety information. That led to
m sunder st andi ngs. The maximum fill |evel was not
clearly specified. War ni ngs were not provided about
t he conseqguences of overfilling. Qper ati ons
managenent did not update the docunentation to reflect
changes to procedures and practi ces.

Equi prent opening procedures did not
specify what actions to take when safety precautions
could not be foll owed. On the day of the incident,
and frequently during the life of the process, it was
not possible to verify the absence of pressure inside
the tank because the solid polyner plugged the drain
val ves. Had a policy been in place to stop work in
such circunstances, the design of this vessel may have
been reviewed in 1993, right after the process started
up.

Revi sions to operating procedures were not
subject to managenent of change reviews to evaluate
safety effects. This is not uncomon in industry.
Flow was originally directed to the polymer catch tank
for 30 mnutes during startup. The tinme was |ater
extended to 50 m nutes, which increased the anount of

material that had to be disposed of in the vessel.
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Your questions we shall entertain.

DR ROSENTHAL: You didn't say, "I'm
finished."

(Laughter.)

MR SELK:  Well, | don't think we are. W

have your questi ons.

DR ROSENTHAL : Very excel | ent
presentation. | think all the nenbers of the team
ought to feel very pleased with thenselves. | nean,

don't know what the audience thought, but | thought it
was good.

M5. TAYLOR  The audi ence is inpressed.

MR SELK: | have in New York for the |ast
two weeks. So | nake that excuse.

(Laughter.)

CHAI RPERSON PQJE: Any questions?

DR ROSENTHAL : Yes, I have sone
guesti ons.

It may have been nentioned previously, but
what was the tenperature of the extruder? Do we know
what - -

MR SELK: | think someone el se can give
it to you. It's in the order of 650 degrees
Fahrenheit. W have soneone who can tell us precisely

in the audi ence, Art.
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me?

DR. ROSENTHAL : As the extruder was

runni ng, normal operations.
ART FROM AUDI ENCE: Six fifty.

DR ROSENTHAL: Six fifty?

MR SELK: The Respondent was the

Qperations Manager for the Anodel unit at
t he incident.

DR ROSENTHAL: So 650 degr

the tinme of

ees, and you

nmentioned that there is an onset of deconposition when

the polymer is held what, around 350 or sonethi ng?

MR SELK: Thr ee thirty IS ny

recol l ection, but Anodel deconposes anytinme it is in

the nolten state. |It's the rate of deconposition --

DR ROSENTHAL: At what tenperature does

it melt?

MR SELK:  About 600 degrees Fahrenheit.

DR ROSENTHAL: Ckay, but

deconposi tion

starts -- that's why | asked you -- at 330 or so there

is an onset of deconposition?
MR SELK: That is ny nenory.

DR ROSENTHAL: Ckay.

MR SELK: More rapid deconposition.

DR ROSENTHAL: So certainly it takes

place in the nolten state?
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MR SELK: Yes.

DR ROSENTHAL: Ckay.
MR SELK: Well, it begins slowy, as soon

material beconmes nolten, and accelerates wth

t he tenperature.

di agr am
because

ext ruder

DR ROSENTHAL: Al right.
TAYLOR Can | ask a question?
ROSENTHAL: Go ahead.

TAYLOR  Ckay.

3 5 3B

ROSENTHAL: | will come back

M5. TAYLOR Cay. Go back to your
again of the extruder and the catch tank,
| had a question exactly, what gets to the

? | wanted to go back to that. You nentioned

that there were nunerous fires and that there were

col l ecti

is that

punp.
count er -
bl ocks
SCrews.
i nsi de
t hr ough

st rands.

(202) 234-4433

ons of material in the extruder. Exactly what
in the extruder?
MR SELK: The extruder is like a big
It is akin to a neat grinder. It has two
rotating screws typically. There are kneadi ng
on the screws and conveying parts to the
The polyner is squeezed, sheared, and heated
the extruder while it is punped and pushed

a die, so that it can be stranded, made into
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So things don't accumulate there, but the
extruder is vented. On occasions there were fires at
the extruder that could be attributed to deconposition
of the plastic.

M5. TAYLOR  Ckay.

MR SELK: And other fires of a nore
mechani cal nature that, as we |earned, coul d
contribute to its not starting.

M5. TAYLOR | see

MR SELK: W believe that air entered the
extruder and burned plastic that was left inside and
created that ash

M5. TAYLOR Ckay. One of your other
guestions, in renmoving the polyner in the past,
enpl oyees were renoving the polyners from the catch
tank how of ten?

MR SELK: Ch, every couple of nonths.

M5. TAYLOR  (kay, and you mentioned that
there had been an indication of buildup of the polymner
in the vents that they recognized or --

MR SELK: There had been previous
i ncidents where so nuch polynmer had been sent to the
vessel that the vent |ines becane pl ugged.

M5. TAYLOR  And what was the reaction or

what was the response?
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MR SELK: Vell, | think our observation

is that it wasn't considered a hazard. They t hought
of it as benign, solid plastic that was nore an
i nconveni ence to be dealt with than a hazard.

MB. TAYLOR  Ckay.

MR SELK: And that is why we've focused
on the No. 1 root cause, to look for the possibility
of reactions.

CHAI RPERSON PQJE:  Steve, can you give us
sone characterization of the -- we are famliar as a
Board, because of the events at the Mrton incident
with an exothermc reaction synthesis of a chem cal as
well as the exothermc reaction of the degradation of
t he product itself.

But in this instance you are dealing with
an endothermc reaction. It is that a relatively
infrequent event to be at the basis of a reactive
i nci dent ?

MR  SELK: I think so. Most of us
recogni ze that reactions that release energy are
hazardous. This one actually absorbed energy, but it
converted energy as well to pressure. So while when
those reactions were occurring, it was actually
cooling down the mass of plastic in the vessel, still

600 degrees in there, approximately, gases are being

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

55

formed and they exert pressure. So we have an energy
conversion, and it is insidious.

CHAl RPERSON PQJE: And al so what woul d be
the failure to really docunment a vessel's role during
inportant operations |ike startup, shutdown, or an
unanticipated -- but the world doesn't work perfectly,

SO0 you have to expect sone interruption because of a

m shap.

MR SELK Vell, let me field your
guestion this way: | have worked in the industry for
nore than 25 years before comng here, and | have
desi gned many processes. It is not wunusual that

docunentation of how things work or how they were
attended to work gets short shrift in the design
pr ocess. The docunentation they had | think is
consistent with 1980s era technology, but we have to
do better.

CHAl RPERSON PQJE: Let me ask one nore
guestion in that domain. There was a PHA done first
in 1990 during the design phase of the operation, and
then a second one done in 1999, nine years later. |Is
that a conmon frequency rate for redoing a PHA?

MR SELK: Vell, | think the frequency
could be greater. In processes that are regul ated as

hi ghly hazardous the mninmum tine is five years. So
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one of the things that the investigation team
considered along the way is, given that it was a new
process and had never before been conmercialized by
this operator anyway, that they ought to have gone
back a couple of years later and |ooked at, hows it
goi ng; how s it working out?

But the organization went through many
structural changes. This particular plant seens to
have been orphaned from the parent corporation due to
substanti al organi zati onal change.

DR ROSENTHAL: Wiy don't we cone back
again, Steve -- | think the comments nade that regard
exothermc reactions as being |ess serious, we pay
less attention to them in the industry, in general,
does this not represent perhaps a weakness in general
i ndustry gui dance? | nean, on the sun Anmodel woul d be
a very unstable material, as would al nost everything
el se.

What | am trying to say, in environnents
where heat 1is abundant, exothermc reactions are
spont aneous. Wen we think of the normal exothermc
reaction, it is the absence of energy. So has
i ndustry guidance sufficiently alerted us of this type
of occurrence in this type of operation?

You nentioned Equilon. | would guess,
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wi thout looking at it, there nust be lots of extruder
incidents in which extruders go down, material is
stuck in there, and the thing pops. Conment.

MR SELK: | don't think that guidance is
very good in the area of endothermc reactions. One
thing that speaks to that is that we are fairly
confident that no one in their organization had any
conception that such a thing could even happen. After
it happened, we all had to convince each other and
ourselves that this is what occurred. So it is
anyt hi ng but obvi ous. It is one of those insidious
hazards that requires further education.

DR ROSENTHAL: You say, "insidious."
Ckay, | would say insidious only until you know it.

MR SELK: Right.

DR ROSENTHAL: It is no |onger insidious
to you now, right?

MR SELK: Not to me, what about the rest
of the people in this business? And to communicate it
and get people aware of it reduces that --

M5. TAYLOR | have one question. Well, |
don't know if this is the appropriate place to ask
this, but this is a very good report and it is also
very technical. So the question that | would ask is,

now we have to communicate this to the workforce who
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woul d actually be |ooking at what happens here. So
what do we tell the workers about this process that
will keep this from happeni ng agai n?

MR SELK: Vell, Andrea, | would suggest
t hat perhaps you mght want to, after the neeting, ask

others here, because we have covered a |lot of

techni cal ground. The information that 1 covered
early on, | would suspect is not the nost interesting
i nformati on. How we can better communicate hazards

and the need to identify those hazards in a briefer
format is an area that | think requires work on our
part.

W have published shorter docunents,

safety bulletins, case studies. Perhaps you could ask

others. | amso close to it, I know it so well, that
| don't have a feel for it, but | don't believe many
people will read the whole report, no. It is |lengthy

and conpl i cat ed.

M5, TAYLOR Vell, one of the concerns
that | have is that we did have three deaths. So for
workers in the plant, we do have to communi cate what
happened, yes, and how can you, as the enployee who
will try to open this cap, not knowi ng the endothermc
reaction is happening on the inside, how can you know

what to do the next time that that can happen?
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MR SELK: Vel |, perhaps we can focus on

publ i shing sone overview docunents that contain the
information in a brief enough package that people wll
read it.

DR ROSENTHAL: O to enphasize that if
| ockout/tagout doesn't work, don't do it.

MR SELK: W have had a great chall enge
with the issue of |ockout/tagout. There is a
principle in this business that you don't open
sonething that you haven't positively verified. That
was a major design defect that should have been
corrected, but in our hearts the investigators have
concluded that a reasonable person arned with the
know edge they had about the nature of this naterial
woul d have the next day gone out and opened this
vessel anyway, because they thought of it as just
containing a big block of ice.

But to speak to that, we don't want to
buil d process equipnment that is not verifiable. Early
on, that defect should have been corrected. Don' t
build things that get plugged up.

CHAlI RPERSON PQJE: Steve, | want to just
explore one other generalized area that you raised
quite high through this investigation. It is one that

sages like Dr. Rosenthal and Trevor Kletz have called
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to our attention. W don't learn the |essons of what
has happened in the past, and we have a tendency,
then, to repeat themor to allow a major catastrophic
to occur.

You have | ooked at the incident and near-
mss investigation profile for this facility. How
conmon are near-mss investigation prograns in
facilities l|ike the nylon-producing facilities or
ot her plastics-producing facilities?

Al so, the team enphasized that there was
no systemto identify the pattern of incidents. Wat
woul d be your collective professional wisdomas a team
about the expectations for such a systenf

MR SELK: Well, we can't fault people for
m ssi ng a scientific concept in a single
investigation. That would just be so unfair. But one
way that you <can avoid mssing things is to
collectively 1look at the incidents, gather them
toget her every twelve nonths or every six nonths, and
say, what has happened out here? Purposefully | ook
for patterns, because then that mght trigger in your
mnd that you haven't fully wunderstood all the
phenonenon. That is one of our key nessages, Jerry.
It is not easy to do, but if you don't try -- okay?

CHAI RPERSON PQJE: Any ot her questions?
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MB. TAYLOR: No, not for now

CHAl RPERSON PQJE: Ckay. Well, thank you.
DR ROSENTHAL: Thanks again to the team
You did an excellent job.

CHAI RPERSON PQJE: Ckay, the next portion
of our agenda then is a brief update from Chris, as
the Chief Qperating Oficer. Anything you want to add
to your earlier comments?

MR WARNER As | stated before, we're
novi ng very aggressively to inplement all of the IG
recommendations. W have sent to the IGtoday a fina
plan for finishing all the recomendations. V¢ have
inplemented a good majority of them already, and we
have plans inplenmented on finishing that task on time.

In that regard, | do have the final Board
order and a final rule, pending your vote on that
order.

DR ROSENTHAL: W've finally succeeded in
getting our proposed regulation on the Sunshine Act
into The Federal Register. It issued on April 16th.
| would like to propose a notation itemin regard to
adopting this notation item wth regard to the
Sunshi ne Act. So I wll so propose to the other
menbers that we execute the notation Item 183 in

regard to the adoption of disciplinary action.
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MB. TAYLOR And | second that notion.

CHAlI RPERSON PQJE: Ckay, having been so
called for and seconded, and let me just restate for
the Board what we are acting on here. A notion has
been forwarded to adopt notation Item 183, which would
provide for approval and Federal Register publication
of a final rule establishing CSB regulations for
i mpl erenting the Governnent-in-the-Sunshine Act, and
also affirmng that the Board's intent is to be bound
by the provisions of the final rule, even while the
date is pending for that to becone finally effective.

So, Chris, do you have the itens?

Is there any comment or discussion that
the other Board nenbers would want to have on this
matter?

DR ROSENTHAL: No, | think it is a very
desirable nove. It is sonething we have attenpted to
do in the past, but due to our state of |less than
opti mal organization and overload, have not always
been able to do, and I am looking forward to a mnuch
nmore regular pattern of neetings, open votings, and
di scussions in the future.

CHAI RPERSON PQJE:  Andrea?

M5. TAYLOR  No.

CHAl RPERSON PQJE: Ckay, so then, having
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heard no additional discussion, if you could please

execute your action on this matter, and | will pass it
to Chris to be counted, and then I wll record the
vot e.

DR ROSENTHAL: Can he count that high?

(Laughter.)

CHAlI RPERSON PQJE: He's got an assi stant
with a cal cul ator.

(Laughter.)

DR ROSENTHAL: Do we have soneone to
supervi se the counting of our vote?

CHAl RPERSON  PQJE: Let our  Ceneral
Counsel . Chris, take off your hat and put on the
CGeneral Counsel hat and nmake sure we're legally
bi ndi ng here.

(Laughter.)

Ckay, so the notion has been carried,
three affirmative votes. This now neans that we are
in conmpliance with the Sunshine Act. W wll proceed
with publication of a final regul ati on. The
antici pated schedule for this will be that, as of this
afternoon, the Ofice of General Counsel will transmt
this to the Ofice of Federal Register. It likely
will be published in The Federal Register by next

week, and we anticipate by a nonth's hence this wll
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becone a finally effective date for our final rule in
conpliance with the Governnent-in-the-Sunshi ne Act.

Ckay, other business that we have before
us today is just to identify the next public Board
neet i ngs. May 30th will be our next public neeting.
It will not be in Washington, D.C It will be in
Pat erson, New Jersey. This is to allow us to have a
public hearing on the larger issue of reactive
chem cal nmanagenent and its role in the persistence of
catastrophic incidents. That will occur in Paterson,
New Jersey. Any nenber of the public who wants to is
hereby notified of that. It is available for anybody
here today out on the table.

W al so have anticipated a tentative date

for our next neeting here, and that will be on June
4t h. The focus of that nmeeting will primarily be on
the Board' s recomendations program although | am

urging Chris at this nmonent in tine to work with Bill
Hoyl e and his staff to see whether we m ght al so have
an update on at least one of the nore recent field
investigations, just to introduce that subject to the
Board as a whol e.

(Whereupon, at 11:35 a.m, the Public

Meeting was concl uded.)
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