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(9:00 a. m)

DR TAYLOR Good norning. W're going to
get this neeting started.

|"d like to wel cone everyone to this public
neeting of the United States Chem cal Safety and Hazard
| nvesti gati on Board.

The subject of today's neeting is the 1998
accident of Mrton International here in Paterson, New
Jersey.

| am Dr. Andrea Taylor, and | wll be
chairing today's neeting on behalf of the Board. Wth
me today on the podium are ny fellow Board nenbers:
Dr. Paul HIIl, to ny left, your right; Dr. Cerald Poje;
and our Chief Operating Oficer and Ceneral Counsel,
M. Chris Warner.

| would also Iike to acknowl edge the
presence in the audience of our fellow Board nenber,
Dr. Irv Rosenthal. Dr. Rosenthal has recused hinself
from deliberating and voti ng on t he Mor t on
i nvestigation due to his past association with Rohm and
Haas, which has since acquired Mirton International.

Today's neeting 1is an opportunity to
witness the presentation of findings to Board nenbers

from the Board staff investigating the Mrton case.
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The Board will vote within the next several weeks to
accept, nodify, or reject the report of the staff.

Many of you are already famliar with the
US Chemcal Safety Board. I wll be brief in
descri bi ng who we are and what we do.

W are an i ndependent agency of the federal
governnment authorized in the 1990 dean Ar Act
anmendnments and funded by Congress in 1997. Qur nandate
is to investigate and report the causes of serious
chem cal accidents, accidents that cause deaths and
infjuries to workers, endanger the public, destroy
property or danmage the natural environnent.

W have a maxinmum of five sitting Board
nmenbers appointed by the President and a professiona
staff which includes investigators, |awers, engineers,
and support personnel .

The Board does not issue regulations or
fines, and we do not find fault in our investigations.

By |Iaw, the conclusions and recommendati ons of a Board
report may not be used as evidence in civil liability
[itigation.

Qur role is threefold. W investigate
acci dents thorough and ascertain their root causes. W
report our findings to the public, the governnent, and

the affected communities, and based on our findings, we
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make safety recommendations to governnment agencies,
i ndustry, trade associations, and others.

Wi | e exact statistics do not yet exist, we
do know that chem cal accidents are a serious problem
in this nation. There are at |least 100 serious

chem cal accidents at fixed facilities in the U S. each

year. Nationally chem cal accidents result in around
$1 billion worth of insured property |osses each year
Total financial |osses, insured and uninsured, are
nmuch hi gher.

The Board's overarching goal is prevention.
VW know that nost chem cal accidents are preventable,
but in many cases people sinply lack inportant
know edge about the ~causes of previous serious
acci dent s.

The result, unfortunately, is that simlar
acci dents recur unnecessarily.

W are gathered here this norning in
Paterson to hear the findings of the CSB investigative
staff regarding and serious chem cal accident which
occurred on  April 8t h, 1998, at t he Mort on
International plant not far from where we sit here
t oday.

The Board investigation of the Mrton case

has taken sone 27 nonths to reach this closing phase.
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The Board's goal for the future is to inprove
i nvestigative process and issue reports nmuch nore
qui ckly.

In the case of the Mrton accident, the
Board was only eight weeks old on the day of the
accident and was operating with a skeleton staff of
just five people.

The investigative process is conplex and
pai nst aki ng, and conclusions are never available as
soon as any of wus would Iike. The Board has nade
considerable progress in just the last few nonths
recruiting additional skilled investigators. Wth our
new staff, we will be able to increase the nunber of
reports which are issued and also reduce the tine
required for their conpletion.

Today we wll hear the findings of the
Board investigation team which has been studying the
Morton accident for the past two years. W wll hear
presentations fromthree staff: M. David Heller, the
| ead investigator; M. wlliam Hoyle, the Board' s head
of Investigation and Safety Prograns; and M. Richard
Vedlich, a Board consultant with Chilworth Technol ogy,
| ncor por at ed.

Board nenbers will have an opportunity to

guestion the staff at intervals during the presentation
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or at its conclusion. | wll request Board nenbers to
direct their remarks strictly to the subject at hand,
the Morton case, and to Iimt each question period to
five mnutes, and I'm going to be very strict about
t hose five mnutes, Board nenbers.

After the final question period and cl osing
remarks, there will be an opportunity for interested
menbers of the public to provide brief coments for the
record.

The Board wll also entertain witten
conments on the investigation thereafter. |If you w sh
to submt a witten comment, you nust do so no |ater
than this Friday, July 21st. Again, submt your
conments no |ater than Friday, July 21st.

Nothing in this investigation should be
regarded as final or conclusive until the Board as a

whol e has had the opportunity to vote on the staff

report some tinme in the next several weeks. If the
report is approved, it wll be published imediately
and will be available by contacting the Board or

visiting our Wb site, which is ww. chensaf ety. gov.

Many of you here have sonme famliarity with
the Mrton accident. On the evening of April 8th,
1998, a violent explosion occurred at the Mrton plant

injuring nine workers and releasing chemcals into the

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

8

surroundi ng comunity. The resulting fire took al nost
three hours to bring under control.

The explosion occurred in a 2,000 gallon
reactor which experienced a runaway chem cal reaction

W are all conscious of the tragic incident which
occurred at Napp Technologies in Lodi, New Jersey, on
April 21st, 1995. The Lodi accident clainmed five lives
and injured many nore. This accident also involved a
runaway chem cal reaction. So it is entirely fitting
that we neet here in New Jersey to hear the results of
this investigation on the Mrton accident.

Let ne thank several organizations which
have contributed to the Mrton investigation. The
Board has worked successfully with the Environnental
Protection Agency, EPA, OSHA, the Cccupational Safety
and Health Admnistration; Mrton Chem cal; and PACE
the Paper Alied Industrial, Chemcal, and Energy
Wrkers International Union; and with |ocal energency
response organi zati ons.

W have al so received contract support from
the Departnent of Energy's (Gak Ridge National
Laboratory and from NASA.

| would also Iike to acknow edge the
presence of staff representing the New Jersey

congressional delegation. W thank them very much for
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their interest in the Board and in this accident
i nvestigation.

| believe several of you have brought
statements from your nenbers that you would like to
read, and | wll invite you to do so later this
nor ni ng.

Finally, let ne thank Mayor Barnes and the
city admnistration of Paterson not |east for mnaking
avai l abl e their council chanbers for this neeting.

Wth that, let ne recognize Mayor Barnes,
who is in our audi ence. Mayor Barnes.

MAYOR BARNES: (Good norni ng, Board.

W wanted to cone by this norning to
wel cone all of you to the Gty of Paterson. V¢ have
been able to look at sone of the things that we've
gotten so far, and we think this is going to be a very
producti ve neeti ng.

So we're asking everyone to pay attention
to see what's going on, and it's real inportant for all
of us to understand.

But on behalf of all of the people of the
Cty of Paterson, we want to thank you for your swft
i nvestigation and review and to keep us inforned. So
t hank you very much

DR TAYLOR Thank you, Mayor Barnes.
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Thank you for those comments. Thank you for com ng.

(Appl ause.)

DR TAYLOR Wth that, 1'd like to
recogni ze ny fellow Board nenbers for remarks that they
may have.

Dr. HII.

DR HLL: Yes, thank you, Dr. Taylor. I
w |l be very brief this norning.

| know it has been a long road to get to
this point, and we've had our share of difficulties,
but we're all here today to hear fromthe investigative
team and |I'm just pleased that we have reached this
very inportant mlestone in this particular accident
i nvestigation such that something productive will cone
out of it hopefully, and we can provide recomendati ons

to insure that this type of accident does not happen

again.

I'm certainly anxious to hear from the
team as |'m sure people in the audience are. I
wel come them as well as others who nmay provide

comments on this particular investigation as a result
of Dave's presentation, and | ook forward to hearing
fromthe team

Thank you.

DR TAYLOR  Thank you.
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Dr. Poje.
DR PQIE: If | could just echo those
remarks, |'mvery eager and happy to be here, thanks to

the Mayor and the city for providing this wonderful
space for us to do this presentation.

| think I would just like to say that the
i nportance of the Mrton incident is the |essons that
we're going to learn fromit. I'"'m eager to hear the
presentation from our staff who have worked diligently
to bring this product to the floor today.

But | also would like to reiterate what
Andrea has said, which is that this is a pre-decisiona
neeting. It's a presentation to be educational for us,
as well as for the audi ence, and the Board nenbers wl|
ultimately have to nmake deci sions about this report.

Therefore, you should know that the Board
menbers individually will nake those decisions, and we
wel come input from all of you or any of you on any
matter or aspect of this investigation. During the
break you can neet with us and feel free to get our
cards. If you want to provide us wth additional
information, we'd welcone it, but clearly we share your
ent husi asm about this becom ng conplete in a very short
time framework. So we would Ilike to wirk as

expedi tiously as possible.
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Once again, thank you all for appearing
her e.

DR TAYLOR  Thank you, Dr. Poje.

| will now turn this neeting over to our
| ead investigator, David Heller.

MR HELLER  Thank you, Dr. Taylor and Dr.
Poje, Dr. HII.

On Wednesday, April 8th, 1998, at 8:18
p.m, an explosion and fire occurred during the
production of automate Yellow 96 at the Morton
International plant in Paterson,m new Jersey. The
expl osion and fire were the consequence of the runaway
reaction of ortho-nitrochl orobenzene, or ONCB, with 2-
et hyl hexyl am ne, or 2-EHA

Now, these are chemicals that have sonewhat
low reactivity by thenselves, but in conbination, we
found that they were very reactive.

They over-pressured a 2,000 gallon kettle
or reactor and released flamable material that
i gnited.

Because of the serious nature of the
incident, including injuries to nine enployees, the
rel ease of potentially hazardous materials into the
conmmunity, and danmage to the plant, the Chem cal Safety

and Hazard Investigation Board initiated an incident
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i nvestigation.

Now, the purpose of the investigation was
to identify the root causes of the incident and mnake
recommendations to prevent simlar incidents. This is
a picture taken fromthe night of the incident. On the
left is the building that experienced the fire. The
fire fighters are just getting their attack going
t here.

This nmorning we'll be presenting to the
Board a review of the incident, the key findings
devel oped by the investigation, our determnation of
the root and contributing causes of the incident, and
our prelimnary recomendations to Mrton, OSHA EPA
and others to prevent a recurrence.

M/ nane is David Heller. ['"m an
investigator with the Chemcal Safety Board, and | cone
to the Board after 24 years in the private sector. M
background is chem cal engineering. I"ve been in the
safety field for about the |last 16 years.

Engi neering experience included work as a
production engi neer, process engi neer, t echni cal
manager, and in safety |I've served as safety manager at
multi-unit chemcal plants and as manager of process
safety and nmanager of |oss prevention in the corporate

safety offices of multinational chem cal conpanies.
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|"d like to introduce ny fell ow presenters.
First, M. R chard Wedlich. R chard is the senior
process safety specialist at Chilwrth Technol ogies,
| ncorporated, and M. Wdlich will be presenting the
results of work conducted by Chilworth to examne the
t hermal hazards of the Morton process.
Secondly, M. WIliam Hoyle, who is the
Chem cal Safety Board's Director of Investigations and
Safety Prograns, and he'll be presenting the Chem ca
Saf ety Board' s recommendati ons.
Let ne say a few words about our
i nvestigation process. The Chemcal Safety Board

received and shared information with OSHA, EPA, and

| ocal energency response organizations. W exam ned
physi cal evidence from the incident. W conduct ed
interviews with Mrton personnel, and we reviewed

rel evant docunents obtained from Mrton.

VW were assisted in our field work by
contractors from the Department of Energy's Qak Ridge
National Laboratory and the NASA, National Aeronautics
and Space Admnistration, or NASA's Wite Sands test
facility. The |aboratory testing of the Yellow 96
process and processed materials was conducted for us by
both the Wite Sands test facility and Chilworth

Technol ogy, | ncor porat ed.
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Also, at this point I'd Iike to acknow edge
and thank the follow ng organizations who assisted us
or provided information during our work: EPA Region 2
and EPA's CEPO (phonetic) office; OSHA Region 2 and the
CSHA Process Safety Services Goup; Passaic County
Departnment of Health; Paterson Fire and the Police
Departnments; the United Kingdomis Health and Safety
Executive; the Center for Chemcal Process Safety;
PACE, the Paper Allied Industrial Chemcal and Energy
Wrkers International Union; and Morton International.

Wat 1'd like to do now is sunmmarize the
root and contributing causes of the event to give you
all a context as we present the details of the case.

First, neither the prelimnary hazards
assessnent conducted by Mdrton and Paterson during the
design phase in 1989, nor the formal PHA conducted in
1995 addressed the reactive hazards of the Yellow 96
process, and not addressing these hazards resulted in
design, operational, and training deficiencies. The
kettle did not have adequate cooling capacity to handl e
the exothermc synthesis reaction to nake the Yellow
96, and an exotherm c reaction or exotherm generates
heat as a byproduct of the chem cal reaction.

The kettle was not equipped with safety

equi pnent such as a quench system or a reactor dunp
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system to stop the process to avoid the runaway
si tuati on.

Rupture di sks, and these are safety devices
which are put on the kettle and are designed to open
under high pressure to protect the equipnment and
personnel from a catastrophic failure of the vessel
well, the rupture disks on the vessel involved in the
incident were too snmall to safely vent the kettle.

Qperating procedures. The operators used
to run the process did not cover the safety
consequences of deviations fromnormal operating limts
that could lead to a runaway reaction or the steps to
be taken to avoid or recover from such deviations, and
training did not address the possibility of a runaway
reacti on and how operators shoul d respond.

The process safety information provided to
the plant operations personnel and the team doing the
formal PHA did not warn them of the potential for a
danger ous r unawnay chem cal reaction. Mor t on
researchers had docunented that the desired reaction to
form Yell ow 96 was exothermc, and that Yellow 96 woul d
begin to deconpose rapidly or run away at tenperatures
close to the wupper operating limt -- operating
t enper at ur e.

And the operators and supervisors were
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unaware that a dangerous and undesired deconposition
reaction was possible. Now, deconposition reaction
occurs when a chemcal breaks down into snaller
nol ecul es  after being exposed to an elevated
tenperature, and liberation of |arge anmounts of heat
and the generation of high pressure nay acconpany
deconposition reactions.

Third, process devel opnent did not address
i nportant aspects of the reactive hazards. Mor t on
converted their process during the design phase from a
staged addition or sem-batch process to a staged
heating or batched process w thout adequately assessing
the possible hazards of this change, and it likely
woul d have been easier to control the heat outfit from
the sem -batch process than the batch process.

Also, Mrton did not investigate whether
the kettle had sufficient heat renoval or venting
capability.

W also identified two contributing causes.

Contributing cause nunber one, the hazards of
operational deviations were not eval uated. Mansurin
(phonetic) did not investigate evidence in numerous
conpl et ed batched sheets and tenperature charts of high
tenperature excursions beyond the nornmal operating

range.
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And Morton did not follow their nanagenent
of change procedures to review changes nade in the size
of the kettle and the size of the batch. Mort on
changed the Yellow 96 processing equipnent from 1, 000
gallon kettles to 2,000 gallon kettles and increased
the batch size by nine percent in 1996, and they did
not use their existing nmanagenment of change procedures
and did not review the changes for possi bl e
consequences.

Now some background on the Mrton facility
and the Yellow 96 equipnent in process. Mor t on
International, Incorporated was a nmmjor salt producer
and the nmaker of specialty chemcals for a variety of
applications. Mrton devel oped the autonmate Yell ow 96
dye product in the 1980s, and conbined wi th other dyes,
automate Yell ow 96 produces bright green shades of die,
and they're used to tint fuels.

Morton does not nake Yellow 96 at this
tinme. However, the lessons learned from this
investigation are certainly inportant for the chem ca
processing industry as a whol e.

| should add at this point that the
Chem cal Safety Board is not presenting certain details
of the Yellow 96 process or the process chem stry due

to Morton's assertions of confidenti al busi ness
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i nformati on.
And al so, as Andrea nentioned, in February

1999, Morton becanme a wholly owned subsidiary of Rohm

and Haas.

DR TAYLOR  Davi d.

MR HELLER  vyes.

DR TAYLOR | just wanted to ask: can
everyone hear in the back? | see sonme straining. Can
you pull it just a little bit up closer to your --

okay. There you go.

MR HELLER Al right. W'Il try that.

The Paterson facility is |located in Passaic
County. It's on a nine acre site surrounded by other
i ndustrial establishnents and residential homes. From
this aerial view, we can see the plant is bordered on
the west by New Jersey Route 20. That's MLean
Boul evard, and on the east by the Passaic River

The accident occurred in Building 11, which
is one of the three floor building on the east end of
the site, and kettle seven was in this upper quadrant
here. Again, this is the Passaic R ver right out here.

| ndustri al dye product s t hat wer e
manufactured in the plant are by batch processing, and
mxing occurs in reaction vessels, again, called

reactors or kettles. Various raw nmaterials are m xed
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in the kettles, and heat is applied to drive the
reacti on process.

The resulting dyes are further processed
after the reaction step to renove residual chemcals
and waste products, and the final product is put into
drums or transferred into storage tanks, and it's
either shipped off site at this point or blended wth
ot her products to produce other colors.

Now, again, | noted that from 1990 to 1996
Morton produced the material in various 1,000 gallon
kettl es. In Septenber 1996, they switched to 2,000
gallon kettles, and that was to mnimze color
contamnation which you can get if you' re nmaking
different chemcals in the sane reactor

Kettl e nunber seven was the kettle that was
involved in the incident, K-7, and that was one of the
2,000 gallon kettles.

This is a sinplified flow sheet of the
process with the reactor there in the center. The
kettle K-7 was designed and manufactured in 1962. The
interior of the kettle was glass lined to prevent
corrosion of the carbon steel shell and heads. A
heating and cooling jacket surrounded the outside of
the kettle.

This is an annuler space, sort of like a
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t hernmos bottle. This surrounds the outside of the
kettle, and steam or cooling water would go into this
area so that it wouldn't contact the materials inside
the batch to provide steam for heating or cooling
wat er, obviously for cooling of the batch.

The kettle had a maxi nrum al | onabl e wor ki ng
pressure of 100 pounds per square inch, and the rupture
di sks, again, the safety devices on the kettle, were
set for ten pounds per square inch.

And to give you an appreciation of the
scale and the operator's novenents as we get into the
time [ine of the event, the dianmeter of the kettle with
t he jacket was about seven feet.

Nozzl es were |ocated on the jacket for the
steam and the cooling connections and also on the top
head of the kettle to provide piping connections. So
on the top there was one single speed agitator that
woul d have extended down. You can see still on the
schematic the agitator extending down into the kettle,
and also there was a man-way. This was a 14 by 18 inch
man-way, and it was bolted on by four C type cl anps.

Now, on the other nozzles on the top of the
kettl e, there was a thernocouple for neasuring
t enper at ur e. "Il talk about that nore in a mnute.

This was a nozzle for the rupture disks to extend away
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from the kettle. D was a return from the overhead
condenser. E is a raw material feed port. F was the
two inch vent line, vent for the kettle. G was the

line to the overhead condenser, and this was a glass
l'ine. You'll see a picture of that l|ater on, and
there's another raw material feed that you can't see
that's hi dden behind the agitator.

The kettle extended vertically from the
second floor down to the ground level, and the
operators would work from the second floor deck. You
can see the dotted line is the second floor deck up
here. So they had access to the tops, the top of the
kettles, the man-way, and the instrunmentation, and the
valve handles from the cooling and the steam were
pul l ed up through the deck so that the operators could
have access to those valves even though the valves
t hensel ves were underneath this second deck which was a
steel grating.

Ckay. So the cooling water and the steam
flow are controlled by manually operated valves, and
the operators determne the degree to which these
val ves were opened based on their experience in running
the process, and also the timng of switching from a
heating to cooling and back was also based on the

operator's experience.
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Now, react or i nstrunent ation provi ded
neasurenents of the reactor tenperature, the reactor
pressure, and the cooling water pressure. And
tenperature was neasured by one thernocoupl e which was
connected to two tenperature readouts.

There was a circular chart in this box
here, and that chart could record tenperatures up to
150 degrees Centigrade, and then it was maxed out, and
you coul dn't see anything above that.

The operators also had a digital readout in
this small, rectangular box that was also on that sane
box with the tenperature chart.

Now, the kettle was not equipped wth
tenperature or pressure alarns, and there were no

automati ¢ shutdown devices, and everything you hear in

the presentation wll be in degrees Centigrade or
Celsius unless | specifically nentioned that it's
Fahrenhei t.

Let ne break at this point before we get
into the tine line of the incident and see if there's
any questions fromthe Board.

DR TAYLOR | have one. | wanted to ask
about the tenperature gauge. Were was it |ocated
exact|y?

MR HELLER Ri ght. That's on the wall.
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So it was the kettle -- you have the kettle in front of
the operators and then the tenperature gauge was on the
wal | behind the kettle.

DR TAYLOR  Behind the kettle. Ckay.

And then the second question was regarding,
agai n, how the cooling versus the heating of the --

MR HELLER Ri ght. "1l explain that in
quite a bit nore detail as we get into tine line and as
the operators went through those various steps, and |
have sone schematics that showthat a little clearer.

DR TAYLOR Ckay. O her Board nenber
guesti ons?

DR PQJE: Yeah. Can you tell us what the
assertion of confidential business information neant in
terns  of your ability to draw findings and
reconmendat i ons?

MR HELLER It really didn't affect the
results of the investigation. Qur findings and
conclusions really weren't critical to the findings and
conclusions of the investigation. So it was not an
issue for us to protect those clains.

DR PQIE: And one nore thing. Dd you
noti ce anything unusual about the mechanical integrity
of any of the equipnment that would indicate a potential

failure that was out of the nornf
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MR HELLER  No, there was nothing that we

saw in our investigation or in the mterials we
obtained that indicated anything untoward on the
equi prrent .

DR TAYLOR O her questions?

(No response.)

DR TAYLOR  (kay.

MR HELLER | would Iike to now get into a
description of the incident itself. On April 8th, the
second work shift started at 4:00 p.m, and during this
shift Yellow 96 was going to be prepared in kettle K-7.

Pl ant bat ches had been nunber ed
sequentially from the begi nning of production in 1996,
and this was going to be Batch No. 32.

The operators used batch sheets for step-
by-step guidance in performng the process. The batch
sheets were witten and approved by plant nmanagenent
and supervision and operations personnel. The Yel |l ow
96 batch was about nine pages |ong and included
processing steps following the reaction that are not
germane to our discussion, and those were the clean-up
and the final processing to get the product ready for
sal e.

The batch sheets also had abbreviated

safety data sheets, and they listed the key health
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hazards and personal protective equipnment for raw
materials and the products, and on the batch sheets,
the operators record the tine when each step began and
ended, the tenperature of the kettle contents during
that step, and their initials and also their coments,
if they had any, on the batch at that point in tine.

And the batch sheets for Batch 32 were not
recovered after the incident.

Now, both operators involved in the
i ncident had nade Yellow 96 before. The |ead operator
had 31 years of plant experience, and the assistant
operator had nore than three years of plant experience.

Before beginning the batch, again, Batch
32, the kettle was inspected, and the operators did
t hat by | ooking down through the man-way to insure that
it was clean and enpty, and they reported that it was,
and the kettle at this point was at anbient tenperature
of the room

Once they had done that inspection, the
operators closed the man-way and cl anped it, and again,
we saw earlier the four C clanps that were used to bolt
down the hatch.

And the first processing step after that
was the addition of the ortho-nitrochl orobenzene, or

ONCB, to the kettle.
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Now, ONCB has a nelting point of 32 degrees

C., which is about 90 degrees Fahrenheit, and so it
woul d have been a solid at room tenperature. So in
order to process it, the druns were placed in a hot box
for several days to be nelted before use, and the hot
box was an enclosed room with a steam heater, and it
was | arge enough to contain the druns.

The drunms were taken out of the hot box
then this afternoon, and they were brought up by fork
lift to the building and by the building elevator up to
the second floor, and only the Yellow 96 operators and
their material handling helpers remained in the
bui l ding during the addition of the ONCB, and they wore
protective equi pnent.

Qperators running the other processes in
the building left the building to avoid exposure to
ONCB vapors, which is toxic.

A vacuum was used to draw the ONCB fromthe
supply druns into the kettle, and that was using a
conbi nati on of piping and flexible hose. At this point
the vessel agitator was started, and it remained on
t hrough t he bal ance of the operation.

The transfer to the ONCB was nornal. It
took about 30 mnutes, until 5:15 p.m, and once the

transfer of the ONCB was conpleted, the tenperature
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inside the kettle was reported by one operator to be,
guote, 60-sonething degrees, alnost 70, and by the
second operator it was about, quote, 44 degrees.

And 1'd like to note here that these sorts
of discrepancies in tinmes and tenperatures reported by
operators and supervisors and interviews, it's not
unusual in this incident; it's not wunusual in any
incident, and given the stress of the situation as
you' | | see in a few mnutes, it's conpletely
accept abl e.

And our tine line here is really our best
estimate of the times and tenperatures of the event.
Now, after the ONCB was added to the kettle, the Yellow
96 operators left the building, and the building was
kept enpty for about 30 mnutes to air out the working
areas, again, due to the toxicity of the ONCB.

At six o'clock, the operators returned to
the building, and the next processing step was the
addition of the 2-ethylhexylamne, or 2-EHA, and the
operators opened the kettle vent to insure there was no
buil d-up of pressure when the 2-EHA was added, and the
operators left this vent open during the duration of
the operation, allowi ng the process to be perforned at
at nospheri c pressure.

And appropriate valves from the 2-EHA
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underground storage tank were opened. Digital punp
delivery neter was set, and the nmaterial was added, was
punped into the kettle, and that transfer took about 25
m nut es.

And after adding the 2-EHA, the operators
| eft the building for dinner, returned about 7:35.

Now, following the addition of the 2-EHA
which was at anbient tenperature, the operators stated
that the mxture in the kettle was now about 44 to 48
degrees Centi grade.

Now, as we'll see, the onset tenperature
for this desired synthesis reaction is 38 degrees
Centigrade, and so it was likely that the reaction to
produce Yellow 96 was already occurring, albeit at a
very lowrate at this point in tinme.

Now, the onset tenperature of a reaction is
the tenperature at which a reaction becones capabl e of
sustaining itself with no i nput of external heating.

Al so, you should note that the 2-EHA is a
conbustible material and has a flash point of 52
degrees C., and ONCB has a flash point of 127. So both
substances were above their flash points during a
portion of the normal process and during the runaway
event, and flash point is the tenperature at which a

substance generates sufficient vapors to ignite given
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the presence of an ignition source and air.

The staged heating procedure used by Morton
to produce Yellow 96 started with an initial heat-up of
the reaction mxture to 90 degrees C., wth gradual
increases thereafter to 100 to 150 degrees C. Thi s
processing step was designed to raise the tenperature
slowy, and the expected reaction tine for a batch was
six to eight hours.

So at approximately 7:40 p.m, the lead
operator began to raise the tenperature of the mxture
by introducing steaminto the kettle's jacket, and you
can see that in the red here.

And, again, the steam and the cooling water
val ves were grouped on opposite sides of the kettle
operated by hand wheels which extended through the
operating deck down to the val ves bel ow

The |ead operator applied steam to the
kettle for about ten mnutes, stopping when the
kettle's jacket pressure read five to ten pounds per
square inch, and he repeated this step two nore tines,
wat ching the digital tenperature readout.

And as the tenperature rose, he noticed
that wunlike nost batches, the rate of the kettle's
tenperature increase was unusual ly fast.

The |ead operator recalled that t he
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tenperature of the batch rose quickly from 70 to 80
degrees C., and that the tenths decinal reading of the
digital tenperature indicator, agai n, the small
rectangul ar indicator, was noving very fast.

This rapid tenperature rise began wthin
the first 15 mnutes after the start of heating, and
the typical heat up rate during this phase of the
process would have been only one to two degrees per
m nut e.

At approximately 8:05 now wth the
tenperature at about 100 degrees C. and rising rapidly,
the operator switched from heating the reactor to
cooling by closing the jacket steam val ves and opening
t he wat er val ves.

Let's see. If we switch to the cooling
node, where steam canme in the top and the steam that
condensed as the heat went into the reactor and left as
liquid went out the bottom cooling water would go in
the bottom of the reactor and conme out the top, and
that's pretty nuch a typical operation

So they switched over to the cooling water.
Three other operators, experienced operators, becane
aware that there was a problem and they cane over to
assist. They asked if the cooling water was on, and at

| east one of themverified that, yes, the cooling water
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val ve positions were correct.

The lead operator reverified the valve
positioning, and the operators stated in interviews
that they heard the sound of the cooling water in the
piping, and | think that's a comobn neasurenent or
indicator that operators use to know that there is
wat er flow ng.

About t wo m nut es passed, and the
supervisors called the supervisor over to assist, and
he again verified that, yes, the valves were all
configured properly.

Now, at this point the tenperature had
reached 150 degrees, and the circular recording chart
only went up to 150. So that pegged out or naxed out,
as we say and could no longer provide any indication to
the operator of the tenperature, and they were working
off of this small digital readout, which was above it.

DR TAYLOR How did you get that?

MR HELLER  Yeah. Now, at this point the
kettle starts to shake and runble. The batch
tenperature again continues to increase, and it passes
the onset of the deconposition reaction, which is 175
to, as we'll see, 195 degrees.

The deconposition reaction, again, as |

mentioned earlier, is the breakup of a nolecule, in
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this case the Yellow 96, into snaller nolecules wth
the generation of high tenperatures and pressures, and
again, the kettle was runbling and shaking nore
violently.

And the operators at this point observed
vapors and liquid in the glass piping section that
connected the reactor to the overhead condenser on the
third floor. So this would have been the reactor down
here, and the condenser was up above, and this was a
gl ass section. So the operators could see the |iquid,
t he vapor coming up and the liquid com ng down, and all
really just very agitated action inside there.

And this vapor was conposed of residual 2-
et hyl hexyl am ne and gases that were being generated by
the reactions, by the deconposition reactions.

Now, next, at this point the kettle's high
pressure relief system the rupture disks, t he
energency protection, they activated, and they were set
at ten psi. There was two six inch rupture disks that
were set in series. You can see them here, and again,
this was after the kettle was disassenbled, but the
bott om woul d have been on the nozzle at the kettle, the
first rupture disk, and the second rupture disk, and
this went off to a catch tank, which was designed to

vent the kettle and contained the release from the
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And now we're at 180 to 190 degrees

Cent i gr ade. At the point of disk failure now, one

operator who had been standing near the kettle reported

that he saw the digital tenperature reading increase

from190 to 265 degrees C. in |ess than 30 seconds.

He shouted to several other operators and

started to run towards an exit, and as he reached the

top of the stairs, he heard additional sounds,

including a gush of air which he associated with the

failure of the glass piping section we saw

previous slide.

n the

And at ground | evel he shouted a warning to

three nore workers who were at that point unaware of

t he danger, and they all ran towards an exit.

At about alnost the sane tinme now, the one

operator and the supervisor still at the

kettle

reported in interviews that they observed the

tenperature on the digital readout to be about 200

degrees Centigrade, and at this point, the operator and

the supervisor ran toward the second floor northeast

exit.
Again, the kettle was vibrating the
floor steel decking, and there was a very

runbling. QOher workers on the site though that
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the sound of a train passing by the plant.

And the operators came out that upper door
to get out of the building.

At 8:18, the pressure in the kettle blew
the inspection man-way off, and the nman-way was found
about 15 feet from the kettle. In this picture, you
can see the scars where the man-way pulled away from
the four clanps that were holding it on.

And fromthe open vessel nman-way now, a jet
of hot reactants erupted that essentially enptied the
vessel, and the reactants penetrated the third floor
and the roof, and this aerosol mxture of gas and
liquid shot above the roof and spattered the adjacent
conmunity with a yellowbrown mxture of conpounds
which included the yellow dye 96 and the ortho-
ni trochl or obenzene.

The aerosol plune ignited and fornmed a
large fire ball above the roof, and the recoil fromthe
force of the material coming out of the kettle tw sted
the kettle off of its nounts, and you'll see here as
soon as ny sl ow conputer catches up

The kettle fell about four feet from where
it was up on the second |evel. This was the second
| evel decking that the operators had been working off

of. The kettle would have been at this height, and it
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got twisted off and fell down to the first floor bel ow
You see the open nan-way here.

Now, as the operator and the supervisor
reached the second floor exit |anding, the explosion
blew then to the md-level landing and flash fires
spread in the building in the kettle area. The | ead
operator and the supervisor were further blown fromthe
m d-1evel landing down to the ground, and they suffered
second and third degree burns, and they were
hospitalized and in intensive care for five days.

Injuries to the other workers included
first, second, and third degree burns, contusions,
abrasions, |acerations, and nuscle strains. Al of
Morton's enployees were able to escape from the
building before the arrival of the energency
responders.

The bl ast blew out the w ndows, doors and
bl ow-out walls of the building, and that absorbed nuch
of the energy of the explosion and prevented greater
damage to the buil di ng.

There was sone Dblast damage in the
imediate vicinity of the reactor, but nost of the
danmage was caused by the ensuing fire, and the second
bl ast, as we noted, was above the roof outside, which

again was away fromthe operators.
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The Paterson Fire Departnent arrived
qui ckly. They were there at about 8:24. The fire
chief assumed command of the fire fighting effort, and
he called for the sheriff's HAZMAT team hazardous
materials team

Fire at this point, as we saw in that early
slide, was visible burning through the roof of the
buil ding, and at this point there was about a 30 mnute
del ay before the fire fighters could begin their attack
in order for themto determine and get information from
the plant to determ ne what chem cals were invol ved and
to insure that the chemcals weren't water reactive and
that water was the proper nediumfor fighting the fire,
and it was. It turned out to be it was. So they were
able to start on the attack with water.

Fl anes were suppressed in about an hour,
but the fire departnment continued their water deluge to
facilitate the HAZMAT teanmis entry for an initial surge
at about 9:44 p.m

The HAZNMAT team conducted a primary and
secondary search of the building. Again, all of the
workers had fortunately escaped. The fire departnent
then entered the building on the second floor, and they
used a portable dry chem extinguisher to extinguish

the remaining fires.
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At 11:37 the fire was reported under
control, and the fire water was stopped as soon as
possi ble to prevent washing contam nants over into the
Passai c River.

Morton collected about 300,000 gallons of
contam nated water from the fire fighting operations
and fromrain the next day, which they disposed of, and
they estimated that Iless than 10,000 gallons of
contamnated water, fire water and storm water,
eventual ly reached the Passaic River.

Now, during the fire, the anbient
tenperature was about 40 degrees. It was a clear night
with light wnds nostly fromthe northeast switching to
t he sout heast. These winds blew the plunes of the
reactants' products and the snoke off the plant site,
and the fallout was mainly to the west of the plant.

This picture is taken fromthe plant site,
but it gives you an idea of the type of spatter from
the dye as it cane out of the kettle.

Now, spots were reported on cars in the
nei ghborhood at an adjacent candy factory and at a car
deal ership about one-half mle away. Wiite sanples of
the material deposited on autonobiles and buildings
near the Mrton facility were taken, and these sanples

contai ned neasurable -- | noted neasurable quantities
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of these yell ow dye 96 and the ONCB

Nearby residents were order to shelter in
place in their honmes during and imediately follow ng
the fire fighting attack. The shelter in place was
conducted by the Paterson Police Departnent and
enconpassed about a ten block by ten block area around
the plant, and the shelter in place |asted for about
two to three hours.

During and followng the incident air
nmoni toring was perforned by various organi zations. The
testing conducted by the Passaic County Departnent of
Health was negative for benzene and hal ogenated
hydr ocar bons and nitrous conpounds.

Now, workers at two nei ghboring businesses
and sone fire fighters reported throat irritation and a
slight burning in their eyes and on their skin, and
sever al odor conplaints were also received from
nei ghbors.

A health warning statenment was prepared by
the Passaic County Departnent of Health and issued
jointly with the Paterson Mayor's office, and it was
distributed to the local community. It advised
residents to avoid contact with the deposited nmaterial .

It listed steps to be taken in case of health effects,

and instructed the residents on how to handle
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contam nated itens.

However, the warning wasn't issued until
about five o'clock the followi ng day or about 20 hours
after the incident.

At this point, again, 1'll stop for your
guesti ons.

DR TAYLOR Ckay. Are there questions?

DR HLL: Yes, Dave. This relates back to
the question that ©Dr. Poje asked earlier about
nmechani cal integrity. Did you use -- did you |ook at
ot her things? W saw on sone of the draw ngs there the
glass lining, the inpeller. Did you |ook at those
things to elimnate them as a potential cause of this
acci dent i ncl udi ng al so t he pot enti al for
contam nation, if there were cracks in that material --

MR HELLER Right.

DR HILL: -- that could have potentially
catal yzed the situation and caused it to occur?

MR HELLER. W | ooked at quite a nunber of
alternate scenarios ourselves and with the contractors.

The agitation, it was determned, had been on the
entire tinme. The glass lining of the kettle was in
pretty good shape. There didn't seemto be any faults
t here.

The cooling water system was checked out
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and had been operating as it was supposed to. 'l |
talk later about the raw nmaterials. There was no
contamnation of the raw materials and testing that
OSHA and EPA did after the incident.

And, again, these all nmaybe pointed to the
direct cause of the incident, but as we'll see, they
really don't reflect on the root causes of the incident
and really any of these alternate scenari os.

DR H LL: Dd you also look at -- you
nmentioned that the operators indicated that, for
i nstance, the water valves or the steam valves were in
a certain position, but | wunderstand those were on a
stem all the way through the floor down to another
| evel .

MR HELLER Right.

DR HLL: During the physical exam nation
was it determned that those valves were, indeed, in
t hose pl aces?

MR HELLER Yeah, the valves were in the
proper position, and for the cooling water, it was
pretty much all the way open or all the way cl osed, and
| guarantee you these guys nade sure those valves were
wi de open.

DR HLL: Ckay.

MR HELLER The steam there was sone
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variation, but critical by the end was the cooling
water, and they were determ ned to be w de open.

DR HLL: You said you used a systematic
process. Was this sonething |ike CCPS uses as a fault
tree analysis to elimnate these other potential s?

MR HELLER W used a nunber of formal
anal ytical tools. W used our contractors and al so CSB
did a barrier analysis, look at barriers, physical
barriers, admnistrative barriers, engineering barriers
bet ween the hazards and protecting the people, and we
did a change anal ysis which | ooks at what was different
this time versus the other 31 times or versus this
process versus other processes.

And we also did a fault tree, which is a
formal root cause analysis tool.

DR HLL: GCkay. Thank you. That's all of
t he questi ons.

DR TAYLOR  Gerry.

DR PQIE: Dave, you nentioned earlier that
there were discrepancies, which is not unusual in such
an energency and stressful situation, in the w tnesses'
recall of tenperature. How do you ascertain the
significance of this in ternms of your findings or in
the recommendations? Did it have any influence, the

range that people were tal king about?
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MR HELLER  Again, these were really just

the synptons of this one batch, and as you'll see in a
few mnutes, they really had little inpact on the root
causes, the systematic causes -- systemc causes of
this event.

DR PQIEE kay. One other issue was raised
in the time line about the fire fighters. Fire
fighters arrived on the scene. How did they understand
the hazards to begin their enmergency response efforts?

MR HELLER Al right. Typically what the
fire fighters would do and what these guys did was get
the information from the folks at the plant. | think
they were set up near the front gate, and that's where
they had to wait wuntil that information could be
gat hered to nake sure they knew what they were doing.

DR PQIE: And there was what, a 30 mnute
delay period, sonething that is unusual or normal in
such situations? It seens like along tine to ne.

MR HELLER It could have been a long tine
if there were people inside, and | think if there had
been a situation where they knew people were m ssing,
that there wouldn't have been a 30 minute delay, but
with the people all accounted for, nmaybe they were able
to back off rather than endangering anybody further to

make sure they had all of the right information before
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pr oceedi ng.

DR PQIEE And then if we can just clarify,
because I know we'l|l get into this section as well. M
understanding with what you presented is that there are
a nunber of inportant chemcals used in this process,
ort ho-ni trochl or obenzene, 2- et hyl hexyl am ne.
I ndi vidually and by thenselves, they are not clarified
or characterized as a high hazard or highly reactive
materials on their own. Put themtogether and you have
a desired reaction that you want to do to produce
automate Yel | ow 96.

But then in addition to that, there's also
an undesired reaction that if tenperature goes high
enough, the automate Yellow 96 starts to break down.

MR HELLER Ri ght. The desired reaction
is the ONCB and the 2-EHA, and the undesired was the

br eakdown of the final product.

DR TAYLOR I'm interested in the
envi ronnental i npact. You nentioned that there were
two workers, | believe --

MR HELLER  No, no.

DR TAYLOR -- or three who -- outside of
t he plant who had conpl ai ned - -

MR HELLER From nei ghbori ng busi nesses,

yeah.
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DR TAYLOR  -- of synptons.

MR HELLER  And sone of the fire fighters.
DR TAYLOR Do you know if there was any
followup of whether those individuals went to the

hospital or to a physician or --

MR HELLER | really don't recall what
they did. | know the fire fighter cases were reported
through the departnent procedures for that. Now, we

did not do any looking after the incident at any
potential <chronic effects of the exposure to the
chemcals, and that's sonething that we're going to be
trying to do a better job of in future investigations.

And to that end, we've started contacts
with the ATSDR  That's the Agency for Toxic Substance
and Di sease Registry, and hopefully they'Il be able to
give us sone assistance in that area as we hit new
incidents in the future.

DR TAYLOR  (kay, and the other question,
you also nentioned that there was air nonitoring
conducted of the environnent. Do you know how soon
after the incident that was done?

MR HELLER  The Passai c County Depart nment
of Health was nonitoring during the incident. Mor t on
contracted fromindependent testing that was done after

the incident. EPA also -- | think it was the region --
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did sone testing after the incident. And there was,
again, a lot of sanples taken of the spatter in the
nei ghbor hood.

DR TAYLOR Ckay. Thank you.

Questions? Ckay.

MR HELLER: Your questions on the
chem stry are right on because what we're going to do
now is get a little bit into the process chem stry of
t he event.

And, again, we said there were two
reactions, the desired product formng or synthesis
reaction and the deconposition reaction, and the
exotherm c heat of the reaction that formed the product
accel erated faster than the heat renoval capacity of
the kettle and raised the tenperature of the batch, and
the heat generation caused the vapor pressure of 2-EHA
torise until it boil ed.

The reaction generated additional gases
which pressurized the kettle, and the heat release
continued to raise the batch until the batch was above
the deconposition tenperature of the Yellow 96, and
that deconposition reaction, in turn, released nore
gases, deconposition products, contributed even greater
pressure, resulting in the final release of material

fromthe kettle
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Now, Chilworth Technol ogy, Incorporated, of
Monnout h  Junction, New Jersey, was hired by the
Chem cal Safety Board, and they conducted a battery of
thermal hazards tests to analyze the Yellow 96
synt hesi s and deconposition.

So at this point, 1'd like to ask M.
Richard Wedlich of Chilworth to come over here and take
over the conputer and give us an overview of the
t hermal hazards worKk.

MR WVEDLICH Please permt ne to introduce
nmy qualifications a little bit. 1've been involved in
the thermal hazards evaluation area for about 15 years
now. | received a Mster's degree at Mrquette
University in physical chemstry and started in the
thermal hazards area at NASA Wiite Sands test facility
where | worked for about four years on NASA space
shuttl e and space station type projects.

From there | went to din Chemcals
Research, which is the support center for a large
chem cal conpany. | worked there for about ten years
in charge of the thermal anal ysis area.

After leaving din, | came to Chilworth
Technol ogy, where |'ve been enployed for over two years
as a senior process safety specialist.

Chilworth Technology 1is a professiona
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safety firm which provides consulting and testing
servi ces on a contractual basis.

In January of this year, Chilwrth was
contracted by the United States Chem cal Safety and
Hazard Investigation Board to inplenent an experi nental
study into the thermal hazards associated with the
Morton process to prepare Yellow 96, and today |I'm
going to sumarize the results of that study.

It's com ng al ong.

| begin with a definition of the therma
runaway -- how do | get back? W can do the kinetic
experinments. W just can't handl e the | aptop.

A thernal runaway s the progressive
production of heat from a chem cal process and occurs
when the rate of heat production exceeds the rate of
heat renoval

There are two conpeting factors which
determne the thermal runaway condition. One is the
rate of heat generation, and one is the rate of
cooling. What you're seeing here plotted on the Y axis
is energy per unit tine. So that's the rate of energy
either comng out of the exothermc reaction or in the
way of a heat generation rate or the rate of cooling.

The curve which is exponential is the rate

of self-heating, and the linear curve is the rate of
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cool i ng. There are two points on the curve where the
rates are equal. Above the upper point cooling is
i nsufficient. The reaction wll wundergo a thernal
runaway that could result in a thermal explosion.

The events that lead up to a thernal

expl osion are predictable, and they tend to follow this

profile. In the present case we're dealing with a
batch reaction. So the accunulation of reactants
starts out being 100 percent. In the case of

insufficient heat dissipation, we can get into a
runaway of the desired synthesis reaction. The
reaction is not being controlled. The tenperature is
i ncreasi ng. As the tenperature increases, one can
reach a point where the undesired deconposition
reaction takes pl ace.

We still have insufficient cooling, and the
conbi nati on of these two things can lead to the thernal
expl osi on.

The safety data required is illustrated
here in terns of the event profile. What's bei ng
plotted on the Y axis is tenperature versus tine. At
sone critical point, TX, cooling is |lost where cooling
beconmes insufficient, and the desired synthesis
reaction gets out of control and there's an adiabatic

tenperature rise. Basically the system goes fairly
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adi abatic. Large reactors tend to be fairly adiabatic.
There's very little heat |oss.

Dependi ng upon the anount of energy stored
in the reactor, the nmaximum tenperature of the
synthetic reaction wll be reached. 1In this case |'ve
drawmn it so that that tenperature is high enough to
trigger a deconposition reaction. The deconposition
reaction then takes place rapidly. They tend to have
|arge adiabatic tenperature rises. Deconposi tion
reactions tend to generate rates of pressure that are
quite | arge.

It is possible to define cases now based
upon the desired synthesis reaction and the undesired
deconposition reaction that are harmess, that are
feasible, that are dangerous. What |'m show ng you
here on the Y axis is tenperature. P stands for the
desired reaction, the synthesis reaction, and S stands
for the undesired deconposition reaction.

In the first case, I'll take as an exanple
the safe case. W've got the synthesis reaction going
out of control, and they're going on a thermal runaway
and reaching a maxi mumtenperature, Tnax, which is |ess
than the onset tenperature, TS of the undesired
deconposition reaction. this is generally safe.

It's made safer by the fact that the
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adi abatic tenperature rise on the deconposition
reaction is not very large. So the highest
tenperature reached wll not be very high. So the
hi ghest rate reached wll not be very high. The
maxi mum pressure reached will not be very high.

In this case here, we've got a dangerous
case where a synthesis reaction can take us to a
tenperature where the deconposition can occur and the
adi abatic tenperature rise on the deconposition
reaction is quite |arge.

For the purpose of studying the therma
hazards, we tend to break the problem up into studying
the deconposition and separate from studying the
desired synthesis reaction. There are a host of
routine tests that can be done. These range from
screening tests that can be done very quickly in a
matter of a couple of afternoons by qualified people
for a very mininal cost. Maybe 1,000 or a couple of
$1, 000 can get you through a screening.

Then there's a nore dynam c test which I've
shown here, which is what Chilwrth Technol ogy uses to
study the desired reaction.

This is the heat flow calorineter, the
netlerized (phonetic) CG1 heat flow calorineter. This

is a tw liter glass reactor that we have, which is a
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j acketed reactor that allows us to circulate cooling or
heating oil through the jacket, and what we did was we
ran the process, the Yell ow 96 process, in a sem-batch
fashion where we actually dosed the one component, the
amne, into the nitrochl orobenzene, and we did this in
smal | stages, and we neasured the heat output at each
st age.

This allows us to calculate the heat of
reaction, and this device also allows us to neasure the
heat capacity. Having those two values, we could
cal cul ate the highest tenperature that could be reached
by the synthetic reaction if cooling was |ost. I
called that the MISR previously.

For studying the deconposition reaction on

a fairly large scale, we use what's known as the

adi abatic pressure Dewar calorineter. This is the
vessel . It's a one liter thernos bottle. It's very
i nsul at ed. This one is made out of stainless steel
will hold fairly | arge pressures.

The batch was charged to this reactor. The
reactor was placed inside an adi abatic shield oven, and
the batch was raised to 90 degrees very quickly,
relatively quickly, and then allowed to do its thing
while we're nonitoring the tine, tenperature, and

pressure dat a.
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Because this reaction, because this scale
of experiment can be quite dangerous, quite |arge
pressures can be generated; the entire calorineter has
to be placed inside a vented blast room This would be
a room capable of containing the fragnments from an
explosion and also for properly ventilating the
material out of the way of the | aboratory personnel.

Now, |I'm going to talk fairly slowy
through this slide, which sort of summarizes our
results. The X axis doesn't nean anything in this
case, but the Y axis is in units of tenperature.

First, let me just rem nd you of what Kinds
of tests were being done. | did not nmention the Carius
t ube test. It's a test where the materials are being
added to a glass tube. The glass tube is instrunented
with a pressure transducer and a thernocouple. The
tube is then ranped up in tenperature, and we're
| ooki ng for evidence of exotherm c activity.

| did nmention the Dewar or the adiabatic
pressure Dewar.

The DSC, this is an inexpensive, fast
screening test, differential scanning calorinetry, very
simlar to the Carius tube test. The batch is charged
to a small stainless steel reactor and heated up, and

again, we're looking for evidence of an exothermc

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

54

reaction.

The RC-1 is the heat flow calorinmetry
experinment that | described for studying the desired
synthesis, and the boiling point on this material, this
is the boiling point of Yellow 96. This was determ ned
at reduced pressure, and then we used a common
technique to extrapolate the data to the atnospheric
boi | i ng point.

Let nme show you how you would read this
For exanmple, this bar here, this represents the
reaction to exotherm Starting at 40 degrees Celsius,
there's enough heat that can be generated by this
process to take us up to 213 degrees Cel sius based upon
t he experinental heat capacity and experinental heat of
reaction if there were no cooling.

In the Carius tube test, we found evidence
of exothermc activity as soon as 38 degrees Celsius.
This is just beyond the nelting point of the ortho-
ni t rochl or obenzene. So the synthesis reaction starts
generating heat that can be detected by our instrunent
as | ow as 38 degrees Cel sius.

As the synthesis reaction is allowed to go
out of control, you easily get to the 90 degree nark.
You can see that. Wien the batch is added to the

adi abatic Dewar at 90 degrees, by the tinme the batch
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reaches 90 degrees, it's already running out of
control . The thermal runaway reaction is very rapid
and takes us up to a tenperature above our experinental
detection Iimt of 300 degrees Celsius. So we can only
go up to 300, and this one went up to 300 basically and
t hen sorme.

Also, | point out here that -- well, let ne
say this: that as the synthesis reaction then occurs
and runs out of control, it triggers the deconposition
reaction, and that allows us to get up to even higher
tenperatures, and we pass through a regine starting at
about 172 where one of the conponents, the amne, can
undergo a deconposition as evidenced from our DSC
results.

W also note that by the tine we reached
195 degrees Celsius, our Carius tube test has shown
that the crude product begins deconposing, and by the
time we reach 201 degrees Celsius there's, in addition
to the large vapor pressure, there's al so pernanent gas
bei ng gener at ed.

So that's a summary of Chilworth's
experinmental findings. That just shows vyou the
tenperature reginmes and how one can go from one
tenperature to the next by these different thernal

chem cal nechani sns.
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This is the actual data from our Dewar
t est. This is the adiabatic test where the batch is
charged all at once to the Dewar, and in this case we
are heating the sanple rapidly, fairly rapidly, over a
period of about an hour to 90 degrees Celsius. By the
time we reach 90 degrees Celsius, the external heating
fromour calorinmeter was turned off, and all renaining
heat was being generated by the reaction, and you can
see the very rapid rate of tenperature rise and al so
the very rapid rate of pressure rise, and the rate was
very rapid, and in fact, reached the bursting pressure
of the vessel and did, in fact, cause the vessel to
rupture.

That's my presentation.

DR TAYLOR  Thank you.

I'd like one question just to clarify to
make sure that | understand. Wat you're saying, wth
this reaction at 38 degrees Centigrade wth the
conbi nati on of the two chem cals, wthout adding heat,
the steam or cooling, that tenperature w thout adding
the heat, in particular, the tenperature wll rise
gradually to create deconposition? At sonme point it
could do that?

MR VEDLICH  Yes.

DR TAYLOR How long would it take
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normally in that case? Wat would be the tine?
MR WEDLICH |I'mafraid | don't have that
information with me. That's part of our report to you.
DR TAYLOR  Ckay.
MR WVEDLICH The times invol ved.

DR TAYLOR (Xay.

MR VEDLI CH: In fact, that is inportant
information, but | don't have it off the top of ny
head. | apol ogi ze.

DR TAYLOR  Ckay.

MR WEDLICH  You can see though fromthis
plot, that there is a very short period of tine once
the batch reaches 90 degrees. | don't have the tine
off the top of nmy head from 38 degrees. It could be
quite long, but from 90 degrees, you can see that
there's really just, well, here is 90 degrees. There's
a matter of less than an hour, clearly less than an
hour before we reach the nmaxi numrate.

DR TAYLOR For the naxinmum rate, and
that's without any additional steam

VR WVEDLI CH: Yes, and notice that as you
get closer, notice that as you get closer, you know, to
-- as you creep up to, say, 100 degrees or 120 degrees,
the tine to maximum rate, the tinme that is to get to

the largest rate reached, it's very, very short.
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DR TAYLOR  Very short.

MR VEDLI CH: Ckay. The nature of this
phenonenon is that it can spend sone long tines at the
slow rates, but once it gets up to the higher
tenperatures, it will go very, very quickly.

DR TAYLOR  Ckay. Thank you.

QO her questions?

DR H LL: M. Wdlich, [I'm certainly
inpressed with your credentials and your experience in
this area, and clearly having your working contributing
to the CSB's investigation is very inportant.

This is an area that it seens that we need
torely on your experience. So I'd like to put it in a

little bit sinpler terms. dearly these materials when

you put them together, they create heat. Now, they
give off heat. If that's nanageable, it can be
controlled, if it is nmanaged properly, | should say.

| have one question. You presented hazard
cases there earlier, and they ranged from safety to
harm ess, all the way up to dangerous in a particular
slide that you showed. How would you characterize your
view of this particular nmaterial in this case relative
to those hazard cases you presented?

MR WVEDLI CH: Yes. | would call this

danger ous.
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H LL: It was standard?
VEDLICH No, I'd call this dangerous.
H LL: Dangerous. Ckay.

VWEDLI CH  Yes.

T 3 3 3 3

H LL: Thank you very much.

DR PQIE: And if | can just get you to
clarify once again, the tests that you' re doing or have
done on behalf of our analysis of this reaction are
tests that are not so unique to your facility that they
can't --

MR WEDLICH  No, no.

DR PQIE: -- be duplicated el sewhere, and
that they are possible for other facilities to use in
ascertaining their own reactive chemcals.

MR WVEDLI CH: Yes, that's absolutely
correct. Mst of the major pharnmaceutical and chem cal
conpanies do have the in-house capabilities for
generating the majority of this data.

DR PQIE: Thank you.

DR TAYLOR And what was the approxinmate
cost of conducting such a test again?

MR WEDLICH  The screening test that would
i ndicate exothermc activity and the potential for gas
generation, if you were to go through Chilworth

Technol ogy, which | hope you would do that, you can get
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approximately $2, 000, but the entire program is
probably closer to under $10,000 for the l|arge scale
testing and whatnot. Still you could cone in for well
under $10, 000.

DR TAYLOR | was not trying to nake this
an add-on, but okay. Thank you.

MR HELLER  Thanks, R chard.

Let me now discuss just one or two aspects
of the chemstry relating to the process. The
operating procedures for Yellow 96 state that the
operator should heat the reaction mxture to 90 degrees
C to initiate the reaction. However, the operators'
experience in nmaking Yellow 96 was that follow ng those
procedures resulted in an exotherm c reaction rate that
was difficult to control.

And the operators, they thought that the
reacti on between the 2-EHA and ONCB started -- well,
they thought it started as early as 75 degrees C. So
nost of the operators turned the steam heating off when
the reaction tenperature reached approximately 70 to
80.

And we confirmed t he oper at or s’
observations and obviously saw, in fact, Chilworth's
testing determned that the onset tenperature for the

synthesis reaction was as low as 38 degrees C So,
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therefore, the reaction would proceed slowy, even at
t enperatures | ower than thought by the operators.

Now, NASA's Wite Sands test facility and
also Chilworth conducted differential thermal analysis
testing for us on the two raw materials, on the ONCB
and the 2-EHA, and no exotherm c reactions or pressure
spikes were detected in those individual reactants
until their tenperatures were well above the Yellow 96
process operating tenperatures.

And after the incident, OSHA and EPA
anal yzed the unused raw materials and determ ned that
t hose reactants were within the expected quality range.

Again, as far as alternative scenarios,
there's one way to determine that there was no
contam nation at least from the raw materials in the
pr ocess.

Now we' re going to nove away to di scuss how
Mort on devel oped the Yell ow 96 process. Yellow 96 went
t hrough several research phases at different branches
of Morton. The conpany began its research with snal
scale reactions in 1986 at research facilities in the
United Kingdom Larger batches were produced there in
1987 and 1988, and the Mrton researchers observed
exothermc activity in these tests.

In 1987, Mrton contracted with Brunell
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Uni versity in t he United Ki ngdom to perform
differential scanning calorinmetry testing of the
reaction, and this is, as Richard will attest, this is
one of the typical first pass screening tools that
conpanies use to assess exothermc activity in new
products.

And in these tests, the researchers found,
guote, "The material was found to deconpose wth
consi derabl e generation of heat at above 220 degrees
C"

And because of that, Mrton developed a
sem -batch or a staged addition process to control the
exothermc reaction, and what the research would do is
they'd put their 2-EHA and their test vessel, and
they'd add the ONCB in the four equal portions. So you
have the 2-EHA, and then they'd put in a quarter --it
goes back to about a quarter of the ONCB, heat it up,
et the tenperature go up, and then they'd catch you
with the cooling water. It would cone back down, and
then they'd put in the next portion of the ONCB and two
nore tinmes in order not to have it all reacting all at
one tine. That was the process that was used in the
Uni ted Ki ngdom

Now, the researchers in the United Kingdom

wote a review neno of the process in 1989 in which
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they made a nunber of recommendations regarding the
control and safety of Yellow 96. That nmeno was faxed
to the Paterson plant in April of 1989.

The researchers recommended, anong other
things, controlled cooling water addition directly into
the reactor, and that would have been an energency
nmet hod to stop the runaway reacti on.

And this process review nmeno al so included
the recommendation that accelerating rate calorinmetry
testing be done. This is another step nmaybe beyond
that first screening phase they did. It would have
given them some nore precise information, and the
researchers wote, and |'m quoting again -- the
accelerating rate calorinmetry testing would allow them
to determine "the rate of reaction under the worst
reaction conditions, the rate of deconposition of the
finished product, and pressurized data which could be

used to size emergency venting equi pnent,” end quote.
Now, Mort on did not perform these
addi ti onal tests, and it did not install t he
recommended safety equi pnent.
In late 1989, Morton transferred its
research effort on Yellow 96 fromthe United Kingdomto

the United States, and at this point in tine, Mrton

revised the process from the sem-batch process that
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the researchers use to a full batch process, and this
was to mnimze the exposure of the enployees to the
ONCB.

So, again, the sem-batch process was to
put the 2-EHA in the vessel, add the ONCB and four
portions. After each portion the tenperature goes up.
You put the cooling water on and pull the tenperature
back down after it reacts away.

They switched that to a batch process where
you put all of the ONCB in the reactor. Then you put
all of the 2-EHA in the reactor and heat the entire
m xture up to 90 degrees C. to kick off the reaction,
and then gradually take that heat up to 150 degrees C.

Now, Morton did not take into account that
switching fromtheir initial sem-batch process to the
revised batch process, resulting in a nore hazardous
condi ti on.

And the Center for Chem cal Process Safety

as a book out called |Inherently Safer Chenical

Processes, and in that book they note, "Sem -batch or
gr adual addition batch processes,” and that was
Morton's initial process, "limt the supply of one or
nore reactants and increase safety when conpared to
batch processes in which all of the reactants are

included in the initial batch charge,” and that was
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Morton's production process.

For an exothermic reaction, the tota
energy reaction available in the reactor at any tine is
m nim zed, again, mnimzed in the sem-batch process.

Now, the United Kingdomis Health and Safety
Executive, which is their government equivalent to OCSHA
and EPA, they have a recent publication out when they
wite about sem-batch processes. Agai n, quoting,
sem -batch processes "reduce the quantity of reactant
present and controlling the addition step may stop the
reaction in the event of a hazard arising."”

So at the start of the reaction of the
batch process with the reactant concentrations at their
maxi muns, the influence of tenperature on the reaction
rate was greatest, and there was the nobst danger of
exceedi ng the heat renoval capacity of the kettles.

Morton also produced six trial or pilot
scal e batches, and these are in sizes of from80 to 425
gallons, and again versus the 1,000 and 2,000 gallons
we saw in the Paterson facility, and these were done at
apilot facility in Illinois.

In these batches, Mrton was able to
control the exothermc reaction within the operating
[imts.

Now, to bring the reaction now from the
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pilot scale to Paterson, the Paterson staff used a pre-
manuf acturing process review checklist as a guide, and
this was in 1990. The Yellow 96 checklist required an
informati on package, and that was received from the
pilot plant, and that included batch sheets from the
pilot plant, material safety data sheets, and nenos and
notes relating to the process, and sonme of these nenos
noted the presence of the exothermc reaction.

Now, Morton did not conduct an initial
hazards assessment when they brought the process to
production scale in 1990. The hazards assessnent and
the process hazards analysis techniques were in use
t hroughout the chemcal industries at this tine.
They' ve been gathered and published by the Center for
Chem cal Process Safety in 1989, and again, that was
three years before OSHA pronul gated the process safety
managenent rul e.

And the Center for Chem cal Process Safety
is an industry driven professional organization, and
it's affiliated with the Arerican Institute of Chem ca
Engi neers.

The observations by Mdrrton's researchers of
the several | aboratory and pilot scale Dbatches
performed in the United States were the determning

factor in Paterson's analysis of the safety of the
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pr ocess. However, enpirical ability to control the
process in the laboratory and the pilot plant should be
augmented by additional key engineering work. To
design a safe reactor pr ocess, certain basic
information is required.

Now, Morton did not conduct the additiona
calorinetric testing as recommended by the United
Ki ngdom researchers or when the process was changed
from the staged addition process to the staged heating
process, from the sem-batch to the batch, and this
informati on would have characterized the reaction, the
runaway reactions, and provided data for t he
determnation of the cooling capacity and the vent
sizing of the reactor.

Morton did not calculate a heat and nass
bal ance around the kettle in the reaction to determ ne
if there was sufficient heat renoval capacity in the
reactor cooling water system to handle foreseeable
events and to determ ne the influence of reactor vessel
size in this function.

One could have done that and determ ned
whet her the reactors in Building 11 were acceptable for
produci ng Yell ow 96 or not.

And Morton did not determ ne the worst case

venting scenarios and sized the reactor's safety

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

68

devi ces accordingly. The pressure relief devices on
the Paterson reactors were sized for the scenario of an
external fire boiling xylene in the kettle, and that's
a much smaller venting requirenent than the runaway
exot herm case.

And Morton did not do the calculations to
determne if the relief devices could safely vent the
pressure generated by the runaway, and they did not
check to see if the reaction vessels were maybe strong
enough to safely contain the maxi num expected pressure.

And a break at this point on the
devel opnent.

DR TAYLOR  Questions, Board nenbers?

DR HLL: Dave, just a rather sinple
guestion. Wat you've just told us is that there was a
lot of information available on the background
chemstry of this particular reaction, but there was
first a failure that somehow that information did not
get transferred to the U S. when producti on began here.

Any understanding as to why that didn't occur?

MR HELLER | really couldn't pin that
down, and nost of the people that had been invol ved at
that time in 1990 were no | onger avail abl e.

DR H LL: They've since noved on?

MR HELLER Retired or noved on, yeah.
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DR HILL: | see. And regarding the

particul ar batch process research that you said was
done here in the United States, where exactly was that
conduct ed?

MR HELLER  That was done both in Paterson
and at the pilot facilities in Illinois.

DR HLL: So there were batch processes
devel oped at both of those sites, but --

MR HELLER | think the process was
devel oped in Paterson, and then they tried it out in
the pilot reactors in Illinois.

DR HILL: But then when they went to
production is when this change occurred, these series
of changes that occurred, larger volunes and full batch
rather than sem -batch

MR HELLER  Now, all of the pilot batches
were al so full batch

DR HLL: GCh, they were?

2

HELLER  Yes.
DR HILL: Ckay.
DR TAYLOR  Any ot her questions?
DR HLL: Thank you.
DR TAYLOR Gerry, do you have any
guesti ons?

| have no questions on this section.

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

70

What we'd |ike to do now, we're pretty nuch
ontine. W'dIlike to take a 15 minute break. W wll
have public conment s after we conpl ete our
presentations this norning or early afternoon. What
|'"d like, if there's anyone in the audi ence who has not
signed up and you would like to make public coment,
there is a table out front, outside the hallway here
where you can sign up to do that, and we'll take a 15
m nute break and cone back at exactly 10: 45.

(Whereupon, the foregoing natter went off

the record at 10:31 a.m and went back on

the record at 10:45 a.m)

DR TAYLOR | want to remnd us, the Board
nmenbers as well as the presenters, | was told during
the break that it's very hard to hear in the back,
particularly when you turn your heads away from the
m c. So renenber that, and they even said they
couldn't hear ne. So that's pretty good because |'m
usually very vocal and people can wusually hear ne
without a mc. So please speak in the mcs.

Ve are reconveni ng now the Mort on
investigation report, and we wll continue with Dave
Hel | er.

MR HELLER Al right. Thank you, Andrea.

l'd like to nove now into discussion of
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Morton's process safety managenent program The CSB
i nvestigation focused on the following elenments of the
Morton program process safety information, process
hazar ds anal ysi s, t he pr evi ous bat ch hi story,
managenent of change, operating procedures, and
trai ni ng.

First we'll talk about process safety
information. As we noted earlier, the Mrton facility
was not aware of the presence of the deconposition
reaction. The process safety information package which
was used by the Paterson plant to design the production
process in 1990 and served as the basis for the process
hazards analysis conducted in 1995 noted the desired
exotherm c reaction to produce the Yellow 96, but did
not include information on the undesired deconposition
reaction. It did not contain details of the research
performed in the United Kingdom and it did not contain
the recomendations nade by +the United Kingdom
researchers regardi ng process safety and the control on
any additional testing. It was all in that nmeno we
noted from 1989.

There were two additional findings wth
regard to the process safety information package that
I'd like to touch on. Morton's material safety data

sheet for VYellow 96 stated that the National Fire
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Protection Association or the NFPA reactivity hazard
rating for this material was a zero, and that's on a
zero to four scale with four being the nost reactive.

The Chem cal Safety Board has determ ned
that the proper reactivity rating for yellow dye 96 is
a one based on calculation nmethod from the NFPA s
Standard 704, which 1is their standard system for
identification of hazards of nmaterials for energency
response.

Now, the reactivity rating is a ranking of
the degree of susceptibility of materials to energy
release, and the NFPA defines zero nmaterials as
"materials that in thenselves are nornmally stable even
under fire conditions, while one materials are normally
st abl e, but can becone unst abl e at el evat ed
t enperatures and pressures.”

Now, the ratings are wused by energency
responders, as well as enployees and customers, as an
indicator for the degree of hazard associated with the
chemcal, and the NFPA also has a health and fire
rating on the same zero to four scale.

Vell, anyway, in our case we had a zero
versus a one. FErroneous information regarding reactive
hazards can result in errors in handling the materials

or in responding to energencies involving a given
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subst ance. In this incident, the different didn't
enter into the emergency response activities.

Another point on the process safety
information, Mrton stated in their process -- in
their material safety data sheets that Yellow 96 had a
boiling point of 100 degrees Centigrade, and Chilworth
determ ned that the atnospheric boiling point, in fact,
was approxi mately 320 degrees Centigrade, and we want ed
to note that that is well above the onset of the
deconposi tion reaction, whi ch was 195 degr ees
Cent i gr ade.

Now, again, while not directly pertinent to
the incident, these are exanples of shortcomngs in the
i nformati on package. It could have contributed to the
operators and supervisors' unawareness of the possible
consequences of the process.

The next el enent is process hazards
anal ysis. Now, process hazards analysis, or PHA it's
a structured, in-depth exam nation of potential hazards
of a process in which you | ook at the hazards; you | ook
at the consequences. You determne what existing
saf equards you have in place to protect against those
consequences, and on the basis of the differences
bet ween those consequences and the safeguards, you'll

be able to see if you need to nmake recommendations to
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inprove the process to make it safer, and those
recomendati ons can be in the formof safety equipnent,
in the form of inproved training, or changes in
procedures, really the whole gamut of things that you
can do to inprove the process.

Now, the formal process hazards analysis
for Yellow 96 was conducted in January of 1995. That
was about four years after the first batch was produced
at Paterson. The analysis was perforned using the

"what if" nmethod. That's one of the accepted nethods.

It was perforned by a team The team was
plant enployees, and it included an engineer, a
chem st, a safety professional, and an operator.

The hazards anal ysis that was conducted for
the Yellow 96 process did not address the consequences
of inportant deviations, such as excessive heating, a
runaway reaction, or the inability to provide enough
cooling to maintain tenperatures in a safe operating
range.

Morton's process safety managenent program
did not require that the PHA team the process hazards
anal ysis team question the adequacy of relief device
Si zi ng. Consequently the reactor rupture disk was

significantly wundersized and unable to relieve the
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pressure generated during the incident.

Now, as noted earlier, the Paterson plant
had received a nunber of nmenos fromthe pilot facility
that indicated the potential for a thermal runaway in
the Yellow 96 process. However, when PHA team asked
t he question, quote, "Wat if runaway reaction occurs?"
end quote, the PHA team recorded the hazard and the
consequences as "not applicable.”

The teamrelied on the information fromthe
pilot plant and the success of the pilot plant batches
and the apparent success of the Paterson batches to
reach this conclusion. The team did not take into
consideration the potential for a runaway reaction,
al though the potential was evidence from the product
devel opnent information.

Now, an effective process hazards anal ysis
program requires deviations of exam nations from nornal
operation that could turn an exothermc reaction, a
controllable exothermc reaction, into a runaway
situation. The PSM program should have required that
the process hazards analysis team consider deviations
like what if the ONCB is warnmer than specified prior to
the 2-EHA addition or what if the predeterm ned
tenperature ranges in the heat-up process cannot be net

because of, say, an equipnent an instrunentation
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mal f uncti on.

The process hazards analysis did ask the
guestion of what if the heating systemfailed, but they
did not ask the nore relevant question: what if
there's i nadequate cooling?

The Morton programdid not require that the
process hazards analysis team consider the potential
ramfications of a nunber of high tenperature
excursions that had occurred in previous batches.
| nvestigation of these incidents would have provided an
opportunity to correct design problens. [I'Il talk nore
about these batches in a few m nutes here.

And as a result of not recognizing the
potential for a runaway, the team did not consider the
need for additional safeguards, such as the ones
recommended by the United Ki ngdomresearchers in 1989.

Now, the late Frank P. Lees, who was an
internationally recognized process safety expert, he
stated with regard to energency safety nmeasures,
quoting fromhis book, "There are a nunber of energency
nmeasures that can be taken if a process deviation
occurs which threatens to lead to a runaway reaction.
The prime nmeasures are inhibition of reaction,
guenchi ng of reaction, and dunping," end quote.

The United Kingdom recommendations of 1989
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di d suggest a quenching or controlled quenching of the
reaction with water as an energency safety neasure.
However, the neasures that were actually used at
Pat erson, direct renoval of heat and the full nornal
cooling, are not listed in the Lees publication as
pri me energency safety neasures.

Now, quenching with water may not have been
appropriate given the fact that the process was being
run above the boiling point of water and the condenser
vents and the relief vents would have had to have been
sized to take into account that generation of water
vapor, of steam that would have been taking the heat
out of the kettle, but again, this is an exanple of a
possible safety inprovenent that should have been
consi dered during the process design effort.

In the process hazard analysis, also, the
team again, did not question whether the relief device
sizing was adequate. Now, effective process safety
managenment prograns require that the hazard analysis
teans w | hypot hesi ze potenti al pressure relief
scenarios, loss of cooling or loss of agitation or
errors in the addition of the reactants, and those
woul d be upset conditions or error conditions that
result in the greatest anount of pressure generation

and require the greatest pressure relief area, relief
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venting area.

The necessary venting area is then
determ ned through |aboratory testing and cal cul ati ons,
and scenarios such as these were not discussed during
the Yellow 96 PHA. Instead, again, the teamrelied on
the information they had received fromthe pilot plant
that a runaway situation was not expected.

So as a result, the kettle's venting system
was not designed to handle the pressure generation of
the runaway reaction and had been sized instead for
just the external fire scenario.

Now, after the incident, Mrton thenselves
calculated in their analysis afterwards that a vent
area of 116 square inches would have been required to
properly vent the two-phased flow m xture that resulted
from the deconposition reaction. On kettle K-7, the
six inch rupture disks had a venting area of only 28
squar e inches.

Now, Morton did nmake user of the DI ERS
technol ogy for this assessnent of the relief
requirenents, and D ERS is Design |Institute for
Enmergency Relief System That's a consortium of
conpanies working under the wunbrella of Anerican
Institute of Chem cal Engineers since 1976 to devel op

met hods for the design of energency relief systens to
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handl e run-away reactions and two-phased fl ow

| noted in the process hazard anal ysis that
the team had not considered problens wth previous
batches. Now, a nunber of these batches had exhi bited
unexpected exothermc reactivity as seen by high
tenperature excursions beyond the normal operating
range. There was an unusual tenperature profile or the
maxi num operating tenperature of 150 to 153 was
exceeded in spite of the operator's efforts.

Now, in these batches, the tenperature did
return to the operating limts. Now, managenent did
not investigate these warning events in the processing
history, and did not consider these previous incidents
during the PHA

Sone exanples from batches, the operators
would put their findings or what they observed during
the batch on the batch sheet. So there was notes |iKke,
guote, "Cooling not controlling tenperature,” end
guote, during one of the staged heat-ups. " Cool i ng
i nadequate to control tenperature" during a hold step

On sonme of the batches, 14, 15, and 18, the

tenperature chart, this 150 degree chart, t he
tenperature went past the 150 degrees. So it was off
scale on sone of the batches for 30 mnutes, and for

one batch up to 175 mnutes, and again, 150 was about
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the wupper tenperature the operators were trying to
control the batch at.

In 1995, the PHA was conducted. So you can
see that in '95 there was information from all these
hi gh tenperature batches that shoul d have been used and
should have been discussed in the process hazards
anal ysi s.

In 1996, starting with batch 25, Mrton
switched from 1,000 gallon kettles to 2,000 gallon
reactors, and, again, that was to avoid color
contam nati on between the batches, and there was even a
hi gher frequency of events now in the |arger kettles.

Batch 28 was in 1997. The operators noted
on the batch sheet "cooling water of no use," end
guote. And Batch 30 was a batch where the tenperature
went off the chart, and 31, which was in March of 1998,
the batch just previous to the final Batch 32, again,
the tenperature went off the chart, and the operators
fromthe digital readouts and in our interviews, they
recall the tenperature was 180 to up to 200 degrees on
t hat batch. The tenperature of cooling eventually
caught up with it, and it canme back down.

Now, the high tenperatures observed by the
operators were not always witten on the batch sheets.

They did not verbally inform the supervisors of
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excursions when the tenperatures returned to nornal
limts, but the operators' witten notes on the batch
sheets detailed above and the tenperature charts
showi ng the tenperatures greater than 150 should have
served as notification to supervision of t he
tenperature control problens and pronpted managenent to
follow up with the operators.

Several supervisors, indeed, were also
aware that high tenperatures had occurred in the past.
Now, these tenperature exceedences (phonetic) were
considered a quality concern by nmanagenent and not a
saf ety concern.

The next element we'll talk about 1is
managenment of change. Again, beginning with Batch 25
in '96, 1996, Paterson began producing the Yellow 96 in
the 2,000 kettles versus the 1,000 they had used for
the first 24 batches. And at that point they also
scal ed up the size of the material, the batch contents,
by about nine percent.

The conbination of these two changes
affects the anmount of -- again, the jacket surrounds
the vessel, and when you go to a larger vessel and
change the anount, it affects the anount of heat
transfer area that is actually touching or surface,

cooling surface, that's touching the wetted part or the
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part of the vessel below the liquid |evel inside.

And it was about a ten percent reduction in
avai l able heat transfer area per gallon of naterial
after that change was nade. So the batches in the
2,000 gallon kettles had l|less cooling per gallon of
reacting material than the batches in the 1,000 gallon
kettl es.

Again, the fact that they were running very
close to the runaway conditions, all of these batches
that had high tenperature excursions, it's even now
less likely that the operators will be able to contro
the reaction in the larger kettles.

And, in fact, while 20 percent of the
batches before in the 1,000 gallon kettles showed the
hi gh tenperature exceedences, fully 50 percent of the
six batches nmade after the change showed the high
t enper at ur es.

Now, Paterson did not use its nanagenent of
change procedures to review the safety of these
changes, even though they net the definition of a
change in Paterson's process safety managenent program

These are the types of changes that are routinely
done, reviewed at chem cal plants.

The batch sheets also were never nodified

to reflect these changes, and the batch sheet -- again,
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one of the consequences of doing a managenent of change
is you assess the consequences, and you take steps to
protect against any consequences from that change, and
you also update your information. You update your
training, your procedures, and your draw ngs and such
to reflect that change.

But the batch sheets in use in April '98
were last revised in 1996. They specified the use of
the 1,000 gallon kettle, and the scaled up volunes is
nine percent or ten percent/nine percent scale-up in
the volume were indicated on the batch sheets by
crossing out the old volunmes and just witing in the
new vol unes.

The final two elenents of process safety

managenent that are relevant here are operating

procedures and training, and we'll talk about those
really kind of together. They're really related to
each ot her.

The Yellow 96 batch sheet contained little
guidance for the operators on how to nmanage the
exotherm c reaction between the ONCB and the 2-EHA, and
as a result, each operator ran the process a little bit
differently, and these differences conbined in Batch 32
to produce the runaway reaction

Potential consequences of this |ack of
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gui dance included there was itens in the batch sheets
that said things like, quote, "Adjust the tenperature
of the kettle to 40 to 42 degrees with mxing," end
guote, and the onset tenperature was 38 degrees.
Again, that |ack of know edge. The higher tenperatures
can lead to early initiation of the reaction and make
it less likely for the operators to control.

The batch sheet stated carefully heat the
batch to 90 degrees. "Do not overheat or batch wll
start to exotherm" end quote.

Anot her quote, "carefully give batch snal
shots of steam to raise the tenperature two to three
degrees if necessary," end quote.

And there are no instructions or training
on how nuch steam to apply or how long to apply the
st eam So, again, each operator had their own
t echni que, and they were looking for different
tenperature mlestones to determne when to switch from
the steamto the cooling water

Now, on Batch 32, the operators stated that
they let the steam enter the jacket for about five to
ten mnutes with five pounds of steam on the jacket,
pressure of steam They did not apply the cooling
water until the batch reached a tenperature of 100 to

110 degrees.
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This is sonewhat contrary to the experience
of the other operators who stated that the amount of
steam emtted to the jacket should be mnimal, lasting
only one to five mnutes, and that the cooling water
shoul d be applied when the batch tenperature reached 70
to 80 degrees.

Now, a note on the final reaction step
said, "Do not heat batch above 160 or yield and quality
will be lower,” end quote, and the operators and
supervisors stated during interviews that they had not
been trained regarding the risk of a runway exothermc
reaction in this process. They believe that
tenperatures higher than the maxi mum of 160 woul d only
result in quality problens in the finished products.

And, again, the tenperature chart could
only record up to 150. So as far as a history of the
batch, that really limted Mrton's ability to docunent
the tenperature profiles and to identify the abnorna
t enper at ure devi ati ons.

So Batch 32, additional steam raised the
reaction rate to a point where it was generating heat
faster than it could be renoved by the cooling water,
and that's just an inmedi ate cause or a direct cause of
the event, but it really just highlights the

circunstances under which the operators were being
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asked to run the process.

They knew the batch was sensitive to heat,
but they were unaware that there was the potential for
a runaway or a deconposition.

Plant operating procedures didn't really
gi ven them the gui dance on how nuch heating or cooling
to supply, and every operator was really using their
own experience on the batch, and also on energency
procedures, the operating procedures did not address
the handling of enmergency situations in the Kkettles.
The operators were not sufficiently trained to
understand or react to this runaway situation. They
were told to insure that there was full cooling water
on, and they were really given no other instructions.

They were told to obtain help from their
supervi sors when unusual events occurred. So on the
evening of the incident, the supervisor, two operators
running the batch, and the other operators in the area
stayed by the kettle while first rapidly rising
tenperature exceeded the upper operating procedure
l[imt of 160.

Second, the residual 2-EHA started boiling
and the reaction started generating additional gases.

Third, the violently boiling mxture is

fl oodi ng the condenser.
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Fourth, the ruptured disks actuate because
of the pressure.

Fifth, the kettle is runbling and shaki ng.

And finally, the kettle exceeds the
deconposition tenperature for -- the onset tenperature
for the deconposition reaction of 195 degrees.

And after the operators had established
that the heating was off and the full cooling was on,
but the tenperature continued to go up, their presence
really couldn't contribute anything to preventing an
i nci dent such as the one that occurred.

And now I "Il break.

DR TAYLOR  Ckay. Any questions of Board
nenber s?

DR HILL: Dave, you indicated that there
were various notes along the way that operators had
witten on the batch sheets. Dd they express a
concern that, hey, this is a dangerous process or we're
afraid that it mght blow at any point and bring that

to managenent's attention?

MR HELLER That was really only --
everybody was aware of the -- that it was very
sensitive. That specific concern, | think, was only

di scussed in an interview wi th one operator

DR HLL: So nothing happened as a result
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of those notes being --

MR HELLER  Again, yeah.

DR HLL: -- just occurring over a period
of tinme?

MR HELLER  This was over the eight years
they were making the product, and the notes were there
on the batch which the supervisors were given after the
conpl eti on of each batch.

DR HLL: ay, and | think you also said
that the sheet for this particular batch, | believe it
was Batch 327

MR HELLER R ght.

DR HILL: The sheets were lost in the
fire?

MR HELLER They were not recovered,
right.

DR HILL: Gkay. GCkay. Thank you. That's
all.

DR TAYLOR | guess | wanted to follow up
on Paul's question regarding the batched sheets. The
tenperature increases that were listed on the batch
sheets were largely for quality control versus any
remnder to or alerting the supervisor that there could
have been a problemw th safety?

MR HELLER Wll, the tenperature, the
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high tenperature of the 150, the top operating

tenperature, 160, the nmaxi mum that they warned about
were considered a quality, but the way the operation
worked is it started, heated up to 90, and then they'd
slowy raise the tenperature and let the reaction cook,
if you will, at that tenperature for a while, and then
they'd raise it alittle nore and a little nore.

That was really their means of trying to do
it slowy and keep the heat from exceeding their --

DR TAYLOR And the supervisors nor the
enpl oyees were aware of the potential danger that could
occur.

MR HELLER Vell, they knew it was
exotherm c. They knew that the reaction would start to
take off. They'd all seen these batches where the
tenperature had gone very high, and fortunately the
cool ing water was brought on soon enough that it didn't
really get to that big ranp up of the deconposition.

But they weren't aware that it could keep
goi ng.

DR TAYLOR  Ckay. Thank you.

DR PQIE: Dave, is there any evidence that
was gat hered about the particular operators and these
excursions to indicate that they were unique to an

operator, particularly the operator in this case?
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MR HELLER | think nost of the operators

had experience of those events over the course of the
years.

DR PQIE And was there communication
anongst the operators about such a problem that
i nfl uenced each other's approach towards managi ng?

MR HELLER The training was pretty much
on-the-job type training where an experienced operator
woul d have a new guy and kind of walk them through a
batch, and they'd do it together a few tinmes to see,
well, here's where | turn the tenperature on, and
here's where | switch to cooling water

So it was that kind of training going on in
the field.

DR PQIE | nean, wouldn't it be correct
to say that since concerns were already raised about
the tenperature went above 160, got yield and quality
that went nuch | ower than what you wanted to have, that
it was, in fact, an understanding that there was a
deconposition occurring here; that it was a tenperature
hi gher than the normal range? You're not getting the
product that you need to have. You're getting
sonething else, and it obviously is sonmething that is
degraded fromyour intended, desired reaction.

MR HELLER Yeah, there could have been
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but there's -- yeah, the high tenperature could have
caused problens with the chem cals, and obviously there
were reactions occurring, but I don't think the --

DR PQIE: But not formalized.

MR HELLER It was never really formal.
They never put two and two together, that naybe these
quality problens were the precursors for the big
deconposi tion.

DR PAIE And just to clarify one
addi tional point, you identified a nunber of situations
that would have fallen into the Mrton Paterson
facility's managenent of change requirenents, the
change from 1,000 to 2,000 gallon vessel, the change in
batch size, the change in heat transfer rate.

From vyour experience and the team
investigating this's experiences, you' re saying that
these are comon threshold activities that would
initiate formal managenment of change revi ew procedures

conmonl y throughout the industry.

MR HELLER That would be common
t hr oughout the industry. In fact, in interviews, the
Paterson managenent said, "Yeah, we should have

revi ewed that change, those changes."”
DR PQJE: And then just one nore point to

clarify. You talked a little bit about the NFPA
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ratings, particularly the change from zero to one, but
in the instance of understanding the reactive chemstry
problens in a vessel, the NFPA ratings in and of
t hensel ves are not sufficient to tell you about the
reactive chemcal conditions that you're likely to
have.

NFPA is --

MR HELLER Right. The NFP --

DR PQAIE: -- with fire in an anbient
pressure, an open pressure situation.

MR HELLER  Exactly right.

DR PQIE O  anbient tenperatures, and
here we have very different conditions that chemcals
are being placed under.

MR  HELLER The NFPA in their standards
and 704 and 409 where they list a lot of the chem cals,
they state in there that these ratings are for use by
energency responders, fire fighters in assessing.

Again, the thing is that you come up to a
tank and there's a fire, and the NFPA systemis a |arge
di anond, and there's a blue area for health and a red
area for fire and a yellow area for reactivity. I
m ght have the colors wong, but it's on the side of
t he tank.

So the fire fighter comes up there, and he
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can see this tank has a big Won it with a |ine through
it. That neans it's reactive with water, or it has a
three or a four. It's very reactive or it's very
flammabl e, and that's their notice to back off or to
reconsider their tactics.

DR TAYLOR  Thank you.

You can conti nue.

MR HELLER Ckay. Finally, I'd like to
tal k about the regulatory aspects of the process safety
management as it pertains to the managenent of reactive
chem cal hazards at Morton and in the chem cal process
industry in general.

CSHA' s process safety managenent standard
did not contribute directly to causing this incident.
However, GOSHA's process safety nmanagenent standard
establ i shes only mni mumrequirenents on process safety
managenent . Addi tional guidance would Iikely have
caused the Morton-Paterson staff to recognize the
hazards of the '96 process and taken steps to avoid the
i nci dent .

OCSHA process safety managenent standard,
again, did not cover the '96 process. Coverage is
determ ned on a per process based on the chem cal s used
in that process.

However, Mirton did include the process
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under their internal process safety nmanagenent program
which applied to the OSHA regulated processes and
certain other processes. In nost respects NHISA
patterned its program after the OSHA standard
However , t here wer e signi ficant em ssi ons and
di f f erences.

Al so, the Mrton program did not require
adherence to a nunber of industry good practices for
t he saf e managenent of reactive chem cal processes.

Now, the OSHA standard, the process safety
managenent standard, only refers to reactive chemcals
and reactive chem cal hazards in describing the types
of process safety information that's required for a
process, the reactivity, the thermal information, the
stability informati on and such.

And the OSHA process safety nmanagenent
standard covers chemcals that are ranked threes and
fours under the NFPA s reactivity rating. Again, that
was the zero to four system wth four being the
hi ghest .

The PSM standard covers all flammable
materials which are materials that are formally defined
with a flash point bel ow 100 degrees Fahrenheit, and it
covers a little nore than 100 other materials that are

toxic or reactive.
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The Environnental Protection Agency's risk
management plan program for reactive chem cals does not
cover reactive chemcals as a class. Sone reactives
are covered because they qualify for inclusion because
of their other properties. Either they're toxic or
they' re fl amabl e.

Now, in the past, safety guidelines have
been issued by OSHA and EPA, and they have been used
extensively by industry. One great exanple is the
EPA' s off-site consequence anal ysis gui dance, and that
was devel oped for use by industry to conply with the
ri sk managenent program requirenents.

More recently, books such as Lees' Loss

Prevention in the Process Industries and the United

Kingdom Health and Safety Executive, again, UK's
equi val ent of OSHA, they have recently published a book

called Designing and Operating Safe Chem cal Reaction

Processes that are available with a lot of specific
i nformation.

W' ve brought several copies of that HSE
booklet wth wus here today, and if you have an
opportunity after the presentation, please take a | ook
at those. They're available fromthe Health and Safety
Executive's Wb site.

Wth respect to Paterson's process safety
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managenent program now, sone of the shortcom ngs
i ncl uded the foll ow ng.

Under the requirenments for what a PHA
should address, the Mrton program did not include
CSHA's requirenent for identification of any previous
incident which had a likely potential for catastrophic
consequences in the work place. An investigation of
t hese occurrences woul d have provi ded an opportunity to
correct design problems which Ilikely wuld have
prevented the incident.

An operating procedure is required for
energency shutdowns, and Morton's prograns sinply |ist
energency shutdown in a list of required procedures and
omts OSHA' s requirenents under energency shutdown,
that the procedure should state the conditions under
which a shutdown is required, and what are the
operator's responsibilities.

Again, inclusion of this information in the
training and the operating procedures m ght have caused
t he operators to evacuate sooner.

There were also sone inadequacies in
Morton's i mpl enent ati on of its process safety
managemnment program The Morton program required that
the process safety information package contain copies

of laboratory work, pilot plant work, and other
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testing, including anything perfornmed outside the
conpany that pertains to the hazards posed by the
chemcals wusing the process, and it required
information on kinetic data for inportant reactions,
process reactions, and undesirable reactions, and they
do say in their i nternal standards "such as
deconposi tions. "

Again, as we said in the process safety
information sections, there were a nunber of nenos and
notes that touched on the exothermc nature of the
process, but the testing results and the nenos that
explicitly discuss the runaway were not provided to the
PHA team or used to informthe operating personnel.

And al so the change fromthe 1,000 to 2,000
gallon kettles was not approved through the Morton
managenent of change process, and again, here Mrton
m ssed an opportunity to assess the hazards of the
process and take steps to avoid an incident.

Finally, we'd like to relate the Morton
event to sone other recent catastrophic events in the -
- reactive chemcal events -- in the industry.
| nci dent databases, such as the EPA' s energency
response notification system and OSHA s incidence
statistics, contain upwards of 30 events in the |ast

decade that were characterized by key words, such as
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exothermc reaction or runaway reaction, and two of the
serious events of this type were the Napp incident and
the Georgia Pacific incident.

O course, the Napp explosion and fire in
Lodi, New Jersey on April 21st of 1995, there were five
deaths, as well as injuries, evacuations, and serious
danmage on an off site.

And according to the EPA-OSHA report on the
incident, the nost |ikely cause of the incident was the
i nadvertent introduction of water into water reactive
materials, in this case alumnum powder and sodium
hydrosul fite during a m xing operation, and it resulted
in a runaway reaction.

And as in the Mrton case, the chemcals
and the chemcal reactions involved in the Napp
i ncident were not covered under the OSHA process safety
managenent st andar d.

In late 1995, OSHA received a petition to
promul gate an enmergency tenporary standard as a result
of the Napp incident, and the purpose of the petition
was to expand the list of chemcals covered by the PSM
standard, and as of July 2000, as of our neeting here
t oday, OSHA has not acted on this petition.

The second incident was an explosion in

1997 in Colunbus, Cnhio, at the Georgia Pacific Resins,

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

99

| ncorporated, and that killed one worker and injured
four others. This explosion was also caused by a
runaway reaction.

As detailed in the EPA chem cal safety case
study on this incident, the runaway was triggered when,
contrary to standard operating procedures, all the raw
materials and catalysts were charged through the
reactor at once, followed by the addition of heat, and
under the runaway conditions, heat generated exceeded
the cooling capacity of this system and the pressure
generated could not be vented through the energency
relief system causing the reactor to expl ode.

On the Georgia Pacific event, the PHA that
had been conducted, the process hazards analysis, had
not considered the failure to control the rate of
chem cal addition, and the pressure relief system was
not sized to handle the pressure rise from such an
event .

Morton, Napp, and Georgia Pacific were
three of the nost significant and highly studied
reactor chemcal incidents in the United States in
recent years. Again, there are others, as | noted just
a mnute ago.

At this point, again, are there any

guestions on the regul atory issues?
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DR HI LL: Yes, Dave. You testified that

basi cally, although Mdrton at this facility was naking
a concerted effort to apply a process hazards anal ysis
to this particular process, it wasn't required, but
that that process was sonehow deficient, was rather
deficient in sone areas of not I|ooking particularly
where problens may have indicated they had surfaced
basically by using a nore thorough process. I's that
correct?

MR HELLER  The process was not covered by
the OSHA process safety managenent standard. Mor t on
did cover it by their internal process safety
managenent st andard. Many tinmes when conpani es have a
mx of -- especially in a batch plant -- a mx of
processes that are covered or not covered, they wll
cover them all just so everything gets that sane type
of exposure, sane type of anal ysis.

DR HILL: | think you also said that
that's standard industry practice.

MR HELLER  Pretty mnuch

DR HILL: Good practi ce. You also
indicated that the notes were nade on the bad sheets
about tenperature excursions. Was there any evidence
that you uncovered during this investigation that there

were any other indicators of any type that may have | ed
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anyone at the facility to be alarned about this
situation?

| nean, were there any small fires or
venting activities or anything that would have been an
al arm basi cal | y?

MR HELLER No, we're not aware of
anything other than the batch sheets and then the
tenperature charts, the circular chart were stapled to
the batch sheets for each batch, and again, they would
have showed that they had pegged out or naximzed the
chart reading at 150 degrees on those several batches.

DR H LL: Thank you.

That's all.
DR PQE Dave, you nentioned good
managenent practices in a nunber of arenas here. Do

you have any sense of good managenent practice in the
auditing and wupdating of process safety information
packages or in reviews of process hazard anal yses that
would put us into a nore accel erated incorporation of
newer know edge or nore recent know edge about process
deficits?

MR HELLER The good practices, you
devel op the process safety information package as the
process is developing. So on the bench scale, you have

little information, and as you do the testing, you do
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your thernodynam c testing. That package grows; you
| earn nore about the process.

OSHA requires before you do the process
hazards analysis that you have the full process safety
i nformati on package. There's probably 15, 20 specific
itenms that are required on that list of process safety
i nformation.

DR PQIE But as new information is
gathered in the real production process either at the
1,000 gallon or 2,000 gallon level and you have these
excursions occurring, at what point in tine does it
trigger a new understanding of the hazards of the
operation, as well as perhaps the generation, as was
stated earlier, of better information in a process
saf ety information package?

VR. HELLER: The hi gh tenperature
excursions were an opportunity to determ ne what went
wong and do an investigation and see what were the
circunstances and was it a one tinme event or was there
sonething systemic in the equipment or in their
syst ens.

The nmanagenent of change, again, was
anot her opportunity to update their information and do
that sort of analysis.

DR. PQIE: And while nost of our
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i nvestigation focused in on the production of automate
Yel l ow 96 dye and the batches associated with that, one
presunes that there is a multitude of dyes and other
chem cals being produced at this facility. Was there
any investigation conducted to | ook at other processes
that rmay have had sim | ar deficiencies?

MR HELLER  This was apparently one of the
nore energetic processes at the site. |'m not really
aware fromny point of view of any other investigations
t hat were done.

DR TAYLOR Dave, | have a question going
back to the OSHA PSM standard. Now, under process
safety information, conpanies are required to |list the
hazardous effects of inadvertent mxing of different
materi al s.

MR HELLER Right.

DR TAYLOR So even though OSHA i ncludes
the NFPA of three and fours for rating chemcals for
reactivity and these were zeros or --

MR HELLER  Yeah, zeros and ones, yeah.

DR TAYLOR And ones. Had there been
enough anal ysis conducted, would the mxing have been
identified as covered under OSHA PSM?

MR HELLER There's a difference between

what you're tal king about as inadvertent m xing.
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DR TAYLOR  Ckay, all right.

MR HELLER What OSHA neans there is if
you put the wong material in the kettle. This was the
desired reaction, the ONCB and the 2-EHA Typi cal |y
for inadvertent mxing, you do what vyou call a
reactivity grid where you take everything in your
building, and it's |ike a map, a mleage chart on a nap
where you have all of the places on one side and the
other side you take the intersection to see what
happens.

You do that for all the conbinations of
chemcals, and it helps you decide maybe | need to
store these away from each other or nake sure we have
better | abeling.

But, again, this was the desired reaction,
not an inadvertent reaction.

DR TAYLOR (kay. Any other questions?

(No response.)

DR TAYLOR  Thank you, Dave.

MR HELLER Ckay. Bill Hoyle is now going
to summarize our determnation of root causes and the
contributing causes, and he will be then presenting our
proposed reconmendati ons.

MR HOYLE: Good norning. |1'mBill Hoyle.

I"'mthe Director of Investigations and Safety Prograns
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for the Chemcal Safety Board, and it's ny pleasure to

join you. It's still before noon, so I'm glad about
t hat .

| want to recap briefly, review the root
and contributing causes of the incident, which Dave
outlined at the beginning of the presentation, to
review those in preparation for presentation of our
reconmendat i ons.

First root cause is that neither the
prelimnary hazard assessnents conducted by Mrton in
Paterson during the design phase in 1989, nor the
formal process hazard analysis conducted in 1995
addressed the reactive hazards of the Yellow 96
pr ocess.

This had the following results, as has
al ready been reported, that the cooling capacity of the
kettle was not appropriate for the process that it was
bei ng produced in that kettle.

The kettle was not equipped with a quench
or an energency reactor dunp system which would have
likely prevented the expl osion.

The height, enmergency pressure relief
device, the rupture disk, was not properly sized. | f
it had been sized properly, that also nmay have avoi ded

t he catastrophic event.

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

106

And then in addition, procedures as Dave
has outli ned. Procedures didn't address safe contro
of the process or give guidance to personnel of when
was it tinme to evacuate and | eave the buil ding.

It is possible that they still could have
had the runaway reaction, but that personnel could have
evacuated the building in advance with proper training.

Next root cause, process safety information
provided to plant operations personnel and the team
doing the formal process hazard analysis did not warn
them of the potential for a dangerous runaway chem ca
reaction. As has been reported here, Mrton's own
researchers had docunented the problens, concerns wth
the exothermc reaction, and the need for further
research, further testing, and further safety measures,
but these were not acted upon.

At the facility operators and supervisors
were unaware that a dangerous, undesired deconposition
reacti on was possi bl e.

A third root cause, process devel opnent did
not address inportant aspects of the reactive hazards
of this process. In particular, in the process
devel opnent work they changed from a staged addition or
sem -batch process to a staged heati ng batched process,

and they did not adequately address the increased
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hazards of this change.

The change resulted in providing operators
with less opportunity and less margin of safety in the
manuf acturer of the material.

| need to step back a nonent. | wanted to
preface ny discussion of the root causes with a brief
definition of what we nean by use of the term "root
cause.”" It's one that's used commonly, but we're using
it to nean sonething in particular at the Chem cal
Saf ety Boar d.

And by root cause, we nean those prine and

underlying causes that resulted in a catastrophic

chemcal incident, and that further we have two
gualifiers on that. First, that in our vision, there
are virtually always multiple root causes. There is

rarely one root cause.

And then lastly, we find that root causes
alnost always are found or involve problens in
managenent safety systens. In other words, an operator
error is typically involved or often involved in any
maj or chemcal incident, but it's rarely a root cause.

It's a synptom of an underlying problem in nmanagenent
systens, as has been outlined today in the analysis
pr esent ed.

Now | want to nove on to the category of
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contributing causes. These are things that we also
found causal to the incident, but not rising as high in
significance as those that we outlined as root causes.

First, t he hazar ds of oper at i onal
deviations were not eval uated. Managenent did not
i nvestigate the evidence from prior batches of trouble.

If that had been investigated, it l|ikely would have
provided the opportunity to take neasures that would
have prevented the catastrophic event that happened in
1998.

And lastly, Mrton did not follow their
managenent of change procedure to review changes nade
in the size of the reaction kettle and the size of the
batch, and that's pretty self-explanatory.

Now | want to nove to our investigations
and I want to preface this by saying we have a nunber
of recommendations to various organizations, and they
include the follow ng: Morton International, the
Morton Paterson facility, the EPA, OSHA, and al so there
wi Il be various organizations that we want to have hel p
share information about this report, and I'll explain
that in a nonent.

So the first recommendation is to Mrton
I nternational, |ncorporated. This is the parent

conpany of the Mrton Paterson facility, and the
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recommendation is to establish a programto insure that
reactive chem cal process safety information is shared
with all relevant units of the conpany.

In this particular incident, inportant
safety i nformation about reactive hazar ds was
identified by conpany researchers in the Uiited
Kingdom but this information was not nade known to
Pat erson plant personnel who needed the information in
order to safely operate the process.

The next five recomendations are directed
to the Mrton Paterson facility itself. First,
revalidate process hazard analyses for all reactive
chem cal processes in light of the findings of the CSB
report and upgrade as needed equipnent, operating
procedures, and training.

In this incident the process hazard
analysis that was conducted failed to identify the
potential for a dangerous runaway reaction. As has
been explained, this resulted in serious design
deficiencies, as well as safety procedure problens and
ot her problens that have been reported on.

Next, evaluate pressure relief requirenents
for all reaction vessels using appropriate technol ogy,
such as the Design Institute for Energency Relief

Systens, DI ERS; nethod and test apparatus; and upgrade
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equi pnent as needed.

As already reported by Dave Heller, the
hi gh pressure energency relief device in the kettle was
much, much smaller than was needed to safely vent the
kettle in the event of a runaway reaction.

The next recommendation to Mrton is to
evaluate the need for, and install as necessary,
devices such as alarnms, added safety instrunentation,
and quench or reactor dunp systens to safely handle
reactive chem cal process hazards.

As we've reported, in this incident the
equi prent, the process kettle, was not equipped with a
guench or reactor dunp system If it had been so
equi pped, it is likely that it would have prevented the
cat ast rophi c event.

Next , revise operating procedures and
training for reactive chem cal processes, as needed, to
i nclude descriptions of the possible consequences of
devi ations fromnormal operations and steps that shoul d
be taken to correct these deviations, as well as
emer gency response acti ons.

In this incident, the conpany procedures
and training did not warn personnel of the possibility
and the dangers of the runaway reaction. Training and

procedures should have directed personnel to evacuate
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the building once the process becanme uncontrollable,
and that an explosion was |ikely.

And next, to the Mrton Paterson facility,
inplenent a program to insure that deviations from
nor mal oper at i onal limts for reactive chem cal
processes that could have resulted in significant
incidents are docunented, investigated, and necessary
safety inprovenents are inpl enented.

As has been reported here, there are a
nunber of pr evi ous bat ches. Nor nal process
tenperatures were exceeded. They were docunented, and
the investigation of these near mss type of events
could have provided the opportunity to identify design
and procedure problens and to correct those problens
prior to experiencing a catastrophic incident.

The next two recommendations are nade to
both OSHA and the EPA First, it is recomended t hat
OSHA and EPA issue joint guidelines on good practices
for handling reactive chem cal process hazards, and
that they insure that these guidelines, at a m ninmum
address the foll ow ng:

First, the evaluation of reactive hazards
and consequences of reasonably foreseeable and worst
case devi ati ons;

Second, reporting and i nvestigating
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significant deviations fromnormal operating |limts;

Third, determination of pressure relief
capability, energency  cooling, process controls,
alarnms, safety interlocks, as well as other good
practice design features;

And, last, appropriate use of chenical
screening tools, such as differential scanni ng
calorinetry.

In the course of the CSB' s investigation of
this incident, we examned the guidance provided by
OSHA and EPA to conpanies that handle manufacture,
involved in reactive chem cal process operations, and
we found that these safety agencies provide very few
speci fic guidelines for reactive chem cal safety.

| ssuance of such guidelines by these
primary government chem cal safety agencies, while not
having the force of law, would be still a significant
step forward in inproving reactive chem cal process
saf ety.

It has been reported here, for exanple,
that the Health Safety Executive in the United Ki ngdom
a sister organization, simlar organization to EPA and
OSHA, has just recently published a booklet wth
gui del i nes that woul d be very val uabl e.

| should also point out that the way that
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the HSC devel oped those guidelines was in partnership
bet ween government, industry, and organized |abor
actively participating in the creation of those
gui del i nes.

The next recommendation is again to OSHA
and EPA, and it's that they participate in a hazard
i nvestigation of reactive chem cal process safety to be
conducted by the CSB. The objectives of the hazard
i nvestigation would include the foll ow ng:

First, a determ nation of the frequency and
severity of reactive chem cal process incidents;

Second, an exam nation of how industry,
CSHA, and EPA are addressing reactive chem cal hazards;

Third, an analysis of the effectiveness of
industry and OSHA use of the NFPA reactivity rating
system for process safety managenent purposes;

And, lastly, devel opnent of recommendations
for reducing the nunber and the severity of reactive
chem cal incidents.

| need to take a nonent to explain what we
mean by the term "hazard investigation." It may be new
to those who are in attendance today.

A CSB hazard investigation differs from an
investigation of a particular incident. A hazard

investigation examnes a particular hazard, such as
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reactive chem cal process operations. A hazard
i nvestigation of reactive chemcal process operations
woul d include an exam nation of a nunber of different
incidents involving reactive chemcals and would
identify common el enents involved in these incidents.

A CSB hazard investigation would nake
speci fic recommendations to inprove reactive chem cal
safety. 1In short, let nme add further that the proposed
hazard investigation is very simlar to sonething
called a special investigation, which is conducted by
the National Transportation Safety Board. Fromtine to
time the NISB |ooks at a safety problem or a genera
safety problem and/or a series of potentially related
incidents in a special investigation, and then they
devel op reconmendat i ons.

Most recently the NISB was interested in
the issue of bus safety, and so they did a special
i nvestigation where they |ooked at, | believe, 40-sone
bus accidents to see if they <could draw conmon
conclusions and to nmake recomendations for inproving
saf ety.

So this is an additional activity that we
think is inportant and that will have a big benefit for
improving process safety involving reactive chem cal

oper ati ons.
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And the final recomendati on. The final
recoomendation is to the American Chem stry Council,
formerly known as t he Chem cal Manuf acturers
Association, to the Center for Chem cal Process Safety,
CCPS, to the Paper, Alied Industrial, Chemcal and
Energy Wirkers International Union, PACE, and to the
Synthetic, Oganic, Chem cal Manufacturers Association
SOCVA.

And the recommendation is that they
conmunicate the findings of this report to their
menber shi ps.

Ohe may  wonder why are we nmaking
recoormendations to these organizations. Vell, an
important part of the CSB's mssion is an educationa
one, and part of that education is the dissem nation of
the | essons that are learned frominvestigation reports
like this one of the Morton incident.

And so one aspect of our recomendations
program is to reconmend to key organizations who are
particularly well situated to get the information out
and to transmt the |essons |earned to those that need
to learn it, to nmake recommendations to them to share
the information with their nenbers. So that's the
reason that we make recommendations of this type.

That concludes the presentation of the

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

116

staff to the Board, and we would entertain any

guesti ons.

DR TAYLOR  Thank you, Bill.

I have one question regardi ng
recoomendations to OSHA and EPA Wy not a

recomendat i on on rul emaki ng?

(Appl ause.)

MR, HOYLE: Ckay. You're popular. W'l
see if | am

(Laughter.)

MR HOYLE: Well, | think there's a nunber
of things to think about in that question. As was
reported by Dave Heller, we are aware of the energency
petition to expand the PSM standard to include nore
reactive chemcals, which was delivered to OSHA in
1995, but which has not been acted upon by OSHA at this
dat e.

Let me say that it is wunusual for the
findings of an investigation of just one incident to be
sufficient to recommend new federal rul emaking. It's
not inpossible, but it is unusual.

And as has been reported here, the CSB is
aware of a nunber of significant incidents in recent
years that have involved reactive chemcal process

oper ati ons. Dave nentioned a couple of those, but
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there are others that are even nore recent where comon
| essons nmay be derived to nmake for a nore powerful
recomendation, to nake even further steps forward for
reactive chem cal process safety.

O course, we're all famliar wth the Lod
incident, but there have been a nunber subsequent to
that, in addition to Morton. So the recomendation, in
ny view, for CSB hazard investigation, as defined as a
special investigation, it's what we <call a hazard
i nvestigation. | think that will provide a powerful
and excellent opportunity to examne this whole range
of reactive chemcal incidents that we are aware of,
and to identify possible commobn causes and problens
that rmay be associated with those incidents.

And | think that the proposed hazard
investigation would serve as a very good basis for
| ooking at a whole range of recommendations, and |
think one of those recomendations could include the
possibility of the need for rulemaking by OSHA to
address reactive chemcal safety in a different way or
in a nore effective way.

So that's the thinking of the staff on not
recomendi ng out of this particul ar i nci dent
investigation rul emaking from CSHA, but that the hazard

evaluation -- that that would be sonething that would
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be a part, an inportant part of that investigation.

DR HLL: Thank you, Bill, and thanks to
the rest of the staff for presenting us with this
information today. Qbviously these recommendations, as
Dr. Taylor pointed out early on, nmust be considered and
wei ghed by the Board before we act on to inplement them
or nodify or whatever, as she indicated, but | have to
ask the basic question, and that is, indeed: do you
feel, does the teamfeel, that if these recommendations
were inplemented, would the Mrton case, this case
we' re | ooking at today, have been avoi ded?

MR.  HOYLE: Vell, absolutely, on the
staff's part. |If the recommendations that are nmade to
Morton that have been outlined here had been in place,
yes, they would. They would have likely prevented this
catastrophic incident from 1998, and in addition, we
think they also would help to prevent a whole range of
simlar possible incidents in their operation.

So we think it addresses the particul ars of
that one incident, and sinultaneously would be a
significant inprovenent in their safety operations that
woul d be related to what took place in that incident.

DR HLL: Thank you.

DR PAIE Vell, one of the broader

recommendations is the one to OSHA and EPA about the
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issuance of joint guidelines for a good practice on
handl i ng reactive chem cals. Is there any evidence
that would indicate the HSE or the Health Safety
Executive's efforts are paying off with inprovenents of
safety based upon their guidance, or is it too soon to
eval uate that?

MR HOYLE: In actuality, the HSE, newy
publ i shed booklet on reactive chem cal guidelines was
just published in My, in My. So it's just a few
weeks old. So there hasn't been tinme to ascertain that
yet. It's just too soon.

DR PQIE And |I'm also inpressed by the
I i nkages between the evidence train that Dave Heller
and Richard presented and the linkages to root and
contributing causation and the flow of recomendations
fromthat.

There's one area that I'm still a little
bit hazy about. How would the recommendati ons address
the absence of relevant process safety information on
thermal anal ytical data that was absent in this case?

I n other words, the recommendati on had been
that additional work be done. |s the recommendation to
Morton International the one that would likely cover
gathering additional process safety information for all

reactive hazards within their domain, or is it the
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revalidation of PHAs that would l|ikely generate such
additional information?

| would like the staff to look at that
closely because that is a key piece of evidence that
was examned in this case, and I'd want to make sure
that our recommendations put a lock on that issue as
wel | .

MR HOYLE: Ckay. | think that staff wll
t ake that under consideration.

DR TAYLOR  Any ot her questions?

(No response.)

DR TAYLOR  Thank you.

Let me thank the staff for a very thorough
presentation and, nore inportantly, for their hard work
to get to this point. Thank you.

Sone of you in the audience here may feel
that since Rohm and Haas no |onger produces automate
Yellow 96 dye this investigation is now beside the
poi nt . In ny opinion, however, the issue of reactive
chem cal accidents is an inportant one now and in the
future.

The Board is concerned that r unawnay
chemcal reactions are responsible not only for the
Morton and Lodi explosions, but also for a nunber of

ot her serious accidents in recent years.
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The area of reactive chemcal hazards my,
in fact, becone the subject of a future Board hazard
i nvestigation. The Board follows with keen interest
OSHA and EPA's activities in the area of reactive
chem cal hazards, and we urge those agencies to study
the Morton report if and when we approve and issue it.

The Board also notes that over seas
authorities, such as the British Health and Safety
Executi ve, have recently i ssued good practice
gui del i nes covering the use of reactive chemcals. Let
nme reiterate that nothing from today's presentation to
the Board should be viewed as conclusive until the
Board has had the opportunity to review and vote on the
witten report of the staff.

I will now recogni ze t he staff
representatives from the New Jersey congressional
del egation for any statenments or remarks they nmay have.

|'d ask that you approach the podiumin the
front here and give us your nane and your affiliation
pl ease.

MR FLYNN: Good afternoon. |'m M ke Flynn
fromthe Oficer of Senator Robert Toricelli. I'mhis
Director of Intergovernnental Affairs and resident of
Pat er son.

And I'd just like to read a statenment from
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t he Senat or.

"I appreciate the US. Chenmical Safety
Board holding the public review of findings here in
Paterson, the site of the April 1998 explosion at the
Morton Specialty Chemcals Paterson, New Jersey
facility.

"The citizens of New Jersey | represent
have a significant interest in the safety of the
chem cal industry and other businesses, especially with
regard to the environnment and public health.

"First, let nme thank the United States
Chem cal Safety and Hazard Investigation Board for
being so responsive to the situation at the Morton
facility. Today is a testament to your good faith and
di I i gence. The work you have done will contribute to
saf e operations and accident prevention, as well as to
hel p i nprove the safety of chem cal processes.

"I would also like to acknow edge the work
of the Passaic County Board of Freehol ders, the Passaic
County Central Labor Council and PACE for their work in
Hazardous Prevention Act which <creates a specia
conmttee to give local citizens a vehicle for
addr essi ng conpl ai nts about noi se, hazardous waste, and
other industrial irritants.

"On the evening of April 8th, 1998, a

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

123

vi ol ent expl osion occurred at the Mdirton plant injuring
nine workers and releasing potentially hazardous
chemcals into the neighboring comunity. The
explosion and fire were the consequence of a runaway
reaction which over pressured a 2,000 gallon capacity
chem cal reactor vessel. The resulting fire took over
three hours to control.

"Far frombeing an isolated incident in the
United States, chem cal accidents occur regularly. In
fact, there are at |east 100 serious chem cal accidents
at fixed facilities in the U S. each year. |ndeed, who
can forget of the accident that occurred at Napp
Technologies in Lodi, New Jersey on April 21st, 1995
which clainmed five lives and injured nany nore?

"These accidents result in approxi mately $1
billion worth of insured property |osses each year,
with total | osses being significantly higher.

"Let me nake it clear that catastrophes
such as this affecting workers, famlies, and entire
comunities nust be prevented from ever happening
again. Ctizens of New Jersey should never have to
guestion the safety of the businesses in their
comunities.

"At the sanme tinme, businesses nay inprove

consuner confidence in their products by insuring the
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safety of their manufacturing processes. | believe
that we can insure a safe and health environment for
our conmunities, while also insuring a healthy econony.
They do not need to be mutual ly excl usive.

"That being said, | wholeheartedly support
the investigators' proposed recomendations. Wi | e
accept ance of these recommendations would go a | ong way
towards insuring environmental health and public
safety, we nust do nore in other areas, as well. For
instance, in 1997 alone over 11,000 environnental
enforcenent actions had to be taken at the state and
federal |evels.

"Sadly, it 1is also becomng much nore
conmon for the defendants in these actions to be repeat
vi ol at ors. In 1994, a chem cal conpany in New Jersey
was fined $6,000 for environmental violations. Just
four years later, the same chemcal conpany was again
cited for an environmental crime, but this tine 53
children and five adults had to be hospitalized, and
the EPA had to evacuate the | ocal comunity.

"Incidents such as this are becomng all
too conmon. Under current law, the penalties for
repeat environnmental violators or parties responsible
for environmental catastrophes resulting in serious

injury are inappropriately |ow. | ndeed, paltry fines
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are insufficient deterrence for l|arge corporations or
parties that repeatedly conmt environnental crimes.
"Between 1994 and 1998, New Jersey had 774
repeat violators, nore than any other state in the
nati on. During that sanme period, nore than 5,500
repeat violator facilities around the nation were
prosecuted, with nore than 700 substances identified by
the EPA as hazardous. This lack of deterrence has

serious repercussions for the environnent and public

heal t h.

“"In reaction to this and other cases Iike
this, I wll soon introduce Zero Tol erance for Repeat
Pol luters Act of 2000. This legislation will create

stiffer penalties for repeat violators of environnental
saf eguards, and provides penalties that wll nore
accurately reflect the cost to public health and the
envi ronnent for catastrophic events.

"The bill will also give the EPA energency
order and civil action authority to address inm nent
and subst anti al endanger nent s of heal th and
environnent, and creates a new EPA trust fund into
which recovered funds can be used to address other
significant threats.

"Cat astrophes such as the events at Napp

Technol ogies and Mrton Specialty Chemcal can be
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prevented through increased vigilance and inproved
prevention techni ques. However, repeat environnental
polluters that negligently endanger the public wth
their actions or inactions should not be tolerated. No
busi ness shoul d be able to endanger the public's health
and safety with only the threat of a slap on the wi st
hangi ng over them

"I want to thank you again for allow ng ne
the opportunity to be heard on this issue. I | ook
forwmard to working closely with the US. Chem cal
Safety Board in the future.”

Thank you.

DR TAYLOR Thank you, M. Flynn, on
behal f of Senator Toricelli.

Are t here any ot her congr essi onal
representatives in the audi ence?

MR ROSEN Good afternoon. M/ nane is
John Rosen. I'm here representing United States
Senat or Frank Laut enberg.

And 1'd like to thank the Board for this
opportunity to present sone remarks in his behalf.

"I welcone the U S Chemcal Safety and
Hazard Investigation Board to New Jersey and regret
that the congressional schedule does not allow nme to

attend in person.
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"I visited the Mrton Specialty Chem ca
facility shortly after the tragic explosion in Apri
1998. So | amespecially glad to see the Board nearing
conpl etion of this investigation.

"No state stands to gain nore from an
effective Chemi cal Safety Board than New Jersey. The
chem cal industry is very inportant to the econony of
our state. Wth hundreds of chemcal plants in New
Jersey, many of them directly abutting residential
nei ghbor hoods, school s, shoppi ng ar eas, busy
transportation routes, and other places where many
people are found, a safe chemcal industry is of
extreme inportance to all of us.

"That is why | fought to have the Board
funded for the first time two years ago and have
advocated for their funding ever since.

"The Chemcal Safety Board has a unique
role in pronoting chemcal safety. The Board is
neither a regulatory agency, nor a nere reporter of
superficial observations. Rather, the Board is an
i ndependent agency of the federal governnent whose job
is to dig deep and to identify the root causes of our
nost serious chemcal incidents, and to recommend the
neasures necessary to prevent them

"As we have heard today, the Board's
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recommendations can go to governnent agencies and
private conpanies alike, and can address a w de range
of topics. The Board' s previous accident reports have
been widely acclainmed, and | look forward to a Mrton
expl osion report that will be just as illum nating and
as effective in preventing future such tragedies in New
Jersey and el sewhere.

"Thank you."

DR TAYLOR  Thank you, M. Rosen on behalf
of Senator Lautenberg.

Are t here any ot her congr essi onal
representatives?

(No response.)

DR TAYLOR If not, on behalf of the
Board, we certainly do appreciate the strong interest
of menbers of Congress in this undertaking.

Il wll now invite, and we're going to
| unch, as you can tell, and hopefully you' |l stick with
us. Maybe the comments will be a little bit brief.

W will go through lunch to see how much
time we have for out public comrent. Pl ease abi de by
the same guidelines as did the Board nenbers. Ki ndly
[imt your comments to five mnutes and restrict the
subj ect area to the case at hand.

|"d ask that when you approach the podium
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that you also state your nane and your affiliation.

Do | have a list of the nanes?

Hold on. W're going to take a ten mnute
break before we start. |'ve been requested from a
Board nenber that we take a short break. Let's make it
five. Five mnutes, is that good? Ckay.

(Whereupon, the foregoing nmatter went off

the record at 12:06 p.m and went back on

the record at 12:15 p.m)

DR TAYLOR Cay. | f everyone can take
their seats, please, again, I'd like to nention that
this is the public coment period, and if you can
pl ease hold your coments to five m nutes.

W have two nenbers of city council on our
list, and before | call everyone else, 1'd like to ask
if the city council person, Jeffrey Jones, if he's in
t he audi ence. The council man, Jeff Jones?

(No response.)

DR TAYLOR He's not here. Ckay. What
about Congress person Gau (phonetic), Council Person or
Counci | Wnman Gau?

(No response.)

DR TAYLOR Neither are here right now.
So we'll go through our list.

|"d like to call Mark Dubzic, please.
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PARTI CI PANT: (I naudi bl e.)

DR TAYLOR Ckay. denn Erwn.

MR ERWN M nane is Aenn Erwin, and |'m
(i naudi bl e) Coordinator for PACE International Union.

| spent about 30 years working in the Anmoco
organi zation in the oil and petrochem cal industry on
the Qulf Coast before assumng this position as the
Heal th and Safety Coordi nator for the union.

My principal job  right now is to
i nvestigate major catastrophic incidents within the oil
and chem cal industry for PACE Union. | have been the
| ead person on the ground in the nbst recent one in

Phillips 66 in Houston Texas.

|'ve also reviewed the -- we've had two
i ncidences at Phillips, one in June of '99, another one
in March the 27th of 2000. | reviewed the other in

June of '99, along with what information we've had on
the Morton expl osion here and the Napp industry and the
Ceorgia Pacific, and | find that there's many
simlarities.

They're alnost to a point that you can
overlay with transparencies the problens that existed
within these different conpanies, and | submt to you
that had early action been taken on the Napp energy or

even the recommendations that's been laid out here
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today, had they have been already in place, the two
incidents at Phillips would not have taken pl ace.

| think the Board has done a very good | ob,
and I think the recommendations are very good.

| do want to tell you sone golden threads
that tend to weave all of these incidents together. |
know that the Board has not investigated the Phillips
incidents, but 1'd like to take just a couple of
mnutes and give you sonme highlights of that one, if
you don't m nd.

First of all, we found that there's
insufficient institutional know edge of the hazards
associated with reactives that chemcal plants are
usi ng t oday.

Another item-- well, that's highlighted in
this case. That's also highlighted in the Phillips
cases. They just didn't know the hazards of the
material they was dealing with or what could possibly
happen.

The next thing is there's a lack of
interlock systenms to prevent incorrect blending of
anounts or incorrect blending of tenperatures. These
are active controls, things that would present if you
flowed too warm of a tenperature into a vessel, that

woul d keep you from putting the other material in
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t here.

There's active interlocks that can be in
place in all of the facilities that will prevent this
type of injuries.

The next thing is passive actions, passive
controls, such as procedures that will prevent human
error or blending amounts or tenperatures or other
error likely situations, as was caused in this one.

There's also a lack of adequate equi pnent
to nonitor or neasure the pressures. You know, | found
in some of these incidents they did not even have on
vessels that contained reactive nmaterials pressure
indicators or tenperature indicators or even flow
i ndicators flow ng amounts into it.

So it's a very critical thing within the
industry that we do not have even sufficient
i nformati on on what's goi ng on.

Another thing that's very inportant is |
find that there's a lack of investigative prograns or
t echni ques. Every fatality or major incident, these
i ncl uded, had they have investigated their near mss or
| esser incidents and have inplenented corrective
actions, these that we're |looking at would not have
happened.

And if by chance they've done a decent
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i nvestigation, nore than often the recommendations are
not followed up on in a tinmely manner to nake the
corrective action.

If a PHA was conpleted on equipnment that
bl ew up, odds are on every one of themyou'll find the

words "not applicable" at |east once when they was
doing the review of this instant process.

And then there's three things that's very
inportant that | find were not in place in any of
these. Nunber one is the process was not equi pped with
an inhibitor kill device. For alnost all reactions,
there is sone other chemcal that you can introduce
into the reaction that wll stop or kill the reaction
fromtaking place. That's a safeguard in case that the
reaction gets into the exponential rate of grow h.

The next thing is that the processes do not
have adequate cooling or deluge systens that can stop
the reaction fromtaking place.

And the nunber one thing that | find is the
relief or the vent equipnent is just not designed to
handle the reactions or the pressures that can be
generated from the reaction, and these are threads.
These are things that are comon to all of these
i nci dents.

|'ve listed ten of them
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In the Lodi incident, | was a nenber of
OCAW at the tine. OCAW was one of the wunions that
petitioned for emergency tenporary standard with OSHA
Several trade organi zations opposed it, and OSHA has
not act ed.

But fromthat tinme in '95 we have had the
Ceorgia Pacific in '97. W've had the Mrton
International in '98. We've had Phillips in 1999,
where there was two dead and several injured. And then
the nobst recent one was March the 27th of this year.
W had one fatality, 74 people injured, eight of them
with third degree burns over 50 percent of their body
that are life threatening illnesses. These people wll
never be able to cone back to work.

| believe now that we have the opposition
we had when we asked for enmergency tenporary status was
they said there's not been enough of them | believe
the body count is high enough, and we're having at
| east one a year, that it's tinme that nore be done.

| would |like to have seen the Board request
t hat energency tenporary status, but | realize that the
Board has not investigated the last two incidents that
| have, the ones at Phillips. I wish they had have
been able to cone in, but in light that you don't have

that information by not having investigated, then PACE
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stands ready to stand with the Board to work with this
Board in a hazard investigation of reactive chem cals.

W would ask to be part of that. W think
the Board is wise in taking that approach.

And on the recommendations that they asked
for PACE to conply with the last recomendation to
dissem nate the material to our nmenbers, | stand here
to tell you that PACE International will distribute to
its 320,000 nenbers the Mrton incident and the
recommendations and try to nake a change in the work
pl ace as fast as we can.

Thank you for your tine.

DR TAYLOR Thank you, M. Erwin, and it
was also within the five mnute tinme frane. | was
counti ng.

MR ERWN:. Thank you.

DR TAYLOR  Very good.

Are there any questions of Board nenbers of
M. Erw n?

(No response.)

DR TAYLOR No. Thank you very mnuch.

Di ane Stein.

M5. STEIN. Good norning. Thank you.

It's not norning anynore, is it?

|'m D ane Stein. I'm with PACE, Local
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2149, which represents the workers at Mrton Chem cal.

| want to thank the Board and the staff for
the job that they've done in this investigation. I
think it's clear that the need for the Board is
crucial, that we need an independent agency in this
country that goes in after these chem cal catastrophes
and does a root cause anal ysis.

It's beyond the scope of OSHA. It's beyond
the scope of EPA and we need an agency such as
yourself in order to do these things and to come up
with the recommendations that can be shared industry-
wi de.

| would like to urge you to rethink what
the staff's reconmendati on has been on CSHA's role and
what your recommendations to OSHA can be. [''m
reiterating a little bit of what @ enn said, but | want
togoalittle bit beyond that.

Since the PSM standard was introduced in
1992, we've had a nunber of years now to look at the
experience that conpanies have had conplying with PSM
and | think there's a lot of evidence out there now
about what the weaknesses of it are, and we need to
rethink; we need to relook at it to try to strengthen
it where the weaknesses are apparent.

In our shops, it 1is <clear -- denn

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

137

mentioned this a little bit -- that when you go in and
ook at PHAs they're often not adequate. He tal ked
about the fact that with our incidents and you | ook at
the "what if" scenario. You can often find "N A" as
not applicable with sonething that clearly was.

It's a major problemw th PHAs, and | think
that we need to encourage OSHA to relook at that part
of the standard to strengthen it and nake enforcenent
of that part a bigger priority.

|'m glad that the reconmendation is that
you're going to nmake the recommendati on for guidelines
for COSHA | don't think that it goes far enough. I
t hi nk that whether you say that you don't want to base
a reconmendation on creating a standard on one incident
alone isn't really the question

According to your own statistics, there are
100 serious incidents per year. So | don't think that
you need to necessarily wait for another study to cone
out. There's enough data out there now that shows that
voluntary conpliance to good practices isn't happening
enough; that if we have 100 serious incidents a year,
there's clearly a need for regulation, and | would ask
you to consider strengthening the recomendations of
the staff to include that in your final report.

| want to just reiterate sonething that
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came up verbally, but in your witten reconmendations
it lists as in the incident description that the causes
of the incident were that the steam used to initiate
the reaction was left on too long, and the use of
cooling water to control the reaction was not initiated
soon enough.

| think there's an understanding here that
this was not operator error, but | want to reiterate
that; that the |ead operator on duty that night had 31
years of experience, and in our review of the case, we
found that followed the standard operating procedure to
the letter. So that that may have been the cause, but
t he cause was not operator error.

And, again, | believe that you understand
that, but | wanted to mnake that very clear for
ever ybody.

I'mtrying to keep to the five mnutes and
cut out things you don't need to hear.

DR TAYLOR Cay. You' ve got one mnute
left.

M5. STEIN Ckay. W'd also like to ask
you to consider a nore fornalized approach to the
effect on communities. The comunities are at risk
from these incidents, and we urge you to include a

systemati ¢ approach when you're assessing your inpact
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at the inpact on the comunity in all of your
i nvestigations.

And it's our belief that even where shelter
in place has not occurred, there may be risks that
aren't apparent at first glance in terns of exposure to
internedi ate chemcals that are produced in the course
of a reaction.

W'd like you to take a nore systematic
approach to | ooking at that.

| want to reiterate @enn's conm tnent that
PACE wi || support the study, and we'd |ike very much to
participate in it if that's the route you choose to go.

And 1'd also like to acknow edge that Rohm
and Haas, in conversations with them has supported
what we believed the recommendati ons woul d be, and that
we're | ooking forward to working with them and that we
call on Rohm and Haas and all responsible chem cal
conpanies to join with wus in calling on OSHA to
promul gate regul ations to prevent these incidents.

Thank you.

DR TAYLOR  Thank you very much.

Dr. Phil Lew s.

DR LEWS: Good norning. M nane is Phil
Lews, and |I'm Vice President and Drector of

Environnmental Health and Safety for Rohm and Haas.
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And for 15 years |'ve worked at Rohm and

Haas Conmpany in the area of environmental health and
safety and speak to you today as a representative of
t he conpany an of the Paterson facility.

As the Board is aware, Rohm and Haas
Conpany acquired Mrton International and the Paterson
pl ant on June 21st of '99. Today the Paterson plant is
part of the Rohm and Haas nmanufacturing enterprise, and
we aggressively noving to introduce the Rohm and Haas
Conpany operating procedures into the plant.

In a mnute | wll address the specific
efforts wunderway at the plant to respond to the
recommendations of the Chemcal Safety Board staff to
insure a safe facility not only for the enpl oyees, but
for the community.

| could think of few nore frightening

experiences than the fire/explosion at a chem cal

pl ant . For the enployees at the Paterson plant, |'m
sure it was a traumatic event and that it wll stay
with them for the rest of their I|ives. It certainly

will with us.

Enpl oyees were injured, and fortunately all
have returned to work. W cannot, however, mnim ze
the disruption to their lives that this incident has

caused.
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The conmuni ty, as wel |, has been
interrupted with the frank realization of the problem
of a mpgjor fire in the nei ghborhood.

It is for these reasons we are here today,
|, in particular, to work together to prevent accidents
at chemcal facilities and denonstrate the ability of
all our facilities to serve as safe enployers and
nei ghbors.

Rohm and Haas Conpany uses safety as a core
val ue of the conpany. The best action a facility can
take after an incident such as the one we are
di scussing today is to commt itself to insuring that
future operations are done as safe as possible, and
this conpany has directed its energies to rebuilding
the Paterson plant and its processes. It is ny hope
that this hearing is another step for the core
restoration of both enployee and community confidence
in the Paterson plant, and in particular, in the Rohm
and Haas Conpany.

The Chemcal Safety Board is uniquely
qualified to help in this effort. When the Board was
proposed nearly ten years ago, Rohm and Haas Conpany
was the first and perhaps the nost visible supporter of
t he establishnent of the Board.

The Board conducts independent, highly
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t echni cal I nvesti gati ons t hat can | ook across
individual facility incidents in a positive way to
i mprove manufacturing processes and to assure safety in
our industry.

W support vyour role and welcone your
i nvestigation at the Paterson plant.

W have carefully reviewed the draft report
and have already offered substantial t echni cal
coment s. Wth our changes which we understand are
likely to be adopted in the final report, we find the
draft report to be professional and a thorough
investigation of the events that have led up to the
expl osi on.

The report is extrenely hel pful as a basis
to insure the health and safety of enployees at the
Paterson plant are fully protected. VW agree in
principle with the recommendations that the staff has
outlined today. In fact, nost of the reconmmendations
have al ready been inplenented at the facility.

| would like to detail the specific actions
taken by the plant since the explosion and Rohm and
Haas Conpany's acquisition of the facility |ast June.

First and nost inportantly, as has been
mentioned here, Yellow 96 is no |onger manufactured

anywhere in the conpany, and to our know edge, it is
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not manufactured anywhere in the industry.

Additionally, there are no other processes
used in our plants that have the unique thernal
characteristics of the Yellow 96 production process.

Di sconti nuing that product was not the only
action taken. The next six actions | wll outline
address the recommendations that the staff nmade to you.

Rohm and Haas Conpany has a | ongstanding
commtnment to process safety nanagenent. As an
additional neasure, Rohm and Haas has conmtted to
treating all reactive chemstries at Paterson as though

they are OSHA regulated process safety nmanagenent

processes.

Rohm and Haas has al so conducted regular
process hazard analysis. Al PHAs at the Paterson
plant are current and wll be reevaluated every five

years, whenever new information or hazards are
uncover ed.

Thermal stability standards or studies are
being conducted for all reactive chemstries at the
Paterson plant. Nearly all chemstries have been
tested, and the result of those studies indicate that
energency release systens currently at the plant are
adequate for the design processes.

Thi s testing S bei ng done as a
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precautionary neasure and is an exanple of our
conmtnment to safety.

Anal yses are being conducted to determ ne

what additional interlocks or quench systens are
necessary at the Paterson plant. Rohm and Haas has
identified one interlock that is needed, and it will be

installed within the near future.

No quench systens have been identified at
thi s point.

The Paterson plant is in the process of
revising its standard operating procedures. (Qperators
are being trained with the nost current infornmation
available. Any remaining SOPs for reactive chemstries
and the acconpanying training are scheduled for
conpl etion by the end of August.

A new Safety Director has been recruited
for the Paterson plant. This person is in position now
and has been trained in the state of the art Apollo
i nvestigation techniques. These skills that this
person brings to the plant wll further enhance our
ability to renedy issues before they becone probl ens.

Rohm and Haas Conpany is deeply conmtted
to the tenets of responsible care. Qur goal is to
insure that none of our plants around the world pose a

risk to enpl oyees or the commnity.
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Thr oughout t he conpany we have a
conpr ehensi ve managenment system for assessing process
hazards, sharing them across the organization and
communi cating w dely throughout all of our worldw de
facilities any new i nformation, including key |earnings
from near m sses, other safety incidents, and research
st udi es.

That comm t ment starts W th t he
Manuf acturing Council, headed by Tom Archibald, Vice
President and Director of Qperations and Manufacturing
for Rohm and Haas Conpany, and assures that all the
i nformati on necessary to operate our facility safely is
shared and understood throughout the conpany.

| understand I'mat the Iimt of ny tine.
Let nme say just to sum up that we believe that
continually reducing the risks associated with chem cal
processes is inportant. W believe we all need to work
toget her to do that.

| would caution the Board and everyone here
to renenber though that there is no such thing as
absolute and zero safety. No matter what we do, there
are residual risks.

There are, however, vast benefits to
chem stries that we provide in those products. W | ook

forward to working with you to insure that we can
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provide those benefits and continually reduce the
risks.

Thank you.

DR TAYLOR  Thank you, Dr. Lewis, for your
comment s.

I'd like to remind you if you are not
allowed to conplete your coments or you would just
like to submt witten comments to the Board, you may
do so. W have as our deadline Friday, which is July
21st. So please submt those, or you can give those if
you have them already typed and witten -- you can
| eave those with Bill Cogan who just wal ked through the
door or Maureen Wod, who is standing in the back.
There she is on that side if you have anything you'd
like to give us today.

Oherwise it can be submtted also by E-
mail. Qur Web address is www chensaf ety. gov.

Moving along with our public coment, M.
Robert diver.

PARTI Cl PANT: (I naudi bl e.)

DR TAYLOR  Thank you.

Steve Mart (phonetic).

PARTI Cl PANT: (I naudi bl e.)

DR TAYLOR  Thank you.

Ted Carrington.
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MR, CARRI NGTON: Good afternoon. My nane

is Ted Carrington, Local 2149, PACE. ' m presenting
this testinony on behalf of the New Jersey Wrk
Envi ronment Council, a statew de organi zati on conposed
of unions, workers, community and environment groups or
organi zations, where | serve as a field organizer.

WEC supports the rights of workers and
citizens to nonitor chemcal safety and take action to
prevent hazardous conditions. The organization also
supports stricter regulations of explosive chemcals
and systematic approach to chem cal safety by chem ca
conpani es.

The mx of industry, transportation, and
residential communities in New Jersey has many negative
public health inplications. One particular troubl esone
outconme is that our citizens breathe unhealthy air one
out of every three summer days.

This is not news to residents of cities
i ke Paterson where foul air is common, nor was it a
surprise last nonth when WEC released a report
identifying the proximty of public schools in Paterson
and difton to industrial facilities storing or
emtting to the air high volumes of toxic chem cals.

Qur research found that the top five

industrial air polluters in Paterson are all wthin a
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mle of at |east eight public schools. Rohm and Haas,
formerly Mrton, the subject of today's hearing, is
within a mle of three public schools in Paterson and
one in El mwod Park.

Wiy should nenbers of the comunity be
concerned about the proximty of honmes and schools to a
conpany |i ke Rohm and Haas?

First, because the facility in Paterson,
like many other chemcal nakers across the state,
stores and uses a variety of dangerous chemn cals,
i ncl udi ng xyl ene.

Second, many of these chem cals have both
long and short term health effects, and WC is,
t herefore, concerned not only about the hazards posed,
but also the chronic effects of chem cal exposure.

Final |y, in the event of chem cal
energencies on the scale of the 1998 expl osion being
di scussed today, WEC contends that nost energency
medi cine providers are unprepared to address the
variety of health effects that can develop from
exposure to the tens of thousands of chemcals now in
i ndustrial use.

VEC fully supports proposal s nade today for
stricter federal laws regulating the use of reactive

chem cal s.

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

149

VEC al so supports an approach to chem cal
safety that examnes entire chemcal manufacturing
systens in an effort to determne root causes of
incidents |ike the 1998 expl osion at Morton.

Using this approach, teans of workers and
managers conduct conprehensive investigations of each
incident or near mss and work together to devel op
remedi es.

However, given the lack of resources at
federal and state agencies charged wi th environnental
and occupational safety, and given the reluctance of
many enployers to address safety concerns of enployees
and neighbors, WEC also believes that workers and
citizens alike should be deputized to nonitor hazardous
conditions and prevent accidents when necessary.

In Passaic County, Resolution 35 allows
citizens and workers concerned about health threats
from local facilities to call in experts and to
petition the county health officer, who can then
conduct an on-site survey of facilities.

It also stipulates that neighbors and
workers can acconpany the health officers inside
facility premses unless enployers refuse to allow
their participation.

Wen it passed |ast year over the protests
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of New Jersey's chem cal manuf acturing industry,
Resol ution 35 becane the first law of its kind in the
country. Today this ground breaking |aw has the
potential to provide citizens with the power to go
beyond the right to know to the right to act.

It is WCs belief that laws |ike
Resolution 35 and even stronger neasures that give
citizens and workers the unconditional right to inspect
dangerous facilities can help prevent the needless
injury, illnesses, and even death that can result from
serious chem cal explosions like the incident in Mrton
in 1998.

Thank you.

DR TAYLOR  Thank you for your comments.
Bill Kane.
KANE: (Good afternoon.

TAYLOR.  Good afternoon.

3 % 3 %

KANE: M/ nane is Bill Kane. ' m the
President of the New Jersey State Industrial Union
Council, which is a council of unions representing over
300, 000 workers in the State of New Jersey from various
i ndustries, including PACE and UN TE.

In reading the materials that wer e
provided, | nean, very thorough materials, let ne just

-- when | was driving over here this norning | was
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t hi nki ng about this Board, and | was thinking about the
Transportation Safety Board and the Chem cal Safety
Board and the difficult job that you folks have of
trying to figure out and investigate these incidents.

And | thought about the Transportation
Saf ety Board maybe even having an easier job than you
fol ks do because what they see is pretty clear, and
it's not as vague.

But | thought sitting here reading this
stuff; | said to nyself, "I wonder what woul d happen
| wonder what the Transportation Safety Board would do
if a pilot was bringing a plane into Newark Airport and
instead of slowng the plane down to whatever the
| anding speed it he just decided he was going to |and
at 500 mles an hour and maybe not put the | andi ng gear
down and happened to survive."

| just wonder what the Transportation
Saf ety Board recommendati on would be about that guy if
he happened to wal k away from that plane. Qovi ousl y
they would probably put himin a nental institution or
they'd at | east have himarrested or fired.

And then | | ooked at the incident at Mrton
and | said to nyself, "Wll, who would be the
equi valent of being the pilot at Mrton?" You know,

and it has to be the plant manager, | would assune, and
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the flight crew would have to be the technica
engineers and the professionals that are supposed to
make sure that these things don't happen.

Sonebody forgot to put the I|anding gear
down. Sonebody forgot to slow the plane down to proper
| andi ng speed, and those "sonebodi es" ought to have
nore than a recommendation nmade to them to inplenent
the standards that they already had in place that they
i gnor ed.

And your report, quite frankly, points that
out . In the sunmary, when you | ook at nunber five or
nunber four, it says that he did not adequately foll ow
recommendati ons nade in 1989 to nmake tests to determ ne
the rate of reaction and the rate of deconposition or
to put safety devices on this equipnent. That was
i gnored by managenent.

They changed the sem-batch to the batch
system Anybody that | know that ever worked in a
chemcal plant wll tell you that's a synonym for
speed-up. They get nore done quicker that way.

Nunber five or nunber seven on your report
tal ks about running a process at 153 degrees, and it
clearly hindered the operator's ability to control the
reaction. And operators reported to rmanagenent

t enperature runaways. Managenent did not hi ng.
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Changi ng the batch size gave a very clear
warning that tenperature excursions had increased.
Changi ng the batch size is probably another synonym for
speed- up. They were told that excursions were
increasing. They ignored it.

Their internal PSN program did not address
excessive heating, runaway reactions, and the inability
to provide enough cooling. The operators' reports of
bat ch devi ati ons caused by tenperature deviations were,
agai n, ignored by nmanagenent.

It's like the flight attendants trying to
tell the pilot that the wheels aren't down and he's
i gnoring them

The PSAM program did not require the use of
i ndustry good practices. Wrkers weren't warned of the
dangers. They weren't trained properly, and they were
i gnor ed.

So I wonder what this Board' s
recomendati on would be if the entire plant blew up, if
t he nei ghborhood was subjected to sone catastrophic
incident that annihilated scores of people. | woul d
assune we woul d go after the peopl e responsible.

The State of New Jersey is the nost densely
popul ated state in the United States. Al nost anywhere

you put a chemcal plant, there's going to be
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popul ati on. If there's a mmjor chemcal incident at
that chem cal plant, there's going to be a catastrophe.

| would sinply say in your reconmendati ons,
| understand the recomendation for the guidelines that
CSHA and EPA should issue. | allowed the process that
you have them go through, but, in fact, when Napp
expl oded, which is represented by another of our
affiliates, in 1995 nmany unions petitioned OSHA for an
energency standard, and this is another cl ear
indication that that standard was needed.

So I would recommend very, very highly,
given the nature of this state, given the nature of the
increased evidence that these reactive processes are
being handled in less than a dangerous way; | would
hi ghly recommend that this Board recommend to OSHA t hat
they i ssue an energency standard.

Thank you very nuch.

DR TAYLOR  Thank you, M. Kane, for your
conment s.

Sergeant Eric Zi mrer man.

SGI ZI MVERVAN: Again, good afternoon.
G eetings to everyone.

Cay. In light to everything that
observed here thus far, basically the incident that

took place on April 8 in 1998 affected ne personally
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because ny famly was | ess than a block and a half away
from ground zero of the Mrton incident, neaning ny

not her, ny sister, and two nieces.

kay. | had difficulty, as M. Cerald Poje
-- is that correct? -- with the aspect of the kettle
reactor. Cay. If this was sonething that was

designed in 1962 and we're dealing with chemcals |ike
Yellow 96, that's sonething that | would |[ook at and
suggest it be state of the art for the 21st Century.

What type of nonenclature and redesign was
utilized on the kettle design if they expanded it from
1,000 to 2,000 gallons? What type of response was
taken by Mrton in nmaking sure that if they was going
to up-scale production of Yellow 96; what preventive
neasures were taken to alleviate a reaction of that
mul titude and under whose guidelines other than that
which was wutilized in London, England, wthin the
United States were they allowed to do such a thing in
close proximty with that?

It seens |ike, okay, for an exanple, and
M. Kane, too. | appreciate what you spoke of using
NTSB in conjunction with that because | would like to
use the United Auto Wrkers and other facilities that
mass product autonobil es.

If you utilize a car that's from vintage
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1962, you know you're going to have to find parts to
replace it at sone point for wear and tear in order for
a snooth function and reaction fromthe vehicle.x

At the same level acts with a chemca
reactor that was utilized at Morton. | nean, was there
the glass lining on the kettle you exam ned for any
type of faults? \Wre any other cooling devices that
were utilized to nmake sure that the reactor tenperature
didn't go into a runaway situation, as was before
nment i oned?

What type of safety procedures did OSHA
have in house, and were there any OSHA representatives
in house at Mrton Chemcals during the tinme of this
incident that could have interceded along with, yes,
t he managenent and the supervisors who were so trained
to respond to enmergency reactions as such?

And you know, basically I"'mbaffled by it.

Anot her thing that troubles ne is there was
anot her incident as before nentioned -- a lot of them
go unnoticed -- with the Hetarine (phonetic) Chem ca
Conpany, which is maybe two blocks difference from
Morton, when they had a chem cal reaction.

In that sane conmunity there was exposure
to residential citizens. There was a young man that

passed away that attended PS No. 20, and Passai ¢ County
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Board of Freeholders had a hearing inside PS No. 20

auditoriumin the sane week after the young man passed,
and they also had a hearing at the County
Adm nistration Building, but there was no concrete
evi dence or no reasons really given in the
i nvestigations of due cause to that.

There were a ot of citizens that
conplained fromthe April 8th incident, and there were
al so complaints further fromthe incident which | don't
know the exact date, but they had a narine chemni cal
acci dent .

But the exposure that the citizens are
facing this with this is astronomcal, and |I feel it's
unsafe, and it's fear. | mean, nost of the majority of
citizens at Paterson aren't versed in chemcal
reactions or chem cal guidelines per se in general, but
| think this would be sonething that's in a sinplified
form that should be issued out to the conmunity as a
warni ng on how to prepare for such things or even ot her
guidelines given as assistance to themin the form of
what ever apparatus they m ght need to protect
t henselves in the even that there's a chem cal reaction
or release again in the future.

| versed nyself a lot, and I know |I' m goi ng

beyond ny tine, wth M. Carrington a lot on issues
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because | live right now in the backdrop. | live less
than 200 yards from Brown Chem cal Conpany in Paterson
New Jersey. |In Brown Chemcal, we had a few incidents
there within the last ten years, the |last decade, that
went unsung.

VW had energency response from Paterson PD

and the Fire Departnment and Sheriff's Departnent

Hazar dous Response Team But still the citizens suffer
fromthis.

And again, like M. Carrington nentioned,
it's in close proximty for public school. W have PS

No. 21 and PS No. 10 right in the vicinities of those
ar eas.

| guess ny question is: what can be done
for the citizens of Paterson either through the U S
Chem cal Safety Board or through OSHA and the EPA to
prepare us so that we know how to troubl eshoot and
protect ourselves and our famlies in the event that
anot her occurrence like this, God forbid, takes place.

DR TAYLOR Thank you very much for your
comments, Sergeant Zi mrer man.

| know with this report we did not address
the issue of the surrounding conmunity environnental to
the extent of naking recomendations on inprovenents

that can be nade. W're in the process now, as was
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mentioned by one of our staff nmenbers, in working with
t he Agency for Toxic Substances and D sease Registry to
develop a plan for addressing conmunity issues such as
the ones that you' ve raised, and hopefully, God forbid,
if there's a future incident sonmewhere, we wll be up
to speed on sonme of the environnental inpacts and
address the part of what could be addressed as far as
conmuni ty invol venent.

SGI.  ZI MVERVAN: Ckay. In closing, one
| ast coment. | would like to suggest simlar to
before nmy tine what was done during the time they had
the mssile crisis going on, the mssile threats from
the forner Soviet Union and the United States. There
were drills that were given to the citizens of the
United States, energency warnings where they had
fallout shelters, and so on and so forth, to take
pl ace.

Have we conme to that |evel yet where we
need that for basic population, the citizens in the
surrounding areas, the nost densely populated state,
New Jersey?

My answer is yes, and | think sonething on
that | evel should be | ooked at and observed.

DR TAYLOR Cay. Thank you for your

conment s.

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

160

Jim Nash from Cccupati onal Hazards.

MR NASH Jim Nash, GCccupational Hazards

Magazi ne.

| just have a question, and that is whether
the Board' s deliberations on this matter wll be nade
in public and whether the transcripts fromthat will be

pl aced on the Internet.

| thought there was a conmtnent to that in
Decenber, but | could be m staken.

DR TAYLOR If they're not made avail abl e
on the Internet, you can also request a copy based on
the FO A request, Freedom of Information Act. W wll
have transcripts available fromour offices.

MR NASH (I naudible.)

DR TAYLOR The deliberations on our
voti ng? No. W wll review the report and vote
separately as individual Board nenbers, but there wll
not be another deliberation. This is the actual review

of the public findings.

Thank you.

DR PQIE Just to clarify, the Board
menbers will receive the next iteration of a draft of
the report. There wll be a full witten report
submtted by the staff to us. Each of the Board
menbers wll receive that. W'll be charged wth
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reviewing it. W'|ll have a certain date to have
conpl et ed our review.

W' |l either sign it as accepted as is,
with mnor nodifications, rejected it wth nmgjor
nodi fications requested, and that wil | be the
del i berative process that we'll use.

W won't sit in a session like this and
say, "W votes yes or who votes no?" because of the
media nmatter associated with a scores of page report.

So just to have everybody understand, there's not a

nmeeti ng sonewhere in Washi ngton where we'l| deliberate.
There will be a transmssion to each of us
Board nenbers. VW'll review that. W'l sign an

acceptance or rejection with justification for why, and
if it's accepted by us all, then it wll beconme our
official Board report, as the others that you ve seen
out si de.

DR TAYLOR And once it beconmes an
official Board report, it then will be on the Wb site
for downloading as the other reports have been nade
avai | able. Ckay?

Ckay. Ray Stever.

MR STEVER For the record, it's Stever.

My name is Ray Stever.

DR TAYLOR St ever.
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MR STEVER I'm Vice President of PACE

Local 2149, staff to the IUC, and I1'm also the
Executive Vice President of the Passaic County Labor
Counci | .

| worked very hard with Ted Carrington in
devel opi ng the nei ghborhood hazardous prevention | aw,
which is the only law in the country, and it's right
here in Passaic County. This |aw was devel oped to help
comuni ti es and conpani es and workers work hand in hand
i n devel opi ng safety.

Napp, Mrton, Phillips, they were all
tragedies, and we need to be very conscientious of
training our enployees and making sure safety is a
priority in our conmunities.

It was weird before when | was listening to
the nenbers over there speak about how in England in
devel opi ng these prograns you have the law, you have
the legislation, you have business, and organized
| abor, and that seens to be mssing in this country.

Nobody wants to listen to the unions, and
yet unions develop the health and safety prograns that
not all, but nmany conpanies adopt to protect the
wor kers.

W have an abundance of know edge. Yet

there are many conpanies out there that refuse to
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[isten. There are many conpanies out there that find
cost to be nore inportant to them than the safety of
t heir workers.

Now, conpanies are vital to the existence
of conmmunities. Communities are vital because they
supply the workers to the conpanies. But conmunities
cannot have cat astrophes happen.

| was at School 20 when we spoke to the
Freehol ders about the devel opnent of this law, and |
spoke to the security guard there, the woman who has
been affected by the Heridan explosion or the
catastrophe that they had that affected the school.

Paterson is very dense in itself, not even
so much the State of New Jersey. There are cheni cal
plants around the corner scattered around. Now, this
isn'"t just the point of chemcal plants, but it's a
poi nt of conpanies taking a responsibility and training
and educating, listening to the people, to the

conmunity, to the unions just to know what the process

i S.

Because where | conme from the conpany |
work for, even though it's pharnmaceutical, |I'mthe head
of the Health and Safety Conmttee there. | speak with

the conpany. They listen, but yet they go by a |ot of

the | aws. OSHA regulations limt us to this. So we
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only go up to this threshol d.

What | heard today went beyond any
t hreshol d, went beyond limtations placed by OSHA. And
why are sonme of these limtations placed? Because our
own government places the limtations upon CSHA.  They
won't let them expand. They won't |et them give them
nore power.

It isn't to restrict business. Business is
good, and we need to work hand in hand, but business
needs to listen and our governnent needs to listen
because wi thout business there's no comunities, and
Wi t hout communities there's no business.

Thank you.

DR TAYLOR  Thank you for your comments.

Eric Frum n.

MR FRUM N: Good norning or good
af t er noon.

DR TAYLOR Good afternoon.

MR FRUM N My name is Eric Frumn. [''m
the Director of Cccupational Safety and Health for the
| abor union UNI TE

W represent thousands of people who either
live or work here in Paterson, in Passaic County, and
we also represented the workers at the Napp

Technol ogi es Conpany plant in Lodi, New Jersey. Two of
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those workers are here today, Jim Gannon, who was an
operator and a survivor of that explosion, and Al
Gles, who was a |ead nmaintenance nechanic -- naster
mechani c.

| would like to thank Senators Lautenberg
and Toricelli for the interest and support they' ve
showmn for the Board and for chemcal safety. I
certainly thank the Board and the staff for the hard
wor k you' ve done on the Morton investigation and on the
reactives issue in particular.

And of course, to thank our brothers and
sisters at PACE Local 2149 and the International Union
for their work on chem cal safety.

The expl osion at Mirton reveal ed once again
a gaping loophole in OSHA s process safety nanagenent
standard. OSHA has known about this |oophole since it
finished its investigation of the Napp tragedy and
issued its citation in October ' 95.

The expl osi on at Napp invol ved t housands of
pounds of powdered al um num Under the right
conditions, powdered alum num reacts |ike gunpowder.
At that point the mxing vessel at Napp was no |onger a
so-cal l ed blending machine. It was nore |ike a rocket
or a bonb.

The day after the explosion at Napp, the
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surviving workers and nanagers assenbled at our union
hall here in Paterson. One of the managenent personne
asked the conpany's president where was the chem st?

Vell, there were two answers to that
question. Dr. Fred Schaefer, Napp's Vice President for
Regul atory Affairs, who had a record of falsifying his
professional credentials and violating environnental
| aws, had been at hone at the tinme of the explosion,
but to the best of our know edge, he was in command of
the situation by phone, and in our view was responsible
for the order to reverse the earlier evacuation, to
wi thhold notification to the Lodi Fire Departnent two
bl ocks away.

That decision or that conbination of
decisions sent five men to their deaths and resulted in
extreme injuries to other workers, energency service
personnel and the Saddle River. It also terrorized the
conmuni ty.

Where was the chem st ?

The other answer to the man's question was
really another question. How could anyone be so
incredibly inconpetent as to allow a mxture of 5,000
pounds or nore than that of explosive powdered al um num
to snoke and sputter and still not declare an inm nent

ener gency?
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At the Napp conpany the managenent was
denonstrably i nconpetent. The incident at Napp thus
provi des a stunning exanple of the need for strict OSHA
regul ati ons on even the nost obvious chem cal hazards.

CSHA and EPA prepared their 1997 report on
the Napp incident and requested a review of it by,
anong others, M. GCerald Scanol, the President of the
National Safety Council, former D rector of OSHA, and
former corporate Director of Health and Safety for
Johnson & Johnson.

In '99, he reviewed the OSHA- EPA report and
said it was inadequate because it failed to adequately
investigate, quote, nmanagenent standards and best
practices to inprove safety in the industry, such as,"
and |I'm continuing to quote, "the qualifications,
credentials, and conpetence of the nmanagers involved in
the decision making from new product review to
energency response. This review was especially
inmportant in light of the apparent bad decisions by
managenent as the crisis devel oped.”

Scanol then concluded, "One of the ngjor
recommendati ons of the OSHA-EPA report is essentially
that conpanies should <conply wth the existing
regul ati ons. Do conpanies not know about the rules?

Aren't they worried about the consequences  of
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nonconpliance or don't they think they'll ever get
caught?" This is all Scanol's words.

Essentially he said the question is: why
did this conpany ignore the law, and what should be
done to reduce the |ikelihood of conpanies ignoring the
law in the future?

It is conpletely wunacceptable that such
reactive material are exenpted from OSHA s process
safety nmanagenent standard. Wen COCSHA finished its
investigation in 1995, OCSHA clearly stated its
intention to change the PSM standard to cover reactive
chem cals nore effectively.

Unfortunately, even though CSHA  has
repeatedly announced its intention to <close this
| oophol e, OSHA has been unable to do so. VW nean no
di srespect to OSHA W understand they' re busy. Ve,
in fact, are asking them to change nmany other
standards, and indeed, there could be a root cause
i nvestigation of why they' ve del ayed.

But it sinply inexcusable that this delay
continues to this date. W call upon the Chem cal
Safety Board to strongly urge OSHA to nove as quickly
as possible to take action on the severe hazard posed
by reactive chem cal s.

The exclusion of highly reactive chem cals
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from OSHA's or even noderately reactive chemcals from
CSHA's PSM standard still endangers workers and
conmuni ti es. It is high tine that OSHA put chem cal
i ndustry nmanagers clearly on notice.

There are a nunber of managers from the
chem cal industry today. | hope others wll pay
attention to what we say here.

To you managers, no matter what you tell us
about your ability to properly mnmanage chemcals,
workers in the comunity are entitled to the strictest
regul ations possible, including detailed requirenents
for managenent conpetence and performnmance.

So not only where was the chem st, but who
was the chem st and what did he or she know?

And we al so say to you: no nmatter what you
think, no matter how safe you think your process is
you have to prepare for the worst and give workers a
chance to protect thensel ves.

W appreciate the Board' s investigation,

the staff's work, the recomendations for a proposed

st udy. W understand there is a need for the best
available information in setting new standards,
especially in light of the rank ignorance and

i nconpet ence which the chem cal industry managers have

di spl ayed both at the Napp incident and at Mrton.
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But until OSHA changes those standards and
chem cal i ndustry nmanager s conpl y with decent
standards, workers and communities will live in fear,
and as a nation we nust do nmuch better

Thank you.

DR TAYLOR  Thank you, M. Frum n for your

comrent s.

I'd like to --

MR FRUM N | have a witten version of
that 1'Il supply for the record.

DR TAYLOR Geat, and you wll provide
that. Thank you.

The next name is Mchael --

MR MAULAY: No conment. M chael MAul ay.

DR TAYLOR  Ckay. Thank you. MAul ay.

Jim Gannon with UNI TE

MR GANNON:  Hi. [''m Ji m Gannon. | work
i n Napp Chem cal

| was about 90 feet from the TK when it
expl oded.

I'"d like to thank the Board for letting ne
speak here today.

One of the bright or positive things that
cane out of the Napp explosion was this Chem cal Safety

Boar d.
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The only thing | see that's the sane
between Mrton and Napp was Mrton started at eight
o' clock in the evening. Al t hough the Napp expl osion
happened at 7:43 on the 21st of April, it was started
t he ni ght before.

| believe these things can be prevented by
requiring a qualified chemcal engineer to be on site
while the process is being done or to take it to a
poi nt where there is no nore danger.

W had two people at Napp in nmanagenment who
were forced into retirenent in a downsizing in 1993.
They had a procedure of any batches that were critica
or involved hazardous chemcals, they were started and
finished on the day shift, and when possible, they were
started on the day shift. Peopl e were kept overtine,
and they were taken to a point where they could be put
on hold, and then the following day the process was
pi cked up again and finished by the day shift.

They're always whipping up new things in

the |ab, new batches. A chemcal operator is a
chem cal oper at or . He's educated by on-the-job
trai ni ng. Wen a new batch cones along, he's not a

chem cal engineer, and he can't notice things or pick
up things that a chemcal engineer would pick up

things that aren't nornal.
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| don't know. Wrds like "financially
unfeasi ble" shouldn't cone into play when you're
tal ki ng about safety and human life.

It should be done on a day shift or
chem cal engi neers should be, you know, kicked out of
bed and made to conme on the second and third shift when
necessary when dealing wi th hazardous chem cal s.

And it's just ny opinion, and I've said it
to a couple of politicians before, that | don't think
you're going to see a change in attitude with the
chem cal industry. You're talking about a multi-
billion dollar industry. So if you fine them a couple
of mllion dollars, they don't care.

Until there's |laws passed where if people
have, because of incidents like this, suffered
debilitating injuries or death, when you start talking
about crimnal penalties and jail time, | think then
you'll see a difference in attitude.

Thanks a | ot.

DR TAYLOR Thank you very much for your
comment s.

It says FF Andrew Morabito.

MR MORABITO Fire Departnent, na' am

DR TAYLOR Ch, the Fire Departnent.

Thank you. Fire Fighter.
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MR MORABI TO M/ nane is Andy Morabito.

|'man investigator with the Paterson Fire Departnent.

|'ve been on the departnment for about 13
years, investigating for about the last six. This was
what we call in the departnment "ny fire" that night
when it cane in, and | did the initial investigation of
t he incident.

That included going to the hospital to
interview the people who were operating the kettle at
the tine the expl osion occurred.

|'ve just got a couple of questions. Mybe
| should have asked earlier when the Board was asking.

| sort of had the inpression it was just you guys who
can ask the questions, but 1'd actually like to ask a
coupl e of questions of the investigators.

Before | do, | want to point out one thing.

I know it was stated that it was about a 30 mnute
response for the fire departnent. | realize you guys
didn't termthe response was 30 mnutes. It's just the
wor ds you used.

The Passaic Fire Departnment was on the
scene within three to four mnutes after the first cal
was made, and standard procedure with a HAZMAT i nci dent
such as this would have been to wait until we

determned what was burning in there before we start
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putting water on it, before we create a nuch worse
situation than we al ready had.

The fact that water didn't go on that fire
for approximately 20 mnutes or so really didn't have
much to do with the actual danage that was caused.
Most of that was caused by the initial explosion, and
in fact, there was relatively little fire damage to the
structure itself, given the kind of incident we had.

| had a personal friend of mne tell nme he
saw the explosion from across the river and descri bed
quite, quite an explosion, literally a fire ball
hundreds of feet above the top of the building.

So anyway, | just want to neke it clear
that PFD, Paterson Fire Departnent, was on the scene
very quickly, and we followed all kinds of standard
procedures in terns of putting any water on this fire
bef ore we determ ned what actually was burning.

A few things I want to ask, and |'m not
here to assign bl ane. W have no -- what's the word
I'm |l ooking for? -- we have no agenda here. | don't
care. W're just called to a scene to discover the
cause and origin of a fire, and that was ny job that
ni ght.

Wien | went to the hospital that night, |1

interviewed a few people who were operating the kettle
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that night and who gave ne good first hand information
as to what they saw occur.

The following day a neeting was held with
the managenent from Mrton Chemical at which tine |
expressed sone of the things | had heard that night
from the operators, and | was given the distinct
i npression by one of the managers -- I'm not going to
get into names unless you want ne to do that. That's
all in ny report -- that procedures were not being
followed by the operators of the nachines, not the
recomended procedur es.

Now, ny question to the Board is sort of a
coupl e of questions. This recipe sheet, which | was
given the day after the fire and which was Mrton's way
you mx this batch up, this recipe sheet was given to
me, and | noticed that the date created was August
23rd, 1990. It was revised five years |later

And one of the questions |I want to ask is:

did you ever get a hold of the original sheet, and why
was it revised? l.e., why fix sonmething that isn't
br oken ki nd of ?

' m just wondering did you ever get a hold
of the original batch sheet.

PARTI Cl PANT: (I naudi bl e.)

MR MORABI TO Ckay. And again this is
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just sort of PFD now. Is it your contention that had
this procedure been followed by the letter, that this
woul d not have occurred? This incident would not have
occurred, or are there things in this batch sheet that
are incorrect and, if followed by the letter, chances
are this incident would have occurred anyway?

DR TAYLOR M. Morabito, thank you for
your comments.

| f you have sonme additional information, we
may not be able to answer all of the questions that you
have now, but if you could pass that information to our
i nvestigators.

MR MORABI TO  Sure.

DR TAYLOR  Renenber that our final report
has not been issued yet. So we'll take the information
t hat you have.

MR MORABI TO Ckay. So there is no answer
really to this question as to whether or not you
believe that if the procedure had been followed as
witten out by the Mrton nmanagers that this would not
have occurred.

DR TAYLOR | don't think we can answer
that right now, no.

MR MORABI TO You can't answer that now.

kay. Al right.
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Thank you very mnuch.

DR TAYLOR  Thank you.

Syl Turicchi.

MR TURICCHI: M nanme is Syl Turicchi

DR TAYLOR  Turicchi.

MR TURI CCHI : And in light of the late
hour here, 1'lIl be as brief as | can. I'm with the

Center for Chemcal Process Safety, and |I'm the senior
manager of that group.

First of all, I'd like to applaud the
Chem cal Safety Board's efforts here in sorting through
sone of these incidents and the work that you're doing
to make recommendations to inprove safety perfornmance
and the situation here, help reduce incidents, and so
forth. | think it's a tough task, and you guys are
doing a good job working on it.

CCPS is a nonprofit organization, and our
mssion really is simlar to or like or in cooperation
really with your m ssion. W're commtted to devel op
engi neeri ng and nmanagenent practices and work processes
to help mtigate these types of incidents.

| just wanted to report that we do publish
books. W hold conferences. W devel op training
courses, and we do have a conference comng up in

Cctober where, in fact, this incident is going to be
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presented and revi ewed and di scussed.

So part of t he recomendat i on to
dissemnate this information, we're going to act on
that pretty quickly.

W' ve also just published a book |ast year
on batch reaction, process safety and batch reaction
processes, and a lot of good information is in that
book, and in fact, we're also about to release a new
process safety managenent system assessnent took call ed
Pro Smart that | think, you know, when used to take a
|l ook at nanagenent processes for process safety
managenent coul d hel p peopl e under st and wher e
weaknesses are and fill in the blanks around naking
i mprovenent s.

So | just wanted to update the Board on
those activities that we're working on, and in fact, we
are also doing sonme work around the hazardous and
reactive chemcals, and probably would like to be
involved in that work as it goes forward, too.

Thank you very much

DR TAYLOR Thank you, M. Turicchi, for
your comments and we appreci ate your assistance.

Any ot her comments, public conments?

(No response.)

DR TAYLOR Any final coments from the
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Boar d?

(No response.)

DR TAYLOR  Then hearing none, thank you,
again, for attending this neeting, and this neeting is
now adj our ned.

(Whereupon, at 1:20 p.m, the neeting in

t he above-entitled matter was concl uded.)
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