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There were 61 attendees, representing 31 companies. Three new
companies were admitted this year. (Solvay, Tallyrand Chemicals

of New Bedford, Mass.,, and an Iraqi company.) The association

now consists of 46 member companies of which 25 are from the United
States. Six earlier members no longer produce PVC or VCM.

As a brief historical review, the VCSA was organized in 1970 with
the objective of accident prevention in the PVC and VCM industries
by exchanging information on the hazards, safety and use of VCM.
There have been a total of 18 meetings., During the mid 70's
meetings were held semi-annually to discuss the regulatory rules
and interpretations as well as the common safety problems. The
association has returned to meeting on an annual basis. There is
widespread belief that the VCSA has fulfilled a major role in
accident prevention.

I. True Confessions and Incidents

1. Explosion in a Furan-Lined Process Sewer - John McCully,
Conoco |

This occurred at their VCM plant at Lake Charles, LA,
during a maintenance shutdown in a furan-lined gravity
drain pipe from towers and other process equipment to an
underground tank. There were no injuries or fire. The
system was not well grounded, the influent was above the
liquid level, there was air in the vapor space and the
liquid contained traces of peroxide. Their corrective
actions include pH control, relocating the inlet nozzle
and a nitrogen purge. They could not determine the exact

cause but they were not able to generate a static electrieal
buildup in the lined pipe.
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Control Room/Laboratory Explosion - Bob Oubri, Dow

The incident occurred at their Saskatchewan, Canada

VCM plant on May 27, 1981. A badly leaking ball valve

on a caustic scrubber drain line allowed liquid VCM

to flow into a 4" underground drain pipe. The vinyl
fumes backed up into the laboratory through a floor drain
even though there were liquid traps. The lab was not
x-proof and was located adjacent to the control room .
separated by a cinder block wall,

Ignition occurred and the blast burned 4 of 5 employees
who had evacuated the lab due to the fumes. There was
very extensive roof damage, the lab was demolished, the
cinder block wall was destroyed and the control room
was severely damaged.

They have isolated their sewer lines and initiated
blank-out procedures for the caustic drain line. There
was an OSHA inspection and investigation with no citation.

Nitrogen Inhalation Incident -~ Glen Schaaf, BFG

This occurred at their bulk PVC plant in Pedricktown, NJ.
The post-polymerization reactor was taken out of service
for maintenance to enter and repack the stuffing box.

The nitrogen was not exhausted from the reactor and the
vessel was not checked for O, or VCM content. The
operator fudged the Reactor %ntry Sheet. The maintenance
man entered the vessel with no respirator or harness.

The first indication of a problem was when the 3-minute
alarm activated and was not silenced. Typically, the
person in the vessel must silence the alarm at 3-minute
intervals. Fortunately, they were able to rescue and
revive the employee. Both employees had 10-12 years
experience and were considered very good performers with
excellent safety records.

BFG was proud of their vessel entry procedure but a
survey indicated that it was not being followed. This
is now a "serious" violation and cause for discharge.
They are trying to re-educate their employees, increase
commitment to knowing and following procedures and
increase awareness toward correcting unsafe acts of
others.

Lauroyl Peroxide Fire -~ Ron Kaminski, BFG

This occurred at their bulk PVC plant in Plaquemine, LA,
Contrary to procedure, the empty reactor was at 80°C
jacket temperature when the lauroyl peroxide was charged.
As the operator bent over to install the manhead 'O"-ring,
the lauroyl peroxide spontaneously decomposed and the
ensuing flash burned the operator over 25%¢ of his body,
requiring five weeks of hospitalization. The flame
extinguished within seconds.
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The direct cause was operator error in not cooling the
reactor jacket. They have changed procedures to minimize
chance of reoccurrance.

Lauroyl peroxide is considered to be a very safe
catalyst. This is only the second known case of an
incident with lauroyl peroxide in 30+ years of industrial
use. .

Explosion in EDC Waste Gas Decomposer -~ Glen Schaaf, BFG

This occurred in Convent, LA during various stages of a
plant start-up when the process was upset. The decompgser
column was about two feet diameter and about 15 feet

high. The level alarm was out of service and the decomposer
was operating at a high draw-off rate., A detonation of
explosive gas mixture occurred in the top of the column
which blew the top, severed an EDC line and caught fire.

Two employees were injured. They felt that this was a
major explosion and fire.

They speculate that nitrogen trichloride or chlorine
oxide formed in the head space., Both are unstable with
high energy release. As a corrective action, they are
going to a liquid-full system with modifications to
prevent gas accumulation.

Amoco Polypropylene Plant Fire - Darwen Rhoads, Tenneco

This was discussed because propylene and vinyl chloride
both have potential for severe detonation.

The Amoco Delaware plant was built in 1961 and had a
capacity of 270 MM 1lbs/year. There were three reactor
trains with = 50 feet separation. The reactors were
10,000 gallon.

Four mechanics were forced to work overtime to unplug

the 4" diameter recirculation line which goes from the
bottom of the reactor through a pump and heat exchanger
to the top nozzle. There is an automatic valve on the
recirculation line at the top of the reactor. The
mechanics removed the wrong set of nuts while trying to
disconnect the valve actuator. This allowed the plug of
the Tufline valve to blow out, resulting in a vapor cloud
of propylene and hexane which subsequently ignited. A
schematic of the wvalve is shown as Attachment I.

There were some contributing factors in addition to
human error.

- The valve design was not consistent betwe n the top
and bottom of the reactor.
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- Tufline had redesigned their valve to prevent the
booby trap but the redesigned version was not installed.

- The mechanics forced to work overtime were the ones
least familiar with the procedures involved.

In the explosion, six people died, twenty-eight were
injured, damage was 65 #MM and 200 jobs were lost.

II. Special Reports

1. Reactor Lockout Device - Glen Schaaf, BFG

A BFG task force reviewed VCM release incidents for the
past 10 years, excluding relief valve venting.

While charging - 19 incidents
During reaction - 12 "
While blowing down -~ 17 "

Total 48 incidents

The task force felt that a lockout device would b 75
percent effective in preventing incidents with non-
computer controlled reactor plants.

They have designed a key interlock system and will

evaluate it on a prototype basis. The key station ties
together the VCM charge valve, the manhead and the drain
valve with the reactor pressure signal such that an operator
cannot inadvertently open the wrong reactor. The prototype
uses Best Manufacture lock system at a cost of 1000-1500
$/vessel.

Castell Safety Inc. has a commercial valve interlocking
gystem. ICI has used Castell for many years on reactors,
tank car unloading, etc. They claim that it is very
reliable but requires good maintenance. PPG commented that
Kirk Locks also has a commercial system.

2. Small Reactor Plant Safety Survey - Jerry Brumbaugh,
General Tire

Attachment II summarizes the responses from 20 plants in
the survey that had been previously conducted by mail.
There was a wide variety of opinion and some misunder-
standing of questions. However, the recurring theme

of responses was that procedures should be up-to-dat

and followed and the operating personnel must be well-
trained.
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One item of interest was that only 3 of 20 respondents
distill their recovered VCM prior to reuse.

Another general comment was that trying to be too
sophisticated can lead to trouble.

The survey covered only PVC plants in the U.S. 1In
the future, the foreign manufacturers will also be
included in any surveys.

Operator Training Survey Report

Responses to the questionnaire from the U.S5. PVC i
manufacturers were presented and discussed. Again, the
main theme was that operator training is considered to
be very important, but there was very little uniformity
in how the training was conducted. The summaries of
the 32 respondents are shown as Attachment III.

Implementing an Effective Plant Safety Program'- Steve
Broulliard, Diamond Shamrock

This was a summary of the safety programs at their
Independence VCM plant since their 1978 start-up. In
essence, their requirements for an effective program are:

Management support by day-to-day active participation

People selection and new employee orientation

- Best available technology on plant and equipment

Grass-roots support of the programs

Computer Safety Survey - Jim Gabbett, Georgia-Pacific
There were 6 respondents to the Computer Plant Question-
naire which had been previously submitted. The important
points were:

- Four of the plants have independent computer and manual
backup

- Information overload in the form of excessive messages
and alarms from the computer is a common problem

In general, the respondents did not appear to have
other common problems

t

‘Different operating philosophies are evident in the
answers
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Comments in reference to the Georgia-Pacific plant:

Prior to charging, the computer selects a reactor
(1 of 12), shows plant status, shows reactor status,
shows recipe code, shows product number and calls
up the recipe. Then verifies "Go".

They have two operators and one technician on the
panel at all times.

They use the Taylor 1010 with TABL (Taylor Advanced
Batching Language).

Georgia-Pacific recently went to "closed mode" on
their reactors.

Some incidents at computer operated plants were described:

1.

At Georgia-Pacific

a) The operator selected an incorrect reactor number
and told the computer to drop a live batch.

b) When this did not happen, the operator asked the
computer for verification and this time, he
punched in the correct reactor number.

c¢) The computer verified ok to drop for that reactor.

d) Thinking that the dump valve was stuck, the
operator went to the wrong reactor, removed the
cap from the I/P converter which controlled the
dump valve position and manually opened the valve.
The live batch still had =~ one hour left in its
cycle.

e) The unexpectedly high pressure blew the top of
the strainer = 50 feet into the air but fortunately
no one was injured.

At Georgia-~Pacific

A computer malfunction caused the operator to go

from "computer" to "panel" mode. The computer problem
was traced to a circuit board which was replaced.

When the operator went back to "computer", simul-
taneously valves went to the open position ejecting
VCM at 6000 1bs/minute through an opened reactor.

The operator quickly returned to "panel" and used

the panel pushbuttons to close the valves and secure
the leak.

Uncertain on what had happened, the operator returned
to "computer" control and again VCM surged through the
open reactor. It was finally determined that the
Master Mode switch was defective preventing the

computer from coming on-line. OCC 2994
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3. At Air Products, the situation occurred where the
computer was printing only gibberish.

4, At Tenneco, a faulty card opened the VCM valve
going into an open reactor. This bled down the line
but the charge pump was not running so there was
no continuing large emission.

5. ICI comments:

- All software changes are done formally.

- They have had only 20 minutes of computer downtime
in 18 months. .

~ Their program includes a phantom reactor for
problem simulation and training at the control
room.

The detailed responses to the computer survey are shown
as Attachment IV.

VCM Safety.Condensation System - B, Terwiesch, C. W. Huls

The process was devised because of concern with runaway
reactions in their 200 M5 reactor (= 150,000 1lbs. VCM
per batch). They developed a stepwise procedure
independent of electrical service to protect against
explosion, avoid VCM emissions and have no adverse ffect
on properties.

The procedure consists of a 20 minute intermittent let
down of vapors from the top of the reactor, through a
foam trap and condenser and ultimately, into a VCM
accumulator. Cooling water is supplied to the condenser
by gravity from a large elevated storage tank. The
system is tied into computer control on a pressure
increase signal. Typically, the pressure release is
intermittent but can be continuous if required.

Additional comments:
~ The process has been used once on an emergency basis

during a general power failure.

~ The process has been used very frequently on a non-
emergency basis. They load the recipe with maximum
catalyst charge with confidence that the heat surge
can be controlled by this technique if necessary.

- The process can be used for suspension and emulsion.
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The concept is covered in Patent No. 4004880, 1/25/77,
"Method and Apparatus for Controlling Continuous
Exotherm Reaction". It is available for licensing.

This discussion generated considerable interest among
the attendees (and some scepticism about its effectiveness).

Resin/Compound Ignition Hazards - John McCully, Conoco

Conoco experienced a severe problem on start-up-of a
fluidized bed dryer. This was a two-stage dryer with a
back-mixed. first stage and plug flow second stage,
heated with steam coils, (Probably a Niro unit, who
now insist on hot water coils instead of steam.)

There was a process upset. The inlet temperature to

the plug flow section overheated to 215°C vs. 100°C
normal max. The dryer was shutdown. When an exhaust

fan was started to purge HCl from the dryer, there was

a mild explosion and fire inside the plug flow section.
The burning mass was very difficult to extinguish., Parts
of the dryer got very hot, the baffle bowed and part of
it melted.

This experience, coupled with a previous one in which
a Gaylord box containing uncooled dry blend started
emitting HC1l after 16 hours and the center core fused
orange, led them to an in-depth investigation of the
decomposition conditions for PVC and dry blend.

The investigation focused on two instruments - the DSC
(differential scanning colorimeter) and ARC (accelerating
rate colorimeter) which measures heat release on a
programmed temperature increase.

The investigation showed that PVC and dry blend can
become exothermic at 185°C (370°F) when exposed to air.
The decomposition can occur at lower temperature in a
closed container, and pressure increases rapidly once
the decomposition begins. They believe that exothermic
decomposition occurred in the fluid bed dryer and led
to the explosion and fire. Their experimental data is
shown as Attachment V.

VCM Tank Car Wreck - Everson VWeekly, Pantasote

A derailment occurred at 5:30 a.m. on January 8, 1981

on the outskirts of Pt. Pleasant (pop. = 7,000),

West Virginia, about 3/4 mile from the Pantasote plant.
Speculation is that a cold wave to 10°F caused the rail

to separate. The rails had been checked sonically one week
prior to the incident. Contention was that train speed

was not a factor. OCC 2996
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Five VCM cars (25,000 gallons with head shields) and

two hopper cars were involved. The major problem was

one VCM car which tipped onto its side and 8lid into

a coupling on a hopper car. This sheared off the dome
and all of the top valves in the VCM car. The resulting
cloud extended for a half mile into a low lying corn
field, adjacent to a river. The weather was cold with

no wind so the cloud did not readily disperse. Families -
were evacuated for a half mile radius.

The Pantasote plant became the command post for the
company representatives, Chemtrec, PPG representatives,
the railroad representatives, local authorities, fire
and sheriff departments. It required 1-1/2 days to define
the nature of the leak, devise a unique patch, fabricate
and install the patch to stop the leakage. By this

time, the damaged car had lost about 2/3% of its cargo

(= 125,000 1bs.). Ultimately, all of the cars were set
back on the tracks with no fire or explosion. Chronology
of events is shown as Attachment VI.

Throughout the incident, there were extensive communications
with the media and with the public. State and federal

EPA and OSHA and Coast Guard were in contact but had little
involvement.

Pantasote stressed the importance of in-plant and external
communications and recommends that spark-proof tools

and emergency kits be available as well as a detailed
print of a railcar.

Discussion from the floor centered around different
patching techniques. Dow has been working on a bladder
which can be inserted and then expanded with a quick-curing
thermoset. The Compressed Gas Association has another
technique which could be applicable under some circum-~
stances. (I am making contact and will make sure that any
worthwhile information is disseminated.)

Regulatory Update - John Barr, Air Products

His comments on the various regulatory areas are shown below.
OSHA |

1. The entire carcinogen policy is under review with a 2-3
year goal. Will probably remain on the books but not
likely to be used unless a "significant risk" develops.

2. The lead standard is under partial stay. There may

be some easement in respirator requirements but no real
help.
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3. Women in the workplace -~ There appears to be a general
acceptance of the employer's right, under appropriate
conditions, to exclude fertile females if it is believed
that potential fetal damage exists.

Note: By show of hands, 9 companies have a policy of not
employing fertile women for PVC operations. Five other
companies used to have this policy but have reversed
their position.

4. Reopening the vinyl chloride standard is not anticipated
within the next 2~3 years.

EPA:

1. The carcinogen policy is being rewritten but the final
timing is uncertain. -

2. The vinyl chloride standard still has potential for
administrative changes but effect cannot be defined.

Note: The luncheon talk by Gary Baise on future revisions
to the VCM standard was summarized by J. A. King and is
shown as Attachment VII.

5. Nothing substantial on RCRA listings, Superfund or
Pretreatment.

4. Potential revision of the Clean Air Act is a hot potato.
Most attention is on the conventional pollutants with
little being given to the 112 hazardous pollutants. He
does not see much change.

5. Water Quality Criteria - VCM, TCE and EDC are on the
list to review.

FDA:
1. There has been no final action on rigid PVC for packaging.

2. Further action on plasticizer is unlikely until more
tests have been conducted.

Video Tape Demonstration on OSHA~VCM Standard:

This was a 45 minute audio-color presentation made by Air
Products and OSHA under a cooperative agreement. It is
basically directed at orientation of new employees. Apparently,
it was worthwhile for industry to be involved since they were
able tbv temper some rash inaccurate statements that OSHA was
trying to include in the presentation.
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As far as anybody knows, OSHA has done nothing with the
film since it was produced.

Regulatory Incidents, Special Reports

1.

Hazardous Materials Notification - H. Dubec, HCPC

Emphasis was on need to communicate anticipated process
or material changes with the operating personnel.
Impending use of a new raw material was a contributing
factor in the Burlington walk-out which ultimately led to
unfounded employee charges, OSHA and EPA visits, a

NIOSH health hazard survey and landfill problems.

Question - How many companies have a formal corporate
policy notifying Police/Fire Departments
about hazardous materials?

13 Yes = mostly foreign
"15 additional Yes on informal policy

OSHA Inspection/Respiratory Protection - Dave Lull,
Diamond Shamrock

He detailed the lengthy, disagreeable hassle with OSHA
at their Delaware City, Delaware plant. The situation
started in February 1979 when they refused admittance
to a female OSHA hygienist. In September 1979 - nine
visits later - they had a closing conference. A week
later, they were notified of seven citations (two
serious, five willful) with fines totalling $52,000.
The major points of disagreement were on having the
lowest level alarm and requiring mask usage at S ppm.

After additional meetings, an administrative hearing
and review and appeal, the citations were reduced to
one willful and several serious with fines of $14,300,
Ultimately, this was settled at $4720. Diamond still
has their lowest level alarm at 5 ppm.

OSHA/EPA Inspection Questionnaire

The results are self-explanatory and are shown in
Attachment VIII,

PVC Dust - John Vaughan, ICI
He presented the results of a survey of health effects
on worker exposure to PVC dust. The survey was conducted

by the Institute of Occupational Medicine, Edinborough,
on 800 workers. Their preliminary report in 1979
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indicated that there was evidence of some health effects
but their final report concludes that PVC dust is not
in itself a health hazard although some minor effects
were noted. Their summary is shown as Attachment IX.

V. Association Business

Officers elected for the coming year are:

Chairman - Doug Frey, Diamond Shamrock
Vice Chairman ~ Jim Wallace, ESSQO Canada
Program Chairman ~ Henry Rzempoloch, Pantasote

The next meeting is to be held in Toronto.

D. M. CONNOR

DMC/nl
Attachments




ATTACHMENT I

OSHA Issqes [Hazard Alert in Wake of Amioco Explosion

. prevent further tragedies like the
ber, 1980 fire and explosion at the

Amoco, New Castle Delawarc polypropy-
iene plant which leveled the plant, killed six
people and injured 28 others, the OSHA
PLiladelphia Regional Office sent out a
hazard alert to OSHA compliance officers
and others in the chemical process and oil
industries.

The alert addresses the underlying cause
of the Amcco explosion — failure to train
craflsmen that removing attachments to
block valves will cause the valve itself to fall
spart as the attachments —in this case a
pneumatic controller — are an integral pant
of the valve as shown in the sketch on this
page,

The following is excerpted from the Alert
sent out by OSHA Regional Administrator
David Rhone. It should be studied carefully
by sl OCAW members in the oil and
chemical process industries.

“The employers® responsibilities with
regard to this hazard include but are not
necessarily limited to the following items:

1. Mechanics or operators whose job it is to
assemble, adjust or disassemble valves or
attachments to valves shall be trained in

¢ safe assembly, disassembly, or
‘justmcm of ecach type of valve-

ttachment assembly.

LIFELINES

OCAW HEALTH AND
SAFETY NEWS
Vol. 8, Nos. 1, 2 ) April 1981
Published in cooperation
with the OCAW Union News,
1636 Champa St., Denver,
Colo, 80202. .
E. J. Rousselle, Vice President

Anthony Maxzocchi
Director, Health and Solety Dept.

Sylvia Krekes
Occupotional Heolth Snacielist
Rafazl Muure

o Industrial Hygicaist
Steve Wadkao, Intl. Representative *

.,

itemns of interest for the May issue
shotid Le scnt in by Apni 20,

Subscription price {or non-members
is 55 per year.

2 Mechanics or operators who have not
. be=n 50 trained shall not be assigned to
perform such duties withcut supervision
by those foremen or operators who have
been trained. :

3. Attachments to valves which regulate
hazardous materials shall not be con-
nected to the valves with the same bolts
which preserve the integrity of the valve,
without assurunce that such attachments
would not be removed while the valve is
in service. . - ’

Background: A recent investiyation of an .
explosion and fire at a chemical plant
revealed that when workers removed the
poeumatic controller from a block valve, the
valve itself fell apari. The reason for this was
that the bracket which counected the
controller to the valve was attached to the
valve with the same four bolts which held the
bonnet of the valve to the body (sec sketch).

On October 21, 1980 four mechanics were

assigned to perform a slurry line ¢leanout for . -

a ten thousand gallon polypropylenc
reactor. The slurry line ran from the bottom
of the reactor through a pump, a slurry

. cooler (heat exchanger) and then back to the

top of the reactor through a four inch line,

The slurry line had bzenisolated from the
systam by the closing of the two block valves,
ons at tik top and one at the bottom of the
reactor. Each block valve had a pneumatie
controller attached but the connecting
mcchanisms were different. The valve at the
top was a piug valve. The controlier was,

(uached 1o a_bracket which was in‘nnmg;}

s

ff;/'%@

CHEMICAL PROCESS AND OIL INDUSTRY
CONTROLLER - PLUG VALVE ASSEMBLY SCHEMATIC

g attached to the valve bonnet by the same_,
i, bolts which held the bonnet. in places

The valve at the bottom was a ball valve,
Because of its configuration the same type of
bracket connection could not be used. The
controller on this valve was connected to a
bracket which in turn was held in place by
two large “U”™ bolts which attached around
the top and bottom flanges of the valve.

The mechanies split into two groups. Two
.men began opening lines at the top of the
reactor while the other two broke the lincs at
the bottom. They cleaned outthe slurrylines
and broke for dinner. When they returned
they were asked by the chief operatortorod-
out the block valve at the top of the reactor.
That valve still had the controller attached,

The company operating procedure
required that the controller be removed prior
to the opening of any lines to determine the
position of the valve, but since this had been
overluooked, the mechanics decided to
remove it even though the valve was
obviously closed,

It was at this juncture that the two
mechanics made the fatal error. They
removed the four bolis which attached the
bracket to the valve, Those same four bolis
held the valve together.

Upon removal, the plug and bonnet shot
out and contents of the reactor, ten thousand
g=Ylons of propylene and hexane at 150 psi,

" poured out through the four inch opening.
An ecnormous gas cloud formed and within
tluee minutes an explosion occurred which
could be heard over ten miles away.
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///// ATTACHMENT IT
Question No. 1: Most Important Safetyv Considerations
What are some of the most important safety considerations
that you would investigate to evaluate the overall plant
safety status?
Number of
(a) Containment of wvinyl chloride Replies
1. Relief valve and rupture disk system and condition (6)
2. DEmergency relief containment capacity and recovery system (3) .
3. Cooling and electrical backup for reactors (3)
L, Reactor controls . (2)
5. Unloading and storage and handling of VCM (2)
6. Reactor S/S system (@)
7. Control of reactor bottom valve (1)
8. Emergency shutdown systems : (1)
9. Agitator alarms (1)
10. Reactor area manned at all times (1)
11. Maintenance records for vessels in VCM service (1)
12. Vessel integrity program (1)
(b) Contingency - preventing fires and explosions
in the event of V.C. escape
1. Fire protection system (6)
2. Plant layout (L)
2. Presence of safety equipment (2)
L. Plant emergency plan (1)
5. Electrical equipment properly grounded (1)
6. Use of fire safe valves (1)
7. Ability to handle large quantities of V.C. gas (1)

(¢) Good safety and operational management

zJ
E

Up to date procedures - complete operating manual - plant follows
procedures

Training and education of all personnel

Maintenance status - P.M. program

Housekeeping

Attitude of management and personnel

Safety organization

Operator involvement in safety

Inspection system

Engineering standards - design criteria being followed
Proper raw material storage

Regular safety sessions

Inter-action between Production and Maintenance

=

»

-

2.
3
L,
5.
6
7.
8
3.
0
1.

SN TN TN e s o e
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1
1
1=2.

(d) Indicators

Past Records - frequency and severity records
Monitoring and emission records

Most recent systems safety analysis review
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Question No., 2: Reactor Discharge Velve Control

[
N

el
FWN R oW EIN FW

How do you prevent the wrong reactor from being

opened?

Operator training and procedures

Clear identification of reactors .

Mechanical locking system - two people to open

Discharge port is covered with & locked cover

Pixed discharge piping - batch always contained

Reactor discharge valve interlocked with reactor pressure
Two valves

Software interlocks

Warning light system - indicates safe to open

Electrical interlocks

Communications

Pressure gauge mounted beside valve

Slow opening valves - time fto discover mistake

Drop valve actuated from reactor top - near pressure gauge
and sight glass

Working on a locking device

Question No. 3: Charge Volume Control

(a) How do you measure water, VCM catalyst,
suspending agents?

Weight Meter
Water 0 i5 .
VCM 7 10
Catalyst 9 0
Suspending Agents 8 2

~ OV W N

LGN g WS I L0 0 By

(b) How do you prevent over or under charging?

Visual checks on levels

Operator training, procedures, signing charge sheet
Calibrating meters - maintenance

No independent mechanism to prevent over/under charging
N/A

Dual meters

Computer controlled

(c) How do you control charging sequence?

Operator trgining and procedures

Computer

Sequence controlled by mechanical stepper switch
N/A :

No answer

Number of
Replies

(%)

w
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N
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Question No. 4: Gasket Replacement Control

(a) Do you replace gasket --

Yes No No Answer
After each opening 7 5 7

After major maintenance 15 0 Y

Once per year 3 1 1k

(b) Pressure of the piessure test --

After each opening psig - 50, 200, 90, 30,
© Vacuum, 80% of R/D rating, 15" Hg vacuum

After major maintenance psig - 100, 140, 150, 85, 120, 150, 135,
120, 180, 60, reaction pressure,
rating - 10%

Once per year psig - 170, 175, 180

(c) How often is a manway gasket re-used?

Inspected visually and re-used if passes inspection
Never re-used

10 - 15 times

10 - 20 charges

50 charges

100 - 150 charges

No answer

(d) Are your manway gaskets O-rings or
flat gaskets?

Flat N/A
8 2

Question No, 5: Safety Valve Control on Reactors

\O o ~N WV WY

-

(a) How often do you inspect your safety valve
nozzle?

Each time the reactor is entered or opened

After every charge

Approximately every 3 days

Once per week ‘

Once per month

Once every 30 - 50 batches

Two parallel relief nozzles - each with 2 rupture discs

and no pop safety valves ) ‘

Do not use safety valves on reactors - use double rupture discs
No answer

Number of-
Replies




Question No. 5: ©Safety Valve Control on Reactors

Number of
(b) How often do you test your safety valves? Replies
1. Once per year (14)
2. Every 6 months (1)
3. N/A (5)

(c) Are safety valves removed and cleaned
after each release?

Yes 15
No 0
Yes was the only answer if the question was answered, except -- "no

reactor releases - should be done - no policy."

Question No. 6: Reaction Shortstop

(a) Do you have a reaction shortstop system?

Yes 17
No 2
N/A 1
(b) 1Is the injection automatic or done by
an operator?
Automatic 5
Operator 16
No answer 3

If automatic, what initiates the operation?

-- Agitator RPM

-- High reactor pressure

-~ Loss of power to agitators

-- Qver pressure or temperature or loss of agitation

-- Loss of agitation, agitator motor, high water pressure,

power failure

®
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Question No. 6: Reaction Shortstop

Number of
(¢) 1Is this system independent for each reactor Replies
or & common system for several reactors?
Independent 10
Common 6
Both systems 1
No answer L
(d) How often was your system operated last
year?
lLess than 10 6
10 to 100 times 4
Over 100 times b
N/A 6
Many times the shortstop system was used in non-emergency situations.
(e) How often was your system tested last
year?
Daily 2
Weekly 1
Monthly 3
Yearly 1
N/A 13
Question No. 7: Reactor Pressure Control
(a) How do you prevent pluggage in reactor
pressure transmitters?
1. Water injection (6)
2. .Inspection and manual cleaning ' (10)
3. Solvent cleaning system (1)
4. Dual pressune systems , (2)
5. N/A (1)
6. Not a problem (1)
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Question No., 7: Reactor Pressure Control
Number of
(b) Do you have alarms for high pressure? Replies
Yes 18
No answer 1
N/A 1
(c) Approximately what percent of normal
operating pressure is the alarm set for?
1. Less than 110% (9)
2. Between 110 - 120% (5)
3. Over 120% (2)
4, No answer (4)
Question No. 8: VCM Pump Control
What protéction do you have to prevent remote
operated VCM pumps from starting with suction
and discharge valves closed?
1. Operator training, procedures, etc. (5)
2. Automatic valves interlocked with pump (5)
3. None (&)
4, No answer (2)
5. CRT display (1)
6. No remote pumps (1)

Question No. 9: VCM Storage Tanks

(a) Do you have sprinkler protection for
your VCM storage tanks?

Yes 20
No 2

~-- Use monitor nozzles on older installations.
-- No, for some larger tanks
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Question No. 9: VCM Storage Tanks

O WY

(b) How often are these tanks opened for
internal inspection:

Once per year

2 - 5 years

& - 10 years

Over 10 years .

No regular basis (many use ultrasonic inspection)
No answer ©o

Virgin monomer tanks inspected infrequently. Day tanks
inspected more frequently.
(¢c) Have you had any corrosion problems
in VCM storage tanks?
Yes L

No 16

Those indicating they have corrosion Problems are in recovered
VCM tanks or day tanks, not virgin VCM,

Question No. 10: Recovered VCM Handling

OV

(a) Do you distill your recovered VCM?

Yes 3
w G
N/A 1

(b) How do you control polyperoxide formation
in your recovered VCM system?

Short retention time
Add an inhibitor

pH control - keep basic
Keep 0o levels low

No precautions taken
No answer

Number of
Replies

(3)
(8)
(3)
(2)
(3)
(1)

P N e T T
i & v
e e S e s
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Question No, 1ll: Reactor Entry

Do you require:

Yes

All flanges blinded ‘ 13
VCM flanges blinded only : 3
Manway watch 16
Mechanical manway watch L
Safety belt only ) ' 6
Safety belt and wristlets only 2

(3 answered - wristlets only)
Safety belt and wristlets with ' 2
line attached

(2 answered - safety belt with line

attached)

Lab entry analysis VCM/Cp 2
Portable analyzer entry analysis 17
VCM/Op
Respirator worn at all times 15
Respirator worn at certain jobs 6
Gloves to be worn 13

11

1)

14

No
N/A Answer
1
1 5
1
1 L
1 3
1 3
1 3
1 3
1
1 1
2 6
1 2
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ATTACHMENT III

SUMMARY OF QPERATOR TRAINING QUESTIONNAIRE

The following is a summary of the 32 responses to the operator training
questionnaires:

1. What is the approximate number of pecple in your total work force
involved in manufacturing?

0 to 100 19
100 to 300 8
300+ 6

Some responses covered several different plants.
2. Do you have a formal training program for operating personnel:
Yes 28 No &

3. Does your plant organization have a full-time person whose primary
responsibility is training?

Yes 17 No 15

k. If your answer to No. 3 is ''yes,'" to which functional part of the
organization does this person report? (Employee relations, manufactur-
ing, technical, etc.)

Typical responses:

a. Manufacturing department (8 responses)

b. Employee relations department controls overall program
with a coordinator from the manufacturing department
implementing most of program at unit level (4 responses)

Employee relations
Safety
e. Technical

5. If your answer to question No. 3 is 'no," who in your organization is
primarily responsible for training?

Typical responses:

a. Operating supervisor or foreman
b. Safety Department
Manufacturing engineer

Personnel

.

6. How long does the typical operator spend in the training program?

At least half of the respondents indicated the length of their program
as 3 to 6 weeks.
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Page Two

Summary of Operator Training Questionnaires

7. |s your program one continuous cycle or is it divided into several
stages separated by practical on-the-job experience? Could you
please describe (Example: Orientation/limited training - 1 week,

advanced

- 1 week, recycle training - 2 days)

Typical responses:

a.

Five phases (i - Orientation - 3 weeks; || - Departmental
Training -~ 2-3 weeks; [!1 - On the Job and Advanced;

IV - Self-study Pilot Book Training; and V - Advanced
Classroom Training)

Three weeks operator training; 2 weeks supervisor training
3 months 0JT, annual review

One continuous cycle of classroom and 0JT

Three days formal classroom, | month 0JT, 2 days recycle
classroom training per year

90-day apprentice training; 45 days OJT and classroom,
qualification courses in process, mechanical, electrical,
instrument

Orientation one-half week; Buddy on the job 2-3 months,
probationary period until passes test.

8. Please check those of the following topics which are included in your

training

el

-

program:
Orientation _X_ Regulatory (EPA, OSHA, RCRA)
Safety _X_ Industrial Hygiene

Fire Fighting X _ Respirator Protection
Process Technoiogy “X_ Company Philosophy
Instrumentation _X _ Company Organization

Basic Equipment

List others not mentioned above: EEO, Company Policy.

9. As a part of your operator training program, do you use proficiency

tests to

Yes

evaluate the effectiveness of the program?

22 No 10

10. Do you use tests to qualify operators for promotion:

Yes

14 No 18

‘ ’ 11. What do ‘/0:.1 feel are the strengths of your program?

OCC 3011




Page Three
Summary of Operator Training Questionnaires

Typical responses:

Six weeks formal training

a.
b. Locally produced video tapes
¢ Management support

d

Operator input

Uniform format for procedures

1]

f. Company philosophy and attitude
12. What area of your program would you like to improve:
Typical responses:

a. Supervisor training

b. Detailed orientation for advanced program
Operator retention of material

Improve higher technology training

Add formal followup

Formalized testing

More formal procedures

F K - v . 0

Full time supervisor for training

i. Follow-up on a more formal basis

13. Which, if any of these training aids do you use in your operator
training program?

A1l of the following are being used to some degree:

Film

- Slide/tapes Presentation
Video Tape
Commercially Produced Video Tapes
Home-made Video Tapes
Mock-up Equipment or Process Area
Demonstration Instruments

14. Do you use video tape recordings produced at your facility by your
own people?

Yes 1] No 19

If ''ves," could you please comment on the effectiveness of this
technique? Do you recommend this technique to others?
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Page Four

Summary of Operator Training Questionnaires

Typical

9/18/81

a
b.

c
d.

117

responses.:

Good for repetitive routine jnformation
Very good because of local background
Very relevant

Prepared by a special training division
Good - but still learning how to do it
Only 25% good enough to re-use

Two respondents said not using but plan to start.
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ATTACHMENT IV

COMPUTER CONTROL SAFETY QUESTIONNAIRE

Dear VCSA Member,

Computer control of PVC plants has very definite safety benefits.
However, there are some safety problems which computers introduce
which are not readily apparent. The purpose of this questionnaire is
to survey computer-operated plants to discover any special problems
related to computers, either design or operator interface related,
and how these have been solved. '

1. COMPUTER/MANUAL OPERATION

Note: In A) Do you have provisions for independent computer and
all cases, #5 manual operation?
is Georgia-Pacific.
The HCPC Addis 1. No
Plant is #2 but 2. Yes
they were not 3. Not Totally
identified at the 4. Yes
meeting. o -— 9. Yes -
6. Yes

B) How do you isolate the computer from the plant during
manual operation or when the plant is down for computer

repairs?

1. The portion of the computer used for tempera-
ture control is kept active when the computer
is in repair. No manual control is possible
in other portion when computer is down.

2. A Key switch which turns complete plant control
into manual operation.

3. Mechanical disconnect, at I/0 and at remote
(air supply to valve, etc.)

4. Switch all devices to manual operation

5. There is a relay switching system that is -
activated on computer failure or by manual
request. This system deactivates panel push-
buttons during computer operation and isolates
the computer I/0 from the device relays during
manual or panel mode.

Have MANUAL/AUTO switch which electrically
isolates computer.: Had one incident during
trouble shooting of computer when switch was
bypassed accidentally, Future design will
consider more tangible isolation than switch.
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C) Have you had any problems with the computer opening
valves or reactors which were out of service for
maintenance?

1. No operation is possible without computer.

2. No-air is removed from solenoid operated
valves when out of service.

3. Once - installed lockout on positioners.

4, One occasion due to human error.

5. No - All valves on reactors down for mainte-
nance are '"air-failed" so that they cannbédt
open.

6. Air supply to reactors is locked out during

maintenance.

D) How do you maintain operator proficiency on manual
operation during long periods of computer operation?

1. No manual operation is made.

2. We do not run full production without
computers.

3. Don't try.

4. Once per month each operator must operate
manually for at least four hours.

5. We do not, at this time, have a specific
program or method. This has not been a
problem for us because our computer up-
time averages about 98}%.

6. Schedule periods of MANUAL operation in
order to maintain proficiency.

2. OPERATORS TRAINING

A) How do you train new operators?

1. Through education in special lecture
program and on the job training.

. 2. On-the-job with a background of basic
' theory once familiar with job.
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Some classroom and theory - mostly on
the job buddy system. .

Formal Class Room Training for approximately
four weeks. Then work with existing operator
for approximately two months.

New computer operators receive most of their
training by working with experienced operators.
They also spend approximately eight hours with
one of the computer programmers for technical
instruction about the computer.

New operators are not trained on the computer
until all other jobs in plant are mastered. -
Training involves several weeks of on the job
dual operation with experienced operator, on
both MANUAL and COMPUTER modes.

B) Do you have refresher training for experienced operators?

1.

2.

6.

Yes

Yes - Limited to last job rotation otherwise
operators are encouraged to kKeep current at sll
times. :

Yes

Sometimes when operating procedures are updated.

We do not have regularly scheduled retraining classes
for experienced operators, but retraining is done

if operational performance indicates the need.

No

C) How do vou retrain after major program revisions?

By lecture and simulation training.

Process and staff engineering will assist in
this effort.

Written, classroom, and demonstration.

Systems Engineer conducts training sessions.
Includes practice on CRT.

When possible, major changes are made gradually

and training classes are held to inform operators
of the effects of the changes on them.
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D)

6.

Fage = wa

(1) 12-15 hours classroom
(2) 1 to 3 days water batching

How do vou communicate minor program revisions to all

operators?

4.

5.

6.

Either by an official transmittal note
or either by starting meeting of the day.

Memos and log book.

Written - notice and description.

Operator log book apd notices.

This is done through operation department
communication channels. (IE., instructions

in supervisors instruction log).

Have separate 1log book to record all revisions.

3. FIRST-LINE SUPERVISOR TRAINING

A)

How do you train new supervisors?

By on the job training.
Allow upgrade system to cover vacancies,

A - Senior operator system leads to promotion.
B - No formal method -~ probationary period.
Both - Use outside training programs.

New first line supervisors are promoted from
the operators ranks and are already familiar
with operation. Other training consists of

familiarization with maintenance procedures,
company policy, etc.

New supervisors do not undergo any formal
training because they are all ex-computer
operators.

-
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B)

C)

Page 5 or 11

Had problems during startup of plant because
supervisors had no time for first hand solo
operation of computer, following the classroom
sessions. Since then, however, all new super-
visors selected have come from best computer.
operators. '

Do you have refresher training for experienced supervisors?

1. Not done usually, except on emergency training.

2. They participate in all training sessions
for each unit.

3. Yes

4. Yes - Same as with operators. In addition
they get refresher on supervisory skills.

5. No

6. No

How do you retrain after major program revisions?

1. By a lecture and simulation training.

2. Process engineering will assist in this effort.

3. Same as operators.

4. Same as operators.

5. They attend the saﬁe training classes that
operators attend for major changes.

6. (1) 12-15 hours classroom,

(2) 1 to 3 days water batching.
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D) How do you communicate minor program revisions to all
suypervisors?

1. By an official transmittal note.
2. Memos and log book.

3. Written apd discussions.

4. Same as operators.

5. The same as for operators, through operation
department's communication channels,

6. Separate log book to record all revisions.

E) Have you had any problems with first-line supervisors
losing proficiency with computer operations because of
problems in other non-computer-operated parts of the
plant? How are these problems overcome?

1. Very few case only. We give them refreashing
education and make them supervisors.

2. No - Most first-line supervisors have only
a limited working knowledge of computer
operations.

3. Some refresher period and assignment with
capable operators.

4. No

5. We do not attempt to keep a supervisor
completely up-to-date on computer operations.
We feel that with two console operators and
two senior operators on each shift, it is un-
necessary to keep supervisors proficient on
° " the computer.

6. Yes - Require supervisors to spend more time

in control room and place more responsibilty
on outside operators.
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4. INFORMATION OVERLOAD

A) Have you had any problems of operators being swamped

with computer messages and alarms so that some are

ignored? How are these problems overcome?

1. No - Only important messages and alarms are kept,
so there will be no neglecting possible.

2. Yes - Use of two people helps to overcome problems
when the extra person is available.

3. YES -

1. Establish higher threshold for emergency alarms.
2. Have some data indicated, not alarmed.

3. Hardwire really critical alarm.

4, Training employees.

4, Yes - Added a second operator in control room to handle
all operations after the reactors. In another plant -
the supervisor assists the operator.

5. Yes - We are constantly working to eliminate unecessary
messages and redundant alarms to reduce the amount of
information being fed to the operators.

6. Yes -

1. Revised program to reduce number of alarm messages.

2. Use separate printers for messages and alarms.

3. Some critical alarm messages are printed with
exposed type in order to make them stand out.

5. OPERATOR COMPLACENCY

A) Have you had any problems with operators relying too
heavily on the computer to correct all mistakes?
How are these problems overcome?

- 1. No - Cross checks by operators are inserted at
important locations.

2. No

3- A_ NO
B- Yes - have mandatory log sheets to record reaction

to alarm.

4. No - Not since instituting manual operations once
per month.
No

' 6. Yes - Diligent follow up on all incidents (major and

minor) where mistakes using the computer are made.
Operator making mistake is counseled and other operators

are informed.
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6. MAJOR PROGRAM REVISION SIMULATIONS

A)

Do you perform any plant-scale simulations when major
program revisions are made?

1. No

2. On start-up we provide dummy batches to
walk through the program.

3. No - Except water batch tests.

4. No

5. No ’
6. Yes - Charge full batch quantities of water,

VCM, and all additives except catalyst. Use
catalyst solvent to simulate catalyst. Simulate
alarm conditions, including emergency shortstop.
Period lasts from 1 to 3 days.

7. OPERATOR/SUPERVISOR PROGRAM VARIABLE CONTROL

A)

B)

Do you use an operator/supervisor control key to limit

changes to program variables through the CRT?

1. No

2. Yes - Key switch

3. Yes - Many are not accessible to operators.
4, No
5. Yes

6. Have key - but do not use it.

. . g&wd’.&w/
How do you limit program variable changes by ?

2. Some parameters cannot be charged from CRT - engineer
has to charge (key-switch).

3. Yes - written authorization and record.

4, Through directed operator CRT keyboard function.
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5. By requiring them to obtain permission and key from
SUpervisor.

6. Program variables are changed by engineers. Have
not had problems with operatiors changing program
variables. Had some problems with operators tampering
with FLAG changes in order to get programs to run.
Educated operators to high danger of this and revised
programs for better operability.

C) How do you change formulation variables, such as catalyst
and suspending agents? ’

1. No operators are involved in recipe changes.

2. Done with consultations with process engineering
group through supervisor. Engineer normally makes
changes. )

3. By CRT, but only as written authority.

4, Process Control Engineer or Shift Supervisor accomp-
lishes through CRT keyboard.

5. We have programs that allow operators to change the
amount of ingredients used within certain limits
and this is not a permanent change. Permanent changes
to recipes are made by the programmers on request
from the technical group.

6. Formulation page has Vvariables which can be changed
from CRT entries. The change must be input twice in
order to be accepted. CRT changes are valid for one
batch only. Long term formulation changes are made
by engineers.

8. REACTOR CHARGE VOLUME CONTROLS

A) If yvou have primary and secondary measurement devices
on charge gquantities, how do yvou allow operator acceptance
of deviations between primary and secondary devices?

1. Only one measurement is present.

2. Yes - Deviations are questioned by operators, and
supervision makes decision. Also process engineering
can be consulted.

3. .Computer queries, then operator must get visual field
verification before proceeding.

4, Variance limits set, but Shift Supervisor has some
discretion if barely over limit.
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5.

6.

We have no secondary measuring devices.

Deviation during charge - steps charge, operation
must repair problem or deselect one of devices.
Deselection procedures are written, with accept-
able limits. On some chemicals, high value is
accepted, on others, low value is selected. .

9. VALVE STATUS INDICATIONS

A) How do you handle problems with valve status indicators,

such as microswitches? Do you override the computer hold

or alarm, or do vou manually adjust in the field on each
batch? .

a) We override only after manually checked in field.
b) Adjust in field if problem persists.

Allow override after field inspection, then wrife ASAP
work order.

Device is visually checked in the field before over
riding computer hold status. Device is not operated
post next work day without repair.

If a position indicator fails (valve in the proper
position and in contact with switch) an "override"
can be placed on the device by using the '"supervisory
key" until it can be repaired by the 1 & E Group.

Diligent maintenance is required to keep micro-
switches in good condition. Use override and manual
field adjustment to overcome problems. Neither is

an acceptable solution, but is necessary for operation.
Repeat that follow up on problems must be prompt and
diligent.

10. PLEASE DESCRIBE OTHER COMPUTER-RELATED SAFETY PROBLEMS OR

INCIDENTS AND HOW YOU RECOMMEND TO CORRECT THEM.

1'

2.

3.

Operators do not always respond to computer initiated
emergency type alarms - Computer print-out is reviewed
duly by process engineer and recommendations made to
production - Training sessions W/operators helps.

Preparing thorough fault-free analysis of computer
operations on corporate basis.
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None

In some instances, operators in the field have resorted
to manipulating the instrument to process transducers
(I to P's) by hand to force a valve or device to move
contrary to computer command. This is a rather simple
procedure that, only involves unscrewing the cover and
using a finger, nut, bolt, rock or some other object to
hold the pneumatic switch in the desired position.

Our solution to the problem was to make this act a severe
violation of safety procedure with resulting severe
penalties for violators. Since instituting this policy,

we have had no futher problems. .
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ATTACHMENT V

THE EXOTHERMIC DECOMPOSITION OF PVC AND DRY BLEND

1. EXPERIENCES WITH EXQTHERMIC DECOMPOSITION OF PVC

A.

Fluid Bed Dryer Explosion and Fire

During a dryer startup, the inlet air temprature to the plug flow
section of the dryer reached 215°C. The dryer was shut down.

An exhaust fan was started to purge HCl from the dryer. Immediately
there was a mild explosion and fire inside the plug flow section.

Exothermic decomposition experiences with dry blend and flexible
compound.

Il. CALORIMETRIC STUDIES OF PVC DECOMPOSITION

A,

Instruments Used

1. DSC--Du Pont 990 Thermal Analyzer and Pressure Differential
Scanning Calorimeter

2. ARCTM--Columbia Scientific Industries Accelerating Rate
Calorimeter

Material Tested

l. General purpose suspension resin.

2. Twin screw pipe dry blend.

Results

1. DSC--Open Cup, Air Atmosphere

Dry
Resin Blend
Exotherm Began At 185°¢C 200°¢C
Endotherm(s) Began At 225 and 255°C 260°C
Exotherm Resumed At 265°C 275°C
lgnition Occurred At Lyo°c 45°C
2. ARCTM--Open Cup, Air Atmosphere
Dry
Resin Blend
Exotherm Began At 185°¢C 185°C
Endotherm Began at 203°C 225°¢C
Exotherm Resumed At 215°¢ 24o°¢
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The Exothermic Decomposition of

PVC and Dry Blend

Page 2

CALORIMETRIC STUDIES OF PVC DECOMPOSITION (CONTINUED)

C. Results (Continued)

3. ARCTM-—Closed Bomb, Air Atmosphere

Resin

Exotherm Began Below 140°C
Endotherm Began At 170°C
Exotherm Resumed At 190°¢C

Pressure in Bomb 5 psig at 1L40°C
- 1,050 psig at 190°C

Dry Blend
Exotherm Began At 217°C
Pressure in, Bomb 100 psig at 220°C
1,350 psig at 230°C
CONCLUSIONS

A. PVC resin and dry blend decomposition can become exothermic at
1857C when exposed to air at atmospheric pressure.

B. The exothermic decomposition can start at a lower temperature
in a closed pressure container,

C. The pressure in a closed container increases rapidly with temperature
once the decomposition begins.

D. Exothermic decomposition probably did occur in the fluid bed dryer
and lead to the explosion and fire.
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ATTACHMENT VI

VEM
TANK CAR

DERATLMENT
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Thursday, January 8, 1981

Henry Rzempoluch, Plant Manager, is contacted by railroad and
informed of VCM tank car derailment.

Rzempoluch visits the disaster site and finds two hopper cars
and five VCM tank cars involved. At least one VCM car has
a serious leak,

Jim Ferrell, Traffic Manager for Pantasote, and Rzempoluch are
at the scene with local authorities and railroad employees. it
was decided by local authorities at the suggestion of Pantasote
to secure the area. By this time, the railroad had contacted
CHEMTREC.

CHEMTREC contacts PPG in New Martinsville, West Virginia. Union
Carbide in Charleston is also contacted in case their expertise
is needed. ’

Vapor cloud had increased to about one half acre. Local authorities
and railroad evacuate families within one half mile radius.

Ferrell contacts Bob Baker of PPG in New Martinsville; advises him
of the situation and requests a response team.

Rzempoluch; three Pantasote production foremen; and Everson Weekley,
Safety Supervisor, visit the scene to determine extent of damage.
Scott Air Paks are used by two men who examine the overturned cars.
At this point we fee! only one car has a serious leak. We find

that dome valves have been completely sheared off allowing VCM to
escape.

Rzempoluch and Weekley formulate a program to monitor vinyl leaks.
This is done by a Century Unit. A command post is set up at the
plant and ''walkie talkies' are used to relay information from the
scene.

Weekley returns to the plant and briefs local authorities, railroad
officials and Pantasote personnel. Levels in the area are 60 ppm

at 500 yards and 150 ppm at 200 vards.

Pumps for the city water wells are shutdown since they could prove
to be an ignition source and cause an explosion. Public is informed
that there is no contamination proBlem.

Sheriff Bob Fruth is appointed to read a statement to the press and
answer questions on the extent of the disaster.

Bill Shaw, Train Master for Chessie System, arrives. Several rajl-
road officials are now at the scene.

Hulcher Emergency Service is called in to handle the cleanup.

Security is now stepped up and local authorities (sheriff, city and

state police) are joined by railroad police.
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Task force from PPG arrives and are taken to the site to make
an assessment.

Richard Fleece, Regional Manager for the Chessie System, arrives
and helps to coordinate cleanup efforts. EPA, West Virginia
Department of Health, and West Virginia Air Pollution Control
Commission by now have contacted us by telephone,

A conference is held to determine how to patch the leak. We know
that all dome valves have been sheared off and that we must plug
leaks and clear the atmosphere before cars can be raised. We must
also be able to unload the remaining monomer,

Regional Supervisor for Hulcher arrives and inspects the damaged
car.

Meeting held at the Point Pleasant Motor inn to discuss progress

on patching the leak, the possibility of explosion, health hazards
involved, security, evacuation, etc.

Consensus is that since all valves have been sheared, this is a
unique situation.

Friday, January 9, 1981

PPG states that they are beginning to fabricate a patch.

Ron Escue, an employee for Huntington Piping, is called to the
disaster site; and he then takes the lead in designing and
fabricating a patch.

The leak from the Safety Relief on the tank car is patched.
Gauge and vapor lines are also secured by the same patch.

Both liquid lines are patched and the car is ready to be raised.

Meeting at Point Pleasant Motor Inn to discuss progress made up

to this point. Another task force from PPG's Lake Charles
VCM plant arrive.

Saturday, January 10, 1981

Cars are raised, set back on tracks, and moved to Pantasote's
yard for unloading on Monday morning.




cPIDEMIQIOGICAL AND CLINICAL STUDIES QF POLYVINYLCHLORIDE

DYy

C A Soutur, S Gauld, ¥ Lloyd, L H Copland, J F Hurley

REVIATZD SUMMARY

ve have reported previously a medical survéy of 815 present and
fuctory making polyvinylechloride (PVC) in which we showed that. e

PVC dust was associated with a slight

ight average reduction in tests

cupacity, and with the presence of small spots visible in X-rays

any chest illness i

The present studies were designed to identif

worked in dustier plants in the factory but who had not beeh\seen

WORKERS

past workers at a

posure to fire

of breathing

of the lungs.

n men who had

in the previous

curvey, und to examine similarly men working lat a second factory

Lte re-exumine the reluationship between PVC dust exposure and smal

anufacturing PVC;

spots in the

chest L-ruy since in the first study there had been some disagreement between expert

readers over the interpretation of the X-ray lappearances, and to

seriously men may

have been affected by FVYC dust.

Tw@ hundred and twenty-nine additional men wa e seen at the first

chest iliness wus. found among them. One huna ed and twenty-seven

second factory, and even less

o brief confidentiul medical report |

The X-ruys were

reported previously, und ulso by wéether pansl of five readers. T

confirmed the results of our earlier study, in that PVC dust expos

to be associated with the presence of small spots in the chest X—rfy.

illness was found in this workforce.

iscover how

factory, and little
men were seen at tibe

Fach man was c=ent

re-ruad by the sume three experienced readers whosP results were

he readings

ire was found
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. Again, only some readers detected the effzct of 2VC duss, and tie reasons for tic: e
| differences probably iluclade tiie slight degree of the adbanormulitlics, which connon
e distinguished in an indiviiual X-ray frox chinges veluted to lge.
i
k -

These chunges of the cnest X-roy were slirhy, on the borderline petween normulity «n

(3

abnormelity, and clinjcal exwninetions of ulrsrour of men who had| these suot: indicat.
w 1 - - -

s

-

thut the heelth of their lungs was uo worse |tiuu. that of a group|of men of similur o

X and smoking hablts wno had normal chest Xerdys (except for a slight increase in

sputum). We concluds that the presence of these spots does not indicute thut 2VC du

v

oo

has seriously affected the lungs. Some men who hud experienced felatively high

; estimated dust expooures were ulso examined if their breuthing 4

1sts. results were

i lower thun those of other.men. The non-smoxprs selected in this|way all had healtiy
!

x Lhas

iungs, but sone of the smokers huad serious r%ductions of their breathiug tests. I

was probubly the reusult of tueir smoking habit, and there was no levideuce to suggeut

¥ that PVC dust hud seriously damaved their lubys.
; de. conclude that exposure to PVC dust huy been shown to cuuse a 5pight reduction of

tects of breathing and slight abnormalities of the chest X-rauy, but that there is o

Ak

evidence that PVC dust has caused serious illness among the workfprce, ulthough the

poszibility of = rure idiosyncratic regponse to dust cannot be exbluded.

For details of this worx, piease refer to Ingtitute of Occupationkl Medicine fechnica

Memorandum TM/81/¢.




ATTACHMENT VIIT

SUMMARY QF OSHA/EPA INSPECTION QUESTIONNAIRE

The following is a summary of the 26 responses to the OSHA/EPA Inspection
Questionnaire:

1. Do you have, for your supervisors and other employees, a written set
of guidelines for use when a regulatory agency inspector arrives at
the plant gate?

Yes 15 No 11
2. Have you had either an 0SHA or EPA inspection of your plant in the past
12 months:
QSHA 10 EPA 18 None 7
3. If you had an OSHA inspection was it regarding the VCM standard or was

it involved with another area?

a. VCM standard (five responses)
b. VLM, noise, heat, dust lead
c. General - triggered by employee complaint

L, If you had an EPA inspection, was it regarding NESHAPS-VCM or was it
about something else?

Typical response:

a. NESHAPS

b. NPDES permit

Hazardous waste - RCRA
Permit to burn coal
Landfill permit
Incinerator operation .
PCB's

PVC dust

T oua - v o N

i. Safety relief valve discharges

5. Did you receive any citations or notices of violation? |If you wish,
could you please describe the nature of the violation?

Typical response:

a. Notice of violation - improperly labelled PCB tank

b. No violation but not satisfied with aqueous effluent
sampling procedure

Two QOSHA citations on record keeping - one invalid - the
other due to math error in number of injuries reported
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Page Two
Summary of OSHA/EPA Inspection Questionnaire

d. OSHA citations: Inadequate maintenance on area monitoring
equipment and working in an area with greater than 5 ppm
VCM, not wearing respirator

e. OQSHA - serious and fine; other and no fine

OSHA = High VCM levels in reactors during cleaning - no
respirator

g. Incomplete compliance with VCM opening loss regulations
and non-compliance with relief valve emissions even
though all emissions were reported correctly and on time.

6. Could you give a brief summary of your recent experience with an
OSHA or EPA inspection?

Typical reponse:

a. OSHA inspection included 3 days of personnel monitoring for
VCM and 1 day of PVC dust monitoring and other visits to
the plant

b. EPA was in the area and noticed black smoke from the
incinerator stack and demanded an immediate inspection of
the facility. We obliged and corrected the problem -
also sent a letter to the EPA explaining the problem.

9/18/81




