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: Attached is the fwna1 report of the 0perat10na1 bafetx/Hea1th Survey
(0S/HS) of the Institute MIC II Unit conducted “during the week of Uu]y y.-1%84
by Messrs Chanb_Chhabra Giffin, ﬁpppe Martin, and me.” Comments on the

© . preliminary report pFesented to Mr. Miller on Ju]y 14 have been received and
"‘;g1nc0rporated 1nto th1s f1na1 version. =~

“%Q”_" ‘ As noted in the report no ‘concerns of an 1nm1nen§ nature.were noted
'dur1ng the .survey, but the team did classify as major two concerns - one
volving'thip possibility pf, a_Lunawy, reactiop™Tn the MIC unit storage tanks

i —— TN N

one fnvolving potont1a1 for_serious Lh1oroform _xgré’ﬁosures
b g3 _cnigroiorm \posure:

In-accordance with OS/HS gu1de11nes it is customary for the surveyed’
unit to develop an ation plan addressing the concerns in the survey report
. within about 60 days of issue of the final versiom.” This action plan should
- be addressed to Mr. J. S. Berry.with cop1es to me and other parties as
outlined in the 0S/HS Gu1de11n€’ ,
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st

half of the team, I would like to'express our appreciation for
ation afforded us during the course of the survey,
invaluable -help of HWalt Martin. If you have any

ing the.feport, please contact me

(X5602) or any of the other

Yery truly yours,

f) 7A/:7 ;
AT bl
V/J. M. Poulson

Team Chairman
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BUSINESS CONFIDENTIAL

OPERATIONAL SAFETY/HEALTH SURYEY
INSTITUTE MIC II UNIT

SUMMARY

An Operational Safety/Health Survey of the Institute MIC II Unit was
conducted during the week of July 9, 1984, by .the following team:

K. Chan - APC R&D

S. Chhabra - APC Process Engineering

E. Giffin - CED Safety/Health Engineering

A. Hoppe = CED Environmental/Health Engineering
C

M

.

. Martin - Institute Manufacturing
. Poulson - CED Safety/Health Engineering (Team Chairman)

< X o o oo

A preliminary report was presented to unit management on July 13,

The team noted a number of positive aspects during the survey, including
particularly good relationships between operat1ng and maintenance personne]
and an excellent program for control of open -ended valves. No imminent
hazards requiring immediate correction were noted, but two concerns classified

as major were identified by the team, These were:

' - i .
lil a. . Potential for runaway reaction in unit storage taaks due to a
+ combination of contamination possibilities and redud®d surveillance .

during block operation.
‘ .

b. Potential for serious chloroform overexposures,

These and a number of less Serious concerns are described in more detail

in the D]Fct ;sion Section of/this report.
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BUSINESS CONFIDENTIAL

R
POSITIYE ASPECTS NOTED

‘1. Complete, albeit somewhat wordy, SOP's.

2 Gooqi§e1ationships between technical staff, operators and maintenance ]
personnel that results in positive attitudes and things getting done in a

timely, expedient manner.

3. ' Good control of open-ended valves in hazardous materials service.

<

4, éood communication of safety- and health-related information to both
operggjng and maintenance personnel.
Lt : .

_Qijment_tag~dhf”afduéié§nup'is_viéwéd‘as being complete and consistent, -

e
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.MAJOR CONCERNS

SM1

gl 'au'

b gk W The coo]ing‘system for the un1t tanks uses brine to cool the

'?hfcfs%%rage Tank Runaway Reaction : e ¥ y

‘

"There is a concern that a runaway reaction could occur in one of the MIC
Unit’ Storage tanks and that response to such a situation would not be
t1me1y or effect1ve enough to prevent catastrophic failure of the tank.

This stems from a combination of situations and possibilities, 1nc1ud1ng

*B]ock operation of the MIC II Unit can result in the unit storage =
‘tanks being used for relatively long term storage, as opposed to the ' i
rather transient operation when the unit is running. One {Uf

v r-)

/.’ consequence of this is that the tanks tend to get less attention and
" be sampled Jess’ frequently than, they'de while being used exclusively

. as make tanks, with the- resu1t1ng higher probability of a-

contamfnat1on gomng undetected for a re]at1ve1y long per1od of time. e s

%ﬂi’f’:\.\ \‘

' circulating MIC, rather“than ch]oroform, as is done in the field

storage area. This provides a sourcé'of water contamination and

perhaps a potential reactxon catalyst (potassxum dichromate or brine

system contam1nants)

.,Tg#here.héve'BeenﬁinStances‘Of water contamination of the-unit tanks
i +in the past from a 1eak1ng MRS condenser vent condenser,. or make »
"J cooler, etc. These instances have reported1y been handled with “’\@“'Jr
[ 1little or no problem, but this may have created a degree of ¢ V
i overconfidence or lack of concern that could allow a situation to
proceed to the point where it is not controllable. | g
d.  gJank storage presgéres are such that catalytic materials could X”Iz
"+ conceivably be fed back from the flare system under unfavorable N

- circumstances, in addition to the brine/water sources noted in b.

" “and ¢, above.

Loy
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This,combination of water and catalyst contamination possibilities,
reduﬁéd surveillance, increased residence time, and an experience-based
low level of concern towards the potent1a1 hazard leads the team to
.conclude that a rea] potential for a serious incident exists.

Recommendation

If the use of the unit storage tanks for extended storage is to continue,
the following measures should be considered:

a. - Tanks should be sampled at least daily or after every cooling cycle
while idle. '

b. A brine/chloroform/MIC cooling system, similar to the one in field
storage, should be considered for unit tanks.

s
inegap
' My

Double valve and ventsystems for‘iso]atioﬁ from MIC, other process
units and the flare, actuated by low differential pre;sure; should

be provided.

d. The fact that past incidences of water contamination may be[_
warnings, rather than examples of successfully dealing with|
'ﬁ?ob]ems, should be emphasized to all operating personnel.

® HM] Chloroform Exposures e o

Chloroform js on the UCC HERB List of Teratogens, {s on the ACGIH List of
suspected human carcinogens, has a reported odor threshold value of 307
ppm, a UCC 8-hour TLY of 10 ppm, a UCC 15-minute short term exposure
Tevel“of 25 ppm, and an OSHA ceiling value of 50 ppm. MIC personnel
report freduently havingssmelled chloroform ndars for extended periods of
time, especially durin& equipment. cleanup, while blowing instrument
leads, and during pcmods when the Hormal Vent Scrubber‘ emits excessive

chloroform vapors. I: peOpie can smell ch]oroform for more than 15

m1nutes, they have already been serfously overexposed, At the present
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workplace concentrations of chloroform are not known, cxcept

time, actual
which represents

‘for the spot monitoring done by 512 Industrial Hygiene,

a very small percen:age of the.exposure time.

Recommendation

o e

A monitoring strategy is needed to determine actual worst-case chloroform
in order to provide a basis for a program for

? concentrations at MIC 11,
controlling concentrations below prescribed safe limits.

‘ " LESS SERIOUS CONCERNS - SAFETY

LS1. - Reaction/Recovery

LS1;] The condensate header, the tank,
This could be a symptom of structural weakness and/or
and could transmit vibration to lines containing

and the brine féturﬁ‘headef visibly

vibrate.
surges 1n process,

jmore. hazardous materials or result in fatigue falTure of the
condensate Tines and tank.

\

Recommendation

‘The problem should be analyzed and corrective action taken.

- LST.2 The Residue Column Calandria pump seals frequent1y fail creat1ng a

'severe personnel exposure hazard. It is recognized that this i& 4

difficult application and that the plant has been attempting to find

a better suited pump and seal system.

Recommendation = - /
L/

S,

Cont1nue search for a better pump and/or sealing system to produce

-

; re11ab1e pump seal performance.

T RIS 1
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The residue/recovery area instrument leads cfien plug requiring
dismantling and cleaning. This creates a personnel exposure hazard,
and can lead to operational -upsets which could produce safety hazards
asébtiated with transitional operation. The pluggage may be duc to
dissolved solids in chloroform used for the drip system.

Recommendation

Consideration should be given to either using fresh chloroform for this
setxjce or purifying the recycled chloroform before use.

The spare MRS feed filter (former PSS filter) was observed to be valved
of f from the common safety valve for'the‘two filters, This creates a
potential overpressure situation in the filter in case of-fire. Also
the 1ine between the filters and the safety valve appears excessively

Tong. et s

4ih e
Recommendation:

The spare filter should be provided with a separate safety valve or
left carsealed open to the existing va]ve.' Yerify that the long line
between the other filter (in use for MRS feed) and the safety valve
does not restrict safety valve capacity due to excessive pressure drop.

Several of the cable tray fire shields at the first level are
damaged/corroded thus exposing.cables to damage in the early stages of

a fire,

Recommendation

Repair/replace the damaged shields. -

e
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The residue/recovery area instrument leads often plug requiring
dismantling and cleaning. This creates a personnel exposure hazard,
and can lead to operational “upsets which could produce safety hazards
associated with transitional operation. The pluggage may be due to
d1$solved solids in chloroform used for the drip system.

Recommendation

Consideration should be given to either using fresh chloroform for this
service or purifying the recycled chloroform before use.

The spare MRS feed filter (former PSS filter) was observed to be valved
off from the common safety valve for the two filters. This creates a
potential overpressure situation in the filter in case of‘fire. Also
the line between the filters and the safety valve appears excessively

long.

Recommendation

The spare filter should be provided with a separate safety valve or
left carsealed open to the existing valve. Verify that the long line
between the other filter (in use for MRS feed) and the safety valve
does not restrict safety valve capacity due to excessive pressure droph

Several of the cable tray fire shields at the first level are :
damaged/corroded thus exposing cables to damage in the early stages of

a fire,

Recommendation

Repair/replace the damaged shields. -
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<LS1.6 Numerous fire protection nozzles and pilot head shields are out of
position in the unit-for the most part because Ehey had been moved
during maintenance and not returned to their proper positions. Also
the PSS and MRS calandria supports and the residue column condenser

skirt are not water sprayed for fire protection, -

Recommendation

e '

Properly position the existing nozzles and pfovide new ones where

needed. Maintenance personnel should be instfucted in proper
‘repoéitioning of fire protection facilities. Needed water spray’

protection should be provided.

N

LS1.7 The positive pressure ventilation system for the analyzer building was
not operating at the time of the team's inspectfon.

L il

‘Recommendation

.The ventilation system should be kept on'at;;]T times to preserve the

present electrical classification.of the building.

LS1.8 Reactor Support

The upper reactor supports, when the reactors are in operation (due to
~ thermal.expansion) may not be adequately supporting the ‘reactors.
"/ There was a 3-4 inch gap noted bétweenAthé7§Qpport‘]ugs and the
‘structural steel during the team's inspeciidd.‘ This could lead to
excessive pipe or equipment strains and bossib]e failure.

]
i1 ] ;

e
s

PRI R R VR 41



LS1.9

s B Bl

LS1. 11

o
BUSINESS CONFIDENTIAL

Recommendation

Verify that the reactors are properly supported individually and that
they do-not place undue strain on the piping System, Consideration
should be given to providing spring loaded supports 1f there appear to

be any such strains involved.

The pyrolyzer tails pumps have single seals with a steam quenéh. In

case of seal failure, a severe toxic release potential exists,

Recommendation

st
It is recognnzed that this 1s a difficult pumpung application.

However, continued effort should be made to 3ocate double seal pumps

which would better protect the personnel.

It was reported that the high HC1 concentrations 1n the recycle
chloroform from Reagent. Chemxca1s to “the cestdue treater causes
increased chloroform em1551ons from the.Normal Yent Scrubber,

s

increased corrosion, and Operat1onaT upsets.

Recommendation

The team does not see a definite connection between the recycle stream

- and the chloroform emissions.  However, 'the recycle of HCl-bearing

water from the recycle stream to the absorber does create control

pnoblems and should be 1nvest1gated

" The PSS and MRS columns use plant nitrogen for pressure control. If

the nitrogen were contaminated, the MIC in the MRS could be exposed to

reactive materials from outside the unit.

/

s
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. Reconmendation e

LS?.1l2

LS1.13

throgen with assured better quality should be used for the MRS,
Consideration should be given to using the better quality nitrogen for

the PSS also.

oy

The MRS trays have been damaged in the past due to flooding of the

“column by excessive amounts of steam to the calandria. A control

panel sign cautions operators against introducing excessive amounts of
steam to the calandria, but there are no physical or mechanical 1imits

on steam flow.

Recommendation

. More positive action should be taken to protect the column From

flooding and consequent tréyAdamages. One such possible action may be

flow 1imiting devices or instrumentation géntro]]ing the steam to the

‘calandria. g : .

Almost all of the quarter-turn vent valves in hazardous service
surveyed had plugs properly inserted to prevent inadvertent toxic gas
release to the surroundings., The only three which:were seen not to

have plugs were:

1. Normal vent scrubber tails cooler outlet
2. Extractor feed pump S
3. Pyrolyzer tails pump

Recommendation

These valves should be plugged.
/
“A /‘
/

e
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Although the DOP seal oil system has low pressure and low level alarms
on the system as a whole, there are no individual seal failure alarms
on“MIC II double seal pumps; as specified in Safety/Health standard
SH-21, except the residue column calandria circulating pumps. An
undetected seal failure can result in a process upset/heat transfer

loss at best and possibly a toxic/flammable vapor release.

Recommendation

Individual seal feilure alarms should be considered for all double

seal pumps.

Unit Storage

A double seal and vent system is recommended for use on MIC canned
rotor pump electrical supply condifts to prevent process material from

:”;enpering'switches switchgear, etc. in the event of a stator can
- . Fatlurey The ‘team was unable to determine ¢onclusively whether all
canned rotor pumps in MIC service had this feature - it appeared that

~the field storage pumps, at least, did not.

Recommendation

Allscanned rotor pumps in MIC Service should be eduipped with double

~.cconduit seals.and vents betweén the seals. '

‘Safety valves on the HMA'storage tanks and the liquid transfer line to

the unit discharge to the air. This could present a fire and
personnel hazard in case of a release. The transfer line saféty valve

is of particular concern, since normal pump discharge pressure could

cause it not to close once 1t opens.

. The transfer line safety valve should be rep]aced with a p11ot—

Operated safety va]ve.

SN A O s BTN AT ) ] e B I P00 T M e a8
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b. Discharge routing should be revised to z1lsw proper dispersion of

 MMA vapors and/or sewering of liquid.

The possibility exists for overfilling or contaminating old unit MIC
tanks 4605 and 4606 (more than other MIC tanks) due to the
training/knowledge level of distribution personnel, mu]ti—departmént
1nte}face of tank users and the practice of routinely exceeding alarm
levels. This situation may be aggravated due to poor communication

between the unit and distribution groups.

Recommendation

a. Discontinue use of tank high level alarms as liquid level gaging

too]é.

b. Improve'communications between unit and distribution pérsqhﬁe1 and

training of diztributfon personnel.

The safety valve weep holes on the MMA tank safety valves point at the
tanks. This could produce a blow-torch effect and result in tank

failure in the event of a fire.

Recommendation

The weep holes should be tapped and street ells installed to direct
the discharges away from the tanks,

The pd%sibi]ity exists for overfilling the MMA storage tanks due to a
combination of (1) the liquid level alarm not coming in until 90% (95%
of tank volume), and (2) no remote transfer shutoff from the control

room, which is the only. place the alarm sounds.

i
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Recommendations

a. Level alarms should be reset to 90% of tank vo]uﬁc.

o
i
el
e

b. Provide a remote actuated shutoff valve, operable from the control
room, in the unloading 1ine. This valve should be interlocked to shut

off the unloading compressor upon actuation,

No vacuum relief is provided for fresh chloroform tank 4879. The SOP
indicates the tank is not rated for vacuum,
il

Recommendation

Provide vacuum relief, sized for maximum pumpout rate plus sudden

cooling for the tank.

i

The water spray nozzles for the lower cabie tray north of the MMA

‘tanks are upside duwn. They would not adequately protect the cables

in the event of a fire.

Recommendation

These water spray nozzles should be directed downward.

-Mlquransfgr line'safety valves (particularly the MIC to SEVI&(R)

Tiné) could open on sudden flow stoppage caused by sudden closing of a
valve in the 1ine, and fail to close as a result of the pump pressure
and volume capacity compared to the relief capacfty'and blowdown

characteristics of the safety valves. There is no flow alarm on these
valves, since there are no rupture discs underneath them.

Reconmendation </

et - Rt e et

These safety valves should be replated with piiot—operated safety

~valves.

e
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In(ormatfon on the hazards of dead-hcading canned votor pumps,
aT%ﬁough included in the field storage section of the SOP, is omitted
from the uni1t storage drea SOP. No high temperature alarms or

shutdowns are provided. . (A high amp alarm is provided.) .

Recomnendation

As a minimum, include this informatfon in the unit storage SOP.
Consideration should be given to high temperature alarms on the pump

casings.

Any of the MIC make tanks could be overfilled if a mistake {s made in
setting the valves on the circulating lines, routing MIC from a full
or partially-full tank to a second full tank. The same result could
occur 1f a closed circulating 1ine.valve leaks through. (The tanks
are#provided with high anq:high-hfbhléjafms.) :

- Bl A A

Recmunondatiog

As a minimum, this situation should be pointed out in the SOP'c.
Consideration should also be given to providing separate circulating

pumps for the tanks.

Flare

The flame failure alarms  (thermocouples) on the flare terr tip are
non-operational.  The flare normally has only a small flame, so visual
detection of a flame-out condition is difficult, This could allow MIC
vapor releases, as some MIC vents flow directly to the flare for
disposal.. The problem is compounded by recent incidents of high vent
flow from the MCB unitfsnuffing out the flare.

f
{
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Recommendation

The unit has nlans to replace the thermocounles during the next unit
shutdown, and keep spare thermocouples on hand. The Team endorses

this action,

(s

There is a possibiiity of a reaction in the phosgene knockout pot
{under the flare) due to caustic carry-over from the MCB or SEYIN
Units. Damage to the glass lining and subsequent failure of the tank

from heat generation could result.

Recommendation

s Sy

Temperature alarms should be provided in the pots,

Several valves -in the flare and vent lines around the MIC and Phosgene
knockout pots-were not car-sealed dpen. (The phosgene pot is being

used for both units.) -

Recommendation
These valves should be car-sealed open.

The MIC knockout pot 1iquid Tevel control equipment has malfunctioned,

_with the drain valve sticking open. This failure can result in the

loss of a 1liquid seal in . the knockout pot, releasing vapors to the
air,,. Also, the drain valve has, at times, been hand valved in, which

could result in the tank overfilling.

Recommendation

The automatic drainiﬁg'system should be upgraded to impfove
relfability 1f possible. If manual draining is to continue, redundant

level alarms should be provided.
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General

Bolting on flanges or valve bonnets on lines in MIC and other
haza;éous service can be subject to severe iilussiheric torrosion,
particularly in freeze/thaw cycle or sweating service. Failure of
such bolting could result in release of flammable or toxic materials.
There was some evidence (corroded valve handles) that this potential

1s present in the unit storage area, and is possible in other areas

where brine cooling 1s employed.

+ ‘,y“-'éi’.'
Recommendation

A monitoring program for bolting in such service should be developed
and implemented. Teflon-coated bolts should be evaluated,

Critical operating parameters for the unit have not yet been published

“and communicated. The team recognizes that this effort {s well

undc iy and strongly supports it.

Proper procedures and guidelines for use and inspection of reverse
buckling rupture discs are not provided in SOP's. Included in this

cConcern are:

a. There are no prohibitions against reuse of discs or their use in

 TYquid-filled systems.

b. Inspection procedures gencrally on]y.inQolve 1nspecting the
' downstream side of the discs when safety valves are removed for
servicing. This, combined with long (up to 10 years) inspection
frequencies for the discs themselves could lead to failure to
detect gradual plugging or solids buildup on thé upstream side.

Wt
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Recommendation

The team understands that there is a project underway to provide point
identification via the unit computer and urges prompt implementation.

Sampling of the HC1 absorber tails stream is perceived by operatihg
personnel as an unnecessarily hazardous operation. The area.where the
sample is taken is congested, and the sampling operation places the
operator's face in proximity to circulating pump seals and pressure
gauges that have failed and released hydroch]oric acid.

Recommendation

This sampling point should be relocated.

Personnel at MIC Il do not have a‘workéb1e instrumental method for MIC
leak detection. MIC leak'detection and identification is currently
conducted entireiy by odor and/or eye irritation (MIC 1s a
lachrymator). The ACGIH and OSHA TWA for MIC is very low - 0.02 ppm.
The current method for leak detection is very likely permitting MIC

cxposures that exceed the accepted TWA,

Recommendation

The team understands that there is an ongoing effort to locate or,
develop an instrument for leak detection, and supports it strongly.

noP (dioctyl phthalate) is used in the MIC ‘process as a pump seal
fluid. Neither the SOP nor the Hazardous Chemical Manual contains any

health informatfon on DOP,

f

" . Recommendation

LDOF Health information should be provided in the SOP's and Hazardous

Chamical Manual.

it
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Recomnendation

Procedures and guidelines for use and inspection of reverse buckling
disc use should be developed and communicated (see SHTM Standard

Practice SH-2, Paragraph 5.1).

There 1s reportedly no formalized “what. if" training for emergency:

situations provided for operating personnel,

. Recommendation

A Ywhat {f" training program should be developed.

Emergency procedures are not split out from other operating procedures
as a separate group in the SOP's.. This results in their being buried
in a large volume of other material rather than being emphasized as

A S

1mportant unique procedures.

Recommendation

A separate manual, or at least a separate section of the SOP Manual,

should be devoted to emergency procedures.

LESS SERIOUS CONCERHS - HEALTH

LH1.1

The phosgene monitoring system in Building 239 (MIC II structure) does

not identify the specific sampling head from which a sample 1s being
taken at any giveh point in time, As a consequence, when a high
phosgene concentration is detected by the monitor, an operator-must
make an extensive cearch of the structure to determine the general

Tocation of the Ieak The search procedure 1s therefore lengthened

and the potential for exposure to phosgene is increased.

@




