TECHNOLOGY RISK EVALUATION REVIEW

CEL 3306
PARSCHLOROPEENQL REBABILITATION
W. G. KRUMMRICH PLANT

SAUGET, ILLINOIS

MARCH 14, 19278

CONMP/NY CCRTIDUNTIAL

BY R. A. YEO

S PATIERS



Techncloyy Risk
Lvalvation Review
CEA 3206 .
March 14

TRODUCTICN

On May 5, 1

977 a Safety Audit was cemvletaed of the chlero-
1 -~ - e P
phenol processes at t
ars sinc
&

L
he W. G. Kruwmrich plant. It had
been ten ve - h 5t major procoss improvements
had been made to this zreas. Fuxthar, the Italian dicxuin,
incident triggered a concern at many levels of Monsanto
management since dioxins could be procduced in this area.

The Audit identified twelve arcas where corrective action
was needed. Six were directly related to the producticn
of Pentachlorophencl {Penta), the process where dicxin
formation is a petential hazard. These were resolved by
the decision of MICC's De;ercep s & Phosphate Division to
go out of this business.

The remaining six findings in the Audit are related to
operations in the Da“ac1loropﬂcnol (PCP) production area.
The largest use for PCP is as the raw materizl in
Santophen-i1 manuiacture, also &t the Kruwwmrich plant.
These findings are summarized below:

1. TWA limits for expos to chlorcrshenol vapors have

uil
heen excezded on 0ccaszo;.

2. Leakage of water into ths process greatly accelerates
cocrrosion.

3. Badly corroded eguipment jeopardizes personnal safety.

4. Leaks and spills of chlorophenols cause excessive
sewar loadinys. -

5. The emergency notification procedure after a spill
was LGO cumpersecme.

6. Work practices and the working environment pernit
excessive contact with culokov“enols.

Following ihe Audit, a numbkbey of changes to worl practices
and revisicns to plant proceduires were made by supervision
in the PC? pfro “nc:iOn area.  The plant initiated a number
of capital projects aimed at corrocting those prollems
reguiring imnmediate attention. At the same tine, a $43
capltal preject was initianed in CED undexr CDA 3305 to
rehabilitate the entire PCP araa. The CED project is
targetad for July, 1978 approwval. )
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tation projec‘ are to

The objectives of the rechabil
n a safec worker cnviron-

hl
produce PCP at minimuwa cost, A
ment, andé with adscuate contyrol over spills. RBzcause of
uncertainties related to marketing and our intant to

provide new technology, the rehabilitation is to extend
the useful life of tha PCP area six vears, through 1583.

With this as background, the project objectiva includes
four major thrust areas.

1. Extend the useful life cf the PCP area six years,
through 139832. 1Included is reolacement of corrcded
facilities and prevention of corrosion cauvsac by

water leakage.

2. DMake the adjusinents necessitated by the shutdown of
the Penta area.

3. Minimize worker exposurz. Concerns for meeting THA
limnits and improving thz working envircamen
incluced.

4, Recduce environmental iuoact die to spilils.

DISCUSSION

Svnopsis of the Process

Parachloxophenol (PC?) is produced by chlorinating phenol
and then refining the crudée product. Both steps are -
batch processes The batch refiining process nroduces a
number of cuts esid s PCP. One, the vara-xrich cut,
chlorinates O’lgctl; to 2,4 dichlorcophenol (2,: TCP). A
seccnd cut, orthochloropnendl (OCP) ray be refined for
sale or used to produce 2,4 DIP. Thcse cuts nct reguired

a
for the production of PCP® or 2,4 DCP are used to nake OCP
Crude, which is so0ld to manufacturers to make Penta orx
incinerated.

Chemistry

Phenol and chlerine react as fellews to form wonochloro-
phenols:

»
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arc extracted by absorpticn into Santophen residue. The

cil layer from the acidifier must be neutralized before

it is incinerxated, and the water layer is sewercd. Overall,
a;aut 65% 0of the chloronhenols in the waste streams are
removaed and incinerateé.

bv CEA 3305

W

o

re

Chances to the Manufacturing :

Upgrading the PCP facilities will be accomplished by

replacing structural ‘'steel, eguipment, piping, and
electrical systems which have deteriorated. Corrosion

will be minimized by uSLng electrical tapes rather than
steam to heat tanxs and by segregating the different
rocass materials.

Adjustments duve to the Penta shutdown includa relecation

of the 2,4 DCP chlorxinator to the PCP area and the
installaticn of mixing equipmenit for OCP Crude storage
tanks. Improvements will be made to the still to

increase capacity. As a result, more PCP can bea mace with
phenol recycle, decreasing OCP Crude procduction and our
dependence on Penta manufacturers to consume this procduct.

Several improvements are being made to the operator's

environmant. Overflcws and ruptures will be ccntained

in new tanks. Organic residues will ke handled in new
pipelines. Instruments will be provided to moniter tank
levels. A new Zdrumming area, control rocm ané edting rconm

arc being provided.

Spill controls will be prcvided through a system of curbs
or dikes for all organic tanks. A pad and a sump will be
built under the tank truclk loading arca. Rll materials
collectsd in these areas will pass through a monitoring
station before they are released into the sewers, and waste
water hich in chlorophenols will be diverted for treatment.

mont Area v CEX 3306

r

Changes to the Wasts Trea

Relatively few changes are being made to the waste treatment
facilities. ‘There Ulll re fewer open vents HC1L will
continve to be drowned. Waste water in *pe sumps will be
collected and monitored in a central swmp, a first step
towards treatment oi th ctreans. Thcre will be improved
hanéling systems for the orga )
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IIY. TECHNICAL UNCERTAILIITIZS AND RIGHS
The following is intendad as an outline cf the risXs.
There will be a detailed assessaent of them cduring
the review.
A. FRelated to Overation through 10282
The rehabilitation project will replace most
of the PCP facilities with the excoption ol the

majority of the tarnks and pumps. Recently, some
tanks not incluéed in the project have leaked,
ané been repaired. The risk that somo o these
tanks may require reslaceament before 1333 is a

known risk assumad by tihe Buciness Group.

A greater concern is that the WCH plent program
X forreducing cnloroshenol discharxges €0 tne river
»6ﬂyk. may not satisiy state and federal reguirczents. .
i The State of Illipois swecifies thzt chiorcphenols
shoulé not exceed 0.3 ng/liter in the céischarg
to the river. Presently, the Village cf Sauget,
which processes Moncanito's waste water, is omerating
unéer & variance rvermitting 19 mg/liter based on.
PR a 30 day average. It is expected that this
[ variance will ke extended until the new sscondary
treatment plant goes on stream ( 1%22). Risks in
. this arca arc as follows:
ot 1. That an extension may not be grantad.
’ 2. That chloropherols may prove difficult to treat.

c 1 action on the Priority Pollutants
list may reguire chlorozhenol reduction before
e

- B. Related to Adtustments from the Pentz Shu*down

wWwith the shutdown oI the Penta arez, there is no

longer an easy, assured method to dispose of the

OCP Crudz. Presentliv, two Penta manu%acturers

have expressed an ntarest in purchosing OCP Crude.

Tg guard against cutDacks in sales, the project

: has provicded flexibility to minimize prxocduction of

ocP Cr“ae. Should other measures not prove adequate,
Crulz vould he shintod to Rollins
ervices, Inc. at- New Orleans and
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The risk is that the PCP producticn arez may not ke akle
to dispose of th2 OCP Crude preodust. One caute might be
that the new predect facj1jtins do not achievz the desired
reduction in OCP Cruds praduction. A sccond cause micht
be the inability of the incinerator contractor to dispose
of the CC?P Cruda.
Related to Imorovenant of Worxker Safety

A survey was taken to cdetermine the eight hour averace
exposure level by operators to phencls and chloxcphencls

in the PCP production areaz. Phenol exposuvre was not shown
to be a preblem. The average exsosure te chlorophenols

was estimated at 3.2 ma/cu @ {TWAR), slicktly aebecve the limit
of 3.0 mg/cu m (TﬁA). The survey also pins t i
operator activiti as ma301 contributors to thi
This projsct will take positive action to r
exposure in each of the problem areas.

The risk is that the new facilities may not give acdeguate

operator “"c tection in the event of an uniorxsesn incident.
he situation would be complicatad should hezardous diouins

be present. Fortunately, conditions necessary te Iorm thecse

hazarcous dioxins are wvery unlikely to cgcur during PCP

or 2,4 DU? production. In order to pregduce thess dicxins,

2,4,5 trichlorcrhenol must f£first he nade. cnsziderable

procduction experience has demonstrated that the meta

chlorinated ph nol is rarely iouné in the product, making

it highly unlikely that hazardous dioxins could be mada.

Relatcd o Reduction of S»nills

The proiject will provide dixes, curbs, and pzds toc contain
spills and prevent tham from reachine the plant sewer systenm.
All organic storage and handling opgrations will be protected
except for tank car loading ancé unloading. )

The risk is that a tanx car may be overfilled, creating

a large spill-which weuld not Zco coatainced. Instrwamentation
and plant coperating procedures will be used to control this
problem. -
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