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Attached 18 a copy of a plan for managing the PCE
probles., -

™is plan was reviewed with representatives of the
Medical, Legal, Public Relations Departments and

the Business Grouwpse concerned, and represents the
concensus and commitment of all involved.

I have arranged for a review meeting in Room B-278
on Priday, April 10th at 2:30 PM, at which time I
would gppreciste your comments for lmprovemont.

OQur objective will be to develop a finel plan for
presentaticon to the GMC om April 20,

A J//, %744\»5,4.—

¥W. B, PAPAGEORGE

Attachmaent
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I.

MANAGEMENT PLAN

PCLYCRIORINATED BIPUENYL ENVIRONMENTAL PRCEBLIM

TEY PROBLEM

The presence of materials ldentified as polychlerinated
biphenyl (PCB) in marine environments was first noted by
Professors Q. ¥idmark end S. Jensen of the Institute of
Analyticel Qemistry, Stockholm, Sweden and reported in
November, 1966. Since then and with increasing frequency,
other investigators have ldentified PCE in marine and
animal life. Incressing evidence nRas been nNoted that
indicates PCE 18 ubiquitously present in the environmsnt
and is resulting in dazage to the ecolegical system.
Monsanto 13 a major producer of PCB (Arcclors) worldwide
and has been mentioned in many of the reports.

II. BASIC 3TRATECY

With the growing evidence of the presence of PCEB and the
apparent: damage it can do to the world environaent,
Monsante must respond &8 a responsidle member &f the
business world gemuinely concertied with the welfare of
our eavironment, Yet not take premature action whiehn
would compromige 1ts responsibdilities to 1Ts customers,

- sharenolders o exployees., Pinding curselves on the

defensive, lacking considersadble inforzatiocn to help in
ArTiving &t sound business decisions and with no real
influence regarding the time of any precipitous action
by the press, competitors, public or governmental agency,
we are forced to commit our limited regources in severs.
directions.

We are actively seeiing information regarding the toxicity
and biodegradablility of Aroclers, improving analytical
techniques, developing processes for reclalming Aroclors
which have been deterained unsuitable for further use,
developing mathods for ccuplete destruction by ilnecinerstion,
controlling our plant effluents, working with our customers
o control and eliminats environmental polliutiocn with
Aroclors and developing alternate products for thoee
Arocleor uses which canpot be comtrolled and which must dbe -
discontinued. Ve are delidberttely assuming an aggressive
poeture and working closely with customers, co-producers,
and regulatory asgencies to prevent precipltous acticn.

Barly reports had indicated that the polychlorinated
biphenyls with § and & chlorines were being ldentililed
in environmental samples. PFroa this information it was
surmised that the lower chlorinated biphenyls were delng
degraded and probably were not & problem. Consequently,
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a declsion was made to plan %o discontinue the manufacsure
of Aroclors 1254 and 126C. Recent data, a.:though still
very preliminary, indicates that not enough informaticn
3 avallable to Justilfy this action. It aphears that in
those uses where control of spillage and disposal can be
1dly exercised and the Aroclors are in sealed containers;
€. capacitors and ctransformers, the manufacture of
Aroclor 1254 and 1260 should be comtinued. The advantages
of using these Arcclors, particularly where safety 1s a
prime consideraticn, and nNo prectical substitute hss been
developed, far cutwelgh the potential threat to the
envirconment. One of the principel users of Aroclors in
electrical equipment, General Kectric Company, has stiongly
indicated that the threat of explosions gnd fires and loss
of electrical service 13 80 great that the MOW
1254 and 1260 cannot be discontirued. Uses of el A7
which lead tc environmental contamination and fannct be y”
controlled will be discontinued., Examples include cutts
01ls, extending pesticide persistence, metal worxing
applications, coatings on surfaces exposed to food or
potable water and NCR paper.

CBJECTIVES

The overall objective of this plan is to manage the PCE
polluticn preblea to prevent it froac adversely aflfecting

the established Return-on-Investoent odbjectives of he
FPuncticnal Fluids and Plasticizers Growps, while main-
talning the corporate image of Monsants a8 & responaidle

and respected member of industry worldwide, VWe must assume
worldwide leadership and work closely with the appropriate
regulatory agenciss in arriving at loglcal rationa. decisicns.,

ObJectives supporting the overall cbjective are as follows:

1. Reduce and effectively contrel the PCE content of all
effluent from Monsanto plants.

2. ' Inform custoters of the PCB problem and the importance
of preventing envircnmental polluticn both at their
plants or by their products, and encourage thea to

: taike responsible actieon by offering assistance on
reclamation, substitute products and proper disposal. .

3. Develop products to replace Aroclors for thole uses

in wrich Arcclors have been demonatrated to be harwmfiul
. ( to the environmsnt and cannot be prevented from

5\(\ escaping into the environment.,

\
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5, Develop reliable analytical procedures for determining
P content of liguids, gases, or sol:yds.

5. ’ Develop methods for effective disposal of wastes con-
taining PCE without contaminating the environment,

6. Develop methods for reclaiming and reusing off-grade
fluids containing PCE.

T. Deteraine effects of PCE's on birds, aquatic life,
anizals and humans,

8. Establish ard maintain favorsble relationships with
Our customers, the press, governmantal agsncles,
other worldwide producers, the public, and the
universities.

ACTION PLAN

1. Objective - Reduce ard effectively control the PCE

content of all effluent from Monsanto plants.

Status - A tentative target of 10 ppd of PCE in
plant liquid effluent has been established., Plants

at Anniston, Alabama, Newpore, wWeles and Sauget,
Illinois have monitored plant effluents and found

high levels of PCE contamination in waste streams anc
in sedimenrit at plant discharges. Leakage and spill
are teing identified and corrected. Arrangemernts have
been made for the installation of interceptor basins
toe contain major spills.

Action = All plantes to continue emphasis on contrci
t0 achieve target of 10 ppd in effluent,

Responsibility - Manufacturing Manager
BEngineering Manager, Punctional
Fluids, CXD
Mansger, Ressarch & Developament,
Punctional Pluide

Date - All plants achieve 50 ppd in effluent BY

sanuary, 197l. All plants achieve target of 10 ppbd
by September, 1971.

STR COL1823
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2. ObJtective = Inform customers of the PCE probles
mé the importance of preventing environmantal
pollutiocn both at thelir plants or by thelr products.

Status - All Punctional Fluids and Plasticizers
custcoiers 1ln the U.S, have been ilnforamed. Customers
in Cansda, U.X., 3ocuth America, Japan and Continental
Borope have not deen informed.

Agtion -« Inform customers in Canada, U.X. and Jepan,
tomers in Burcpe will not be inforwmed until con-

census is reached by all PCE producers in Purcpe.

Notification of South American customers to follow.

Responsibility - Sales Directors, Punctional Fluids
an asticlzers Qroups

Date - Canada, U.XK. and Jespan Dy Msy 1, 1970
Burope and South Americs - as indicsted.

3. Objective - Develop products to replace Arcclors
or those uses in which Aroclors have deen demonstrated
to be hareful to the environment, are resistant to
biodegradation, and cannot be prevented fIom escaping
£0 the environment,

Status - VWork on product substitutes has bdeen
directed primarily at Industrial Fluids applications .
and NCR Paper coating. Water-glycol mixtures,
brominated Arcclors, brominsted diphenyl, silicates,
blends using chlorinated terphenyls with lower chlors
nated biphenyls, terphenyls with phosphate esters,
phenyl ether with diphenyl, chlorinated parafilins,

and frectionated Arceclor 1242 are all under study

for FPunctiocnal Fluids application. Alkylated biphemyls
and HB-40 (hydrogenated terphenyls) appear promising
for NCR Paper applications.

Action <« Replace. Arcclor 1242 in NCR paper coating
sopropylbiphenyl for U.S. applications and with
HB<U40 (hydrogenated terphenyl) for U.XK.applications.

Responsibils - Manager, Research and Developaent,
< ticizers dJdroup; Seles [irector, Plasticlizers QAroup

Dete - U.K. spplications - complete by April, 1971
U.S. applications - complete by July, 1971
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Action - Develop aéceptable substitutes and comslece
conversion from Arcclor 1254 and 1260 in Sealants and
coatings.

Responsibility - Manager, Research & Develcpmenc
Plastliclizers 4drowm
Sales Director, Plasticizers Grow

Date - January, 1971

Action - Develop acceptable substitutes and selec-
phase=-cut of Aroclor containing industrial
fluids.

Responsibilicy - Manager, Research & Develcpaent
Puncticnal Fluids drownp
‘ Sales Director, Pmcticnal Fluids

te = Pydraul AC - September, 1970
Pydraul AC ¥G - September, 1970
Pydraul 625 - September, 1970
Pydraul P-S - December, 1970
Pydraul A=200 - December, 1970
Pydraul S40 - December, 1970

Cbjective -« Develop reliable analytical procedures
or cetermining PCB content of liquids, gases and
golids.

Status - Procedures have been developed. Copies
Bive Deen offered to university and governmental
ladoratories. Cotments regarding our procedures and
comparison of results with other procedures have been
8olicited. Arrangements have been made for exchange
of samPles O verify analytical results,

Action <« Contirue to refine methodology until we

Teach a level of competence which will provide data
whose accuracy will not de challenged.

Respongibility - Section Manager, Applied Sciences

STR QO0lLs535%
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Objective - Develop methods for effective disposal
of wastes cortaining PCE without contaminating che

eaavironsent.

Status - Studies are deing conducted on blodegrad-
ability, incineration and removal from@ water solutions.

Riodegradadllity studies of existing and subetitute
products with aclimatized sicroorganisas are being
eonducted at Ruabon. Data to date indicates that the
monochlor and scme of the di and trichler biphenyls
degrade; remaining PCB'e are highly resistant.
Studies in St. Louls in river water imdlcate high
resistance o degradation.

Incinerstion tests of 1242, 1260 and Inerteen PPO
indicate combustion can beé sustalned with mindmmuam
fuel requirements. Stack gas sa=ples taken for
analysis to deteraine degree of destruction indicated
degree of destruction ®© be acceptadle.

Recovery of Arvclors from dilute water solutions 138
being Studied at Anniston and by MRC at Dayton. AS
Anniston, adscorptiocn con carbon 18 bdeing evaluated.
A% Dayton, the use of acid clays, limestoNe silica
and treated silica are being studlied.

At the ¥W. G. Krummrich plant, the removal of Aroclors
from HCl gas streams by high temperature cracking are
being Studied.

Discussions have been held with representatives of
Monsanto Evire Chem Systems regarding disposal of
Aroclors, solids containing Aroclors and water cone
taining Aroclors. Proposals for the testing at the

St. Charles unit of disposal by pyrolysis were requested.
Porther work on water effluents is plamed following

the analysis of saxples from various cus tomers' plants.

Aetion - Contimue biodegradation work of existing and
substitute products at both Ruabon and St. Louis to
establish degree of degradation possidle ard coptimuam
conditions required.

Responsibility - Manager, Research & Developeent
Functional Fluids grow

Date - OQctober 1, 1970
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<Action - Evaluate alternate methods of diasposal iy

% Tncineration - Monsanto cperated vs. contracs.

Responsibilitc - Engineering Manager, Punctional
Piuids Jrowp, CED

Date - July 1, 1970

Action <« (Continue the work &t Anniston, Krummrdeh
and bayton on the resmoval of PCB from water streams.

Responsibils - Hanager, Rasearch and Development,
Runction uids Growp.

Date - Septembder 1, 1970

Aétion - Purtsue possible contributicn by Monsante
mvire Cheam Systems, Inc. to disposal of Aroclor
wastses.

Respensibility - Manager, Environmental Control
Date - September 1, 1970

Odlective = Develop metlods for reclaiming and re-
g ell-grade flulds contalining PCE.

Status - Limited reclaiming has been achleved by
Pindet:z, Ine. Arrangements have been zade for the
reworicing of a tank car of material at ¥, G. Krummrich
plant. Initisl efforts will be concentrsted en
returned material from large electrical customers,
Meanwtille, customers are holding material for further
instructions or are dumping in sutnhorized land fills.

Action = Develcp procsdure for preocessing of re-
turned material. ‘

. Responsibility - MHanager, Research & Develepment,

Functional Fluids (Group
Manufacturing Mansger

mt. - m l. 1970

Action - Select and modify as necessary, the required

equiptent at the ¥. G. Krummrich plant.

Responsibility - Manufacturing Manager

Date - Appropriation request by June 1, 1570
Fully operational by January 1, 1971
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7. Oblective - Determine effects of PCS's on birds
aquatic life, animals and humans., '

Status - Toxlcity studles are being made for Monsan
By Industrial Bioc-Test Laboratories. Studies :I.x'u:l.u::.ieto
T¥0 Year oral toxicity on raté, three generatioen
reproduction study on rats, two year oral taxicisy on
dogs and stuxiies on egg production, hatechability and
survivel on c¢hickens. The Aroclors used 11 these
gxéruu are Aroclor 1242, Aroclor 1254 and Aroclor

o.

Results to date indicate the following: Liver en-
largement in male rets at 100 ppm; body weightlloes
in degs by higher chleorinated Aroclors; rat repro-
duction effectad by 100 ppm Arceclor 1242 or Arcclor
1254; chicken reproduction effected bY lower chlori-
nated Aroclors.

Studies on fish vere attempted, but were dizcontinued
when cro8s contamination was discovered. These studies
will be resumed,.

Action - Contimue studier now underway. Evaluste
need Zor extending studies to include chlorinated
terpheryls, hydrogenated terphenyls, alkylated
bipheryls &and Porocel treated chlorinated bdiphenyls.
Resume flish toxicity studlies.

Responsibility - Medical Department
Date - Complete by mid-1G71.

8. Obiect.‘.ve = Pstadblish and aaintain favoradble
relatic pPE with cusatomers, the press, governmental
agencies, other worldwide producers, the public and
the universities.

.- Status <« Relationships are excellent. Ve have
eIpressed interest in studying the prodlem and
indicated that we ¥ish to cooperste to help identifly
and solve it. Pressure to divulge more information
will continue t& increase.

Actien - Appropriite Monsanto persconnel will contlinue

to participate in activities related te the PCE problea
in & manner whnich will maintain our e2cellent relationship

Responsibility - All personnel
Date - Coatinuing
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Costs fopr the prograam for 1970 have been budgeted as
follows:

- Budget

Progras : - 1. .
Develop Analytical Procedures $ 80
Taxicity Studies 108
Flant Effluent Studies 108
Blodegradability Studies 80
Develop Disposel Hethods 50
Asclaiming Systems Design 30
Substitute Products . 150
Overall Adminigtration 118
Total $675
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