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¥onsanto Lompany
' St. Louis, Ho. 63166 -~ . - . oo Lol

Dear Bill:.

_the infermation I received there and includes soms conclusions and

-provide small samples of the various typical Arochlors and in pariticular

" two in our small experimental ecosystem test for biodegradability.:

. ROBERT L. METCALF T
" 2002 GDLFVIEW DRIVE

URBANA, ILLINOIS 61801

| April L, 1969

Dr. #. R. Richard .. . . . . .. o
Organic Chemicals u1v15101 :

800 N. Lindbergh Bonlevard

Thank you for your letter of March 31, which arrived today. I am
atiaching a report of the visit to Industrial Bio-Iest which covers

recommendaivions which you may find of interesi. I can only conclude
from reveiwing ths data that there is a s=rious problenm.

As T indicated the Bio-Test Program in the main seems ssnsible.
¥y overall impression is that some of the toxicology is more sxtensive
thaa waranved. I feel that the PCB problam will have to be ailtacked
by doing sorething to prevent furthser environmental contbtamination

athar than by defensive action. <The lattar in the cass of ID{ has
not dones anything to still the public ocutcry. IU seems clear that
environmental contamination by such hizhiy stable lipid soluble
substances 1s highly undesirable and must be correctesd.

I am personally quite interested in this problem and think it
important to detsrmine the exvent of biodegradability” of the various
tyoical PCB's. Perhaps we can look into this matter in our laboratory
as this falls into the generzl purview of my Frasch Foundation and
Public Health grants on environmental biodegradability. If you could

a few milligrams of known chlorinated biphenyl compounds, we shall
plan to study thzsir possible hydroxylation in the model Udenfriend
systen and if we can work out the methodology will look at one or.’

I shall continue to follow this problem with interest and will’>
hope to discuss it with you early nexc month when I am in St. LDulS.
Meanwhile do not hc51tat- to call me if I- can be oi hﬁlp.

7Y0U&SSlncer¢ly'
L -

. ," B
Robert L. Metcalf

S DSW 372255 pevr——
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REROR‘[‘ M]DCO BN .{’S Oll hu_;.l._du Oﬂ CI’LJOILLnAlL.D BIrdasYLs
O Id fHa'wleum T AP TN TRIAL BIOTEST LABORATGRILS,
CHICAGO, MARCH £1, 1969 -

Rober'b L. Ne tcalf

L From tho>oéokéfoono'oé£a'presehted.1t'appeafs_ihof oomething of
the-ordcr of 80 miliioh pouods>of oolychlor bioheoyls (PCB)_afc o
osroduced annually.  Iheso pfooucts containufrom 3 t0 9 chloriné-atoms per
molecule and becomcriocreasingly iﬁertkandrstable to_chvironmental |
oxidation with highor'dogree of chlorination; Ho&evor, about half‘the
prodoction is;io the 3fchiorine atom'variety (AroolorchhZ);V

Ag first thought it séeﬁs unlikeiy booausevof the majof‘uSes of
PCB in ca?acifofs, tranéformer oils, heat-trahsfor.fluids in closed
systems, that thése'@éterials‘could be ﬁhe éoufoe of'tho sﬁbstantial
degree of égvironmental contaminationiroporied. -However, about L0 million
pounds annually isrsiated to be usoo as plastiéizers, hydroulic fluid,

' adhosivcs, andrin oarboﬁ paper. - From this amount a very subsiantial pcrocntagc
must cscépe_into‘the environment as waste. Bscause of thé appafcnt high
stability of'ECB,aﬂoﬁﬁﬁé ontefiog t£o onv;ronmént would be degraded very
slowly ana.it'Seems possible that atvlea$£>10million pouods onnually
may become env1roqmental contamlnants. Sinccrtho PCB(s ﬁore inoroduccd
comme”01ally 15 1929 there have becn hO years of produculon. 1t thls has :
averaged SO mllllou pounds per ycar, then about 2 x 109 pounds have becn
made and perhaps 2 x 108 pounds have entered the cnv1ronmcnt._ Because of
the apparent stablllty of thas- compounds most 01 thlo amount may stlll be
01rculan1ng 11 the global ecosyst°m and EhlS 1s suggested by thc levels
reported by Holmes et al (1967) and RlSﬂbrough et al (1968) in animal |

| tissues khlch are qulfo comoaraole to thoee fOUnd for DDT. Qofo PCB - B
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and LD* are eht“enely stablv and wannr J.nsolublf= and have been produced in

roughly the same total arounts over the past 30 ynars.,;;€zlﬁj{,

thus it se=nms qulte reasonable to conclude that the environm=ntal
contamination dsscribcd for PCB is due to waste amounts of these compounds.

Ihis, coupled with the thorough evidence from mass spectonetry strongly,suggests

that there is an important environmental quality problem involved in

wastes of'PCB

Zxperimental Work Plannedrat Industrial Blotvst --:

~ This laboratory is highly eXDeriencedrand-seemsiquité competent to
pfOV1du stanaa‘d data requlred by FDA for evaluatlng the safeby (or
hazard) of agrlcultural or 1ndustr1al cbemlcals. 'lhe 1ong term feedlng
studies on rats and dogs w1ll doabtless serve to 1n01cate the chronic
'toxlcityVhazards_ofvchronlc 1ngestlon of the PCB aﬁAppm levels and this -
will almostrcertainly result in severe 1ifer damaée #ﬁ some féasonable
1evel.r>fhe chickén reproduction investigations at 0.015 1, 10, and 100 -
' Ppm should be coq51derably nore maanlqgful partlcularly 1n regard to’
studies of egg hatchablllty, shall thlckness, etc. _-?:'

| Imlle the flsh t041c1ty 1nvest10atlons w1ll be 1ntvrest1ng, i’J
cannot see that thvy ‘are partlcularly relevant or necessary at thls :
; t1me and I would thlnk thls data could'b° obtalqed from Flsh and Ulldllfe
1nvest1gatlons, etc., gnd w1ll undoubtedly be forthcomlng, unsollclted
Conclusions and Sugggiggggg.-- | |

"It seems o the writcrfthat the evidnnce'regarding'PCB effects on -

 n,env1ronmental quallty is Suf¢1016nt1y substantlal w1desprcad, and

alarmlng to requlrc 1mm~d1ate correctlve actlon on the part of Monsanto.-'
The defen51ve m‘asurcs presently 1nderway w1ll do lltch 1f anythlng to -
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efute thé evid nee alrcady prﬂsentﬂo. I would suagcst the followlqg.,— 3
l., A subSVaqtlal analytlcal program o moni tor alr and wauer elflaents L

from Eonsanbo vlants producing PCB and also those of maJor cusnomers.

2, Prompt correction of effluent conditions-wheréofCB can be

{iooﬁkmmmtiﬁﬁa;;riif%éffgis:;;,;f',_j.flﬁif“ﬁ}j'*?fi'
‘ '3.: Sefiooo conéideratioorof curtailing'séiés ofLPCB'far uses such as
plasthlzers, adhe31ves, and carbon paoer where wastn ls.certaln to enter '
env1ronment - >7 . |
k. Revicw of oiopooal and recoﬁery methods fof ?CB in capacitors,.
tran=£prmcrs, hcat transfc* ;1u1ds, -and hydraullc flUldS. Emohasizci
’to cuotomers 1mportancc of preventlng eqv1ronm~ntal contamlnatlon.
Se. Thorough 1nvest1gatlon -of environmental fates of various PCB's
including Dhotochcmlcal ox1datlons, chlorlnatlon in Wat r systcms, ctc.
6.. Blochemlcal and clectron mlcroscopwc snudy of 1~vels of PCB
ingestion whlch cause prollfﬁraulon of eqaoplasnlc retlculum and 1nductlon
¢ of mulnlfunctlon ox1dascs in chlckens and rats (oerhaps these are partlally
1ncluded in prcgent Industrlal Blot°5u exn~r1ments). )
Te Begln invcstlgatlons of p0831b1- blodegradable substltutes for
PCB's as plasticizors, adhcsibes, firc reoistant hydraulic fluids, etc.,
aqtlcloatlng loss of thesc markcts as a necessary corolhany of environmental

proolcms. Are, for examolc, chlorlnated dlph nyl ox1dcs or diphenyl sulfldes'?9*

_suitable for thesc uses._ Thcy should be cons1derably more blodegradablcy '
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