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.- POLYCHLORINATED BIPHENYL J. Stapleton
, . EFFLUENT STANDARDS ' E. Wheelear
_ ‘T, L, Gossage W. R. Richard
M‘. B. Hosmer _ J. R. Bavage

W. B. Papageorge . E. 5. Tucker

P. B. Park P. L. Wright

Since our Industry-Monsanto meeting on the PCB effluent
standardes, I have been trying to reconcile why the standards
should be so tight in view of all that has gnne on in the
past, plus the facts that to my knowledge thare have been

a) no :aported deaths of fish, birds, etc. from

their natural habitats due to PCB's

(except

lab contrelled or contaminated commercial

£ogdihg), and

b) no £ac£ual'data on £all off of species population

due aolelx to PCB's (water, storms,

starvation

and other chemical contaminants havel been sighted

and PCB has been associated).
i

Also, I have gépq throﬁgh my fliles with a view of

1) developing theories as to ‘'why more diéabﬁroup eventé

have not occurred

2) sight avidence in support of some of:the theories
and evidence which might be useful in our testimony
and comments to the hearing clerk of the EPA.

Possible Theories Why More Has Not Ha
standards Might Be Too Tight . -

erad and wWh The

)

1, Not a high enough concentration of PCB's are available
to the species to cause daath or loss of significant

reproduction,

2, The biocumulation and hence the toxic effects are

‘not as bad as contemplated or indicated b

'priltine conditions tested.

PLAINTIFF'S
! EXHIBIT

134y

y lab
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3. PCB's are degraded by sonme machanism to iess toxic
itams.

4. PCB's are mechanically and physically tiéd up in
soil, sediment and other particulate matter.

5. The species adjust to their environment and to some
extent select their environment.

6. PCB's are inert and not readily soluble ln water.
7. PCB's are heavier thun water and sattle d the bottom.
i

8. PCB's are not that Foxic compared to. other things.

" 9, Survival of species.are to a considerable extent

dependent upon survival of the fittest,

Evidence to Support +ha Posgsible Theories and Evidenoce
Ugsaful in Our Testimony:

A, PCB's Are Tied Up In Soil/Sediment Particulate Matter

The 'Enéifonmenf Reﬁorter , dated Augus£'24 1973,
pages 700-703 , speaks to the National Academy of
Sciences' draft of "Water Quality Criteria - 1972"

and quotea cartain paragrapha of the NAS | document
as follows: -

tions for the relatively persistent organic

, pollutant based on water concentratioh, especially

j whan partition coefficients are unknoyn."™ "NAS
said knowledge of local environmental| conditions
is essential prior to application of any watar
quality recommendations for marine aquatic life’
and wildlife." NAS said application’ Lof
racommendations to a local situation is unique
bacause it requires an understanding of the circu-
lation of water and the rasultant mixing and dilution
of pollutants, a knowledge of biological spacies
and determination of the most sensitive species, and
an avaluation of the transport of materials through
the food wab," :

"NAS said it is not practical to makeL recommanda-
g
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"Journal Regearch U.S. Geol. Survey", v°l 1, No. 5,

Sept.~0Oct. 1973, pages 603-607, "A Studv'of the
Distribution of PCB in the Agquatic Environment".

Under diacuasion and evaluatlon the author stated
"hecause of the low solubilities of PCB's in

water, especially the higher chlorintted onas, the
bulk of PIB residues in streams are associated with
suspended-sediment and bottom material, therefore,
PCB may be expected to vary directly| with the
nuspended-sediment concentration in the cross
section of the 'stream,"

"Envirorimantal Science and Technology", Vol. 8, No. 2,
February 1974, pages 139-141, "Aqueous Solubility,
Adsorption,- and Vapor Behavior of Polychlorinated
Biphenyl Aroclor 1254",

In general, once PCB is introduced in the environ-
ment, the ‘isomers will be transported in air,
soll, water and biota. The concentration in each
phase will highly depend upon the partition-
coefticient---l "The concentration|of PCB in
watar will be reduced whenever the water comes in
contact with a solid surface or partjicular matter,
The reduction in the concentration of PCB in water
will depend upon the surface characteristicg---,"
"A sand surface with few sites adsorbs relatively
1little, whereas a soil surface with high clay and
organic content adsorbs a much larger amount,"

*science™, Vol. 180, May 11, 1973, pages|643-644,

. "Polychlorobiphenyls in North Atlantic Ocean Water".

"Concentrations of PCB's have been measured at the
surface and various depths in the water of the
North Atlantic Ocean batween 26°N and 63°N. .The
concentrations average about 20 pyre ‘per trillion
+ and amount to an estimated 2 x 10® metric tons of
) PCB's in the uppsr 200 meters of water, The
- avarage concentrations of PCB's in tha surface
watar of the Sargasso Sea.are lowar than those in
the northern North Atlantic==-," °N relationship
between PCB concentration and proxim{ty to land
was obaarved“

NEV 025185
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“pesticide Chemical News”, New Mexico State University,
Vol. 72-1, January 6, 1972, "The Truth ibout the California
Brown Pelicansn”.

Evidence is aighted that the embarruLsing occurrence
of 30,000 to 40,000 unexplainable ehdangered brown
pelicans now threatens to axpose the entire anti{-DDT
scheme as an incredibly indefensible|plot.”

*When will the public and press become aware of the
untruthful nature of the environmentalista
propaganda?' :

l

*Environmental S8cience & Technology”, Vol. 4, Number 10,
October 1970, "PCB'p - Prevalent and Pezaiatent'

"What is the fate of PCB's in natural waters?

More needs to be known of their part: | tion co-
efficients betwhen bottom sediments and water.

This is vital 1f we are to estimate. how long it
will take for a river bed to clean itself of
contamination. It will also be useful when
assessing the effects of PCB's on marine life that
feed on the bottoms of lakes, rivers, and estuaries,
We should also learn more about PCB golubility in
water. of various ionic strengths." '

NEV 025186
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EVIDENCE, Cont.

B,

- Rasearch Aasociation, |

Break-down of FCBs _
PCBs break-down in the environment through biodegradation,

ghotolysis, by chemical means, and in a gpncies via metabo- '
4sm. In addition, chemlcal methods have heen announced ‘
2 break down of PCBs, -

) ’ . ' ;
Chemical & EEEiﬂQGrihELEpWB, April 17, 1972 _-'E. 19 -
|

There ars about 20 types of common bacteri} capable of
degrading DDT in anaeroblc sediments. ‘In his tests at
least 25% of the DDT was degraded within twi weeks and more

than half was degraded: within two months.” f=--=-"He notes
that the large decrease vwhich was contrary to theoretical
models coincides with recent restrictions on the use of DDT."

Information Bulletin, British Industrial Bidlogical
Volume II, No, 1 - September 1l

] N
"TP ALL THE SEA WERE PCB..."

1

"A most important result of this work, however, was the find-
ing of PCBs with a relatively low degree of chiorination are
fairly repaidly metabolized and are not as persistent as the
more hi r chlorinatel compounds," :

Science Néwé, Volune 16;, May 20, 1972 - Pg. 330
safe PCB's possiblet" '

"Regortins at the American Society for Micrjbiology annual
meeting in Philadelphib, Ahmed stated that he and D.,D, Focht
determined that pure cultures of bacteria isolated from sewage

. are capable of breaking down unsubstituted biphenyl and monoe

effects on aguatic 1life.”

chlorobiphenyl molecules by attacking at a particular site of
the molecule," .

Bulletin bt Environmental Contamination & To.icology,
Volume 10, No, 63 Pg. 372-377. (1973) f.

“Photodecomgosition of Chlorinated Bighegzls'hnd Dibenzofurans'

"The photodecomposition of the lower chldrinLted PCB igomers

in both polar and nonpolar solvents reveals the operation of
environmental mechanisms which could effectively degrade these
widespread contaminants,” ~----"Indeed, the notable absence

of the lower chlorinated biphenyls from most|envircnmental
samples IEANEL 1972) 4is suggestive of an important role of photo-
decomposition in the environmental fate of PCB's, the inter-
pretation of their gource and movement, and ?rediction of toxic

i 738442
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" Bulletin of Environmental Contamination & Toxicology,
Volume 9, No. 4, - Pg. 204-211, (1973) | -

"Varying Persistence of Polychlorinated Bipkenyla in
8ix California Soils under laboratory Conditions"

"Phe greatest change in Aroclor 1254 composktion in the

soil was with Lsveen loamy sand, After ona|year the
characteristic Aroclor 1254 elution pattern|was no longer
readily recognizable, Although about 75% of peak 7 re-
mained, almost &ll of the material comprising the first
three peaks was gone, and losses of material from the next
three pedks were evident," --<-"Thus, the materisl remaining
in our laveen lcamy sand dfter one year consisted of mainly
penta- and hexachlorobiphenyl isomers."

Bulletin of Environmental Contamination & Toxicology, |
Volume 10, No., 2 - 1973 - Pg., T70-72. .

 "We had reported previously that certain mo$o and dichlori-
nated biphenyls were degraded readily by a §iecies of

Achromobacter PCB isolated from sewage effluent." (Referencs,
Ahmed, M,; Focht, D,D., Cen. J, Microbiol (In Press), In

the s%udy of bioaegradation of other isomers of PCBs with

2 to 5 chlorine atoms, the authors report "inasmuch as the
bacterium was unable to dehalogenate any of |{the chlorinated
biphenyls, as noted by the absence of chloride in all
supernatants, it appears likely that increasing chlorine
sugstitution renders the biphenyl molecule more.resistant

to microbial attack as the manometric results further indicate,”

Journal of Chromatography, 75 (1973) Pg. 216-226
"Elimination Pattern of Aroclor 1254 6quon4nts in the Bobwhite"

. " : | . .
"gignificant alteration of certain polychloéingted biphenyl
isomers appeared to take place., Dechlorination was clearly
apparent, and isomeric transformation is suﬁgested."

NEV 025188

U.8: Patent 3,779,866

"Microbial Degradation of Polychlorinated Biphenyls"
eladm 1" | . |

. "A process for the microbial degradation of polychlorinated
biphenyls which comprises treat said polychlorinated biphenyls
with at least one microorganism selected from the group consist-
ing of nonpathogenic, cell-mass producing, hydrocarbon-utilizing
strains of Cladosporium cladosporiodes, Candida lipolyticae,
Nocardie globerula, Nocardis rubre and Saccharomyces cerevisiae

for sufficient time until the polychlorinate| biphenyls have been
substantially degraded. o

./ . 1
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' Moneanto interoffice memo - ES'Tucker to Wi{ Duffey - 9/11/73

"We do have a limited amount of tissue datu!that does dramati-
cally demonstrate that Aroclor 1016 is not &8 bioaccumilative
as Aroclor 1242," . '

We 4lso have considerzble biodégradation and soil entrapment
data which should be published and made part of our testimony,

The Japan Economic Journal, 9/5/72

"Irradiation Process is Invented to Make PC into Harmless
‘Elements® 1

A method was announced by the Isotope Center, Bureau of
Economic Affairs of the Tokyo Metropolitan Government for
breaking down peclychlorinated biphenyl into |harmless elements
by irgaséation. The irradistion was with gemma rays of

cobal .. . o

Japen Chemical Week ~ November 9, 1972
"PCB May Get Harmless"

YThe scientist, Assoe. Professor M, Eto of Kyushu University's
Agricultural Faculty, says he has successfully removed chlorine
100 per cent from Pcﬁ after applying high-iritensity mercury.
lamp light. for 10 hours to PCB,'"-w--."Eto a)so said another
experiment to dechlorinate PCB by exposing it to sunlight had
been conducted by his students. The experiment, the first of

the kind in Japan, has been 12,9 to 16 per cent successful
depending on different solvents used,™

NEV 025189
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C. Are PCBs found in the Environment from DDT, DDE, & 4,4'-
dichlorobenzophenone? Also, do some PCBs contain tetra-
chlorodibenzofurans which are more toxic? |

Presentation at the 165th National Meeting,‘kmerican
Chemical Society; Dallas, Texas - April 10,1973

"vapor phase photodecomposition of ! DD'.['I"
___JL_.JL_1nﬁ%%,._____lﬂl_______,__IhIL____i,
"When DDT/is exposed to sunlight it will boel rapidly cone
verted to DDE which will accumulate becausn its rate of
photodecomposition is much lower, eee-- "Phe| major photo-
products of DDE, 4,4'-dichlorobenzophenone and DDMU, are
formed in high enough yields that they could be detected

in air samples containing DDE. Eince dichlprobiphenyl is
formed from dichlorobenzophenone end is resistant to further
breakdown, it would be expected to accumulate, but the
probabili%y of detecting it in air samples pontaining DDE

is remote, However, its gradual formation air combined
with its detectlon in such places as o0il slicks or suspended
organic matter, The trichlorobiphenyl and etrachlorobighenyl
were formed -in much lowsr yleld than the dichlorobiphenyl,

but again their resistance to further degradation may result
in their accumulation and detection in orgahic matter,-e=--
"on the other hand, if the DDE remains airborne long enough,
substantial amounts of it could be converted.to the di- tri-
and tetrachlorobiphenyls, which being resistant to further
degradation, would mean {hat one environmental contaminant
has been replaced by another," a

Science, Volume 180 - Pg. 578 (1973)
"DDT vapor can be converted to PCBs by irradiation with
ultraviolet light of the same wavelengths present in sunlight
in the lower atmosphere." (This is a report of the work of
Crosby of the University of Californias at Davis before the
 165th National meeting of the American Chemical Society.)

Chemical & Engineering News, April 17, 1972; Pg. 27

"At the time he tested European products,.DJ.;Vos did not

find the substance in the Monsanto product (Aroclor 12

he tested,- In fact, even to date tetrachlorodibenzofurans

have not been identified conclusively in Morisanto's PCB'g!

---="A contaminant has already been identified as tetra-
chloroparadibenzofuran in two European PCB's -a French prod-

uct and & West German product- by Dr, Vos and coworkers at

the Institute of Veterinary Pathology, Utrecht, the Netherlands."
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Bacxground ievels of PCB's

One of the most difficult points of monitosing the EPA
gtandards will be the background levels of [PCB's which
exist. Following are some references which substantiate
thist :

Report by Drs. Nisbet and Sarofim of the [OST panel
atudying PCB's -= approximately Januery 10, 1972,

" "Rates and Routes of Transport of PCBs ir the
Environment”

'%ccording to the estimates made in this Japer, the
PCBs released into the North American environment in
the past are now concentrated in three major compart-
ments in the environment: ,['

(a) Buried in landfill dymps (roughly 3 105 tons,

withput allowing ror'degradation),

(v) Attached to sediments in rivers and the Great
Lakes (roughly 2 x 104 tons);

(c) Attached to aed ments on the continental shelf
(roughly ___ tons)..

A further substantial quantity (of the orier of’

2 x 10% tons) has been widely distributed| over the

land and goa by aerial fallout and by disposal from

ghipsiidAll the numerical estimates are erpected to
e va . .

The tollowing aspescts of environmental transport or PCBs
should have high priority for future research:

"Properties and Rates: Data are needed on the solubi-
1ities and vapor pressures of individual isomers; on

the partition coefficients between water and sediments,
water and fats; on the rate of photochemical decomposi-
tion and aerobic and anaerobic biodegradation; diffusion
coerricients in sediment,"

738446
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. Quarterly Research Report - March 31, 1973

-10-

National Water Quality Laboratory
Duluth, Minnesota

U.S. Environmental Protection Agency
National Water Quality Leboratory

Grant RBOOGTS = Chlorination and Ozonation P
Municipal Sewage

roducts of

"Biphenyl, phenols, -h-D, and terpenes ve:re

all chlorinated

to some extent when subjected to the condiiions of aqueous

disinfection using chlorination., The toxic
mixtures increased with chlorine incorporati

as much as twenty-fold,"-~--"These data show
. ehlorination of acidic wastes which contain
pounds will produce significant concentratio

chlorinated compounds.

Archives of Environmental Contamination and.
Volume 1, No. 1, 1973

y of all the

n, in some casas
that super-
aromatic com=

ns of toxic poly-

deicology

Related Materials

"Polychlorinated Biphenyls in Solid Waste anF Solid - Waste -

Muniecipal refuse along with various solid-wapte processing

samples indicated that PCBs were present in

everal of the

sample analyses, "TheBe results are consistent with find-

'ings, by other investigators, that there is
in many parts of the environment and they in
disposal of solid waste contributes to this

B contamination
icate that the
contamination."
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_Economic Impact and U.8, Uovernment Trade Balance

~ll=

Toxicity

Others in Monsanto have reported on this toxicity section
as well as the pilogradation effects and literature refer-

~ences on this subject are in need here,

'In Monsanto's letter of Jahuary 18,197k tO‘the Hearing

Clerk, we objected to the lack of a published statement
containing a full and complete assessment of the economic
impact of the effluent standards,

The EPA did write an impact statement and all.that is
stated on PCBs is as follows: )

"The discharge of PCB's from the one PCB manufacturing
location in the United Btates has been stopped. Dis-
charges from electrical equipment menufa¢turera.are

. puspected to be small and readily controllable., Utili-
ties are considered to experience only non-point source

discharges., In summary, the economic impact is expected
to be minor,” ' .

Obviously, the EPA has not JL.atened to any of the written
statements. by our customers :(specifically G4E.).

Business wedg; January 23, 1971 - Pg. 72
“Trade Collides with Ecology”

"I¢ major trading nations get too far out of step in regula-
tions that affact the design of products and equipment, the
result could be to fragment world markets,' |---«"Environmental
controls affect international investment patterns, by making
i1t costlier to build and operate plants in dne country than

in enother,"=--e-"American companies fear that other govern-
ments will pick up more of the cost of cleaning up industrial
pollution, thus putting U.S, concerns at a competitive dls-
advantage,"--=«"One answer to such problems|is for industria)
nations to coordinate their policies on protecting the environ-
ment in order to avoid distortions of world markets’, said

Henry Fowler, former U.8. Treasury Becretary and now a partner
in the New York investment firm of Goldman, [Sachs & CO.,=amwa
"The OECD recently.set up & committee on environment in Paris,"”

NEV 025193
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Meanwhile, the Unlted Nation's Economic Commission for
Europe has scheduled a conference to lay theé groundwork
for coordinating environmental policies of member gove-
ernments,

‘ -
Environmental Health Perspectives - October 1212 - Pg. 81-102

"Use and Replaceability of Polychlorinated Biphenyls"

This ie a comprehensive survey of the many 4888 of biphenyls
and it also publicizes the Monsanto production figures which
were announced in late 1971, This paper may be useful as a

reference paper as an ex-Monsanto source, J’

" The Monsanto News ReleaaeleTl) on PCB Production Figures

We should add up Monsanto production for the last 20 years

and estimated world production for the last 20 years and

then show the business that we went out of and the rest that
remains in sealed capacitors and tranaformqu. The stagger=
ing amount of material which has come out the paat in

open sBystems is & mind boggling fact and rizses the question -
'Why hasn!t there been more impact of PCBs on the environ-
ment and various specips than there has been['

Decision of OECD Gouncil - Paris - February 20, 1973

"Council Decision of the Council on ProtectiLn of the
Environment by Control of Polychlorinated Bibhegxls"

The OECD has agreed on policies and procedures for continuing
PCBs which are acceptable and approved adequate for the rest
of the world. Monsanto is active in participating in this
both in the UK and in the USA, The question| is what arrecé
would very tight EPA standards have on the U.S, economic and
trade position versus the ROW which are operating under the
OECD guidelines?

Arthur D, Little Report - American Paper Institute - July 1972
C-74730 '

“The Potentiel Economic Impect on the COmbinLtion Board
Industry of Compliance with Proposed PCB Tolerance"

This report drew specific conclusions on (1)|Analytical
Considerations and (2) Cost Considerations.
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Conclusions: i

They also came to an overall conclusion that compliance
with the proposed regulation would result a total addi.
tional cost of $12.60 per ton and a net residual cost of
$8.61 per ton. They further believe that this added cost
would cause mills to close within the next ¢wo years and

_result in a loss of 800-1600 Jjobs,

A law suit resulted and the government rece tly came to a

" settlement with the American Paper Instituté and the Box

Board Associaticn on vhich they should cont:rol and monitor
the background level of PCB in recycled paper, Thus, we

" seem to have arrived at a government and logal interpresta-

tion on background levels.for PCBs and it also clearly
establishes the fact that there can be.a severe sconomice
impact due to PCB regulations in spite of their later state-
ment on the economic impact of the EPA standards.

"In my opinion, there is enough evidence sitdd that there ars

many things going on in the ecological system which we do not
know and which preclude the setting of as tight a standard
as the EPA is now prqmoting.{

We at Monsanto believe that PCBs should be contained in closed
systems and we endorse the clean up program |--- but, there
certainly is 8 real and economic limit to which we can go and,
in my opinion, we have already stated what these limits are,
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