POLYCHLORINATED BIPHENYL BIODEGRADATION STUDIES
e e ——————— -

—————————

The. threat of continued accumulation of polychlorinated biphenyl (PCB)
residues in the environment is responsible for much of the apprehen-
/’ sion about the future use of these materials. Examination of the
data collected to date from both external and internal PCB residue
monitoring programs has confirmed :that at their previous rate of
release some persistent PCB homologs have bequn to accumulate in the

eco~system. | Conversely, it can also be stated that, with the excep-
7/"’fion irect high level controllable contamination:[?CB homologslcﬂ<
. with lfss than 5 chlorine atoms have not accumulated in the eco-

system:]algbough they have been released in_an unrestricted fashionl

for many years. “"n medete 7 l

environmentally compatible PCB product would be one containing no

PCB homologs with greater than four chlorines per molecule. _As has

been previously stated, it is not commercially feasible to produce a (; o)
Q;oduct c etely free of the persistent homologs. However, it is I
technically feasible to produce an industrially useful PCB product,

Aroclor 1016, which contains significantly (10 to 20 times) lower

levels of these persistent homologs.

“ lThis observation indicates that at the previous rate of release an

Two qguestions remain which must be answered, first to what degree is

u// biological degradation responsible for the disappearance of the
"non-persistent” PCB homologs, and secondly, with controlled and
restricted usage, will Aroclor 1016 be environmentally compatible,

V/ In an attempt to answer these questions, a number of comparative
experimental laboratory studies of the Aroclor products have been
carried out to determine the extent to which these materials are
degraded by bacterial, avian, mammalian, and aquatic organisms.

Bacterial Degradation - Semi-Continuous Activated Sludge (SCAS)
Degradation Studies of Polychlorinated Biphenyls

Introduction

The semi~continuocus activated sludge (SCAS) test procedure used to
study the primary bacterial degradation? of polychlorinated biphenyls
is patterned after the test method recommended by the sub-committee
on biodegradation test methods of the Soap and Detergent Association
for the evaluation of surfactants® This procedure employs sludge
from a sewage treatment plant as the source of microorganisms. A
specific amount of the material being studied and a synthetic sewage
mixture' are fed, on a periodic basis to the activated sludge in a
Bpecially designed aeration chamber. Aliquots of the mixed liguor
(sludge + water) are withdrawn from the chamber shortly after feeding
and near the end of the aeration period and analyzed to determine the
disappearance rate of the test compound. This cycle is continuously
repeated until a steady state® is achieved and consistent blodegrada—
tion rates are obtained. Details of the procedure may be found in
the attached Analytical Chemistry Method 71-~32,
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ummary and Conclusions ”—;‘ﬂ___ .

SCAS testing of Aroclor 1254, Aroclor 1242, Aroclor 1016,

and Aroclor 1221 were carried out over an eight-month pericd.

Disappearance rate data were cobtained during two sampling periods . o
for Aroclor 1254, Aroclor 1242, Aroclor 1016, and (iCS 104 For v

Aroclor 1221 only one sampling period was employed. 1n the initial o _wy.
testing of these materials, a feed rate of 1 mg per 24-hour cycl d"‘f.!
was used. Because the data obtained from the first sampling period @

for ail PCBs studied, except Aroclor 1221, were extremely erratic 5_.\4»'-':.}4.

ith little apparent biodegradation, the exposure period between MJ@B‘ .
additions of the test materlal was extended to 48 hours for all i
materials except Aroclor 1221. wf

Mean disappearance rates and 958 confidence limits obtained via s ibv%
statistical analysis of the data from the last sampling perlod are e
shown in Table I.

TABLE I
. Mean Per Cent
Exposure Disappearance Rate

Test Material $ C1l (w/w) Period (Hrs) (Uncorrected)

Aroclor 1221 21 24 64.0 + 13.6 Besk?
MCS 1043 30 48 56.2 + 15.5
"Aroclor 1016 41 48 32.9 + 13.8

Aroclor 1242 42 48 26.3 + 15.5

Aroclor 1254 54 48 15.2 + 37.7

- ——

- —

lIt is apparent from inspection of Table I that degradation decreases as

the degree of chlorination increases and that because of the uncertainty
in the data that it is not possible to differentiate between Aroclor
1242 and Arcclor 1016 with respect to degradability at the 95% confi-
dence level. This is not surprising since Aroclor 1016 constitutes

808 of Aroclor 1242 and the resolving power ¢f the test procedure is .
con'q::.arable to this ?j’f‘far?\:t:f’;‘ b wedas o) ,,,'_.;.,,“d\ .,M?,u,.__ an VJL;,L_I:_.

%:hflégiﬁgﬁ ﬁkrgtuagfuaaﬁir'::aruﬂhk M&*ﬂud)nhkﬁ‘ F%cuf&~1&1 - _

Subaehuen#—SCAs testing of Aroclor 122]1 at a feed level of 1 mg was
carried out to establish 533ﬂ5LgnL:1canoo—eﬁ—ve&aé*&4§y—%eaaesv-tha
effect—of-exposure—periodr—and—tire TeEprodutibitityof +he teat

prosedure. The results obtained are shown in Table II.:

oy 1 TABLE II
wb - Aroclor 1221
Exposure Aeration Volatility ~ Mean Per Cent Disappearance Rate
Period (Hrs) Rate(CFH losses (%) Uncorrected —Lorrected
24 0.5 16.1 74.9 + s o
. . . 7.7 58.8
24 0.1 4.5 (¢ 69.9 ¥17.8 65.4
24 0.1 ~lwes'5y 81,0 $18.6 -_I 497
48 0.1 -/v_,.,m" 80.6 ¥ 5.7 LI

The data in Table II demonstrate that volatilié}-iasses can and do
occur and that these losses are a function of the aeration rate and
hence also the vapor pressure of the test material in gquestion. It
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is, therefore,3;3552;;§%3_§9_A§5ng,;hat as the degree of chlorination
increases that volat Y losses would become insignificant.

The fact that the corrected disappearance rates do not vary with
aeration rate also indicates that the volatile components of Aroclor
1221 are subject to degradation and that even if they were not lost in

this manner they should not appreciably effect the observed degradation
rate.,

The mean uncorrected Aroclor 1221 disappearance rates for the 24-hour 9
and 48-hour exposure periods were for all practical purposes ’7
equivalent, establishing that when dealing with complex mixtures, a
simple linear extrapolation of disappearance rates as a function of
exposure period is not valid, .

Electron-capture gas chromatography analyses of samples taken at the

end of the aeration cycle showed that the lower level of chlorination

the greater the changes in the homolog distribution. For Aroclor

1221, the dominant monochloro- and dichlorobiphenyl homologs almost
completely disappear after 24 hours of exposure to activated sludge,

Similar changes in the ratio of the higher chlorinated homologs to

lowar ones were noted for the other PCBs studied with the exception

of Aroclor 1254. For Aroclor 1254, no significant change in the

homolog distribution was observed.

At the feed levels employed, no toxic effects toward the'jgfivated Mo
sludge were observed for any of the test compoundg. Retr Hile s !
bm)f.g-c« were sl /dbive T B wond) i B re—ckared ""‘H‘""J’e‘ .
Results and Discussion

The sampling and analytical procedures employed in the disappearance
rate determination of a test compound during a cycle were as follows:
A 20-ml sample of the mixed liquor (activated sludge + liquor) was
withdrawn one hour after feeding and at the end of the aeration
period. The sample of mixed liquor was then extracted and the extract
concentrated according to the procedure given in Analytical Chemistry
Method 71-18. The concentration of test compounds was then deter-
mined either by an ultraviolet (UV) spectroscopic or electron-capture
gas chromatographic (EC-GC) method. Details of the UV methods are
given in Analytical Chemistry Method 71-17 and the EC~GC methods in
Analytical Chemistry Method 71-35. The disappearance rate was
calculated from the following equation:

- Co~n
% Disappearance Rate = o X 100

O

Where Co = level of test material present after feeding

C, = level of test material present after n hours
of exposure

NEVY 027<78
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Per Biphenyl Aroclor 1254 Aroclor 1242 MCS 1016 MCS 1043

Homolog

No.

° -4-

Tests were catried out to determine if quantitative recovery of the
various test materials from the mixed liquor was achieved by the
extraction procedure. Details are given in Analytical Chemistry
Method 71-17. Although complete recovery was not achieved in all
cages, the recoveries were consistent and independent of concentra-
tion level. The calculated disappearance rates should, there-
fore, not be affected significantly.

Since the level of chlorination is the most significant factor in

the relative biodegradability of the PCBs, the homolog distribution H

of the various teat materials is glven in Table III. A

TABLE .III °"’VW’BJ‘W g"‘ M qru

1/

of Cl
Aroclor 1221

PPN c:uﬂé....,_e7

Molecule (54% C1) {42% Cl) (41% Cl) (21% Cl1)
0 0.05 0.01 0.02 19.00
b} 0.06 0.70 1.00 54.10
2 0.32 15.50 19.70 20.40
3 0.78 49.40 57.30 3.90
4 22.99 24,80 21.20 2.30
5 47.38 8.70 o.aol 0.25
6 19.75 0.85 0.05
7 4.62 e
8 v g
9 3.96 J&J

10 QVP

Feeding of the Aroclor 1254, Aroclor 1242, Aroclor 1016, and MCS
1043 units was started on 8-10-70 at a feed level of 1 mg per 24-hr

' cycle. These units were sampled for approximately one month

starting with the first day of feeding. All analyses were carried
out by electron-capture gas chromatography. The data obtained were
extremely erratic. A statistical analysis of the data (Statistics
Special Study 70-22) using the Student's t test indicated that at
the 95% significance level, only MCS 1043 showed evidence of bio-
degradation., Both Aroclor 1016 and Aroclor 1242 showed some
evidence of biodegradation, but neither was significant at the 95%
level, Aroclor 1254 showed no evidence of biodegradation. In order
to detect biodegradation at the 95% level of significance in 20
observations, about one-half of the test materials must be degraded
in a cycle. The lack of significant biodegradation during the first
sampling period was. probably due in part to the need for an acclima-~
tion pericd by the bacterial sludge. Subseguent spot checks on the
unit, however, indicated that the data obtained were still erratic.
Because of the apparent slow rate of biodegradation of these materials,
the cycle time was increased to 48 hours in the hope that larger
differences would be observed between the before and after feeding
samples.

NEY 022279
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Feeding of the Aroclor 1221 unit was started on 10-27-70 at a feed
level of 1 mg per 24 hours. Aroclor 1221, because of its higher
rate of disappearance was maintained on the 24-hour cycle.
Sampling of the unit was started 1-25-71 and completed 1-29-71.
Analyses were carried out by electron-capture gas chromatography.

The final sampling period for the Aroclor 1254, Aroclor 1242,
Arocler 1016, and MCS 1043 units at a fesd—rate of 1 48-hour
cycle was started 2-8-71 and complete : UV and EC-GC
analyses were carried out; the UV data was used to determine the
overall disappearance rate and the EC-GC to monitor the change in
homolog distribution.

In Figures 1-1 to 4-2, the observed data from which the mean disa-
ppearance rates were calculated are shown for both sampling periods
for Aroclor 1254, Aroclor 1242, Aroclor 1016, and MCS 1043. 1In I

Figure 5, similar data for Aroclor 1221 is shown for a single S”%%L{-
sampling period. In the top chart of each figure the total mg found

in the unit at the beginning and end of each cycle is plotted versus |J%

the elapsed time in days after the start of the test. The after it
feeding sample is denoted by the solid circle; the before feeding cr?ﬂ
sample by the arrowhead; the conneocting line indicates the amount C}ﬂ‘

lost during each cycle. In the lower chart of each figure, the ]m“h.

disappearance rate obtained is plotted versus elapsed time. 1In
Table IV the mean disappearance rate and 95% confidence limits
obtained for the test compound during the various sampling periods
are given. Since the analyses for Aroclor 1221 were carried out by
EC-GC, the disappearance rate does not include any decrease in the

biphenyl component {see Table III for Aroclor 1221 composition). 10,
. [
f
TABLE IV ’, r
SCAS MEAN DISAPPEARANCE RATES FOR 0 \ :
r 9.

POLYCHLORINATED BIPHENYL PRODUCTS* L
Sampling Period/ Mean Disappearance Rate +95§ .Confidence Liy{ts .
Cycle Time Arooloxr--1254—Aroeior 1242 M 4 Aroclor 122
1/24 Hours \-29.01@8)". 11.0+19.5 3.6419.0 4.7+22.0

2/24 Hours N— T T T T T e et T T T 2. 041316
3/48 Hours 15.2437.,7 26.3+15.3  32,9413.8 56.2+15.5

*Identification of feed material in SCAS tests

Aroclor 1254 Lot AK-38

Aroclor 1242 Lot AR-25%

Aroclor 1016 Sample No. 1, OR 158591
MCS 1043 Sample No. 2, OR 158591
Aroclor 1221 Lot AK-2

| o +18.¢ & \Wo= 19,y 077
(Lh %mA %Fy ‘ ° \\*—}b_ },;_;.9(65\ 85'1
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In order to make certain that the observed disappearance rates were

not due primarily to volatility losses, scrubbing experiments on
the most volatile teast material, Aroclor 1221, were carried out in
which the off-gases from the units were passed through a series of
three hexane scrubbers during a complete time cycle. Data were
obtained at both 0.1 and 0.5 SCFH aeration rates. The data estab-
lished that at the 0.5 SCFH air flow volatility losses were n16%,
at an aeration rate of 0.1 SCFH the volatility losses were reduced
to 5%, while the overall disappearance rate was essentially the
same as that obtained at 0.5 SCFH., This means that the components
lost by volatilization are for all practical purposes completely
degradable and the disappearance rate (64.08) obtained represents
actual biodegradation.

Since the volatility of the PCBs decreases w1th increasing level of
chlorination, the volatility losses should likewise decrease. From

the volatility losses observed for Aroclor 1221, one would not

expect such losses to be a significant factor in test disappearance

rates for Mcs 1043, Aroclor 1016, Aroclor 1242, and Aroclor 1254.

From the data in Table IV and Figures_ 1-1, 2-1, 3-1, 4-1, it is
quite apparent that the disappearance rate data obtained for
Aroclor 1254, Aroclor 1242, Aroclor 1016, and MCS 1043 during the
first sampling period was very erratic. The data obtained during
the last sampling period as shown in Table IV and in Figures 1-2,
2-2, 3-2, and 4-2 was a significant improvement. From the

latter data, the following ranking in terms of biodegradability can

be mde- °\§ *V'

1
rzum.wwg?‘ Aroclor 1221>MCS 1043>Aroclor 1016
lr”f;\\-

Aroclor 1242>Aroclor 1254

In Figure 6, the mean disappearance rate is plotted versus the per

Ews
o

cent chlorine in the test compound. The mean per cent disappearance

rate for biphenyl was obtained in a previous study (Statistics
Special Study 71-2)., It is apparent that the disappearance rate
decreases with increasing levels of ohlorination.

As was previously noted, selected samples from the last sampling
period were analyzed by EC-GC to monitor changes in homolog and
isomer distribution. 1In Figure 7, chromatograms for Aroclor 1221
are shown,

- ——————— —~ ———

- —

The top trace is a chromutogram of an Aroclor 1221 etandard
representative of the feed material. The center chromatogram is

that of a sample taken at the end of the exposure period or aeration

cycle. The bottom chromatogram is that of an Aroclor 1242 standard

run under the same GC conditions as the other chromatograms. The
numbers above each peak indicate the dominant homolog represented
by that peak according to GC-mass spectroscopic determination.

NEV 027281
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1t is important to note that the electron-capture detector does not
have the same response for all components. The sensitivity of the
detector generally increases as the degree of chlorination increases.
From the chromatograms in Figure 7, it is apparent that the dominant
monochlorobiphenyl and dichlorobiphenyl components of Aroclor 1221
have almost completely disappeared after a 24-hour cycle, while

there is an apparent buildup of the minor higher chlorinated isomers.
These minor components, because of the increase in detector sensi-
tivity with chlorination level, are amplified in the chromatograms
compared to their true weight per unit basis. Comparison of the
extract chromatogram to that of the Aroclor 1242 standard shows that
these minor components in Aroclor 1221, which are more resistant to
degradation, comprise the major components of Aroclor 1242.

In Figure 8, similar chromatograms are shown for MCS 1043. Comparison
of the extract chromatogram to that of the standard again shows that

the lower chlorinated isomers or homologs disappear more rapidly
while a buildup of higher chlorinated components occurs,

o oY compnenTE oteums. . L"‘"'?

In Figures 9 and 10Q, chromatograms for Aroclor 1016 and Aroclor 1242 .
extracts and standards are shown. With these more highly chlorinated
products, the change in homolog distribution are not as dramatic con=

pared to the lower chlorinated products. The buildup of the more

refractory penta- and hexachlorobiphenyl homologs is apparent.

For Aroclor 1254, chromatograms have not been included since no
significant change in homolog or isomer disptribution was observed
during the testing period.

- —— e

At the conclusion of the final sampling periods for Aroclor 1254,
Aroclor 1242, Aroclor 1016, and MCS 1043, feeding of the test compound
was stopped. The units were then monitored over a period of time to
determine how rapidly the residues remaining from the various test
compounds disappeared. In Table V, the mg of residue found at various
time intervals after the last feeding are shown. As expected, the
lower the level of chlorination the more rapidly the residue disa-

ppears. Fpr Arocleor 1254, it is apparent that no significant decrease
in the residue occurred over the period studied. A

amma ks
Mg ?+F‘RA°'°
TABLE V ’l“ﬂ“”‘*”:&}‘“}ﬁ.‘g AT

Days After
Last Feeding _ Mg of Residue _
of Test Compound Aroclor 1254 Aroclor 1242 MCS 1016 MCS 1043
3 5.38)ys o-%3 2.6216,0.33 2.26 1.24
5 4.50% oS 2.29 i”"""“’ 1.16 1.06
7 4.94 1.47 1.31 0.70
10 7.42 777 1.76 1.17 0.75
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Residue Studics for Polychlorinated Biphenyls {PCBs) in Fish, Birds and Manimals

Introduction

Early in 1969, after confirmation of Jensen's® jdentification of PCB
residues in Swedish birds -and fish, Monsanto began initiating a series
of Aroclor toxicity~-tissue residue studies. The general objective of
these studies was to learn more about the environmental behavior and
potential effects of PCBs,

As indicated by the title of this appendix, it will deal only with
the results of the residue work. Appendix should be consulted for
the results of the toxicity woxrk.

The specific objectives of the tissue residue studies with fish, birds
‘and mammals were to learn more about: '

1. tissue storage levels as a function of exposure time and exposure
lavel,

2. the character of the PCB residues retaiﬁed from the various
Aroclor products, and

3, the rate at which PCB residues disappear once exposure ceases.

To date, analyses of tissues collected from nine’ toxicity-tissue
residue studies have been completed. The tissue samples were
collected, quick frozen, and shipped by the consultant laboratories

to Monsanto Industrial Chemicals Company. Upon receipt, the tissues
were analyzed for PCB residues by Monsanto personnel in accordance with
Analytical Chemistry Methed -71-35,

In the first two tissue collection studies all samples were analyzed.
In the subsequent studies, a statistical approach was employed because
of the large number of samples In this manner, both the elapsed time
and manpower requirements were minimized with little real loss in
either accuracy or precision. The approach involved analysis of a
balanced sub-set (v25-308%) of the tissues collected. The data from the
balanced sub-pet of samples, the appropriate study variables (tissue,
exposure period, exposure level, sex, and Aroclor fed), and the most
probable variable interactions were then used to generate an interpola-
tion equation via multiple regression.analysis. The initial equation
was then smoothed by deleting data more than two standard deviations
from the predicted values and the variable interaction terms not
Bignificant at the 95% confidence level. The final eguations were then
used to calculate the PCB residue levels in the un-analyzed tissues.

The validity of each of the predicting equations was established in the
following manner. The respective residual standard deviations of each
equation was compared to those obtained for the equations developed for
the two studies in which all samples were analyzed. The 95% confidence
limits calculated for these studies from the log of the residual
standard deviations indicated that in all studies the actual values
determined by analyses would be ~0.5-2 times the predicted values.

NEV 027283

740538



s 3

Summary and Conclusions

The most significant conclusion which can be drawn from these residue
studies is that it supports what has and is being observed via
residue analysis of environmental samples. That is to say, that from
a "residue viewpoint™, the bulk of the PCB isomers which have been
released to the environment (PCBs with less than 5 chlorines) are
subject to degradation., Since degradation of these PCB 1somers can
and does occur at significant rates they in turn should not be a long
term threat to the higher members of the food chain.

In Figure 11, the observed PCB residue levels for rats and dogs exposed
to Aroclor 1221, Aroclor 1242, Aroclor 1254 and Aroclor 1260 for 90

days is plotted vs the degree of chlorination of the product fed. It
graphically illustrates that PCB storage levels decrease exponentially

as the degree of chlorination of the product decreases. This exponential
decrease simply reflects the refractory PCB content of each product
produced via direct chlorination.

Considerable differences were noted in concentration factors as judged
by the ratio of the PCB level found in the extractable lipid to the
exposure level. Fish were found to be most efficient PCB concentrators
followed by chickens, rate and then dogs. The calculated concentration
factors observed for Aroclor 1242 are shown in Table VI.

TABLE V1
Max. Observed .
Exposure Exposure PCB Level Concentration 7)
Level (PPM) _Period in ripid Factor® (ppr -
Blue Gills 0.1 in wtr. 21 Days {.0% 400,000
Catfish 0.1 in wtr. 21 Days 3,.2% 320,000
White Leghorn
Chickens 1.0 in feed 12 Weeks 20 PPM 20
Albino Rats 1.0 in feed 2 Years 9 PPM 9
Beagle Dogs 1.0 in feed 2 Years 2 PPM 2

*NOTE: Factors do not take into account exposure periods

Calculation of concentration factors in this fashion for chickens, rats,
and dogs can be misleading. For example, ratio of total PCBs retained
to that orally ingested by chickens, rats and dogs is shown in Table VII,

TABLE VII
Test Material - Aroclor 1242

_____ i — Exposure Level
/- . 1 PPM 10 PPM JO0 PPM

t/’ White Leghorn Chickens 0.11 0.11 0.11 mua**ﬁiy
: Albino Rats 0.02 0.01 0.003 vt,.a-

Beagle Dogs 0.005 0.001 0.0003 12 y
A

\ NEV 027284 Sﬂ)w"'rjw’“}
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Inspection of the ratios illustrates that the higher members of the
food chain are in fact inefficient PCB concentrators.

Decrease of PCB residues was noted with both chickens and dogs

placed on PCB free recovery diets. The dogs remobilized the residues
more rapidly than chickens. In both studies, the residue levels fTell
more rapidly the lower the degree of chlorination of the product fed.

Figure 12 illustrates this point. In it the % total PCBs accumulated
in the lipid is plotted vs the recovery periods for the Two Year
Beagle Dog Study with Aroclor 1242, Aroclor 1254, and Aroclor 1260.

Figures 13-22 are bar graphs constructed from electron capture gas
chromatograms of the product fed and the isolated PCB residues. The
bar graphs were constructed by normalization to a convenient peak

present in each of the chromatograms being compared. The numbers
above each bar indicate the dominant homolog or homologs as determined
by mass spectrometry. In no case were the residue Tfingerprints

observed to be a function of the exposure level.

Figures 13-15 compare the distributions observed for residues isolated
from fish, chickens, rats and dogs exposed to Aroclor 1242, Aroclor
1254, and Aroclor 1260. Inspection of these figures demonstrates

that fish absorbed Aroclor 1242 without altering the isomer distribu-
tion. Dogs were found to be most effective at selectively degrading
the Aroclor products followed by rats and the chickens. The Ffigures
also indicate that, with minor exceptions, the lower chlorinated
isomers present In each product are more easily degraded.

Figures 16-18 illustrate the make up of the residues isolated from
dogs after 2 years of continuous exposure followed by 30 and 60 day
recovery periods on PCB free diets. Inspection of these figures
reveals that the bulk of the isomers observed in the dogs sacrificed
after two years of continuous exposure rapidly degraded once exposure
ceases.

Figures 19-21 illustrate the alterations observed when chickens exposed
to these three Aroclor products for 12 weeks were placed on recovery
diets for 30 days. Although the degradation was less extensive than
observed with dogs, the same general trends were noted.

4in Figure 22, the 1isomer distribution of Aroclor 1242 and the residues
isolated from rats fed Aroclor 1242 and Aroclor 1016 for 90 days are
shown. Although the difference in the total % chlorine in these
products is negligible the isomer distribution of the residues are
significantly different. This difference can be explained by the fact
that the higher chlorinated biphenyl content of Aroclor 1016 relative
to Aroclor 1242 has been reduced by a factor of twenty.

The actual residue levels as determined by analysis and interpolation
are shown in Tables VIII - XXXII.

NtV 027265
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7. Continued

IBT J7300 Toxicity, Reproduction and Residue Study of Aroclor 1242,
Aroclor 1254, Aroclor 1260 in White Leghorn Chickens

IBT 8746 Toxicity, Reproduction and Residue Study of Aroclor 1242,

Lot #AK-255 in White Leghorn Chickens

The following study was carried out at Bionomics, Inc. of Wareham,
- Massachusetts,

Acute Toxicity of Aroclor 1016, Aroclor 1242, and DDT to Bluegill

and Channel Catfish During 21 Days Continuous Exposure to the
Chemicals in Water.,
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;  October 13, 1971
£ .

Dr, Tom Dakin
Westinghouse Rleotrlo
Beulah Road
rittsburgh, Pa,

Dear Tom:

Thanks kindly for telephoning today to relate queations arising
from various plmeces within Westinghouse rcgarding the environ-
mental acceptabllity of Aroclor 1035 and Monsanto's corporate
posture regerding this material,

¥e espeoclally weloome your call as indeced we have been seeking .
to bring responsible executives of Westinghouse up to date
about this,

Our biologiocal studies continue as intensively as poubsible
within Monsanto and also in collaboratlion with outside agencies.
The findings continue to be increasiinigly encouraging, Our
people vielcome opportunity to present 2ll c¢etaills of this blo-

Jopical work and to discuss the practical implicutions which

help to support our corporate policy to continue the supply of
this material to meet the requirements of the electrical in-
dustry. Ve will also want to review the collaborative prozram
now oentered at ANSI to esfablish and distribute gulde lines
for handling scrap ICis,

We have removed the higher chlorinated and the more refractory
PCBs from our dielectric fluids and have discontinued marketing
PCRs for non-electricel and open system purposes., While ve
continue to market for electrical use 1in néaled systems, Mon-
santo can no longer c¢arry this program alone, We need pupport
and testimonials from the electrical mznufacturers and users,

Accordingly, we welcome your pruposed visit by responsible .
exeoutives, early 17 Noveinber, Please nominate sultuble aates
and let us Jmow who will Join you in our discussions,

P. G. Benignus
Market Manager

08 Diaslectric Fluids

PLAINTIFF’'S
EXHIBIT
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