REPORT TO

MONSANTO COMPANY
TWO-YEAA CHRONIC ORAL TOXICITY WITH
AROCLCR 1260
IN ALBINO RATS
NOVEMBER 12, 1971

IBT NO. B7298

L Introduction

At the request of Monsanto Company, a two-year chronic oral
toxicity study was conducted using albino rats to determine the potential

toxicity of Aroclor 1260, Lot No. AK-3. The following report presents

the results of this investigation.
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Food consumption and body weight gains were not altered at ar.y
level of Aroclor 1260 fed. The number of animals dying and the time »
which the deaths occurred did not vary among the test and control grou

Hematological and clinical blood chemistry studies conducted after
3, 6, 9, 12, 13, or 24 months did not reveal any affects related to Aro«
1260. Urine analyses failed to reveal any differences between test and
control animals.

At sacrifice after 3, 6, or 12 months on test organ weights, organ
body weight and organ to brain weight ratios disclosed several randoml]
occurring intergroup differences. The lack of any consistent dose relat
response and the absence of any deleterious histopathologic change conf:
that these differences were not related to the ingestion of Aroclor 1260.

At the final sacrifice after 24 months on test, the liver weights and
liver to body weight or brain weight ratios were significantly elevated in
the raft from the T-UIl group. Histologic examination of the livers
from the T-Ul group revealed several animalj with vacuolar change. T!
lesion is morphologically indicative of fatty degeneration. Specific fat
etains confined the presence of fat in these vacuoles. Focal hypertroph
and focal hyperplasia were also found in the livers from animals fed Aro

1260.
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Hyperplasia of the urinary bladder was found m an animal frem ‘ef
contral group but nat in any of the te3t animals,
The incidences and types of all tumors were about the same in all

groups, including the control group, and are considered normal for racs

of this age.
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IIl. Procedure . ot T 5

A. Exzerimental Ani'r—..als

.~

The animals employed in the test wese Charles River siTainT
albino rats. Féur hundred rats (290 males and 200 {ermales)
were seiected for the experiment, ear-punehed with the anima-l number
assigned and housed individually in standard . wire-bottomed steel rat
cages. Each cage bore a color-coded card identifying the rat with re-
spect to prlojec: number, dose lavel assignment, individual animal
number ;nd 18X,

B. Organization of Groucs

A structural outline of the experiment is given in Table L

TABLE [ .
TEST MATERIAL: Arocclor 1260
Two=Year Chronic Cral Toxicity Study - Albino Rats

Qutline of Experiment

Number of Animals Dietary Level
Croun ' Male Female foors) .
Contrel ‘ 50 S0 None Administered
Tl S0 50 ‘ !
T-UI $0 SQ 10
T-11 50 L]1) 100

¢ Charles River Brecding Laboratories, North Wilmington, Mass,

(
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G C. Diets. Feeding and Food Cansumstion

oS

All diets were prepared in the central diet rocm of this

-

laboratory. The basic rltfon {rom which all diets were ccnst.‘uc:e-d'
was a standazd, pulverized stock rat ra:tion'. The diet for any given
test group was prepared by blending the calculated amount of Araclor
1260 with a prea-weighed portion of the stock ration in a Hobart mixes.

. Fresh diets were prepared each week and every x:a.: was offered
aa amount of food sufficient I;’r._a;gli_’giiz_m faeding. .

Food consumption was recorded for five rats of each sex in ever

group weekly for the first three months and monthly for the next nine

ro. —— - .

months. Thereafter, periocdic spot checks were made,

e ‘ D. Bodv Weights and Weight Cains

Initially, the body weight of each rat in every group was deter.
- ‘ mined and recorded. Thereafter, individual weighings were made weekly

for the first 13 weeks a.ndmrr-mr-z:hl'y thereafter until the conclusion of the

investigation.
. E. Mortalitv and Reactions :
- Checks for mortality and abnormal behavioral reactions were

.made daily throughout tha investigation.

Te” F. Hematologie Studies and Urine Analvses

Blood studies, including determinations of hemaglobin concentra-

tions, hemotocrit value, erythrocyte count and both total and differential

® Purina Rat Chow, Ralston Purina Co., St. Louis, Ma,

-
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O 5 hu:kocyta counts, waere conducted u;;on five males and five Iem;les {rem :
| . :
both the control and 100 ppm groups.
Urine uﬁa.lysu for the presence of glucose, albumin, micsg--

scopic elements, and determinations of pH and specific gravity were con-

ducted upon urine samples at the same time intervals and from the sarne
i

animals as those employed for the bloed studies.

5, These studies were conducted after 3, 6, 9, 12, 18, and 24 month:

kY

of {esding.

G. Clinical Bloed Chemistry Studies

Determinations of blocd urea nitrogen ¢oncentratica (BUN),
serum alkaline phosphatase activity (SAP), f.i.q:ed blood glucose concen-
o -tration and serum glutamic.pyruvic transaminase a::;v-ity (SGP_If)_wero
conducted after 3, 6, 9, 12, 18, and 24 months of [eeding upon the same
Tats as were the routine blood studies.

H. Pathologic Studies

Whea an aznimal succumbed during the test pericd, a gross autopsy

wis performed. In those cases when postmortern autolysis was not ad-
vanced, representative tissues were taken and preserved in ten percent

formalin solution for possible future histopathelogic study.

- Aftar 3, 6, and 12 months of testing, five animals of each sex

frorn each group were sacriliced and subjected to complete gross pathologie

examinations.
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. Absclute argan weights were recorded and organ to body weight
} AR itw,

and organ to brain weight ratics computed, The following organs were

inlcluded: liver, kidneys, spleea, gonads, Eeart and brain. These da:a
were then subjected to statistical analysis. An Analysis of Yarianke was
conducted first and significant effects disclosed by that treatment were
further studied by "t''-tests.

Complere micrescopic examinations were conducted upon the
tissues and orgaans {rom all control and 100 ppm group rats sacrificed
after 3, 6, or 12 months of testing. The following tissues .and organs we:
included in the examinations: heart, trachea, lungs, liver, pancreas,
escphagus, stomach, small intestine (duodenum, jejunum and ileum]),

caecumn, cclon, spleea, lymph nodes, kidneys, urinary bladder, gonads,

prostate gland, semirnal vesicles, uterus, pituitary gland, adrenal glands,

-
-

salivary glands, thyroid gland, parathyroid glands, skeletal muscle,
sternum, bone, peripheral nerve,. spinal cord and brain (cerebrum,
cereBellum and pons).
The aforementioned tissues were prepared and stained with
Hematoxylin-Eosin stain, ) ' ) : 1 S
Aftar two years of feeding, all surviving animals were ucrifi.:ed
and subjected to complets gross pa:ho‘l'o-gic exarmination.

The absolute weights of the liver, kidneys, spleen, gonads,

heart and brain were recorded immediately after sacrifice.

AOM 003T.
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Microscopic examinations were conducted upon tssues and
organs [rom selected animals dying during the experiment and upon all
animals {rom the final sacrifice.

Tissues and organs cxamined were tha same as those previous

mentioned.

L.  Tumor Incidence arnd Classification

A tabulation of the incidence of tumor formation in ezcix gooup
was made at the conclusion of the investigation. In addition, tumor dat:
for individual anirmals including location, weight, size and pa.thologicl

classification were recorded,

ACHM c03727

26 | 000089
" FONNRIY,



r‘ll.- Results

) !
A. Beodv Weights and Weight Gaing i
The male and {femals body weight data are assembled in Table 15 ‘"

The data in this table also include the 3, 12 and 24 month total Weiéht

L]
b

galns.

There were no significant effects due to ingestion of the compound
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* TABLE It
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rats
Body Weight and Total Weight Gain Data ,
Summary of Mcan Valuecs
Body Weight 90-Day
dietary Level of (grams) Total Weight
Aroclor 1260 Week: Gain
{ppm) Sex 0 1 2 3 4 5 6 7 a 9 10 11 12 13 fpramasa/rat)
.ontrol M 133 203 245 313 362 373 39]1 409 424 440 440 449 467 474 31}
‘ F 136 178 190 219 244 254 259 265 270 276 281 278 290 288 152
(N} 1 M 133 192 250 322 361 374 394 416 428 448 450 474 479 490 357
o F 136 167 189 218 2401 252 256 261 268 273 277 281 290 248 152
10 M 133 204 245 317 368 3B2 400 417 436 448 461 467 475 48} 348
F 136 174 190 217 242 254 200 263 268 274 281 279 285 288 152
oy’
=2 100 M 133 208 247 319 363 375 394 425 437 451 460 479 486 500 367
% F 136 173 148 222 240 253 258 262 265 267 270 215 215 280 144
W
c L]
< o
[ x
c 1 e . - .
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Dietary Level of
Aroclor 1260

(ppm)

Zontrol

10

100

v

°%

Sex

n n nm<

<

498
297

516
298

496
291

522
289

Two-Year Chronic Oral Toxicity Study - Albino Rale

513
310

547
307

526
306

555
302

TEST MATERIAL: Aroclor 1260

0

TABLE Il continued

Body Weight and Total Weight Gain Data

565
322

578
314

551
314

580
307

Summary of Mean Values

593
333

600
321

581
311

607
314

Body Weight
(grams)
Month;

8

622
345

628
333

60 6
340

611
326

642
359

643
340

633
358

650
333

10

667
374

66 8
353

660
370

681 -
342

11

688
383

688
367

685
381

707
347

12

701
390

699
* 379

709
388

717
361

12-Month
Total Weight

Gal
(grams

568
254

566
24 3

576
252

584
227



y ' | TABLE Il contlnucd
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxlclty'Sludy - Albino Rats
Body Weight and Total Weight Gain Data

Summary of Mean Values

f

i
«

SESUVY

. Body Wciglhl_ Z24-Month
dictary Level of . (grama) Total Weigl
Aroclor 1260 Moanth: Gain
(ppm) Sex 13 I4 15 . 16 17 ] 19 20 21 22 23 24 (grams/ra
-Zontrol M 728 746 759 768 769 - 167 T60 7158 739 - 726 687 642 509
F 426 444 466 481 S00 515 533 547 551 S50 S64 551 415
1 M 7201 740 760 768 716 774 762 1S3 133 718 715 - 654 521
F 390 427 466 433 445 476 - 481 493  SI14 530 484  &25 385
10 M 728 745 176 761 768 780 774 W61 735 715 683 645 5)2
F 416 434 4B2 449 473 508 519 530 536 542 536 584 448
100 M 746 760 772 115 174 769 - 760 750 133 714 711 64} 508
F 380 386 417 414 435 453 471 481 500 507 485 537 401
o
— .
[ >
(@]
o x
-3
(¥
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e B, Foed Consumzeion

T The data obtained {rom the food consumption measurements
conducted during the first 12 months of fe..ed.:‘.ng are summarized in Table I
These data revealed no significant difference between tase

and control rats. The pericdic checks conducted during the remainder
of the investigation also revealed no cutstanding differences between tast

and control animals.

TR 3
.'.
(B 1}
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TABLE Il

- -

TEST MATERIAL: Aroclor 1260

.o

Two-Year Chronic Oral Toxicity Study - Albino Rats
Food Consumption Data

Summary of Mean Values

o Food Conaumption

2 V7 i L

ietary Level of (grama/rat/scven days) Average Food
Aroclor 1260 ) Week: Consumplion y
(ppm) _Sex |} 2 3 4 5 6 7 8 9 10 1112 13 (grams/rat/seven dayaf
Control M 94 160 175 163 137 137 225 197 204 188 191 194 196 174
F 73 140 144 107 104 133 208 154 165 151 ‘146 3150 151 140
o ) M 118 154 151 169 201 116 200 198 201 193 189 187 194 175
_D- F 95 11]1a 97 139 160 107 Y62 139 165 149 150 143 147 136
?3 10 M 106 146 144 142 190 136 196 214 214 192 19} 199 290 175
>y, F 94 124 128 124 179 90 190 167 155 151 150 149 152 143
' % 100 M 121 150 156 117 187 124 121 190 196 186 184 199 189 163
F -89 93 123 151 150 10} 193 . 136 140 144 144 147 146 135

sez 0
WaY

£00
k1
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TABLE 1II continued

“TEST MATERIAL: Aroclor 1260

" Two-Year Chronilc Oral Toxicity Study - Alblno Rats

Food Conaumption Data

Summary of Mcan Values

Food Consumptiaon
(grams/rat/seven days)

' Avorage Food

Aroclor 1260 Month; - Consumption
{(ppm} Sex 4 5 6 7 8 9 10 11 12 (grama/rat/seven days)
Control M 196 189 168 147 163 184 179 170 187 176

F 148 154 136 121 138 152 160 M1 127 142

1 M - 196 200 189 - 192 179 18) 182 172 184 186
F 148 163 141 163 160 153 157 1437 132 151

10 M 186 191 . 188 193 197 197 168 164 196 186
F 142 138 145 144 144 151 136 139 141 142

100 M 179 170 180 188 186 © 166 181 188 180 180
F 156 127 147 144 134 132 162 149 139 - 143

st
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C. Mortality and Reactions

A {requency distribution of natural deaths occurring during the

{nvestigation appears {n Table IV,

No untoward bekavioral reactons were noted among any of the

animals .employed in the investigation.

“ﬂm‘ﬂqg apn  ©C37
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'i'ABLE v
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxiclty Study - Albino Rats
Mortality Data

Frequency Distribution of Deaths

Frequency Distribution of Deaths

Dietary Level : Months; . Total Dead
(ppm) Sex 1-3 4-6 7-9 10-12 13-15 16-18 19-21 22-24 Number Tested
Conlrol M 0 0 0 2 | 7 6 9 25735
F 0 0 0 1 3 5 7 3 19/35
| M 0 ] | ) 4 7 'S 8 26735
F. (] o 2 3 3 6 5 19735
10 M L | 0 2 4 7 8 6 29/35 °
F 0 o 0 3 2 4 5 3 17/35
_ 100 M | 0 (] 2 2 '8 6 9 29/135
F o 2 2 0 3 5 7 4 23/35

o
-

BLT
muv

LEDD

. .
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¢ Does not include the fiva animals of ecach aex from every group sacrificed for interim pathologic studica.
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D. Hematologie and Clinical Blood Chemistrv Studies.

Mean male and female hemnatologic and clinical blood chemistey

data are summarized {n Tables V through IX.
Values for all parameters investigated were within the normal

range for the albino rat. No significant differences between test and contre

values were observed.
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TABLE V
TEST MATER!AL: Aroclor 1260
Two-Year Chronlic Oral Toxicity Study - Albino Rats
llematologic Data

Summary of Mean Values

Dictary

Tatal Leukocyte Count Erythrocyte Count

(thousands/mm3) (millione/mm3)
Level Month: . ) Month:
(ppm) Sex 3 6 9 12 18 24 3 6 9 12 18 24
M 14.0 15.4 10, ) 1.1 9.9 11.2 a.l B.2 8.7 8.8 1.6 6.5
Control
F 9.1 9.4 6.7 1.6 8.8 7.6 1.5 1.7 1.3 7.8 7.7 6.8
M 10.8 13.1 1.9 12.8 8.6 8.4 7.5 8.1 8.0 7.6 8.0 7.6
100
F 13,2 8.2 7.9 6.5 7.8 7.4 7.3 7.5 7.3 1.5 7.4 6.4
-
i
P
=
3
»
2
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TABLE VI
TEST MATERIAL; Aroclor 1260
Two-Yesr Chronic Oral Toxicity Study - Albino Rate
Hematologic Data

Summary of Mean Values

Hemoglobin Concentration Hematocrit Value

182 00

Dictary {g/ 100 ml) (%)

Level Month: Monih;

{ppm) Sex 3 6 9 12 18 24 3 6 9 12 18 24
M 17.1 17.7 15.7 17.6 6.1 13,6 51 49 48 50 4) 35

Control .

. F 16.9 17.4 14. ¢ 16.7 6.4 14.6 50 47 43 46 42 38
M 16. 1 17.2 14.0 15.3 15.9 14.5 49 47 43 4.3 41 38
100 .

F 16.3 17.0 13.17 15.6 15.3 12,9 48 47 41 44 39 a2

wav
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TABLE V1t
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral ‘I‘oxiélly Study - Albino Rats
1fematologic Data ‘

Summary of Mean Values

Difforential Leukocyte Count (Number of Calls per Hundred)

sz (0

Dictary Lymphocytes Neutrophils
Level Month; Month;
Appm) Sex 3 6 9 12 18 24 3 6 9 12 18 24
M 82.0 86.6 80,4 78.8 79.0 65.4 16.0 1.4 18.6 20.6 20.0 32.2
Conitrol
F 83.0 86.6 86.8 89.0 70.2 61.4 15.4 ll.6'_ 1t.8 10.0 29,2 36.0
M 85.8 85.4 83.4 72,4 73.8 66.6 12,6  13.8 15.8 22.6 24.6 31,6
100 '
F 92.0 89.6 78.8 82.2 80.6 65.6 7.6 10,0 19.4 17.0 17.4 34.2
)
=‘
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TABLE VI continued
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rais
llematologic Data -

Summary of Mean Values

Differential Leuko&yle Counl (Number of Cells per Hundred)

-

o

Dietlary Meonocyteos Eosinaphils
Level Monith; Montl:
{ppm) Sex 3 6 9 12 18 Z4 3 b6 9 12 18
M 0.6 0.0 0.0 0.4 0.2 .2 1.4 2.0 1.0 0.2 0.8
Control
F 0.6 0.0 0.0 0.0 0.2 1.0 1.0 1.8 1.4 0.2 0.6
M 0.0 0.0 0.0 0.0 0.4 0.8 1.4 0.8 0.8 1.0 1.2
100
F 0.0 0.0 0.0 0.0 0.4 0.2 0.4 0.4 .0.8 0.8 t.6
-
=2
=
» % '
o
)

rLEDD



TABLE VII continued
TEST MATERIAL; Aroclor 1260
Two-Year Chronic Oral 'l‘tlaxiclty Study - Albino Rats
Hematologic Data

Summary of Mean Values

Difforential Leukocyte Count (Number of Cells por Hundred)

)0

v8e

Dielary Basophils

Level Monith;

(ppm) " Sex 3 [ 9 12 18 24
M 0.0 0.0 0.0 0.0 0.0 0.0

Conirol
F 0.0 6.0 0.0 0.0 0.0 0.0
M 0.2 0.0 0.0 0.0 0.0 a.0

100
F 0.0 0.0_ 0.0 0.0 0.0 0.0
oo o
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TABLE VIII
TEST MATERIAL; Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rats .
Clinical Blood Chemistry Data
Summary of Mecan Valuca
Serum Glutamic-Pyruvic Blood Urea Nitrogen
Transaminase Aclivily Concentration
Dietary {Dade Unils) {mgs %)
Level Month: Month;
{ppm) Sex 3 6 9 12 1 24 3 6 9 12 18 24
M 3a 48 415 45 42 36 17 15 12 10 14 15
Control
F 11 39 .8 42 32 30 14 16 .- 15 9 13 11
"M 33 39 42 43 kY| 36 14 15 17 16 16 15
- 100 .
F 29 37 50 40 32 13 15 15 14 13 12 14
= o
-2
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TABLE IX
TEST MATERIAL; Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rats
Clinical Blood Chemistry Data ’
Summary of Mean Values
Fasted Blood Glucose Serum Alkaline Phosphatase
Concentration g Activity
Dietary (mgs%) (King-Armstrong Units)
Level Monith: Month:
Appm™) Sex 3 6 9 12 18 24 3 6 9 12 18 24
M 128 123 89 86 118 99 28.6 24.7 2.5 20.3 16.2 22.3
Contro} .
F 130 118 115 92 134 109 1.9 17.8 10.6 11.9 16,8 20.2
' M 118 118 116 135 146 98 3.8 21.8 21.9 239 11.9 16.1
100
F 117 116 115 138 146 94 12.0 12.) 7.6 1.7 7.8 12.4
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E. Urine Analvses

Maean male and fernale urine analyses data are summarized in’

Tables X through XIL
Detarminaticns for glucose concentration were negative for all

rats at every interval of exarnination.

No differences were noted between the urine {rom control and

test animals at the intervals of examination.

Fannang
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§rad : TABLE X
“TEST MATERIAL: Aroclor 1260 -
‘Two-Year Chronic Oral Toxicity Study - Albino Rats
Urine Analyses Data

Summary of Mean Values

Dietary Glucose . Albumin
Level Month; Month; A
{ppm} Sex ) [ 9 12 18 24 3 [ 9 12 18 24
M n n n n n n n n t t +2 +3
Contraol
F n n n n n n n n n n t +2
M n n n n n n n t t t +1 +)
100
F n n n n n n n n n n +1 +4
Key:

n = negative
t = trace; less than 30 mg/100 ml urine

!
+2
+3
+4

30 to 100 mg/100 ml ucine

100 to 300 mg/ 100 ml urine

300 to 500 mpg/ 100 ml urine
more than 500 mg/100 ml urine

o Oy,
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TABLE X1 R
’ TEST MATERIAL: Aroclor 1260 k
o
Two-Year Chronic Oral Toxicity Study - Albino Rats a
Urine Analyses Data :,
: wn
Summary of Mean Values -
™~
Dietary Microscoplic Elomentas pH 3
Level Month; Month;
(ppm) Sex 3 6 9 )2 18 24 3 6 9 12 18 24 .
M N N N N N +1 7 7 6 7 7 6
Control
F N N N t t 8 8 T 8 6 6
M N N N t 1 7 6 7 6 6
100
' F N N N N t t 7 8 6 7 6 3
Key:

N= Normal

t 3 trace; less than 5 per low power ficld

41 = 510 10 per low power ficld
+2 = 10 1o 15 per low power field
+3 = more than IS per low power

field

82



TABLE X1t
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rats
| Urine Analyses Dala

Summary of Mean Values

. - IR S

A VT Y P

Dictary Specific Gravity
Level Month:
{ppm) Sex 3 6 i 9 12 18 24
M 1.029 . 1.022 1.033 1.027 1,042 1.051
Control
F 1.020 1.019 1.025 1.024 - 1.032 t.039
M 1.021 1.025 1.031 1.030 1.043 1.039
‘100 ] )
: F . 1.016 1.02)3 1.035 ° 1.029 1.028 1. 045
-
=
o % .
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F. Pathologic Studies

1. Three-Month Sacrifice

aA. GCress Pathologic Findings

No cutatanding differences were noted betwees test
and control rats upon gross patholegical examination.

b, Organ Weight and Orean to Bodv and
Organ to Braiz Weignt Racio Data

The results of the statistical analyses conducted on
absolute organ weights, organ to body weight and organ to brain weight
ratios are summarized in Tables XII through XVIII,

Significant differences between a test group and the
control group are designated by asterisks following the test values,

Organ weighty, organ to bedy weight and organ to brain
weight ratios disclosed several randomly occurring intergroup difference
The lack of any consistent dose related response and the absence of any
deleterious histopathelogic change confirm that these differences were

not related to the ingestion of Arcclor 1260,

Fonnay3
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Two-Year Chronic Oral Toxiclly Study - Albino Rats

TEST MATERIAL: Aroclor 1260

TABLE XII

Organ Weight and Ratio Data

Three-Month Sacrifice

Summary of Mean Values

Organ: Liver

Dictary Lovel

%
™

of Organ Walght . Organ/Body Welght Ratio Organ/Brain Welght Ratlo
Aroclor 1260 {g) (g/100 g) (g/g)
{ppm) Males Femalcs Males Females "Males Females
Control 21.4 13.0 4. 13 ‘.lﬁ 10.) 6.82
1 20.4 13.2 3,90 “4.59 9.98 6.86
10 24.0¢0 12.2 4.48 3.61 1.8 6.38
100 29,54 14.5 5,73 4.58 14. 4oe 7.172

e

5g1€00  WIY

se Statistically significant diffcrence at the 99 percent confidence level.

e TP

Dws Fencroione,

1c3!

-
”

[



VAV

t6e

GL6ULUA

EOO HOV

@
TABLE XIV
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rats
Organ Weight and Ratio Data
Three-Month Sacrilice

Summary of Mean Values

Organ: Kidneys

Dictary Level

of Organ Welght Organ/Body Weight Ratlo Organ/Brain Welght Ratlo
Arvoclor 1260 (s) (g/100 g) (g/g)
{ppm) Males Femalos Males Females Males Females
Control 4.0} 2.49 0.782 0.802 1.95 1.31
| 4,37 2.62 0.838 0.911 2.14 1.36
10 4.00 2.61 0.747 0,782 1.96 1.17
100 4.00 2.52 0.779 0.793 1.96 1.35

W-I Cackedes 4
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TABLE XV

TEST MATERIAL: Aroclor 1260

Two-Year Chronic Oral Toxicity Study - Albino Rats

Organ Weight and Ratlo Data

Three-Month Sacrifice

Summary of Mean Values

Organ; Spleen

Dicetary Lovel

ol Organ Vhlg.ht Organ/Body Welght Ratlo Organ/Brain Weight Ratio
Araclor 1260 (g) (g/100 g) (g/g)
(ppm) Males Females Malcs Females ._Males Femalea
Control 0.766 . 0.578 0.150 0.184 0.371 0.302
| 0.846 0.516 0. 161 0.180 0.412 0.269
10 0.838 0.632 0.156 0.189 0.41) D.33)
100 0.718 0.556 0.140 0.177 0.352 0.297
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a1 . TABLE XVI
“".r“l!“”‘
TEST MATERIAL; Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rats
Organ Weight and Ratio Data
Three-Month Sacrilice

Summary of Mean Values

Organ;: Gonads

Dictary Level

ol Organ Woll.l;t Organ/Body Weight Ratio Organ/Brain Welght Ratlo
Aroclor 1260 (g) (g/100 g) (g/g)
(ppm) Males _Females Males Females Males Femalea
Control 3.60 0.114 0.698 0.0370 1.74 0.0599
| 3.67 0.128 0,704 0.0450 i.80 0.0666
10 3.83 0.121 0.715 ‘0.01368 1.89 0.0636
100 3.N 0.1138 0.725 0.0429 1.81 0.0728
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| TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rats
Organ Welght and Ratio Data
Threeo-Month Sacrifice
Summary of Mcan Valucs
~ Organ: Heart
Dictary Lével .
of Organ Weight Organ/Body Weight Ratlo  Organ/Braln Welght Ratlo
Aroclor 1260 (g) (g/100 g) (e/g)
{ppm) Malen Females Males Females Males Females
Control 1.59 1.05 0,307 0.339 0,767 0.551
1 1.57 1.01 0.300 0.353 0.765 0.526
10 1.58 1,04 0.296 0.311 0.781 0.546
100 1.52 0. 946 0.298 0.297 0.743 0.505
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TABLE XVIIl
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxiclt‘y Study - Albino Rats
Organ Weight and Ratio Data
Three-Month Sacriflice

Summary of Mecan Values

Organ: Brain

Digtary Lovel

Final Body Weighta

. of Organ Weight 'OrganIBody Waight Ratlo of Sacrificed Rals
Aroclor 1260 (g) (g/100 g) -
{ppm) Males Females Males Females Males _ Femalea

‘:':1 Control 2.07 1.91 0.402 0.616 518 3t4
2 1 2.05 1.92 0.392 0.672 523 287
g

3 10 2.04 1.91 0.380 0.572 - 536 337
' 100 2.05 _  1.89 0.400 0.593 517 121
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¢. Histomathologic Findings

Histopathologic examination of tissues and organs
taken {rom all animals from both the contzrol and 100 ppm groups was
conducted,

Tables XIX and XX list all histopathologic changes
noted.

Al of the lesicns noted in the micréscoPic examina-

tion of tissues were those of spontaneous disease and are not unusual

for the albino rat. The most frequent findings were lesions in the

trachea and lungs, indicating chronic murine pneumonia. These oc-

ecurred in the control as well as the rats fad Aroclor 1260.
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° ' TABLE XIX
TEST MATZRIAL: Arcclor 1260
Two-Year Chronic Oral Toxicity Study - Albine Rats
Histopathologiec Changes - -
Three-Month Sacrifice

Group: Control

Number of Averag
Animals Organ Examined Fiadings Incidencea Crade
$ Males Trachea Tracheitis t 1.0
Lung Chronic respiratory
disease 1 1.0
Urinary bladder Hyperplasia 3 1.0
5 Femnales Lung Chrosnie respiratory -

diseasae i 1 1.0

All other tissues and organs were normal histologically.

Crading Svstem

0.5 = minimal

1.0 = slight

2.0 = mild

3.0 = moderate

4.0 = geveras

5.0 = extreme .
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TABLZ XX
TEST MATZRIAL: Arcclor 1260

Two«Year Chrenic -Oral_TcxiEit<f Study - Albino Rats
Histopathologie Changes
Three-Month Sacrifice

Group: 100 ppm

Number of o T sere o Average
Animals QOrean Examined Findings Incidence GCrade
5 Males Trackea Tracheitis 4 1.0
Lung Chronic respiratory
disease 2 1.0
5 Females Trackea Tracheitis o 3 1.0
Lung Chroaic respiratory
disease 2 1.0
Kidzey Focal lymphoid . )
infiltration 1 1.0

All other tissues and organs were normal histologically.

Grading Svstam

0.5 = minimal
1.0 = slight
2.0 = mild
3.0 = moderate
4.0 = severe
5.0 s extremia

Fonna22
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2. Six-Month Sacrifice

~

2. QCross Pathaelagic Findings

No outstanding differencu.were noted between test

and contrel animals,

‘ b, Organ Weight and Qrean to Bodv and
Organ to Brain Weight Ratio Data

The results of the statistical analyses cohduc:e'd on
absolute organ weights, orgaa to body waight and organ te br;ia: ;é;gh:
ratios are summarized in Tables XXI through XXV

Organ weights, organ to body weight and organ to brain

weight ratios disclosed several randomly occurring intergroup differences.

'1"1:0 lack of any consistent dose related response and the absenia of any
deleterious histopathologic change confirm that these differences were

not rel_.a'ted‘ to the ingestion of Aroclor 1260,

Fanna23
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TABLE XXI

TEST MATERIAL: Aroclor 1260

Two-Year Chronic Oral Téxiclly Study - Albino Rats

Organ Welght and Ratio Data

Six-Month Sacrifice

Summary of Mean Valuos

Organ: Liver

Dietary Level

Organ/DBody Weight Ratio

of Organ Weight Organ/Brain Welght Ratlo
Arvoclor 1260 {(g) (g/100 g) , (g/g)
{ppm) Males Females Males chplen Malce Females
Control 22.9 13,1 3.74 3.77 11.7 6.71
1 14.8%¢  15.1 2.92%% 3.74 7.05%% 1.86
10 19.0% 10.5 ee 3.31e 3.08¢ 9.45» 6.07
100 24.4 11,6 4.69¢ 4.0 12.3 6.17

> Siatisticalily signiflicant difference al the 95 percent confidence level.
¢< Siatistically significant difforence at the 99 percont codfidence level.
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TABLE XXII
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Taxicity Study - Albino Rate
Organ Weight and Ratio Data
Six-Manth Sacrilice

Summary of Mcan Values

Organ: Kidneys

t "
\_,//

Dictary Level

® Statistically signiflcant difference at the 95 percent confidencae level.

A3V

LEDQ

of ‘ Organ Walght Organ/Body Weight Ratlo Organ/Braln Welght Ratio
-Aroclor 1260 (g) {g/100 g) (g/g)
{(ppm) Males Femalea Males Females Males Females
Control 4.04 2.719 0.664 0.806 2,06 1.43
1 .64 2.73 0.716 0.674e 1.7 1.42
= ® '
= - 10 3.85 2.35 0.670 0.684+ 1.92 1.16 .
o % 100 3.92 2.135 0.75) 0.814 1.97 1.2%
w - .
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TEST MATERIAL: Aroclor 1260
'!'Il;:-Yoar Chronlc Oral Toxicity Study - Albino Rats.
Organ Weight and Ratio Data
Six-Manth Sacrifice

Summary of Mean Values

Organ: Spleen

Dictary Level

P am— a4
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of + Organ Walght Organ/DBody Weight Ratlo Organ/Brain Welght Ratlo
Arvoclor 1260 () {g/100 g) (g/g)
(ppm) i Males Femalaas Males Females Matee Females
Control 0.752 0.684 0.122 0.196 0.384 0.350
1 0.754 0.908 0.148% 0,220 0.135%9 0.472
T 0.836 0.5664 0.146* 0,167 0.416 0.327
100 0.636 0.441¢ 0.122 0.151 0.320 0.236*

¢ Statistically significant dilference at the 95 percent confidence level.
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TABLE XXIV
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rats
Organ Weight and Ratio Data
Six-Month Sacrilice
Summary of Mean Values

Organ: Gonads

Dietary Level

of Organ Welight Organ/Body Welght Ratlo Organ/Braln Welght Ratio
Aroclor 1260 (g) (g/100 g) {(g/g)
{(ppm) Males Females Males Females Males Females
Control 3.55 0.0960 0.593 0,0279 1. 81 0.0492
g 1 1.23 0.1204 . 0.636 0.0297 . 1.54 0.0625*
10 3.56 0.0968 0.620 0.0287 . 1.77 . 8.0560
3 100 3.53 0.0710¢ 0.686 0.0250 1.7? 0.0378¢

¢ Statistically significant difference at the 95 percent confidenca level.
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. TABLE XXV
TEST MATERIAL:; Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rats
Organ Weight and Ratio Data

Six-Manth Sacrifica

Summary of Mean Valuecs

Organ; lleart

Dictary chél

of Organ Weight Organ/Body Welght Ratlo Organ/Braln Welght Ratio
-Avoclar 1260 (g) (g/100 g) (g/g)
{tppm) Males . Females Males Females. Males Females
Control 1.70- }.05 0.282 0.302 0.867  0.538
— i 1.45 1.12 0.286 0.217 0.690 0.583
) , A :
% 10 1.63 1.05 . 0.28)3 0.307 0.810 0.606
% 1c0 1.49 1.06 0.286  0.368%¢  0.749 0.564
G ' .
o T e¢ Slatistically significant difference at the 99 percent confidenco level.
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TABLE XXVI

TEST MATERIAL: Aroclor 1260

‘'wo-Year Chronic Oral Toxicity Study - Albino Rats

Organ Weight and Ratio Data
Six-Month Sacrifice

Summary of Mean Values

Organ: Braln

Dictary Level

Final Body Wcights

of Organ Welght Organ/Body Welght Ratlo of Sacrificed Rats
Aroclor 1260 (g) (g/100 g) (g)
ippm) Males Femalees Males Females Males Femalees
Control 1.96 1.95% 0.320 0.560 613 348
1 2.10 1.92 0.412* 0.474% 509 405
10 2.0} 1.7 0.349 ) 0.504 515 . 3143
100 1.99 1.88 0.382  0.650¢ 522 289

¢ Statiastically significant difference at the 95 percent confidence level,
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e. Histonatholegie Findings

.

Histopathologic examination of tissues and orgaas
taken from all animals {rom both the control and 100 ppm groups was

ceonducted.

) Tables XXVII and XXVIII list all histopathologic changes
noted.

All of the lesions noted in the microscopic examinaszion
of tissues were those of spontanecus disease and are not unusual for the
albino rat. The most frequent {indings were lesions in the trachea and
lungs, indicating c¢hronic murine pneumonia. These occurred in the contr

as well as the rats fed Aroclor 1250.
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TEST MATERIAL: Arocleor 1250

TABLE XXVI

Two-Year Chr;nic Oral Toxicity Study - Albino Ra:s

Histopathologic Changes

Six-Month Sacrifice

Croup: Control

44

Number of Averag
Anirmals Qrean Examined Findings Incidence - Grads

5 Males Trachea Tracheitis 2 1.5

Focal tracheitis 2 1.0

Lung Focal prneumonitis 1 0.5

Hyperemia 2 1.0

~ Liver Focal pericholangitis 1 1.0

Skeletal muscle Focal inflammation 1 1.0

5 Females Trachea Facal tracheitis - 1 1.0
Lung Hyperemia 2 2.5-

i Liver Hyperemia 1 1.0

Pericholangitis 1 0.5

Focal inflammation 1 1.0

Kidney

All other tis sﬁes and ergans were normal histolegically.

Grading Svstem

0.5 s minimal -
1.0 = slighe

2.0 2 mild

3.0 = moderats

4.0 = gevere

5.0 = extrema
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TABLZ XXVIII

TEST MATERIAL: Aroclor 1250

Two-Year Chronie Oral Toxicity Study - Albine Ra:s

Histopathelogic Changes
Six-Month Sacrifice

Group: 100 ppm

00

Number of Ave ra§
Apimals Crgana Examined Findings Incidence Crade
5 Males Trachea Tracheitis 2 2.0
Focal tracheitis 1 0.5
Lung Focal pneumonitis 4 1.0
Hyperemia 4 1.8
Liver Hyperemia 1 1.0
Focal pericholangitis: 1 0.5
§ Females Trachea Focal tracheitis 2 ‘0.5
‘ Lung . Focal pneumnonitis 2 1.0.
Hyperemia ' 1l 3.0
Liver Hyperemia 2 1.5
Focal pericholangitis 1 0.5
Kidaey Focal nephritis 3 0.5
All other tissues and organs were normal histologically.
GCrading Svstem
0.5 = minimal
1.0 = slight
2.0 3 mild
3.0 = moderaze
4.0 = sevare
5.0 = extreme
ADM CC37s
310
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° . 3 Nelve-rMcnth Sacrifice

s ' a. Gross Datholocic Findinmgs

Gross pathologic findings among lest anirmals were
significantly dilferent {rom those noted in control animals.

C b. Organ Weicht and Ratio Data

The mean organ weight and ratio data colleczed at ¢

twelve month sacrifice are presented in Tables XXIX through XXX:ov. .

. v A S Pt 8" memmbmas oS e et e = Semiehr e abe -

Statistically significant differences are dasignated

by asterisks following the test group value,

Organ weights, organ to body weight and organ to bz
weight ratios disclosed several randomly occurring intergroup differences
o The lack of any consistent dose related response and. the ;bsen:e. of any
N " ."-_ . *  deletericus histopa:hologic change confirm that these differences were

not relatad to the ingestion of Aroclor 1260,
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TABLE XXIX

TEST MATERIAL: Aroclor 1260

Two-Year Chronic Oral Toxicity Study - Alblno Rats

Twelve-Month Sacrifice
Organ Weight and Ratio Data

Summary of Mecan Valuecs

Organ; L‘ve r

Organ Weight Organ/Body Weight Ratio Organ/Br-aln Weight Ratio
‘Dietary Level (e) (g/100 g) (g/g)
{(ppm) Males Females . __Males Females Males Females
Control 22.1 15.6 3.79 1.52° 10.8 7.72
0 17. 1 " 10.7e 2,790 3.01e 9.23 5.76
10 20.0 13.6 1.30 3.54 10.8 7.28
100 28.8¢ 141 4.26 .1 13.4¢ 8.52

gt

z
2

Statiatically significant difference al the 95 percent confidence level.
Staristically significant difference at the 99 percent confidence level.
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TABLE XXX

TEST MATERIAL: Aroclor 1260

Two-Year Chronic Oral Toxicity Study - Albino Rats

N L LT

-

Twelve-Month Sacrifice
Organ Weight and Ratio Data

Summary of Mecan Values

+
.

{

€€ 00

GLBUU

waY¥

20

Organ: Kidueys

Organ Welght —

Dietary Level {g)

Organ/Dody Weight Ratio

Organ/Brain Weight Ratio

(g/100 ¢) tg/g)
{ppm) Males Femalcs Males Femalcs Maléa Females
Control 4.04 3.19 0.692 0.738 1.97 1.58
] 3.84 2.58¢+ 0.625 0.724 2.06 1.39
10 4,00 2.78¢ 0.6060 0.736 2.16 1.48
100 5.11¢ 2.81 0.758 6.755 2.38¢ 1.69
[ ]

L X

Statistically signilicant diffcrence at the 95 percent confidence level.
Statistically significant difference at thic 99 percent conlidence level.
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TABLE XXXI
TEST MATERIAL: Aroclor 1260

Two-Year Chronic Oral Toxicily Study - Albino Rats

Twelve-Month Sacrifice

Organ Weight and Ratio Data

Summary of Mean Values

Organ: Spleen

] Ors-n Welight Organ/Body Weight Ratio Organ/Brain Weight Ratio
Dictary Level _ (e} {g/100 g) (g/e)
{ppm} Males Females Males Females Males Females
- Control 0,778 0.796 ‘ 0.133 0.183 0.380 0.396
% 1 0.756 0.460¢ 0.122 0.129¢ 0.408 0.247¢
2 10 0.836 0.578 0.139 0.150 0.457 0.308
g 100 0.785 0.474¢ 0.116 0.127¢ 0.365 0.284

* Statistically significant difference at the 95 percent confidence levels

’
K

>
a
<

1t

O
(¢
w
b
-



U

Lo\

el

R
.Q
x
(9]
(o]
o
-3
-

0 ' O o
TABLE XXXII
TE‘.;'o'l‘ MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rate .
Twelve-Month Sacrifice )
Organ Weight and Ratio Data
Summary of Mean Values
Organ: Gonads
Organ Welgﬁt Organ/Body Weight Ratio Organ/Brain Wclg.hi Ratio
Dietary Level (g) o (/100 g) (g/g)
{ppm) Males Females __Males Females Malcs Females
Cantrol 3.408 - 0,116 0.596 0.0275 1.70 0.0574
1 3.38 0.103 0.551 0.0287 1.82 . 0.0552
10 ' 1,51 0.112 0.578 0.0294 1.89 0.0584
100 4.03es 0.088¢ 0.598 0.0238 1.88 | 0.0527
* Statistically significant difference at the 95 percent conflidence level,
*e

Statistically significant diffcrence at the 99 percent confidence level,
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TABLE XXXI1I

TEST MATERIAL: Aroclor 1260
Two-Yecar Chronic Oral Toxicity Study - Albino Rate
Twelve-Maonth Sacrilice
Organ Weight and Ratio Data

Summary of Mcan Values

Organ: llcart
Organ Weight Organ/Body Weight Ratlo Organ/Brain Weight Ratio
Dictary Level {g) (/100 g) - (g/g)

{ppm) Males Femalen Males Females Malea Females

Control 1.71 1.23 0.293 _0.287 0.835 0.611
1 1.68 1.07 0.273 0.301 0.902 0.575

10 1.59 1.16 0.261 0.307 0.845 0.620

100 t.86 .27 0.275 .. 0.340 0.468 0.760
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TA'B LE XXXIV
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Sludy - Albino Rats
Organ Weight and Ratio Data
Twelve-Month Sacr.ll'lce
Summary of Mean Values

Organ: DBraln

- Organ Weight Organ/Body Weight Ratio Final Body Weight of
Dictary Level () (g/100 g) Sacrificed Rails {grams)
Appm) Males Females Malcs Femalea Males Females
Control 2.04 2.02 0.349 0.460 584 439
| 1.87 1.86 0.304 0.5122
'._5;1 , 616 3s6
= .10 1.88 1.90 0.310 0.49) 607 385
=
- .ﬂ 100 2.15 1.67¢9 -0.318 0.449 675 372
D -
e Statistically significant difference at the 99 percent confidence level.-
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c. Histooathglagie Findings

Histopathologic examination of tissues taken from each
rat sacrificed {rom the control and 100 ppm groups aller twelve months
of testing was conducted,
. Tables XXXV and XXXVI list all hisopathologic changes
noted. '
All of the lesions noted in the microscopic examiration
of tissues were those of spontangous disease and are not unusual for the

albino rat. The most frequent findings wera lesions in the trachea and

lungs, indicating chronic murine pneurnonia. These occurred in the cont:

as well as the rats fed Aroclor 1260,

: AOM CO0377&
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TABLE XXXV

TEST MATERIAL: Aroclor 1250

Two-Year Chronic Oral Toxicity Study - Albino Rats

Histopathologic Changes
Twelve-Month Sacrifice

Group: Control

Q

Number of

Ave

Animals Organ Examined Findings Incidence Cr

5 Males Trachea. Tracheitis 1 1.

Lung Chronic respiratory

disease 2 1.

Uriznary Bladder Calculus 1 1.

8 Females Trachea Tracheitis . 1 1.
Lung Chronic respiratory -

disease I | 9

Calon Parasites 1 i,

All other tissues and organs were normal histologically.

Crading Svstem

slight
mild

minirmal

s maderate
savers
extreme

- poonadl
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O . TABLZ XXXVI
TEST MATZRIAL: Aroclor 1260
Two-Year Chronic Cral Toxicity Study - Albinos Rass
Histopathclogic Changes
’ Twelve-Month Sacrifice
Group: 100 ppm
Numbez 0f.. . o e . —— e e - Aver
Anirmals Organ "xar-med Findings Incidence  Gra
5 Males Trachea Tracheitis 1 1.¢
Lung Chronic respiratory
disease 3 1.¢
Kidney Focal lymphoid
infiltration 1 1.¢
Liver Vacuolar change of -
o randorn cells 1 1.6
. 5 Females Trachea Tracheitis | ] . 210
" Lung Chronic respiratory
disease 1 1.0

All other tissues.and organs were normal histologically.

Grading Svatem

2 m:.mrna.l

® gevers

]
0
0
Q = moderate
Q
Q = extrame

0
l
2.
3.
4.
s.

ronns 2
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4. _ Final Sacsifice

a. QCross Pathologic Findines

Gross pathologic findings among test animals wess not
significantly different {rom those noted in control animals.

b. Organ Weight and Ratio Data

The maan.organ weight and ratio data colleczed at the
final sacrifice are presented in Tables XXXVU through XLII. Statistically
significaat diHerences_ are designated by asterisks following the test
group value,

Absolute liver weights and liver to body weight or liver
to brain weight ratios were significantly elevated in those rus‘f_od 100 pp:
Araclor 1280, Other organ weights, organ to body weight and organ to bﬂr
weight ratios disclosed several randomly occusring intergroup d'iﬁereace:
The lack of any consisteat dase related response and the absence of any
deleterious histopatholegic change confirm that these differences were

not related to the ingestion of Aroclor 1240
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. TABLE XXXVII

TEST MATERIAL: Aroclor 1260

Two-Year Chronic Oral Toxlclly Study - Albino Rats ~

Organ Wecight and Ratio Data
i
Summary of Mecan Valuecs

Fina! Sacrilice

Organ: Liver

Organ Weight Organ/Body Weight Ratio Organ/Brain Weight i
ietary Level (g) (/100 g) & (g;:’ clght Ratio
tppm) Males Femalca Males Females Males Fcmales
onirol 22.0 16.3 ). 41 .05 10,10 8. 42
1 22.0 . 16,6 3.40 3.35 9.93 8.62
10 24. 1 18. 1 2.87¢ .19 13,20 9, 26
00 29.9¢9 22. 70 4.67¢0 : 4.4290 13,40+ 11.60¢
r— , , ,
. Slal!sgsally significant difference at the 95 percent conlidence level.
: Sl-ﬂul%lly significant dilference at the 99 percent confidence level,
. 4
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TABLE XXXIX
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rate
| Organ Weight and Ratio Data
Summary of Mean Values
Final Sacrifice

Organ;: Spleen

' Organ Weight Organ/DBody Weight Ratio Organ/Brain Weight Ratio
Nelary Level () ' {g/100 g) (e/e)
(ppm) Males Females Males Females Males Females
‘ontrol 1.15 0.96 0.182 0. 181 0.520 0.492
! 1.17 0.72 0.178 0. 148 0.529 0. 370
g 10 1.09 0.83 0.131 0, 142 - 0.509 0.428
- 3100 0.89 0.75 0.138 0. 146 0. 400 0.379
5
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"TABLE XL
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rats
Organ Weight :md Ratio Data .
Summary of Mean Values

Final Sacrifice

Organ: Gonads

. Organ Weight Orpan/Dody Weight Ratlo Organ/Brain Weight Ratio
Dietary Level () . . (/100 g) e/g)
{ppni) Males Females Males Females Malesn Femalea
Control 2.52 0.123 0.397 0.0222 1. 15 0.0628
\ ~ 3.56¢ 0.140 0.550¢ 0.0117 1.6)e 0.0718
10 3.36# 0.1 0.400 0.03338 1.569 0. 0900
100 2.97 0.113 0.464 0.0229 1.33 0. 0584

> Statistically significant dilference at the 95 percent confidence level.
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"TABLE XLI
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albtno Rats
Organ Welght .and Ratio Data
Summary of Mcan Values
Final Sacrifice

Organ: Heart

{

brgan Weight Orgahlnody Weight Ratio Organ/Brain Weight Ratia
Dietary Level ig) (g/ 100 g) ©/g)
(ppm) Males Females Males Females Males Females
Control 1. 87 1.54 0. 294 0. 288 0. 860 0. 795
| 1.98 ©1.45 0.304 . 0.294 0.89) 0.741
10 1.90 1.58 0.225%¢ * 0.2719 0. 884 " 0.809
100 2.00 ' 1.49 0.313 . 0.288 0.904 0. 764

3 Statistically significant difference at the 99 percent confidence level.



¢. Histonatholoeic Tindimps

Histopathologic examination of tissues and organs
taken from all animals sacrificed ai’tcr ¢4 months on test was conducied

Tables XLIII through.XI.VI list all histapathologic cha:
noted.” Table XLV contains the results of the histopathologic examinat:
of the urinary bladders,

Significant liver injury was found in animals fed 100 po
Aroclor 1260 (T-III).' The compound associated lesions consisted of vact
change, focal hypertrophy and focal hyperplasia. In additicn, thers ware
lesions of inflammation, necrosis, fibrosis and minor degeneration in thi
grou;; which, although seen in the controls and lower test groups, were T
severe and frequent in the T-III group.

The vacuolar change was not seen id the control animal:
but was observed occasionally in livers from T-I(lppm) and T-I (ld pPpm™
animala, [t was frequent in the T-[II animals. This lesien is morphologi
indicative of fatty dagen;ruion. Formalia-frozen seclions of livers {rom
represenative animals which displayed vacuolar changes were stained wit!
Qil Red 0 to reveal the presence of fat. The vacuolar lesic;n in the cytopla
of these cells was positively identilied as fat.

The hypertrophic change found in the liver was focal aand
often limited to the central lobular area where groups of cells were swolle
to two or three tirnes their normal size with clear pink homogenous cytopli

The hyperplasia was associated with the same cells and appeared to be an

ACM (03754
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extension of the hypertrophic lesion. The hyperplastic cells ware also
usually hypertrophic. The most severe examples of hypernlasia appear

as aodular growths with limited compression of the surrounding nermal

hepatic tissus.

The minor lesions of degeneration, hepatitis, ducsule
proliferation, necrosis aad'focal lymphoid infiltration seen in the contro
animals and the T-land T.II groups are lesions of spontanecus disease a
are aot related to the Aroclor 1260, This level of liver disease is aot un
in old animals.

Hyperplasia of the urinary bladder was found in an anin
from the control group. This finding was not present in any of the rats {

Aroclor 1260. All of the other lesions in other tissues found in these ani

are related to spontanecus disease and they are not unusual {or old rats.

I/
Donovan £, Qurdan, L. V. M., Ph.D.

Diplomate, American Cellege of
Veterinary Pathologists

ACM CCav7
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TABLE XLII
TEST MATERIAL:; .Ar_ocl;r 1260
Two-Year Chronic Oral Toxicity Study - Albino Rats
Organ Weight.and Ratio Data
Summary of Mecan Values

. Final Sacrifice

Organ: DBrain

s e atyIDV/S

. . Organ Weight Organ/Dody Weight Ratlo Final Body Weight of
Dictary Level (g) (g/ 100 g) Sacrificed Anlmals (grams)
{(ppm) Males Females Males Female Matecs Females

Conirol 2.18 - 1.95 0. 342 0.362 642 551

= 2.21 ). 94 0.343 . 0.407 654 525

g 10 2.15 1.96 0.255¢+ 0. 347 84594 584

)

% 100 2.22 1.95 0. 346 0.378 641 644

s Statistically significant dilference at the 99 percent conlidence level.
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TABLE XL
TEST MATERLA-L: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rate
Hiatopathologic Changes
Final Sacrifice

Group: Contraol

Number of Averaga
Animals Organ Examined Findings Incidence Grade
11 Males flcart Chronic focal myocarditis 3 i.0
Trachea Tracheitis 3 1.0
Lang Chronic reoapiratory discase 9 1.0
Liver Focal degeneration 1 1.0
Ductile hyperplasia 2 1.0
Stomach Chronic gastritis | 1.0-
- Spleen ) lHemosiderosis 3 1.0
= Kidney Chronic nephritia 8 1.0
Testcs ) Teslicular degeneration 2 1.0
3 iy Periarteritio & 1.0
) Proslate Inflammation ! 1.0
pnst Adrenal Gland Telangicclagis 1 1.0
Nodular hypcrplasia ’ I 1.0
— Focal fauy change 1 .0
< Brain Focal encephalitia \ 1.0
x‘::) 13 Eye Inflammation 2 1.0
w x

.8Le00
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TABLE XLII continued
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rats
ltistopathologic Changes ¢
Final Sacrifice
Group: Control
Number of Average
Animala Organ Examined Findings Incidence Grade
11 Fcmales fleart Chronlc focal myocarditis 7 2.0
' Trachea Tracheitis 9 1.0
Lung Chronic respiratory disease 13 I.0
Liver Focal lymphoid inliltration 3 1.0
Ductile hyperplasia 2 1.0
Facal hepatitis 1 i.0 -
Non-lipid vacuolar change 2 0.5
Stomach Chronic gustrvitis 3 t.0
Acanthosis - squamous epithelium 5 1.0
Colon Parasites | i.0
Spleen Hemasideroais 4 1.0
- Utcrus Mutritia l 2.0
2 Kidney Chronic nephritis . & 1.0
_ Focal lymphoid infiltration i 1.0
o Ovary Cyst . ) | 1.0
w Adrenal Gland Telangiectasis 9 i.0
® Nodular hyperplasia 4 1.0
l 1.0

Salivary Gland

Chronic fibroais and atrophy

All other tissuew and orpany weres narmal hictalacinan..

1S31-m18 7Py
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TABLE XLIV
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rate .
Histopathologic Changes ’
Final Sacrifice
' Group: | ppm -

Number of Average
Animals Organ Examined Findings Incidence Grade
11 Males Heart Chronic focal myocarditis 4 1.0

Trachea Tracheitlia 1 1.0

Lung Chronic respiratory disecase 10 2.0

Livor Focal hepatitia 1 1.0

Focal scarring ] 1.0

llemosiderosis ] 1.0°

- Pancreas Chronic focal pancreatitis 2 1.0

Stomach Aculc focul gastritie 1 3.0

Spleen Hemosiderosia 1 1.0

: Lymph Node Congestion t 1.0

Kidacy Chronic nephritis 7 2.0

Tesles Testlicular degeneration ] 2.0

Periarteritia 2 1.0

Proslate Iullanumation 4 2.0

» Scmina, Vesicle lnflamomation | 1 2.0
[w ]
- x

LEOD
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TABL!’:‘. X LIV continued
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rats
Ilistopathologic Changes
Final Sacrifice

Group; | ppm *

Number of Average
Animals Organ Examined Findinga Incidence Grade
11 Males Adrenal Gland Nodular hyperoplasia 2 1.0
’ Focal faity change 2 .1.0
I14 Females Heart Chronic focal myocarditie 3 1.0
. Chronic focal myocarditls ) 3.0
m—— Trachea Tracheilis 9 1.0
Lung Chronic respiratory discase 13 1.0
' Focal fibrosis . l 1.0
D . Liver Facal lymphoid infiltration 1 1.0
a Ductile hyperplasia 1 a.%
ﬂ Congestion i t.0
Vacuolar change [latly) ] 2.0
Stomach Chroanic pgastrilis | . 1.0
Acanthosis ] 2 1.0

.€00
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TABLE XLIV continued

TEST MATERIAL: Aroclor 1260

Two-Year Chronic Oral Toxicity Study - Albino Rats

Histopathologic Changes
Final Sacrifice

Group: | ppm -

Number of

Average
Animals Organ Examined Findings Incidence Grade
)4 Females Stomach Ulceration and acanthosia | 1.0
Colon Parasites [ 1.0
Splecen Hemosiderosis - it 1.0
Jlyperplasia 1 1.0
Lymph Node Congestion ) .o
Kidney Chronic nephritis 3 2.0 .
Vacuolar change (fatty) } 1.0
Ulerus . Melritis 4 1.0
Adrenal Gland Telangicclaaia 9 1.0
-4 Nodular hyperplaaia 3 1.0
x Congestion | 1.0
o
o
[V
-
L]
-

All other tissues and organs were normal histologically.

0.

S = minimal

Girading Syatem
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TABLE XLV
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicily Study - Albino Rats
Histopathologic Changes ‘

Final Sacrifice

vee

. Group: 10 ppm -

Number of Average
Animals Organ Examined Findings - Incidence Grade
T Males Heart Chronic focal myocardilis 3 1.0

Trachea Tracheitis 2 1.0
Lung Chronic respiratory disease 5 1.0
Suppurative pneumonia i 3.0
- Liver Vacuolar change (fatly) 2 1.0
== Stomach : Chronic gasiritia | 1.0
Acanthosis 2 1.0

' Spleen Hemosiderosis 3 1.0
p ‘ Kidney Chronic nephritis 6 1.0
Prostate tnllammmation 2 1.0

Adrcnal Gland Nadular hyperplasia 1 1.0

4 Females Heart Chronic focal myocarditis 3 1.0

' Trachea Thracheitits o 8 1.0

Lung Clironic reapit:atory discase 14 1.0

Lte0d
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TABLE XLV continued
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rats
Histopathologic Changes ’

Final Sacriflice

Group: 10 PpPm °

Number of ' : " AVGI'I‘B
. Animals Organ Examined . Findings Incidence Grade
14 Femmales Liver Vacuolar change (fattly) i 1.0
Foca) hyperplasia 1 1.0
Pancreas Chronic focal pancrealitis | 3.0
- Periarterilia | 3.0
= Stomach Acautliosis | 1.0
g Splecn llemaosiderosis 12 1.0 -
; Kidney Chranic ncphritia lo 1.0
ﬂ Uterus Metritis 7 2.0
Pituitary Congestion 1 1.0
Adrenal Gland Telangiectania 7 i.o
> Nodular hyperplasia 1 1.0
_— - __g__:_' . Congestion i 1.0
S o
- o .
[T
hed -d
W
wm w

All other tissues and organs were normal histologically,

v rmemers 1631 mg TV

si



age OO

- )
~
- R
]
TABLE XLVI
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rate .
Histopathologic Changes
Final Sacrifice
Group; 100 ppm

Number of Average
Animals Organ Examined Findingo Incidence Grade

10 Males Heart | Chronic (ocal myocarditis 5 1.0

Trachea Tracheiltia 8 ).0

Lung Chronic reapiratory discasa 9 2.0

. Congestion 1 1.0

Liver Vacuolar change (fatty) 2 2.0

w—— -

5 : Focal degeneralion | 1.0

= Congeslion k) 2.0

- Centrolobular hypertrophy 2 I.0

‘:D Telangiectasis 1 1.0

& Pancrcas Chronic focal pancreatitis 2 ‘1.0

Stomach ' Inflammation 2 2.0

Acanithosia 2 1.0

Spleen Jlemosideroais 7 1.0

! Kidney FFocal lymphoid infiltration ! 1.0

» ' Calcificd concretiona in pelvia | 1.0

e 1.0

yLEDO°
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TABLE XLVI continued
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Orat Toxicity Study - Albino Rats
Histopathologic Changes
Final Sacrifice

Group: 100 ppm-

v
P
o

Number of

Average
Animals Organ Examined Findings Incidence - Grade
10 Malecs Kidney (continued) Calcified concretions in pelvis ] 1.0
Testes Aspermia i 1.0
Proslale Inflammaltion | 1.0
Thymus Cyul 1 1.0
Adrenal Gland Telangiectasis 3 1.0
Nodular hyperplasia 1 1.0
% 15 Females Heart : Chronic focal myocarditls 5 1.0
.‘a Trachea Tracheitis 1] 1.0
C.g Lung Chronic resplratory discase 11 1.0
Congeslion 1 1.0
Edema . | 1.0
Liver Vacuolar change ({atty) 5 1.0

R
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TABLE XLVI continued

'TEST MATERIAL: Aroclor 1260

Two-Year Chronic Oral Toxicity Study - Albino Rats’

Histopathologic Changes
Final Sacrifice

Group: 100 ppm-

Q

'3

09suuv

gttt

Number of
Animals

Organ Examined , Findings

. Incidence

Average
Grade

15 Fematles

A3V

Liver {(continued)

Focal hyperplasia .
Chronic inflasnmation of liver capsule
Cenltrolobular hyperirophy
Necrosis
Ductile cell hyperplasia, portal fibrosia
. and widespread coninophil inclugions
in hepatocyte cytoplasm
Pancreas Chronic (ucal pancrealtitis and
periarierilia
Spleen Hemosiderosis '
Kidney Chronic nephritia
Utcrus Metrilis
Pituilary Congesltlion
Adrenal Gland ‘Telangicclaois .
Nodular hyperplasia
Congestion
Parathyroid Hyperplasia
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TABLE XLVIt
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rate
Histopathologic Changes of the Urinary Bladder .
Final Sacrifice
Number Average
Group Sex Examined Findings» Incidence Grade

C M tl Proteinaceous plug (34) ] -

F 14 Focal epithelial hyperplasia {62) 1.0
T-1 M 10 . Proleinaceoua plug (86, 105, and 107) b | -
{1 ppm) F 1l None ' - -
T-U M- 1 Proteinaccoua plug (187) 1 -
{10 ppm) F 14 None - -
T-11 M 10 - Proteinaceous plug (271) | -
(100 ppm) 3 7Y None

¢ Individual animal numbers are shown in parenthescs.

Grading System
minimal or trace 4.0

1.0 = = severa
2.0 = mild , 5.0 = extreme
1.0 = munderate

Ve bae
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G. Detailed Désc_ri:tion. of Turmor Fiadinsy

Tumor data for individual animals including location, weight
and pathologic classification are presented in Tables XLVIU through LI
None of these tumors could be related to the ingestion of Aroclc

- 1260 and are considered normal {or a random population of rats this age

ADM Q03
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TABLE XLVIII

TEST MATERIAL:

Aroclor 1260

Two-Year Chronic Oral 'i'c;xicily Study - Albino Rats

Group;: Control

Description of Tumor Findings

Animal Montha
lsumhber Weight Size _ on
ind Sex Location (grams) (cm) Classification Test
1-M Abdomen - - Mammary fibroadenoma 24
2.Mm ' Pancreas _ 11.76 - Adenocarcinoma 24
__:6-? Abdomen 64.98 8x1x2 Mammary fibroadenoma 24
= 35.09 Sx2x Mammary fibroadenoma
1-F Lymph node - - Reticulum cell sarcoma 24
A8-F Abdomen - 2x2x]) Mammary fibroadenoma 24
50-F Abdomen - 2x2x3 Mammary [ibroadenoma 7
o
— 32-F Abdomen , - - Mammary fibroadenoma 24
w - P> .
= 59-F ,9Q Abdomen - - " Mammary fibroadenoma 24
: Adrenal gland - - Phcochromocytoima
R o
R Y 18 Abdomen 88.92 13wt w2 Citraadanama

.
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TABLE XLIX

TEST MATERIAL: Aroclor 1260

Twa-Year Chronic Oral Toxicity Study - Albino Rats

Group: | ppm

Description of Tumor Findings

Animal Months
Number Weight Size on
and Scx Location {grams) {cm) Classification Tent
99-M Pituitary - - ¢#'Chromophobe adenoma 20
127-F Pituitary - - ¢ Chromopi\ohe adenoma 24
Abdomen 25.00 6x3Ixl ¢+ Mammary fibroadenoma
128-F Pituitary - - . ¢/ Chromophobe adenoma 21
Abdomen .60..80-" 5xbx2" * Mammary f{ibroadenoma
e ¥ .70 . R
138-F Abdomen 20,07 - ' Mammary fibroadenoma 24
Pilsitary - - t Chromophobe adenoma
141-F Ovary v - ¥Adcnoma 24
151-F Abdomen 14.89 - + Mammary fibroadenoma 24
152-F Abdomen 540.00 13x15x2 s+ Mammary fibroadenoma 22
. :
o
x

)0
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TABLE L
TEST MATERIAL: Aroclor 1260
Two-Year Chronic Oral Toxicity Study - Albino Rats .
Description of Tumor Findings
Group: 10 ppm
Animal Months
Number Weight Size on
and Sex Location * (gramas) {cm) Classification Teat
205-F Abdomen 190. 00 9x5x4 v " Mammary {ibroadenoma 24
208-F Pituitary - - t- Chromophobe adenoma 24
213.¢ Abdomen - - + Mammary [ibroadenoma 24
26-F Right shoulder 138. 00 - ¥’ Subcutaneous lu_nior 23
220-F Abdomen 9.51 - s*Mammary f{ibroadenoma 24
Pituitary - - + Chomophobe adenoma
221-F Submaxillary 14.44 Zx3Ixl + Fibroadenoma 24
region
Abduomen 29,0 IxS5x2 s Mammary fibroadenoma

WOV
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TABLE L continued
TEST MATERIAL: Aroclor 1260
Twa-Year Chronic 0nl> Toxicity Study - Albino Rate
Description of Tumor Findings

Group: 10 ppm

Animal Months
Number Weight Size o on
and Sex Location (grams) ~ (cm) Clasaification ' Teslt
v
ZZ;-F Leh femoral 56.00 6 xBx2 I/Subculaneoul tumor 6
region
233-F Pituitary - - ¢ Chromophobe adenoma 24
234-F Abdomen 60.82 6x4x3 ¥ Mammary fibroadenoma 24
Pancreas - - +lalet cell adenoma .
-y
-
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TABLE LI
TEST MATERIAL; Aroclor 1260
Two-Year.Chronic Oral Toxdcity Study - Albino Rats

Deacription of Tumor Findings '

Group: 100 ppm

Animal Months
Number Weight Size on
and Sex Location {grams) {cm) Classification Teat
Z44-M Pancreas » - - ! Adenoma 24
264-M - Pancreas . - ] - " Ialet cell adenoma . 20
281-F Abdomen - - v Mammary fibroadenoma 24

' 293.F Liver 35,04 6x4x2 Lymphosarcoma 23
294-F. _ Abdominal - 50.75 dx4xl #” Fibroma i 24

cavity : :
3014F, Liver - - Lymphosarcoma 23
—
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TABLE LI continued

TEST MATERIAL; Aroclor 1260

Two-Year Chronic Oral Toxicity Study - Albino Rats

Descriplion of Tumor Findings

Group; 100 ppm

- —— -

Animal Months
Number Weight Size on
and Sex L.ocatlon {(grams) (cm[ﬁ ’ Clagulfication Test
o l02.F Lymph node - - V-!..ymphosarcoma 24
Joa-F Pinitary - - " Chromophobe adenoma 24
"JlL.F Abdomen 14.00 4x3x2 #*Mammary fibroadenoma 24
- IxZ2x) tMammary fibroadenoma
312-M Pituitary - - '/ChromOphobe adenoma 24
3 4-F Abdomen. 26,00 Sx4x) v Mammary fibroadenoma 24
A} .
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REPORT TO | |
MONSANTO COMPANY
TWO-YEAR CHRONIC ORAL TOXICITY WITH
AROCLOR 1254
IN ALBINO RATS
NOVEMBER 12, 197!

IBT NO. B7298

L Introduction

. O At the request of Monsanto Company, a two-year chronic oral
texicity study was conducted using albino rats to determine the potential

ta:dcir;y of Aroclor 1254, Lot No. AK-38. The following report represer

the results of this investigation.

C ‘_ ' FANNGRY
ACM 0035
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O, Sumumlary :

-

A twao.year chronic texicity study was conducted using albing racs
fed diets cc;ntaining 1 (T-D), 10 (T-1) or 100 (T-0OI) ppm Aroclor [254. .

Food consuniption was not altered in any test group. Body weight gains

of test and control animals did not differ after 3 or 12 months of testing,
b

After 24 months females fed 100 ppm Aroclor 1254 had gained less weighe

than the control females, Weight gains of the male rats did not differ
from the controls. The number of animals dying and the time at which deat

occcurred did not differ among test and control groups. )
|

Hemaltological and clinical blood chemiistry studies conducted after i
3, 6, 9, 12, lq. or 24 months did not reveal any afiacts related to A:gclo::
1254. Urine analyses failed to reveal an-y difference between tesr: and
-control rats. )

At sacrifice afler 3, 6, or 12 months on test, orgaﬁ_ weights, organ to
body wéigh: and argan to brain weight ratios di:fldaed several ra.a:_!c'mly i
occurring intergroup differeaces., The I;.c‘k of any consistent dose related
response and the absenca of any deleterious histopathologic change confirm
that these dilfcrences wars not related to the ingestion of Aroclor 1254.

"At the final sacrifice after 24 months on teat, the absolute liver weight:
and liver to body weight or braia weigl;t ratios warr significantly elevated

in both T-.III males and fecmales. Histologic examinations of the livers

from the T-lII group revealed several animals with vacuelar change.

Fonn70
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This lesion is morphologically indicative of fatty degeneration. Specific |
fat stains cén!i.:mcd thc'presence of fat in these va'cdoles. Fpecal hyper:.-oi;
anci focal hyperplasia were also found in the livers from animals fed - '
Aroclor 1254.
L8 . Hyperplasia of the urinary bladder was found in animals from the cont:

group and from each of the test groups. This hyperplasia was usﬁally
as lociated ‘with cystitis.
None of the tumors found could be related to the ingestion of Aroclor
1254 and are considered r'zormal for a random population of rats this age.
Respectfully submitted, |

INDUSTRIAL BIOQO-TEST L.ABOR,ATORIES. INC.

3 ( O Report prepared by: '\‘.'l.\_.v..\ﬁ % Co Al (L .

./ - Philip & Smucth, B.S. A
Assistant Toxicologist
Rat Toxicity

Report approved by: Vm % P.Lau-l-,

{ o J“QZI B. Plank '
_ Group Leader ;

Rat Toxicity !

B2 el

Paul L. Wright, Ph.D !
Section Head, 'raxxcology

f-’. 4 f‘// °

‘- -’ _'-'. --4‘.5_/
M’ L. I\cplm-.-.r. Ph.}J;.
Managere, TO\lcnIo,.'f

November 12, 1971
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I0. Procedure

A. Exverimental Animals

The animals employed ia the test were Charles River Strain=
albino rats. Four hundred rats '(200 male and 200 female) were selected |
for the experiment, ear-punched with the animal number assigned and
housed individually in standard Wire‘-bottomed stecl rat cages. Each

cage bore a color-coded card identifying the rat with respect to project

aumber, dietary level assignment, individual number and sex.

B. OQOrganization of Grouos
A structural outline of the experiment is given in Tabla I,
TABLE [
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxicity Study - Albi..no Rats

Qutline of Experiment

Number of -Animals ' Dietary Level
Group , Male Females (pom)
Cont;ql 50 50 None Adminiszered:
T-1 50 50 ‘ 1
T.1 ' 50 50 10
T.11 50 _ 50 100

€ Charles River Brecding Laboratories, North Wilmington, Masas.

Fonna72
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C. Dicts, Feedine and Feod Consumotion '

- @

A'.ll di.e:s were preparcd in the central diet room of this l
laboratory. The basic ration from whi,ch all diets were constryectad !
was a standard, pulverized stock rat razion®, The diet for any"gi;en tese -
4 group was prepared by blending the calculated amount of Areclor 1254
with a pre-weighed portion of the stock ration in a Hobart mixer, .

Fresh diets were prepared each week and every rat was offerad

an amount of foed sufficient for ad libiturmn feeding.

Food censumption was recorded for five rats of each sex in everyj

group weekly for the {irst three months and monthly for the next nine :

months. Thereafter, periodic spot checks were made.

D, Bodv Weights and Weicht Cains

B O G .

. Initially, the body weight of each rat in every group was deter-

i
|
i
|
1
1
1
i
1

mined and recorded. Therealter, individual weighings were made weekly !

for the first 13 weeks and monthly thereafter until the conclusion of the
1

investigation,

E. Mortality and Reactions

Checks for mortality and abnormal béhawion._l reactions were mad

daily throughout the investigation. ‘ |

F.. Hematolocric Studies ard Urine Analvses

- Blood studics, including determinations of hemoglobin concertra-'

tion, hematecrit value, erythrocyte count and both total and differential

L,/ 2 Purina Rat Chow, Rulstnn Purina Co. St. Louis., Mo. I{‘.nmwa

w . spM  0C2



P - S
' !
b

£ ( e

leukocyte counts, were conducted upon five m;les and five females from
both the control and 100 ppm groups.

Urine analyses for the presence of glucose, albumin, micro- :
scopic clcxﬁ;n:s, and determinations of pH an-d specific gravity wére con-
ducted upon urine samples at the sa.me. t%me intervals and from the same
animals as those employed for the blood studies.

These studies were conducted after 3.. 6, 9, 12, 18, and 24

months of feeding.

G. Clinical Blood Chemistrv Studias

Determinations of blood urea nitrogen concentration (BUN), |
serum a_.lka.line phosphatase activity (SAP), fasted blood glucose c'.n'ncen-.
tration and serum glutimic-pyruvic transaminase activity (SGPT) v;ere

“eonducted after 3, 6, 9, 12, 18, and 24 months of {feeding up;m the same
rats as were the routine blood studies.

H, Pathologic Studies .

When an animal succumbed during the test period, a gross autopsy

was performed. In those case when postmertem au.tolysis wag not ade. :
vanced, representative tissues were taken and preserved in ten percent

formalin solution for possible future histopathologic study. '
- After 3, 6, and 12 moml';s of testing, {ive animals of each sex from
each group were sacrificed and subjected to complete gross pathologic .
examinations. I

Absolute orzan weizhts were recorded and argan to body weizht

and organ to brain weight ratios computed. The following 6rgans were

Fnnna74 ADn 003!
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included: liver, kidneys, spleen, gonads, heart and brain. These data
were then subjected to statistical analysis. An Analysis of Variance was
conducted first and significant effects disclosed by that treatment were .
further studies by "t''-tests. |

Complete microscopic examinations were conducted upon the
tissues and organs from all control and 100 ppm group animals sacsificed
after 3, 6, or 12 months of testing. The {ollowing gissues and o;-ga.ns
were included in the examinations: heart, trackea, lungs, liver, pancreu.j
esophagus.. stomach, small intestine (duodenum, jejunum and ileum), caecun
colon, spleen, lymph nodes, kidneys, urinary bladder, gonads, préstata
gland, -seminal vesicles, uterus, pituitary gland, adrenal glands..'sa.liva.ry _
glands, thyroid gland, parathyreid glands, skeletal muscle, sternum, .
i:one, peripheral nerve, spinal cord and brain (cerebrum, ce?ebell;rn ;nd
pens),

The aforementioned tissues v;ere prepared and stained with
Hematoxylin-Eosin stain.

After two years of feeding, all surviving animals were sacrificed

and subjected to complate gross pathologic examination.

The .abaolute weights of the liver, kidneys, spleen, gonads, heart :
and brain were recorded immediately aller sacrifice,

"Microscopic examinztions were conducied upon lissues and or3ans '

from sclected animals dying during the experiment and upon all animals (rom

the final sacrifice.
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Tissues and organs examined were the same a3 those previous.

mentioned.

) L. Tumor Incidence and Classification

A tabulation of the incidence of tumor formation in each gToup |
was made at the conclusion of the investization. [In addition, tumor daza
for individual animals including location, weight, size and pathologic

classification were recorded,

]
e
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IV, Resul:ps

o :

A, Bodv Weickhts and Weaiohe Gains

The male and female body weight data are dssembled in Table

L. The data in this table also includec the 3, 12 and 24 month toral weight

gains,
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* . TADBLE 1
TEST MATERIAL; Aroclor 1254
Two-Year Chronic Oral Toxicity Study - Albino Rats
Body Weight and Total Weight Gain Data
, Summary of Mean Valuas -
Body Weight 90-Day
Dictary Level of (erams) Tatal Wceight
Aroclor 1251 ’ Week: Gain
{ppm) Sex o 1 2 3 4 5 & 7 8 9 10 121 12 13 (grams/rat)
Control M 133 203 245 313 362 373 39F 409. 424 440 440 449 467 474 3
F 136 178 190 219 - 244 254 259 265 270 276 281 2718 290 288 152
L} M 133 206 253 322 364 373 396 425" 436 457 470 483 490 509 376
F 136 171 190 213 235 246 248 250 259 270 270 274 2719 245 149
10 M 133 209 251 325 375 "394 402 410 432 453 470 488 494 508 376
F 136 171 194 220 243 263 289 293 28F 272 216 274 280 288 152 -
100 M 133 207 260 324 365 3715 295 419 428 440 450 469 480 486 353
F 136 174 197 223 242 254 276 290 281 268 270 274 211 280 114

o-gcscoo WAV
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TABLE Il continued
TEST MATERIAL;: Aroclor 1254
Two-Year Chronic Oral Toxicity Study - Albino Rats '
Body Welght und Total Weight Gain Data
Summary of Mean Values
Baody Weight 12-Month
Dietary Level of {gramas) Total Weight
Aroclor 1254 Maonih; : Galn
{pm) Sex 4 5 6 7 8 9 10 1 12 {grams/rai)
Control M 498 533 565 593 622 642 667 688 701 568
F 291 310 322 3313 315 359 374 38} 390 251
1 M 522 550 581 604 6313 658 680 715 725 592
F 289 295 Jo7 322 333 340 354 367 30 244
10 M 529 567 593 . 621 642 667 681 " 700 726 593
F 300 3jos . 321 310 341 354 367 jio 392 256
100 M 41956 52) 541 562 586 608 627 642 664 5131
F 292 300 3ob 316 21 326 kY4 3i0 347 21
=
-
: L]
b ‘%
=
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. " TABLE Il continued
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxicitly Study - Albino Rats
Body Weight and Total Weight Gain Data
Sunymary of Mcan Values
Body Weight 24-Month
dietary Level of (grams) Total Weight
" Aroclor 1254 Monith; Gai
(ppm) Sex 13 14 15 16 17 }] 19 20 21 22 23 24 (prams/rat)
ontrol M 728 746 759 7B 769 767 W0 158 739 126  6HT 642 509
F 426 444 466 481 500 515 513 547 551 550 564 591 415
| M 760 780 807 800 BO2 795 786 769 750 728 715 656 523
F 4101 426 476 483 493 510 521 532 517 542 553 510 4014
10 M 746 774 824 T80 BO4 826 B23 821 B13 800 767 762 629
F 421 411 485 466 475 441 485 192 298 . 500. 471 500 364
100 M (A1) 714 735 730 733 726 716 700 685 652 624 656 523
F 360 67 392 374 k1Y) 394 393 398 401 400 395 41) 2753

2 "% Statistically aignificant at the 99 percent confidence limit.

gst
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B, Foed Consummtion

The data obtained from the food consumpticn measurerments
conducted during the first 12 months of feeding are summarized in Table II
- These data revealed no siglni.{'ican:_ difference between test
and coatrol rats. The pericdic checks conducted during the remainder
of the investigation also revealed no outstanding differences between test

and control animals.

T
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TABLE Il1 E‘
o
TEST MATERIAL: Aroclor 1254 ;
Two-Year Chronic Oral Toxicity Study - Albino Rata —
. m
Food Consumption Data ! :
LIS
Summary of Mean Valucs %
Food Consuinption '5‘
“Dictary level of (grams/rat/veven days) Average Food 2
Aroclor 1254 Week: Consumption s
‘Qp n) Sex 1 2 3 4 5 6 7 8 9 10 11 12 13 (Kr.malral,gevcn dyg)a
Control M 94 160 175 163 137 137 225 197 204 188 191 194 196 174
F 73 140 144 107 104 133 208 154 165 15 146 150 151 140
) M 112 148 156 168 148 214 160 I9i 218 186 184 187 189 174
F 87 117 108 118 113 203 105 137 149 144 144 147 146 132
10 M 116 139 148 164 163 221 2001 199 216 191 192 200 )99 181
F .90 109 107 114 12} 193 159 134 144 150 1St 152 149 136
100 M 116 172 163 185 231 185 189 198 18s 197 189 189 121 187
F 89 141 98 129 129 190 146 146 145 139 )37 146 193 152
= e
w =2
o -
o o : .
X '% .
.8 :
A0
W vdaa; veies e g - -



r e () | | L

TABLE 11l continued
TEST MATERIAL: Aroclor 1254 . . K
T\;o-‘-Ycar Ch.ronlc Oral Toxicily Study - Albino Ratas
Food Consumption Dala

Summary of Mcan Valucs

-
oy

a4

Food Consuniption

Tem o

”
.

Dictary Level of (grams/rat/scven days) Averapo Food
Aroclor 1254 Mounth: Consumplion
{apry) Sex 4 5 b 7 8 9 10 11 12 (grams/rat/seven days)

Conirol M 196 189 168 147 163 184 179 170 187 . 176

F 148 154 |;36 121 138 . 152 160 141 127 ' 112

1 M 189 181 184 198 190 190 197 152 190 ' 186

F 141 159 147 162 145 150 151 123 126 145

10 M 190 191 189 198 190 188 191 186 163 187

F 139 138 148 148 - 150 145 138 . 142 149 144

100 M 179 168 190 179 187 182 197 180 188 183

: F 148 14) 144 162 163 151 148 141 137 148

ot )0
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C. Mortality and Reactions

A frequency distribution of natural deaths oceurring during the
investigation appears in Table IV.
Neo untoward beohavioral reactions were noted arnong any of the

animals employed in the investigation,
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TABLE IV

TEST MATERIAL: Aroclor 1254

Two-Year Chronic Oral Toxicity Study - Albino Ratse

Mortality Data

Frequency Distribution of Deaths

Frequency Distribution of Dcathe

Dietary Levet : Months; ——TXota) Dead
{ppm) Sex 1-3 . 4-6 7-9 10-12 13-15 16-18 19-21 22-24 Number Tcated:?
Conirol M 0 0 0 2 | 7 6 9 257135
F 0 0 0 | k| 5 1 3 19735
‘) M 0 0 0 2 5 [ 8 9 30/35
F 2 o 0 [ 2 1 5 3 14735
10 M 0 0- 0 ! 3 'S 8 10 27135
F 0 1 | 2 3 4 7 227135
100 M o 0 1 3 2 5 7 9 27/35
F 1 0 4 4 2 4 [ 21/35

% Does not includo the five anlmals of each sex from every group sacrificed for interim pathologic atudics,
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o D. Hematologie and Clirical Blood Chermistrv Studies
Mean male and female hematalogic.and elinical blood chemistry

data are iurpmxrized in Tables V through LX.

Values for all paramcters investigated were within the normal
range for the albino rat. No significant differences betwee

va.lues. weare observed.
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Dietary
Leve]

(pnm)

Control

100

3

o §°°

Sex

o 0

TABLE V
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxicity Study - Albino Rata
Hematologic Data

Summary of Mean Valuea

Total Leukocyte Count Erythrocyte Count
(thouaanda/mm”) (million's /mm”)
Month: Monti»
3 6 .9 12 18 24 3 6 9 12 18 24

140 154 10.1  11.1 9.9 11.2 8.1 8.2 8.7 8.8 l.6 6.5
901 94 6.7 1.6 g.8 [.b 7.5 1.7 7.3. 7.a 1.7 =6.a

5.1 152 109 110 98 10.2 75 1.7 8. 1 1.7 8.0 8.0
11.6  12.2 7.3 8.7 6.6 11.8 7.5 7.6 1.7 6.9 7.3 6.4



Dietary
Level
Ipnm)

Control

100

Sex

17. 1

16.9

15.6

16. S

0

TABLE VI

TEST MATERIAL:

Aroclor 1254

Two-Year Chronic Oral Toxicity Study - Albino Rata

Hematologic Data

Summary of Mean Valuea

Hemoglobin Concentration

17. 7

17.4

17.6

17. 8

(g/100 ml)
Month:

9 12
15.7 17.6
14. 1 16. 7
13.8 15.6
13.9 14. 5

10

16. 1

16. 4

15.7

14.5

24

13.6

14. 6

15.3

12.7

51

50

47

48

49

47

47

47

Hematocrit Valuo

48

43

42

42

17

Mont h:
12

50

. 46

44

40

18

41

42

41

37

24

35

38

40

32



TADLE V11
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxlcliy Study - Alblno Rats
Hematologic Data

Summary of Mcan Valucs

P Y 1. A

Differcential Leukocyle Count (Number of Cella per Hundred)

P demd - e -

Dletiry Lymphocytcs . Neutrophils
Level Month: Moath:
(pom) Sex 3 é 9 12 18 24 3 ) 9 12 18 24
82.0 86.6 80.4 20.0 32,2
a’.o 06.6 8608 29.2 3660
88.2 79.6 85.8 29.0 30.2
92,2 92,0 179.6 20.4 137.6

00
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TEST MATERIAL: Aroclor 1254

TABLE VII continued

Hematologic Data

Summary of Mean Values

Two-Year Chronic Oral Toxlcity Study - Albino Rate

Differential Leukocyte Count {Number of Cells per Hundred)

Dietary Monocytea Eosinophilas
Level Month: Month:
{opm) Sex 3 [ 9 12 18 24 3 6 9 12 18 24
M 0.6 0.0 0.0 0.4 0.2 1.2 ). 4 2.0 1.0 0.2 0.8 1.6
- Control .
F 0.6 0.0 0.0 0.0 0.2 1.0 1.0 1.8 1.4 0.2 0.6 1.6
M 0.0 0.0 0.0 0.0 0.0 0.8 1.0 0.2 0.4 0.6 1.2 1.0
100 .
F 0.0 0.0 0.0 0.0 0.0 1.0 0.4 0.2 0.2 0.4 0.6 0.'4
-

0ELULL:




?¢ 00

WQY

Two-Year Chronic Oral Toxlcity Study - Albino Rats

O

" TABLE VII continued

TEST MATERIAL: Aroclor 1254

Itematologic Data

Summary of Mean Values

N

Diffcrential Leukocyte Count {(Number of Cells por Hundred)

Dictary Basaphilse
Level Month:
{ppm) Sex 3 6 9 12 18 24
) M o.o 0-0 o.o o.o 0.0 0.0
Coantrol )
F 0.0 0.0 0.0 0.0 0.0 0.0
M o.o _o'co o.o ooo o.o 0.0
100
. F 0.0 0.0 0.0 0.0 0.0 0.0
-
-
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TABLE ViII
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxlcity Study - Albino Rats
' Hcmatologic Data

Summary of Mean Values

S1e r*rr*'P"i

1e3tl

-

-

TV EPROTATT

Serum Glutamic-Pyruvic Blood Urca Nitrogen
Transaminasec-Actlvity ) Concentration
Dictary . {Dado Units) {(mgs %)
Level Month; Manth:
(ppm) Sex 3 6 9 12 18 24 3 6 9 12 18
M 38 48 45 415 42 36 17 15 12 10 14
Control .
‘ F 33 19 18 42 32 30 14 16 15 9 1
M 33 32 43 ‘80 18 41 14 15 13 12 ] ]
100
F ‘y2 46 49 61 46 78 16 15 13 14 13
——
-
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TABLE IX
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxicity Study - Albino Rats
Hematologlc Data
Summary of Mcan Values
Faated Blood Glucosa Scrum Alkalinoe Phoaphatase
Concentiration Activity
Dictary {mgs %) (King-Armatraong Units)
Luevel Mouth; Monih;
_{ppm)___ Sex ) é 9 12 18 24 3 6 9 12 18 24
M 128 123 49 a8 138 99 28.6 24.7 21.5 20.3 16.2 22.3
Control ’
F 130 118 115 92 134 109 18.9 17.8 10.6 1.9 6.8 20.2
W
M 109 113 129 128 124 115 35,4 23,2 27.4 27,0 14.6 2).5
100 ) - -t -
F 120 107 124 113 132 to7 17.1 18,1 19.3 16.7 10.0 2.6
ey
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Mean male and female urine analyses datz are summarized in
Tables X through XII,
No differences were noted between the urine from controI';nd
test animals at the intervals of examination.
ronnony
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TABLE X
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxicity Study - Albino Rats
Urine Analyaes Data
Summary of Mean Values
Diclary Glucose ~Albumin
Level Month: Month;
{ppn) Scx 6 9 12 18 24 3 9 12 18 24
M n n n n n n t t 2 +3
Control ~
F ‘n n n n n n n n t 12
M n n n n n )] t t t t2
100 . '
-y F n n n n n n t t t )
)
>
P
.. Key:
h':’ n = negative
SIV 1= trace; less than 30 mg/100 ml urine
+1 = 30 to 100 mg/100 ml urine
= +2 = 100 to 300 mg/100 ml urine
— O +3 = 300 10 500 mg/100 ml urine )
“ +41 = mure than 500 mp /100 ml urine
~J
w
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n a ncgative
t
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t2
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trace; lose than § per low power field
5 to 10 per low poweor field

10 to 15 per low power ficld
more than 15 per low power field

)
/-“
TABLE XI
TEST MATERIAL: Aroclor 1254
- ' Two-Year Chronic Oral Toxlcity Study - Albino Rats
Urine Analyses Data
Summary of Mean Values
Dicrary Microscopic Elementa pH
Level Month: Month:
I SRL Sex 3 b 9 12 18 24 12 18 24
A N n n n n 1 7 7 6
c =
. 3° n n n t t 8 6 6
s n no.n n t t 7 6 6
T 5 n n N t t 7 6 6
Key:
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G - TABLE X1
TEST MATERIAL: Aroclor 1254
Two-Year Chronlc Oral Toxicity Study - Alblno Rata
Urine Analyaes Data
Summary of Mecan Valuea
Diclary Specific Gravity
Level , Month: .
{(npm) Sex 3 6 9 12 18 24
M 1.029 1.022 1.033 1.027 1.042 1.051
Control
F 1,020 1.019 1.025 1.024 1.032 1.039
M 1.018 . 1.021 1.029 1.027 1.037 1.027
100 .
F 1.020 1.018 1.02) 1.022 1.029 1.031
——
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" deleterious histopathologie change confirm that these differences were

o &

F. Pathologic Studies

1. Three.Month Sacrifice

a. Gross Pathologic Findings

No cutstanding differcnces were noted between test
and control rats upon gross patheologicdl examination.

b, Qregan Weiske and Orean to Bedv and
Organ to Brain Weight Ratio Daca

- The zesults of the statistical analyses corducted on
absolute organ weights, organ to bedy weight and argan to brain weiéht
ratios are summarized in Tables X1l through XVIIIL.

Slgnificant differences between a test group and the
control group are desiénated by asterisl;s following the test valuo;;

Organ weights, organ to body weight and orgaa to brain
éeight ratios disclosed several nndbmly oc:u.rr-::-.g intergroup differences.

The lack of any consistent dose related response and the absence of any

not related to the ingestion of Aroclor 1254.
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TAB!LE XIn
TEST MATERIAL: Aroclor 1254
Two-Year Chronlc Oral Toxlcity Study - Alblné Rate
, Organ Weight and Ratio Data
Three-Month Sacrifice
Summary of Mean Values

Organ: Liver

Dictary Levcl

of Organ Welght Organ/Body Welght Ratio Organ/Braln Weight Ratio
Aroclor 1254 {g) (g/100 g) - (g/g)
(ppm) Malcs Females Malcs __Females Males Females
Control 21.4 13.0 4.11 4.16 10.3 6.82
-
% | 24.0 . 13.5 4.34 4.34 11.7 6.85
2 10 22.8 13.1 1.59 4.29 10.9 6.85
,-% 100 28.0e 13.8 ' 5.25 4.89 14,660 7.11

———— o Am

cee 0
!

¢ Statistically significant difference at the 95 percent confidence level.
“® Statistically significant dilference at lhe 99 percent confidence level,
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o TABLE XIV '
TEST MATERIAL: Aroclor 1254 . : g

Two-Year Chronic Oral Toxicity Study - Albino Rats 2
Organ Weight and Ratlo Data E

Three-Month Sacrifice :‘

Summary of Mcan Valucs E\

Organ;: Kidneys ::‘

Jdictary Level

of Organ Welgint Organ/Dody Welght Ratlo Organ/Brain Welght Ratio
Aroclor 254 (e) (g/100 g) ’ (g/g)
{(ppm) Malcs Femalea Males Fcmales Males Females
Conltrol 4.03 2.49 0.782 0.802 .1.95 1.31 .

-ﬂ .

o | 4.30 2.62 0.778 0. 845 2.09 1.32

= |

: 10 4,05 2.61 . 0.821 0.852 1.94 1.36

§ 100 4.21 2.74 0.792 0.975 2.19 1.42

gee 00
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TABLE XV

TEST MATERIAL: Aroclor 1254

Two-Year Chraonic Oral Toxicily Study - Albino Rats

Organ Wcight and Ratio Data
Three-Month Sacrifice
Summary of Mcan Values

Organ: Spleen

Dictary Level

of Organ Welght Organ/DBody Welght Ratlo Organ/Brain Welght Ratlo
Aroclor 1254 (e) {g/100 g) (e/g)
(phm) Malcs Females Males Fcmales Males Females
Control .. 0.766 + 0.578 0.150 0.184 0.371 0.302
1 0.942 0. 668 0.167 0.217 0.454 0.338
10 0.766 0.586 0.154 0.191 0.368 0.308
100 0.814 0.542 0.15) 0.192 0.425 0.281
- ]
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TABLE XVI{

TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxicllyl Study ~ Albino Rats
Organ Wclght and Ratio Data
Three-Month Sacrifice
Summary of Mcan Values

Organ: Gonads

Dictary Level

of Organ Welght - Organ/Body Welght Ratlo Organ/Brain Weight Ratlo
Aroclor 1254 (c) (¢/100 g) {g/g)
{(ppm) Malcs Females - Males " Females - Malcs Females
Control 3,60 0.114 0.698 0.0370 174 0.0599
1 3.50 0.134 0.637 0.0431 1.70 0.0675
10 3.55 0.110 0.720 . 0,0361 1.70° 0.0568
q
g 100 .82 0.120 0.718 0.0426 1.99 0.0618
b b .
o
=
. D '




TABLE XVII
TEST MATERIA.L: Arvoclor 1254
Two-Year Chronic Oral Toxlcity Study - Albino Rats
Organ Weight and Ratlo Data
Three-Month Sacrifice
Summary of Mean Valucs

Organ: lleart

Dictary Level

of Organ Welght Organ/Body Weight Ratlo  Organ/Brain Welght Ratlo
Aroclor 1254 (e) (g/100 g) . (g/g)
{(ppm) Males Females Males Females Males Females
Control 1.59 1.05 0.307 0.339 0.767 0.551
| 1.56 .02 0.283 0.332 " 0.756 0.516
10 ' 1.49 0.984 0.302 0.322 0.713 0.51s
100 1.58 0.992 0.297 0.352 0.817 0.512
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TABLE XVIII

TEST MATERIAL: ' Aroclor 1254

Two-Year Chronlc Oral Toxicily Study - Albino Rate

Organ Weight and Ratio Data
Three-Month Sacrifice
Sumimary of Mcan Values

Organ: DBrain

TN
——

Dictary Level ' Final Body Wcights
of Organ Welght Organ/Body Welght Ratio of Sacrifliced Rata
Aroclor 1254 (g) (g/100 g) (g)
{(ppnr) Malcs Femaloe Malcs Fcmalces Malecs Fcmalcs
Control 2.07 1.91 0.402 0.616 518 314
1 2.07 1.99 0.376 0.647 553 3l
10 2,09 Y 0.424 0.625 " 499 307

ooy
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e. Histonatholoeic Findines

t
e )
:
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x) '

Histopathologic examination of tissues and organs
taken from all animals from both the control and 100 PPm™ gToups was
conducted.

N Tables XIX and XX list all histopab‘zologic'shaages
noted. cr

All of the lesions noted in the microscopic examina-
tion of tissues were those of spontaneous disease and are r;ot unusual
for the albino rat. .The most frequent findings were lesions in the
trachea and lungs, indicating chronic murine pneumonia. These oc-

curred in the control as well as the rats fed Aroclor 1254.
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TABLE XIX
. TEST MATERIAL: Aroclor 1254
Two-Year Chronie Oral. Toxicity Study - Albino Rats
Histopathelogic Changes
Three-Month Sacrifice

Group: Control

Number of Aver

Animals QOrran Examined Findings Incidence Cea
5 Males Trachea Tracheitis 1 1.¢
Lung Chronic respiratory
disease 1 " 1.¢
Urinary Bladder Hyperplasia 3 1.¢
5 Females L\;.ng Chronic respiratory .
disease 1 1.0

All other tissues and organs were normal histologically,

[l

Grading Svstem

$ = minimal
0 = slight
0 = mild
0 = moderate
0=
0=

severe

0
1
2
3.
4.
5. extreme
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TABLE XX
TEST MATZRIAL: Aroclor 1254

Two-Year Chronic Oral Toxicity Study - Albino Rats
Histopathologic Changes
Three-Month Sacrifice

Group: 100 ppm

Number of

7 Averag
Animals .. Qre2an Txamined. ... __Findines .___ .  Incidence . _Grade
5 Males Trachea Tracheitis 1 1.0
Lung Chronic respiratory
disease 3 1.0
. S Females Trachea Tracheitis 1 1.0

All other tissues and organs were normal histologically.

ding:Svs:e:'.—.

)
|2

minimal
slight
mild
moderate
severe
extreme
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. 2. Sixe\lanth Sicrifice

a. Gross Patholesic Fiadings
No outstanding differences were noted between test and

control animals,

€ b, Crecan Weizht and Crvan to Redv and
Qrgan to Braia \Weizn: Ratio Daca

The results of the statistical analyses conducted on
‘absolute organ weights, organ to-bedy weight and organ to brain weight ™
ratios are summarized in Tables XXI through XXVL
Organ weights, organ to bady weight and organ to brain
weight ratios disclos.ed several randomly occurring intergroup differences,
The lack of any consistent dose related response and the ab;enc; of any
( O deleterious histopatholcgic change confirm that these differences were

() .

, " not related to the ingestion of Aroclor 1254.

B | ] : an1ﬂﬁ8.
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TABLE XXI11

TEST MATERIAL: Aroclor 1254

Two-Yoar Chronic Oral Toxicity Study - Albino Rats

‘Organ Weight and Ratio Data
"'Six-Month Sacrifice
Summary of Mean Values -

Organ: Kidncys

Dictary Level

of Organ Welght Organ/Body Welight Ratlo Organ/Braln Weight Ratlo
Avoctor 1254 (g) (g/100 g) (g/g)
{pom) Malcs Females Malca Fcmalen Malca Females
Control 4.04 2.79 0.664 0.806 2.06 1.43
1 3.80 2.58 0.715 0.784 1.75% k.39
10 3.22¢ 2.50 0.703 0.780 1.57? . 1.31
100 3.234 2.43 0.700  0.86) 1. 684 1.25
- . o
<>* Stallstically significant difference

v

o

-
w
©
~

guUuULY

. ®#BSEOD

at the 95 percent confidence level,
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TABLE XXI

TEST MATERIAL: Aroclor 1254

Two-Year Chronic Oral Toxicity Study - Albino Rata

Organ Weight and Ratio Data
Slx—Monlrh Sacrilice

Summary of Mean Values

»

Organ: Llver.

-y

Dictary Level

of - Organ Welght Organ/Body Welght Ratio Organ/Brain Weight Ratio
Aroclor 1254 () (g/100 g) (g/g)
(onm) Males Females Males Fcemales Males  Females
Control 22.9 13.1 3,74 3.77 1.7 6.71
A ‘ 16. 15e 10,34 | 3.01%¢ 3.a1te T.45%% 5.549
‘ 10 - . 12.9% 9,544 2.81%+ 2.94%* 6.29%¢ 4.99"
% . 100 19.2 12.4 4.14 41.40 10.0 6.39
- .
9 L
) p=o 2 Statistically significant difference at the 95 perceat confidence lovel.
™ . &t ¢ Statistically aignificant difference at the 99 percent cop_ﬁlla:’tco level,
w ¥ |
[ee]
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- TABLE XXIi1

TEST MATERIAL: Aroclor 1254

Two-Year Chronic Oral Toxicity Study - Alblno Rats )

Organ Weight and Ratio Data
Six-Month Sacrifice
Summary of Mean Values

Organ: Spleen

D.c:tary Level

of Organ Weight Organ/Nody Welght Ratlo Organ/Brain Weight Rallo
Aroclor 1254 (g) 4 (g/100 ¢g) {/g)
{apm) Males Females Males Females Males Females
Cuntrol 0.752 0.684 0.122 0.196 0.384 0.350
1 0.830 0.602 0.155 0,182 0.384 0.324
10 0,588 0.594 0.128 0.184 0.287 0.311
‘100 0.684 0.512 0.150 0.180 0.356 0.264
-
=
a [
e
ot
poed
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] TABLE XXV
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxicity Study - Albino Rats
Organ Weight and Ratio Data .
. Six-Month Sacrifice
Summary of Mean Valuesn
Organ: Gonads .
Dictary Level
of Organ Welght Organ/Body Welght Ratio Organ/Brain Weight Ratio
© Aroclor 1254 tg) (g/100 g)
{opin) Malcs Females Malcs Fcmales Malecs Females
Control 3.55 0.0960 0.591 0.0279 1.81 0.0492
| 3.67 0.0922 0.691 0.0280 1.70 0.0496
10 3.30 .0.0868 0.724 0.0272 1.6t 0.0454
100 3.44 ©0.104 0.747 0.0364. 1.79 0.0536
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TABL.E XXv
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxicity Study - Alblno Rats
Organ Weight and Ratlo Data
Six-Month Sacrifice
Summary of Mean Valucs

Organ: lleart

Diectary Level

Organ Welight Organ/Body Welght Ratio

-Amdzi 2ss o) A Organlnnl(r;}f;;lghl Ratilo
ipom) Males Females Males Females Males Females
Control 1.70 1.05 0.282 0.302 0.867 0.538
1 1.58 1.04 0.298 0.316 - 0.73) 0.559
10 1.44 1.03 0.314 0.320 0.702 0.539
100 1.40 k.02 © 0,301 0.361 0.729 0.526

‘gl
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_ TABLE XXVI
TEST MATERIAL;: Aroclor 1254
Two-Year Chronic Oral Toxicity Study - Albino Rats
Organ Weight and Ratio Data
Six-Month Sacriﬂc? ’
Summary of Mcan Values
Organ: Drain
Dictary Level ) T Final Body l\'.'eighl-
of ~ Organ Welght Organ/Body Weight Ratio of Sacriliced Rats
Aroclor 1254 (g} (g/100 g} ()
{ppm) Males Females Males Fermalen Malca Females
Control ] 1.96 1.95 0.320 0.560 6I]' 3148
1 2.16 1.86 " 0.4044 0.562 " 534 331
10 2.05 1.91 0.447%% 0,593 5y 322
100 1.92 1.94 " 0.4144% 0.681% 464 285

g ® Statistically sipgaificant difference at the 95 percent confidence level,
~>7* Slatistically significant difference al the 39 percent conlidence level.
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e, Histopathologie Tiadiacs

Histopathologic examination of tissues and ofgans

~ taken from i;l animals from bath the control and 100 ppm groups was

conducted.

Tables XXVII and XXVIOI list all histopathologic changes
noted.

All of the lesions noted in the microscopic examination
of tissues were those of spontanecus disease and are not unusual for the -
albino rat. The most frequent findings were lesions {n the trachea and
lungs, indicating chronic murine pneumonia. These occurred in the

control as well as the rats fed Aroclor 1254.



TABLE XXVII

TEST MATZRIAL: Aroclor 1254
Nc;-"{car Chronic Or:al Toxicity Study - Albino Rats
Histopathologic Changes

‘ Six-Month Sacrifice

Group: Coentrel

Number of B _ Avers
Animals QOrgan Sxamined Findines Incidence Crad,
5 Males Trachea .« Tracheitis 2 1.5
Focal tracheitis 2 1.0
Lung Focal pneumenitis 1 0.5
Hyperemia 2 1.0
Liver Focal pericholangitis "1 1.0
Skeletal Muscle  Focal inflammation 1 1.0
5 Females Trachea Focal tracheitis 1 . 1.0
Lung Hyperemia e - 2.5
Liver . Hyperemia 1 1.0
) Pericholangitis 1 0.5
Kidney Focal inflammation 1 1.0
All oth;a.'.- tissues and orgazs were normal histelogically. I
dradinz Svstam ' -
0.5 = minimal
1.0 = slight
;o 0s mild
3.0 = modarate
4.0 = severe
$.0 s extreme
. ) 1591
ACH o°
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TAg LE XXV

. TEST MATZRIAL: Aroclor 1254
W;-Ycar Chronic Oral Toxicity Study - Albino Rats
Histopathelogic Changes

Six-Month Sacrifice

Croup: 100 ppm

Numbe: of . Ave rag
Animals Qr=23a Examincd Findines Incidence Crade

S Males " Trachea ‘Tracheitis 2 2.0

Focal tracheits 1 1.0

Lung Focal pneumnoritis 3 0.5

Liver Focal pericholangitis 1 2.0

Kidney Focal nephritis ! 0.5

5 Females Eeart Myocarditis 1 0.5

Trachea Focal tracheitis 3 0.5

_ Lung Focal pneumonitis 4 1.0

- Hyperemia 1 1.0
Kidney Focal nephritis r4 3.0°

All other tissues and organs were normal histologically.

Crading Svstam

0.5 = minimal
1,0 2 slighe
2.0 = mild

3.0 = moderate
4,0 = severe
5.0 = extreme

AOM 003592
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3. Twelve-Month Saerifice

a. Cross Patholosie Findings

Gross pathologic findings among test animals were not
significantly diflcrent from those noted in control animalas,

b. Organ Wecight and Ratio Data

The mean organ weight and ratio data collected at the
12-month s'acriﬁc.e._a‘re presented in Tables XXIX through XXXIV.

Statistically significant differences, are designated by
asterisks following the test group value.

Organ weights, organ to boedy weight and orgaa to brain
weight ratios disclosed several randomly occurring intergroup differesnces.
The lack of any consistent dose related response and the ahsenca.fo'f any

deleterious histopathologic change confirm that these differences were not

related to the ingestion of Aroclor 1254,
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TABLE XXI1X
, . TEST MATERIAL: Aroclor 1254

Two-Year Chronlc Oral Toxlcity Study - Albina Rats

Twelve-Month Sacrifice

Organ Weight and Ratio Data
Summary of Mecan Values

Organ: Llver

Organ Welght Organ/Nody Weight Ratlo Organ/Braln Weight Ratio
Dictary Level fe) (/100 g) (g/e)
(porm) Males Females Malen Fcmales Males Females
Control . 22.1 15.5 3.79 3.52 10.8 .12
1 20.6 12.9 3.09» 3.4 o 9.89 7.29
10 23,5 14. 6 3,52 4,34 11.2 7.34
100 27.1# 12,2 " -4,58¢ 3.43

12.7 6.30
'

® Statistically signiflcant difference at the 95 percent confidence level.
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TABLE XXX

- TEST MATERIAL: Aroclor 1254

Two-~Year Chronic Oral Toxicity Study - Alblno Rats

Twelve-Month Sacrlfice

Organ Welght and Ratlo Data

Summary of Mcan Valuea

Organ: Kidneys

o~
‘ -)
.

Organ Weight

Organ/Dody Wciéht Ratio

Organ/Brain Wcighl’ Ratio

Dictary Level (g) , (g/100 g) (s/g)
{aam) Males Females Malcs Femalen Males Females
Control 4.04 3.19 0.692 0.738 1.97 LS8
| 4.09 _ 2.75 0.618 0.728 1.98 1.55
10 4.64 2,76 0.697 0.817 2.2 1.39
100 4.9 2.78¢ 0.740 0.796 2.06 1. 44

® Statistically significant difference at the 95 percent confidence level.
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TABLE XXXI f:\
&
TEST MATERIAL.: Aroclor 1254 . ;
Two-Year Chronic Oral ',l‘oxi‘city Study - Albino -thl <
Twelve-Manth Sacrifice a
Organ Weight and Ratlo Data .:
Summary of Mean Values E
i
Organ: Spleen 3
. Organ Weight Organ/Nody Welght Ratlo Organ/Brain Welght Ralio '::
Dictary Level (g) (g/100 g)
{onm) Males Females Males Femalcs Males Females
Control . 0.778 0.796 0.133 0.183 0.380 0.396
‘; 1 0.714 0.484% 0.107 0.129 0.344 0. 27t
=< 10 0. 904 0. 548 0.135 0.161 0.430 0.215
t?; 100 0.754 0.976 0,126 0.280 0,152 0.517

10

66t

.

® Statistically significant difference at the 95 percent confldence level.’
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TABLE XXXI1
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxicity Study - Albino Rats
Twelve-Month Sacrifice
Organ Weight and Ratio Data
Summary of Mcan Values

Organ: Gonads

Organ Welight : Organ/Nody Weight Ratlo Organ/Brain Weight Ratio
Dictary Level {(g) (/100 g) _ (g/g)
(nom) Males Females Males Females Males Females
Control - 3.46 0.116 0.592 0.0275 1.70 0.0574
1 . 3,68 0. 111 0.557 0.0294 1.78 0.0624
- - .
= 10 _ 3.68 0.0918 0.550 .  0.0270 1.75 0.0461
anh
= 100 3,56 0.121 0. 603 0,0334 1.67 0.0624
N,
N
S, .
O
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° TABLE XXXIII
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxicily Study - Albino Rate
Twelve-Month Sacrlfice .
Organ Welght and Ratio Data.
Summary of Mean Valucs
Organ: llcart
Organ Welght Organ/Body Weight Ratlo Orcgan/Brain Weight Ratio
Dietary Level (g) (/100 g) (g/g)
{fonm) Males Females Males Females Malecs Females
Control N A | 1. 23 0.293 0.286 0,835 0.609
\ 1.68 1.13 0. 255 -0, 301 0.812 0.615%
w—— _ 10 1.84 1.08e0 0. 275 0.322 0.875 0.544+
% 100 1.69 1.14 0. 284 0,325 0.795 0.589
3
X

wav

€00

¢ Statistically significant difference at the 35 percent confidence level.
&> Statistically significant dilfcrenca al the 99 percent confidence level.
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TABLE XXX1V
TEST MATER!AL: Aroclor 1254
Two-Year Chionic Oral Toxicity Study - Albino Ratas
Twelva-Month Sacrifice
Organ Wcl_ght and Ratio Data

Summary of Mean Values

Organ: Brain

Organ Welght Organ/Rady Weight Ratlo Filnal Dody Weight of
Diclary Levol () (g/100 g) Sacrificed Anlmals (gramas)
{pom) Males Females Males Female Malcs Females
Conlrol~ 2.04 2.02 0.35 0.474 584 4319
1 _2.08 1.78 0,315 0.475 665 380
-
= 10 2. 10 1.99 0.315 0.59) 6699 338»
: . . '
== 100" 2,14 1.93 0.361 0.552 596 358
-
N
aa ¢ Statistically significant difference at tho 95 percent confidence level.
>
)
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e ¢. Histooathologic Findings
" Histopathologic examination of tissues taken {rom each ra

sacrificed from the control and 100 ppm groups after 12 months of testing

was conducted,

Tables XXXV and XXXVI list all histopathologic changes

noted.

3 S o Fonazs
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TABLE XXXV
C :

TEST MATZRIAL: Aroclor 1254
Two-Year Chronic Oral Texdicity Study - Albino Rats
Histopathologic Changes
Twelve-Month Sacrifice

Gr oup: Control

[

Number of Ave
Animals Crezan S.\'amined Findinzs , Ineidence Cr
S Males Trachea Tracheitis - 1 1.
Lung ) Chronic respiratory .
disease 2 1.
Urinary Bladder Caleulus 1 1.
5 Femnales Trachea Tracheitis 1.. l
Lung Chrenic respiratory !
, disease ) I T 1.
: : Colon Parasites R l.
All other tissucs and organs were normal histologically. ‘
Grading System :
|
0.5 = miznimal 1'
1.0 = slight , :
2.0 =z mild
3.0 = moderate
4.0 = severe
5.0 = extreme
FoN1626
) ACM  0G3sc]
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. TABLE XXXVI
TEST MATZRIAL: Arccler 1254
Two«Year Chronic Oral Toxicity Study - Albino Rats
Histopathologic Changes |
Twelve-Month Sacrifice

Group: 100 ppm

Number of Or;a.n - Aver:

Animals Examined Findings e Ihciéence - Grac
5 Males Lung Chronic respiratery disease 4 -1, o
S Females Heart Focal myocarditis 1 1.0

Trachea Tracheitis . 1 1.0
Lung Chronic respiratory disease 1 1.0
Adrenal Congestion 1 1.0

All other tHissucs and organs were normal histologically. .

Grading Svstem

0.5 = minimal

1.0 = slight

2.0 = mild

3.0 = moderate .

4.0 = severe

5.0 = extreme )

Foa102?
ACM  003s¢
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4. Final Sacrifice

a. GCross Patholoric Tindizes .

Cross pathologic findings among test animals were not
significantly different from thaose noted in control animals.

b, Crean Weicht and Ratie Data

The mean organ weight and ratio data collected at the
final sacrifice are presented in Tables XXXVIO through XLII,

Statistically significant differences, are designated by

asterisks follewing the test group value.

Absolute liver weight, liver to body weight and liver to

brain weight ratios were significantly elevated in both mile and female

rats fed 100 ppm Aroclor 1254. Other organ weights, organ to'bé&y ‘

weight and organ to brain weight ratios disclosed several randomly oc¢- ¥

curring intergroup diiferences. The lack of any consistent dose related ,
response and the absence of any deleterious histopathologic change confirm |

that these differences were not related to the ingestion of Aroclor 1254. :

FAMO2R
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TABLE XXXVl
TEET MATERIAL: Aroclor 1254
Two-Year Chronic Oral Tox‘lclty Study - Albino Rats
Organ Welghl‘and Ratlo Data
Summary of Mcan Values
Final Sacrifice

Organ: l.iver

. Organ Waight Orvgan/Boildy Weight Ratlo Organ/Braln Welght Ratio
Dictary Lcvel {g) ) {g/100 g) (e/g)
{(ppm) ) Males *  Fernalas i Malewo Femalee Malcs Females
Cantrol 22.0 16.3 3. 47 3.05 10. 10 8.42
| 19.5 16.1 2.99 .10 8.76¢ 8.3}
10 23.9 19.5 3.21 3. 849 11. 40+ 10. 30
100 30,24 12, 109 4.75%s 8. 6244 14. 109 17, 104+

¢ Statistically significant differenco at the 95 percent confidence level. "
%2 Statistically significant difference at.the 99 percent confidence’level.

ADM 003604
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TABLE XXXV

TEST MATERIAL: Aroclor 1254

Two-Year Chronic Oral Toxlclity Study - Albino Rats

Organ Welght and Ratlo Data
Summary of Mean Values
Fina) Sacrlfice

Organ;: Kidneys

Organ Welght

Organ/DBady Weipht Ratio

Organ/Brain Welght Ratio

dictary Level ((3) (/100 g) (e/g)
{(ppm) Males Females Males Females Malce Females-
Zontrol 5.57 3.48 0.877 0,646 - .57 1.79 |
1 5.52 3.68 0.868 0. 706 2.48 1.88
10 5.6) 3.47 0. 761 0.717 2.70 1. 84
100 4. 74 3.44 0.749 0,899+ 2.21 1.82

~ Statistically significant difference at iha 95 percent confidence level,

e mimitn & P
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TABLE XXXIX
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral 'I‘ox.lclly Study - Albino Rate
Organ Weight |and Ratio Data
Summary of Mean Values
Final Sacriflce

Organ: Spleen

‘.
~_/

J)9€00

? m e ol

-~

’

b
[
}

LN

co

Organ Weight Organ/Body Weight Ratio Organlnrain Weight Ratlo ¥
Dietary Level (e) (g/100 g) {s/g)
tppm) Males Females Males Females Males Fematles
Control 1. 1§ 0.96 0.182 0. 81 0.520 0.492
-— ) 1.26 1.06 0.189 0.237 0.568 0.562
:J
= 10 1.57 0. 86 0.220 0,175 0.749 . 0.462
22 100 .04 0.66 - 0.164 0.174 0.489 0.352
ot
O
Q .
O3 '
S
L
o
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TABLE XL
TEST MATERIAL: Aroclor 1254
Two-Ycar Chronic Oral Toxicity Study - Albl'no.nau
Organ Welglll‘and Ratlo Data

Summary of Mean Valucs

Final Sacriflce
Organ: Gonads
_ Organ Weight Organ/Bady \Veight Ratio Or;an/Brain Weight Ratio
Dictary Level (e) (g/100 g) (e/g)
. (ppm) Males Femalcs Males Femalea \ates Females
Control 2.52 0.123 . 0.397 0.0222 1.15 0.0628
| 3.19 0. 204 0.482 0.0390 1. 43 0.1010
g 10 3.28 0.135 0.445 0.0283 1.58¢ 0.0707
2> 100 3. 44 0.128 0.547 0.0116 1.60¢ 0.0666
) '
™o

¢ Statistically significant difference st the 95 percent confidence level.
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TADLE XLI
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxicity S.tudy « Albino Rats
Organ Welght .and Ratio Data

Summary of Mean Values

Final Sacrifice
Organ: Ieart
Organ Welght Organ/Baody Welght Ratio Organ/Brain Welght Raiio
Dietary Level (g) (g/100 g) {s/g)
{pom) Males Femalas Malos Females Malcs . Females
Zontrol 1. 87 1.54 0.294 0.288 0. 860 0. 795
I .98 © 1.58 0.303 0,302 0.889 ' 0. 805
o 2.08 1.37 0.279 0.282 0.998¢ . 0.721
ﬂloo 1. 94 1.50 | 0.304 0.386¢e 0.909 0. 803

1ty 00

ADR

2 ¢ Statistically significant difference at the 95 percent confidenca level.
" glalhtlcally significant difference at the 99 percont confidence level.
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TABLE XLIt
TEST MATERIAL: Aroclor 1254

Two-Year Chronic Oral Toxicity Study - Albino Ratse *

Organ Weight and Ratlo Dala
'

Summary of

Mean Values

Final Sacrifice

Organ;

Brain

7 18T 1-01g PP

Organ Weight

Organ/Dody Weight Ratio

Final Body Weight of

Dietary Level (e) (g/100 g) Sacrificed Animals (gramas)
{ppim) Males ! Females Males Female Males Females
Conlirol 2.18 1.95 0. 342 0.362 642 551
| 2.22 1.94 0. 347 0.376 656 540
10 2.08 . " 1.88 . 0.279 0.388 762 500
100 2.13 1.68 0.340 0.486%9 656 4110

21y (00

©2 Statistically significant difference at the 99 percent confidence level.
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L ° €. Histovatholociec Findincs

~

Histopathologic examination of tissues and organs

taken from all animals sacrificed after 24 months on test was cenducred.

Tables XLIIT through XLVI list all kistopathologic chan

noted. Table XLVI contains the results of the histopathologic examinatic

of the urirary bladcers.

Significant liver injury was found in animals fed 100 ppr

Arocler 1254 (T-UI). The compound associated lesions consisted of

vacuolar change, facal hypertrophy and focal hyperplasia, In addition,
there were lesions of inflammation, necroqis. fibrosis and minor de-

generation, were more severe and {requent in the T-UI group..

The vacuoclar change was not seen in the coatrol animals
but was cbserved occasionally in livers from T.l (] ppm) and T.II (10 ppmr

'| animals. It was frequen: in the T-IIl animals. This lesion is morphologic
{

indicative of fatty degeneration. Formalin-{rozen secticns of livers from

Tepresentative animals which displayed vacuclar changes were stained witl

. . Qil Red 0 to reveal the presance of fat. The vacuoclar lesicn in the cytopla

! ' of these cells was positively idenilied a3 fat, -

.- 8
, The hypertrophic changes found in the liver was focal anc

! olten limited to the central lobular area where groups of cells were swolle:
| to two or three times their normal size with clear pink hamogeneous cyto-

. plasin, The hynerplasia wad assoviated with the same cells and aggcaren

L Faninas
. | ACM 00361C
i

00C 413



ey

S

to be an extension of the hypertrophic lesicn. The hyperslastic cells

were also usuilly hypertrophic. The most severe examples of hyserzlasi

saws aae

nornial hépa:ic tissue.

The minor lesions of degeneration, hepatitis, duc:ule
cell proliferation, necrosis and focal .Iyrnphoid inf{iltration seen in the
conirol animals and the T-land T-II grcup.s are lesions of spontaneocus
disease and are not related to the Aroclor 1254. This level of liver diseas

is not unusual in rats of this age.
Hyperplasia of the transitional epithelium was present
in the urinary bladder of animals from the control group and each of the

test groups. This lesion was usually associated with cysditis, I‘I'he most

. severe changes were associated with the presence of mineralized calculi

in the bladder lumen.

All of the other lesions in other tissues found in these

animals arc related to 3pontaheous disease and they are not unusual for

old rats.

4 ,
i . /04 '5("’/’:_._‘ /f“t___’_. ’-/
Donovan E. Gordon, L. V. M., Pa. 2.

Diplomate, American College of
Veterinary Pathologists
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TABLE XLI
% TEST MATERIAL: Araclor 1254
'l‘wo-‘l!ear .Chronlc Oral Toxicily Study - Albino R.al-
Histopathologic Changes

Final Sacrifice

Group: Control

Number of Average
Animals Orpan Examined Findinga Incidence Grade

11 Males Heart : Chronic focal myocarditis 3 1.0

' Trachea Tracheltia 3 1.0

Lung Chronic reapiratory dlsease 9 1.0

Liver | Focal degenceration ' 1 1.0

' Ductile hyperplasia 2 .0

Stomach . Chronic gastritia 1 1.0

Spleen, - lHemosiderosis " . i 1.0

Kidney Chronic nephritis g ' 1.0

Teslcs, Testicular degeneration 2 1.0

= : i i ' .

=~ ; . Periarteritis .ok 2 1.0

jorw) Proslate Inflammaltion ' 1 1.0

=d Adrenal Gland Telangicclasls _ 1 1.0

'3'1 I Nodular hyperplasia ! ! ] 1.0

:’1 o Facal fatty change E l 1.0

Brain l 'Focal encephalitis .. - 1 1.0

Eye mflammaltion * , 2 1.0

000
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TABLE XLIII continued

TEST MATERIA!L: Aroclor 1254

- Two-Year Chronic Oral Toxicity Study - Albino Rats

Histopathologic Changes
Final Sacrifice

Group: Control

Number of

YL £ o e— —— —

Average
Animals Organ Examined Findings Incidence Grada
14 Females Heart Chronlc focal myocarditis 7 2.0
Trachea Tracheitls 3 1.0
Lung Chronic respiratory dlacase 13 1.0
Liver Focal lymphold iafiltration 3 1,0
Duclile hyperplasia 2 1.0
IFocal hepatitis 1 1.0
Non-lipid vacuolar change 2 0.5
Stomach Chronic gastritis 3 ‘1.0
Acanthosis - squamous epithelium 5 1.0
- Colon Parasites } 1.0
= Spleen Hemosiderosis 4 1.0
- Uterus Melrilis 3 2.0
o= Kidney Chronic nephritis 6 1.0
% Focal lymphoid inflitration 1 1.0
5 Ovary Cyst . 1 1.0
p 4
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TABLE.XLII continued
TEST MATERIAL; kAroclor 1254 ,
Two-Year Chronic Oral Toxlcity Study - Albino n'-u
llialoPa-lhologic Changes
Final Sacrifice

Group: Control*

Number of Average
Animals Organ Examined Findings Incidence ‘ Grade
14 Females Adrenal Gland Telangleclasia

Nodular hyperplasia
Pheochromocyloma
Chronic librosis and atrophy

Salivary Gland

- o e e
(=N = I~ I |

All other tissues and organs were normal histologically.

Grading System

0.5 za'minimal 2.0 = mild 4.0 = severe
1.0 = alight _ 3.0 s moderalte 5.0 = extremes
=
=
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- I " TADLE XLV, '
TEST MATERIAL: Aroclor 1254
"Two-Year Chronic Oral Toxicity Study - Albino Rals
Histopathologic Changes
. ‘Final Sacrifice

Group: 1| ppm

Numbecr of ' ' Average
Anim-ls Orpan Examined Findinge : Incidence Grade
1) Malwa Heart Chranic focal myocarditis 5 1.0
Trachea Tracheitis 6 1.0
Lung Chronic respiratory disecase 9 1.0
Congeslion | 1.0
Liver ' Ductile hyperplasia I 0.5
Vacuolar chal.lgc {fatty) i 1.0
Necrosia i 3.0
Pancroas . Chronic foca) pancreatitie 2 1.0
Periarteritis 1 2.0
Stomach Chraonic pastrilis 2 1.0
ey Acanthoyis 2 1.0
= . Ulcer 1 I.0
2 Spleen Jlemoasiderosia 5 2.0
- Kidney Clhronic nephritia 8 2.0
Nl Tesles Testicular degeneration 2 1.0
» *
Q
x
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TABLE XLIV continued
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxicity Study - Albino Rats
Ristopathologic Changes ,
Final Sacrifice
Group: | ppm -
Number of Avcrage
Animals Organ Examined Findings Incidence Grade
11 Males Teceles {continued) Periarteritis 2 1.0
Focal calcification 2 2.0
Proslate nflanunation 6 2.0
) Scminal Veslicle Inflammalion 2 2.0
Pituitary Congestion l - 1o
Adrenal Gland - Nodular hyperplasia ) 1.0
I*arathyroid Gland Hyperplasia ) 1.0
22 Females Heart Chronlc focal myocarditis 12 1.0
— Trachea Tracheltis 16 1.0
- Lung Chronlc respiratory discase 17 2.0
= 2 . Liver Focal lymphoid infiliration 3 1.0
O -
S 4
= H
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TABLE XLIV continuéd
TEST MATERIAL: ‘Arocl(‘)r 1254
Two-Year Chronic Oral Toxicily Study - Albino Rats
llistopathologic Changes ,
Final Sacrifice |

Group;: | ppm *

RKNumbers of ) Average
Anin:. i~ Organ Examined Findings Incidence Grade
22 Fes... ! » Liver {conlinued) Ductile hyperplasia 2 1.0
Vacuolar change {fatty) ) 2.0
Congention | 1.0
Necrosis | 1.0
Stomach Focal inflammation and acanthosls 4 2.0
Colon . Parasites 2 1.0°
Spleen Ilemosiderosis 8 2.0
Lymph Node - Abecesses 1 ‘1.0
— Kiduney Chronic nephritls 8 1.0
> g Focal calcification 3 1.0
X o Uterus Melritis 6 1.0
- Pituitary Hyperplasia - 4 1.0
e Ln Adrenal Gland Telangiectasia 17 1.0
- ¢ N ) _Nodular hyperplasia 1 1.0
< Congealion - . ) | 1.0
o Focal fatty change 3 1.0
=
S Il other tissuce and organs were normal histologically.

Giradine Svatam
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: TABLE XLV
TEST MATERIAL: Aroclor 1254
‘ Two-Year Chronic Oral Toxlcity Study - Albino Rats
Histopathologic Changes
Final Sacrifice

Group: 10 ppm

ey (100

Number of . Average
Animals Organ Examined ' Findings . ’ Incldence Grade
12 Malcs Heart Chronic local myocarditis 7 1.0
' Trachea Tracheilis 9 2.0
Lung Chroanic resplratory discase 1 1.0
. ! Pacuimonia ' | 1.0
Liver Vacuolar change {fally) 3 1.0
Ductile hyperplasia 1 1.0
b llyperiruphy 1 0.5
Focal degencration 1 0.5
Pancroas . Chironic focal pancreatitis | 3.0
Siomach Chronic gastrilis and acanthoale 1 1.0
Spleen llemogiderosis 2 1.0
* Kidoey Chronlc nephritio 7 .o
g ¢ Toeutes Testicular degencration | 2.0
L -
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. TABLE XLV continued
TEST MATERIAL: Aroclor 1254
' Two-Year (.".Inronlc Oral Toxicity Study - Albino Rats *
Histopathologic Changes
Final Sacrifice

Group: 10 ppm

ek

Number ol . ’ Average
Animals Organ Examined Findinps Incidonce Grade
12 Males ‘Testes (cantinued) - Perlarterilis ) 3.0
Prostatle inflammation 2 2.0
Saminal Vesicle Inflanymation 4 1.0
Adrenal Gland. Telangicctasis 2 1.0
Focal fatty change ! 1.0
Thyroid Gland -~ Focal hyperplasia ] 1.0
12 Females Heart ’ Chronic focal myocarditia 3 1.0
g Trachea Tracheills 7 1.0
- Lung . Chronic respiratory disocase _ 12 1.0
- Liver Focal lymphoid infittration ' 4 1.0
:_ Vacuolar change (fatty) 1 1.0
’g: Nodular hyperplasia 1 3.0
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‘ - TABLE XLV continued
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxlclty Study - Albino Rats
Histopathologic Changes
Final Sacrifice
Group: 10 ppm -
Nummber of Average
Animals Organ Examined Findings Incldence Grade
12 Females Liver {continued) Ductile hyperplasia 2 1.0
Telanglectasia 1 1.0
Hepatoma ! 1.0
Colon Parasites 1 1.0
Spleen lemosiderosls 2 1.0
Lymph Node . Congeslion } 1.0
Kidney i Chronic nephritls 3 ) 2.0
Focal calcification 2 1.0
Uterus . Melriliy l 1.0
- Pilsitary Adcnoma 3 1.0
o Hyperplasia ! 1.0
Adrenal Gland Telangiectasis 9 1.0
o Parathyrold Gland tlypevplasia, \ 1.0
- Thymus Abscens 1 1.0
:: .
() I

All other lissués and organs were normal histologically,

GCiradine Quatnmn



Two-Year Chronic Oral To;cicity' Study - Albino Rats

TEST MATERIAL:;

TABLE XLVI1

llistopathologic Changes .

Final Sacrifice

Group: 100 ppmv

Aroclor 1254

/‘\’
Al
b
\
N

Number of
Animals Orpgan Examined

Flndingu

Incidence

Average
Grade

11 NMales Heart
’ Trachca
Lung

) Liver

goUIUUA

- Small Intestine
Spleen
Lymph Node

Chronic focal myocarditis
Trachellis

Chronic respiratory disease
Edema

Focal degenoration
Vacuolar change {{atty)
Ductile hyperplagia
llypertrophy

Focal lymphoid infiltration
Portal fibrasis

Facal inflammation
Memosiderosin

Congestion
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TABLE XLVI continued
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxicily Study - Albino Rats .
Ilistopathologlc Changes
Final Sacrifice
Group: 100 ppm
Number of Average
Animals Organ Examined Findings Incldence Grade
11 Males Kidnay Chronic nephritia ] 1.0
Testes Periarteritla ] 1.0
Proslate Inflammaltion 5 . 2.0
Adrenal Gland, Telangieclasin ©2 1.0
Congestion 1 1.0
Thyrold Gland llyperplasia I 1.0
15 Females Heart Chronlc focal myocarditis 5 1.0
Trachea Tracheitis ) 6 1.0
Lung Chronic respiratory discase 13 2.0
! Edema 1 2.0
Liver Focal hypertrophy 1 i.0
llypertrophy 5 .o
Focal hyperplasia - i 1.0
> .
o
x
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TABLE XLVI contlnued
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxiclty Study - Albino Rats
Histopathologlic Changes
Final Sacrifice '
Group: 100 ppny

Number of i Averago
Animals Orpgan Examined Findinge Incidence Grade

15 Femalea Liver (continued) Duciile hyperplasia 2 t.0

Vacualar change (latty) - 10 - 1.0

Nodular hyperplaosia 1 1.0

lepatoma . | 1.0

Stomach Chronic gastritin 2 1.0

Acanthosis 4 1.0

Inllammation | 1.0

Spleen . lemoaitderosis 5 1.0

Kidney Chronic nephritls 5 i.0

> Facal calcification - .0

g - Utcrus Meiritia 3 1.0

- Pituitary Hyperplasia 4 1.0

o 2 Piwie Nodular hyperplasia 1 ). o

« :

W - Adrenal Gland Telangiectasis 3 1.0

~ D Nodular byperplasia 1 1.0

w oD Congcstion  * 1 1.0

All other tissues and organs were normal histologically.

9Z%d OOO
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TABLE XLVIl
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxicity Study - Albino Rats
Histopatholagic Changos of the Urinary Dladder
Final Sacrifice ’_.r"
Number . Average
Growup Sex Examined Findinga* Incldcnce Grade
C M 11 Protolnaceous plug (34) | -
F 14 Focal epithelial hyperplasia (62) 1 1
T-1 M 10 Protcinaccous plug (326) 1 -
(1 ppm) F 19 Diffuse epithelial hyperplasia assoclated |
with diffuse cyulitis (377)
CT-N M 13 . Dilfusc epilhelial hyperplasia and papilloma 1 4
(10 ppm} ' assoclaled with focal cystitis (417)
Diffuse epithiclial hyperplaaia associated 1 2
with diffuse cystitis (419)
F ) 13 None - -
T-t M 10 Focal epithellal hyperplania assoclated with 1 2
(100 ppm) ' focal cystitia (497)
Focal epithelial hyperplasia (5) ) 1
F 17 None

¢ Indhividual animal numbers are shown in parenthesia,

Grading System
1.0 = minimal or frace 4.0 = severs
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G. Detailed Descristion of Tumor Findines

. Tumor daia for individual animals including locaticn, weight
and pathologic classification are presented in Table XLVIII through LL

None of these tumors could be related to the ingestion of Aroclor

1254 and are considered normal for a random population of rats this age.

Fovinal

ADM NN2&28

00 428



TABLE

TEST MATERIAL:

XLvia

Aroclor 1254

Two-Year Chronlc Oral Toxicity Study - Alblno Rate

Deacription of Tumor Findinga

Group; Control
Animal ) Months
Number Weight Size on
and Scx Location (grama) {cm) Classification Test
1-At Aldomen - - Mammary fibroadenoma 24
2-M Pancreas 11.76 - Adenocarcinoma 24
4+6-F Abdomen 64.98 Bxlx2 Mammary fibroadenoma 24
35.09 S5x2x2 Mammary (ibroadenoma
i7-F L.ymph node - - Reticulum cell sarcoma 24
=
i8-F g Abdomen - Zx2xl Mammary fibroadenoma 24
P
50-F - -— Abdomen - Zx2x3 Mammary fibroadenoma 7
N '
52-F =t Abdomen - - Mammary fibroadenoma 24
>
o
39-F * Albdomen - - . Mammary fibroadenoma 24
o Sdeenal gland - - Phcochromocytoma
(=)
-F :0: Abdomen 88.92 13x1l x4 Fibroadenoma 24
o
-F Abdomen 230.00 13w 1l va NP TRUUU

¢E



TABLE XL'IX continued
TEST MATERIAL; Aroclor 1254
Two-Year Chronic Oral Toxicity Study - Albino Rats

Deacription of Tumor Findinga

Group: 1 ppm

-

b T Sl et

[ 4

e

Animal Moanths
lumher Waight Size on
Lol Sex ! acatlun {grama]} {cin) Classification Tast
n-rF x Ahdomen - - - Mammary adénocarcinoma 24
t2-F »# Abhdowr en - - ¢t Mammary fibroadenoma 24
13.p ¥ sbdomen - - {~ Lipoma 24
7 o I nasr -
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TARBLE XLIX

TEST MATERIAL;

Aroclor 1254

Two-Year Chronic Oral Toxlicity Study ~ Alblno Rats

Description of Tumor Findings

Group:
Animal Monthas
Numbler Waelght Slze on
and Sex l.ocation {grams) {cm) Classification Test
1-M Parathyrold gland - - ¥} Adenoma - 24
2-M Pituitary - - ' Chromophobe adenoma 23
A.F Abdomen - - I Mammary flbroadenoma v~ 24
4-F Abdomen - - + Mammary fibroadenoma |~ 24
5.-F Abdomen 8. 97 2x2x2 | Mammary adenoma: " 24
Parathyroid gland - - - V Adenoma )
6-F Abdomen 8.86 Ix2x2 " 1 Mammary fibroadenoma 24
1-F Abdomen 65.0 ' Mammary fibroadenoma 1~ 24
Dorsal cervical 209 13 x8x2 ¥Flbroadenoma :
region
< o .
> 8.-F =x Pituitary - - 1 Chromophobe adenoma +~ 24
o Abdomen - -.. v Mammary fibroadenoma - !
o~ o
o 9-F ‘6:_ Abdomen - ¢ Rlronons e £0 oo
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TABLE L

TEST MATERIAL; Aroclor 1254

Two-Year Chronic Oral Toxlicity Study - Alblno Rats

Description of Tumor Findings

Group: 10 ppm .
Animal Months
vamber . Welght Slize on
.ad Sex Lacation {grams) . {cm) Classificatlion Test
1-M Pancreas - - V'Adenoma ¢ -~ 24
2-M Parathyroild gland - - t”Adenoma |- 24
3.F Abdomen - - Mammary fibroadenomy ‘,-. 24
4-F Thyrold - - " 4 Adenoma L~ . 24
"Abdomen - - ¥"Mammary fibroadenoma 3+~
S-F Ahdomen - - ; Mammary fibroadenoma +~ 24
6-F Ahdomen 86 7Tx8x3 ¢ Fibroadenoma +—~ 24
Abdomaen 29 Sx5x2 +- Fibroadenoma -~
1-F Pituitary - - - Chromophobe adenoroa £ 24
8-F > Abdomen 28 6xS5x3 . ] pFibroadenoma L~ 24
x .
9-F Pituitary - - y'Chromophobe adenoma ¢ 22
o
o
0-F ¥ Adrenal gland 1.8 - +/ Telanglona 2. >a
ro

o o — of."f-’.-,

.
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TABLE LI

TEST MATERIAL: Aroclor 1254

Two-Year Chronic Oral Toxlclty Study - Alblno Rats

Description of Tumor Findings

»

Group: 100 ppm
Animal Months
Number Woight Size on
and Scx Location {grams) {cm) Classification Test
1-F Abdomen 48, 12. 5x4x3 L Fibroma "~ 24
2-F Abdomen - - " Mammary flbroadenoma 24
3.-F Abdaomen - 18 x4x1] ¢ Mammary fibroadenoma - 24
4-M Pancreas - - y7Adenoma ¢ 24
5-M Abdomen. - Ilx2x1 4+ Flbroadenoms— 24 t
6-F Abdomen - - ’ Ma.mmu-y flbroadenoma - 24
7-M Lymgh node - - .- Retlculum cell aarcoma o ° 13
8-F Pancreas 13,0 3Ix3x3 1/ Adenocarcinoma s+— 24
¥ Lymph node - - . - (7 Lymphosarcoma [~ 24
> :
10-F Abdomen 52,0 Bx5x2 Vv Fibroadenoma t—

€00
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TABLE LI continued
TEST MATERIAL: Aroclor 1254
Two-Year Chronic Oral Toxlcliy Study - Albino Rate
Deascription of Tumor Findings
Group: 100 ppm
Animal - Months
Number Weight Size on
and Sex L.ocation {grams} {cm) Classification Teat
11-F Abdumen 141.9 8x8x2 " Mammary fibroadcnomalL- 24
12-F Abdomen 42 . bx4x2 & Mammary fibroadcnoma 1— 24
13-F Abdomen - - L Fibroadenoma 24
14-F Abdomen 209.0 10 x9x) ! Mamma ry fibroadenoma 1~ ~ 24
15-F Abdomen 14, 63 - I Fibroadenoma . .- 24
> o .
o
x
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REPORT TOQ

¢ MONSANTO COMPANY
TWO-YEAR CHRONIC ORAL TOXICITY WITH
AROCLOR 1242
IN ALBINO RATS
NOVEMBER 12, 1971
IBT NO. B7298
I. Intreduction :
At the request of Monsantc Company, a two-year chronic cral
D ( toxicity ’smdy was conducted using albino rats to determine the potential -
i

toxicity of Aroclor 1242, Lot No. AK-255. The following report presents

the results of this investigation.
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II. Summary

~

A two-year chronic toxicity study was conducted using albino rass

fed diets containing 1 (T.I), 10 (T-II) or 100 (T-II) ppm Arceclor 1252,

Food consumption and bedy weight gains were not altered at any
level of Aroclor 1242 fed. The nm-n.ber of animals dying and the .ti::'.e at
which th.e deaths occurred did not vary among the test and consrol grouss.

Hematclogical and clinical blood chemistry studies conducted after
3, 6,9, 12, 18 or 24 months did not reveal any .a.ﬂects related to
Ar'ocl.or 1242, Urine analyses failed to reveal any differences between
test and control aaimals, .

At sacrifice after 3, 6 or 12 months on test, organ weights, organ
to body weight and organ to brain weigi’zt ratios di:s closed sever‘al
randomly occurring intergroup differences, The lack of any con;isten
dose related response and the absence of any deleterious histopathologic
change confirm that Lhese. differences were not related to the ingestion
of Aroclor 1242.

At the final sacrifice after 24 moaths on test, the liver weights and
liver to bo;ly weight or brain weight ratios were significantly elevated in
females {rom the T.II group. Histologic examination of the livers
from f.he. T-1I group revealed several animals with vacuolar change.

This lesion is morphologically indicative of fatty degeneri.tion. Specific
fat stains confirmed the presence of fat in these vacuoles. Focal

hypertrophy and focal hyperplasia were also found in the livers {rom

animals fed Aroclor 1242. SRS
FOM o058
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?Iyp_erpiluia of the urinary bladder was found in animals from the
control group and from each of the test groups. This hyperpla:i.; was
usually associated with cystitis.

The incidences and types of all tumors were about the same in all
groups, including the control group., and are considered normal for
rats of this age.

Respectéully submitted,

INDUSTRIAL BIO-TEST LABORATORIES, INC:

Report prepared by: ";im\m% 3‘;"'“\’\‘\_

Philip S\ Smith, B.S. -
Assistant Toxicologist
Rat Toxicity

Report approved by:

Rat Toxicity

2l ket

Paul L. Wright, Ph. D.
Section Head, Toxicelogy

Manager, Toxicology

‘November 12, 1971
1m:bb:hp:kjl
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Il. Procedure

A. Experimental Animals

The animals employed in the test were Charles Rivar strains
albino rats. Four hundred rats (200 male and 200 female) wers solaccad
for the experiment, ear-punched with the animal number as signed and
housed individually in standard wire.bottomed steel raﬁ cages. Each
cage bere a color-coded card identifying r.h; rat with respect to project
sumber, dietary level assignment, individual an:';mal pumber and sex.

B. Organization of Grouos

A structural outline of the experiment is given in Table L. -

TABLE L

TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats

Ontline of Experiment

Number of Animals Dietary Level

Grous Male Female . feom)
Control 50 50 None Administered
T-1 : 50 50 |
T 50 50 ' ' 10

T-II - 80 - 50 . - 160

s Charles‘ River Breeding Laboratories, Norﬂz_Wilmington. Mass,

ACM ELR
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h‘, : ) c. Diets, Feeding and Food Consumstion

All diets were prepared in the central dies roem of th:s
laboratory. The basic ration from which all diets were constr-.:c-:gd
was a standard, pulverized stock rat ration®, The diet for any given
test gro;.:p was prepared by blending the calculated amount of Arccler
1242 with a pre-weighed portion of the stock ratic;n in a Hobar: mixe>.
Fresh diets were prepared each week and every rat was offered
an amount of food sufficient for ad liditum feeding. |
Food cocnsumption was recorded for five rats of each sex in every
group weekly for the f{irst three months and monthly for the next niz-n ®
months. Thereafter, periodic spot checks were made.
D. Body Weights and Weight Cains

N )

Initially, the body weight of eacix Tat in every group was deter-

mined and recorded. Thereafter, individual weighings were made weekly
for the first 13 weeks and monthly thereafter uatil the conclusion of the
investigation.

E. Mortality and Reactions

Checks {or mortality and abaormal behavioral reactions were

made daily throughaut.tho investigatioca.

F. Hemato.logic Studies and Urine Analyses

Blocd studies, including determinations of hemoglobin concentra-

tion, hematoerit value, erythrocyte count and both total and differential

" * Purina Rat Chow, Ralston Purina Company, St. Louis, Missouri.

ACM c0363¢
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leukocyte counts, were conducted upon f{ive maies and flive females {rom

both the control and 100 ppm groups. ;
Urine analyses {or the presence of glucose, :albumin, miczs.
scopic elements, and determinations of pH and specific gravity were con-
c;luc:ed upon urine samples at the same time intervals and {rom the same
anirmals as those employed for the blood studies,
© "These studies were cond\.:cte'd after 3, 6, 9, 12, 18, and 24 mo-=:

of feeding.

G. Clinical Blood Chemistry Studies

Determinations of bleod urea nitrogen concentration (BUN),
serum alkaline phosphatase activity (SAP), fasted blood glucos; concen-
tratiqn and serum glutamic-pyruvic transaminase activity (SG};T) were
conducted after 3, 6, 9, 12, 18, and 24 meonths of feeding upen ti-;e same -
Tats as were the routine blood studies. |

H. Pathologic Studies

When an animal succumbed during the test period, a gross autops
was performed. In those cases when postmortern autolysis was not ad-
vanced, repreunhdv# tissues were taken and preserved in ten percent
formalin solution for possible future histopathologic study.

After 3, 6, and 12 months of tu.t.ing, five animals of each sex
from each group were sacrificed and subjected to complete gross pathologi

examinations.

ACHM CQO3&3
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Indeinad BIC TEST Lsdoralonas, Ine .

Absolute organ weights were recc;rded and organ to body weisht
and organ to brain weight ratios computed. The following organs were
included: liver, kidneys, spleen, gonads, heart and brain. These daza
were then subjected to statistical analysis, An Analysis of Vari'ance was
cdndu;-:ed first and significzn_t effects disclosed by that treatment were
further studied by "'t''.tests.

Complete microscopic examinations were conducted upon the
tissues and organs from all control and 100 ppm group rats sacrificed
after 3, 6, or 12 months ol testing. The following tissues and organs wer

included in the examinations: heart, trachea, lungs, liver, pancreas,

.esophagus, stomach, small intestine (duodenum, jejunum and lleum),

caecum, colon, spleen, lymph nodes, kidneys, urinary bladder, gonads,
prostate gland, seminal vesicles, uterus, pituitary gland, adrenal glands,
salivary glands, thyroid gland, parathyroid glands, skeletal muscle,
sternum, bone, peripheral nerve, spinal co;-d and brain {(cerebrum,
cerebellum and pons).

The aforementioned tissues were pxl'epared and stained with
Hematoxylin-Eosin stain.

‘. After two years of feeding, all surviving animals were sacrificed

and subjected to complete gross pathologic examination,

The absolute weights of the liver, kidneys, spleen, gonads,

heart and brain were recorded immediately after sacrifice,

ADN g03e:
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&

Microscopic examinations were conducted upon tissyes and
organs from selected animals dyin; during the experiment ard upon all
animals {rom the final sacrifice.

Tissues and organs examined were the same as those previously

mentioned,

I.  Tumor Incidence and Classifigation
A tabulation of the incidence of tumor formation in each group
was made at the conclusion of the investigation. In addition, tumor data
for individual animals including location, weight, size and pathologic

classification were recorded.

A
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IV. Results

A. Beodv Weights and Weight Cains

The male and female body weight data are assembled {n Table II

The data in this table also include the 3, 12 and 24 month total weighs
gains. There were no significant effects artributable to the ingestion of

the compound.
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TABLE Il
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
Body Weight and Total Weight Gain Data
Summary of Mean Values.

Body Weight 90-Day
dietary Level of (grams) Total Weight
Aroclor 1242 Week; Gain

{ppm) Sex 0 1 2 i 3 4 5 6 7 8 5 10 11 12 13 (grams/rat)
Zontrol M 133 203 245 313 362 373 391 409 424 440 440 449 467 474 341
' F 136 178 190 219 244 254 259 265 270 276 28) 278 290 288 152
M 133 205 254 329 367 377 3197 41T 432 451 462 48) 493 508 375
F 136 173 197 226 240 253 268 292 278 280 284 284 288 292 156
) 10 M 133 202 251 332 362 372 392 414 428 454 475 481 500 509 376
F 136 176 196 226 244 254 264 288 276 280 281 284 280 285 149
100 M 133 203 248 320 365 376 398 416 427 439 453 467 478 487 154
F 136 173 194 225 251 264 272 290 274 2715 279 285 283 246 150
c
o,
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TABLE Il cortinued
TEST MATERIAL: Aroclor 1242
Two-Year Chror;ic Oral To;gicily Study - Albino Rats
Body Weight and Total Weight Gain Data

Summary of Mean Values

sty 100

£ECD

, Body Weight : A 12-Month
dietary Level of : {grams) Total Weight
Aroclor 1242 . : _ Month: ] Gain

(ppm) Sex 4 _ 5 - _ 6 7 _ 8 9 10 LA 12 {(grama/rat)
sontrol M 498 533 565. 593 622 642 667 688 . 701 568
F 297 , 310 322 333 345 359 374 38) 390 254
1 M 525 555 580 614 640 665 690 707 743 610
. F 302 321 326 3313 342 355 367 38 388 252
10 M 525 553 579 600 627 641 674 693 706 573
F 299 32 328 333 346 354 365 375 . 384 248
100 M 504 53) 551 580 608 633 662 686 711 578
F 290 307 321 333 347 360 374 348 379 243
b L]
O
x

1t



o TABLE II continued

TEST MATERIAL: Aroclor 1242

Two-Year Chronic Oral Toxicity Study - Albino Rats .

Body Weight and Tolal Weight Gain Data

Summary of Mcan Values

A v eann, F
¢ T e ’

Body Weight 24-Month
dietary Level of ) ] {grama) Total Weight
Aroclor 1242 ) ' Month: . _ Gain '

(ppr) Sex 13 14 15 16 1718 19 20 21 22 23 24 (grame/rat)
zontrol M 728 746 159 768 769 767 760 758 739 726 -687 642 509
F 426 444 . 466 481 500 5)S 533 547 551 550 564  55] 415
] M 767 785 805 B00 B804 BlO 8O0 B804 802 BOO 808 759 626
' F 428 443 479 468 500 514 523 531 535 538 535 532 396
10 M 740 750 763 780 784 780 785 783 780 774 196 134 601
— F 393 406 422 441 462 480, 500 519 529 533 537  §47 411
100 .M 724 728 723 735 728 736 733 730 725 715 743 -652 519
o F 428 447 463 467 472 484 4Bl 484 485 490 487 485 . 1349

oy yewrevepty 1521 O18
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B. Food C?nsumation
The data obtained from the food consumption measuremen:s
condu'cted during the first 12 months of feeding are summarized in Table 11,
These data revealed no significant difference between test .
and control rats, The periodic checks conducted during the remainder

of the investigation also revealed no outstanding differences between test

and control animals.,
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TABLE Il

TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rata
Food Consumption Data

Summary of Mean Values

Food Consumption

letary Level of (grams/rat/eseven days) Average Food
Aroclor 1242 S Week: Consumption
{ppm} Sex | 2 3 4 5 6 7 8 9 10 11 12 13 _(grams/rat/seven days

Control M 94 160 175 163 137 137 225 . 197 204 188 191 194 |9'6 174

F 73 140 144 107 104 133 208 154 165 151 146 150 151. 140

1 M 129 154 165 201 120 19) 206 210 232 185 188 189 190 167

} 91 109 120 164 110 166 124 137 172 1410 145 148 145 136

10 M 113 132 142 201 120 193 183 184 184 192 196 19 193 171

F 96 134 147 131 110 149 102 124 166 144 143 138 144 11

100 M 117 149 185 230 161 172 199 172 227 192 186 190 190 182

F 89 118 129 189 98 114 142 135 180 145 142 139 140 135

v
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E _g';;f.f TABLE 111 continued
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
Food Consumplion Data

Summary of Mean Values

Food Cbnaumpllon

etary Level of (grams/rat/seven days) Average Food
Aroclor 1242 : Month: Consumption .
(ppm). Sex 4 S 6 7 8 9 10 11 12 (gramsa/rat/seven days)
Control M 196 189 168 147 163 184 179 170 187 176
F 148 154 136 121 138 152 160 141 127 142
| M 180 181 170 189 190 189 196 192 208 188
F 152 159 141 154 150 148 143 145 159 150
10 M 184 164 168 197 193 188 191 186 . 177 183
F 139 147 136 151 144 145 138 142 130 141
100 M 179 192 189 200 196 186 184 187 167 187 ~—
F 163 141 160 148 145 144 147 146 145 149

™y vmerowre L S31-018 VTPY
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1\"“ | C. Mortalitv and Reactions '
A {requency distribution of natural deaths occursing during the
{investigation a:ppe:rs in Table IV, |
1;~Io untoward behavioral reactions were noted among any of the

animals employed in the investigation.
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TABLE IV -
TEST MATERIJAL: Aroclor 1242 o
Two-Year Chronic Oral Toxicity Study - Albino Rate (8]
Y -
Mortality Data m
w
Frequency Distribution of Deaths :
Frequency Distribution of Dealhs g
Dietary Level ] _ Months: Total Dead
(ppm) Sex 1.3 4-6__7-9 _10-12 13-15 _ _16-18 19-21 22-24 Number Tested» §
: “
Control M 0 0 0 2 1 7 6 9 25/35 A
F 0 0 o | 3 5 7 "3 19735
1 M 2 0 1 1 3 3 7 8 25735
F ' 0 0 ) 3 2 4 5 16/35
10 M 0 0 0 2 I 7 5 8 23/35 -
F 0 1 1 2 0 4 5 5 167135 .
100 M 0 ) 0 3 3 6 7 10 29/15
F 0 1 0 1 2 4 8 9 25735
siaddoea not include \lh;‘ five animals of each sex from every group sacrifliced for interim pathologic studies.
=.
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D. Hema-to'lzagic and Clinical Bloed Chemistry Studies
Mean male and female hematologic and clim‘.cz.l bloed chemistsy
data are summarized {n Tables V through IX, '
Values for all parameters investigated wereé within the normal

range for the albino rat. No significant differences between test and centrol

values were cbserved. -
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TABLE V
TEST MATERIAL: Aroclor 1242

Two-Year Chronic Oral Toxicity Study - Albino Rats
Hematologic Data

Summary of Mean Values

Total Leukocyte Count Erythnocyte Count

vy
wOov
SLULUY

L3y

Dietary (thousands/mm3) (milliona/mm3)
Level Monthi . : Month;
(ppm) Sex 3 6 9 12 18 24 -3 6 - 9 12 18 24
M 14,0 154 101 11 9.9 112 8.1 8.2 8.7 8.8 7.6 6.5
Control-. . .
F 9.1 9.4 6.7 7.6 8.8 7.6 7.5 7.7 7.3 7.8 7.7 6.8
M - 15.6 10.4 9.7 ©12.5 9.4 9.3 7.7 8.0 8.0 7.6 7.9 1.0
100 ; ‘ .
15.6 9.0 . 7.7 7.8 6.2 6.4 7.4 1.6 1.6 7.1 7.7 1.2
——

4
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) TABLE V!
TEST MATERIAL: Aroclor 1242
;l'wo-Year Chronic Oral Toxicity Study - Albino Rats

Hematologic Data

Summary of Mean Values

Hemoglobin Concentration

lHemalocrit Value

Dietary (g/ 100 ml) (%)
Level ~ Month: . Manth:
(ppm) Sex 3 6 .9 12 18 24 3 6 9 12 18 24
M 17,1 17.7 15.7 1.6 6.1 13.6 51 49 48 50 41 35 -
Control
F 16.9  17.4  14.1 6.7 16.4  14.6 50 47 43 46 42 18
M 16.8 16,9 14.2  15.4 15,6  14.6 50 48 43 14 41 37
100 . )
1s.8 16,1 13,6  15.7  15.5  14.8 46 48 41 41 40 37
2
co = .
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TABLE V1l
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
Hematologic Data
Summary of Mean Values
Differential Leukocyte Count [Number of Cella per Hundred)
Dietary Lymphocytes Neutrophils
Level Monith: Month:
(ppm) Sex 3 6 9 . 12 18 24 3 6 9 Y- 18 24
M 82.0 86.6 80.4 78.8 79.0 65.4 16,0 1).4 18.6 20.6 20.0 32.2
Control .
F 83.0 86.6 86.8 89.0 70.2 61.4 15.4 1.6 11.8 10.0 29.2 136.0
M 89.6 84.4 . 79.8 87.0 66.0 58.4 9.6 15.z2 18.8 13,2 33.0 18.8
100
91.4 86,0 82.8 88.4 75.6 65.2 - 8.4 13.6 17.2 11,2 23.0 336
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TABLE VII continued E
TEST MATERIAL: Aroclor 1242 -
Two-Year Chronic Oral Toxicity Study - Albino Rats 0
-t
.- Hematologic Data m
w
C . -4
Summary of Mean Values I
Differential Leukocyte Count (Number of Cells per ll‘undredl E\
Dietary . Monocytes ) Eosinophils
Level Month: Month: ’
(ppm) Sex 3 6 9 12 18 24 3 6 9 12 18 .24 P
: M 0.6 0.0 0.0 . 0.4 0.2 1.2 1.4 2.0 1.0 0.2 0.8 1.6 '
Control
F 0.6 0.0 0.0 0.0 0.2 1.0 1.0 1.8 1.4 ,0.2 0.6 1.6
M 0.2 0.0 0.0 0.4 0.0 0.8 0.6 0.4 1.4 1.4 1.0 2.0
100 .
F 0.0 0.0 0.0 0.2 0.0 0.2 0.2 0.4 0.0 0.2 1.4 1.0
=
» é .
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TABLE VII continued
TEST MATER!AI;: Aroclor 1242
Two-Year Chronlc Oral Toxicity S!udy - Albino Rats ‘
Hematologice Data -

Summary of Mean Values

[ Ll
(]

-otg 7

Differential Leukocyte Count {(Number of Cells per Hundred)

LSy '00

wQov

3¢ 00

" Dietary ' . Dasophils
uvel : - Monlh‘
~ (ppm) Sex 3 6 9 12 18 24
| M 0.0 0.0 0.0 0.0 0.0 0.0
Control . e
F 0.0 0.0 0.0. 0.0 0.0 0.0
M 0.0 0.0 0.0 0.0 0.0 0.0
100 :
) ) 0.0 0.0 0.0 0.0 0.0 0.0
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TABLE VIII
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicily Study - Albino Rats
Clinical Blood Chemistry Data

Summary of Mean Values

“Serum Glutamic -Pfruvic '

Nlood Urea Nitrogen

ey eeroverty 1631-018 1P

Transaminase Activily Concentration
Dietary {Dade Units) {mge %)
Level Month; : Month: .
(ppm) 3 6 9 __lz 18 24 3 6 9 )12 18 24
. 38 48 as a5 3l 36 17 1S 1Z 10 14 1S
Control 7
1 39 . 38 42 ¥ 30 14 16 15 9 1) 11
13 s 36 57 . 39 2 15 15 13 14 12 20
100 '
19 41 53 40 52 46 17 14 14 11 1t 14

':'I. -
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TABLE IX

TEST MATERIAL: Aroclor 242

Two-Year Chronic Oral Texicitly Study - Albino Rats

Clinical Blood Chemistry Dala

Summary of Mean Values

Fasted Blood Glucose

Serum Alkaline Phosphatane

Concentration Activity
Dietary (mge %) (King-Armstrong Units)
Level " Month: Month; ]
{ppm) Sex 3 6 9 12 18 24 3 6 9 12 18 24
: M 128 123 89 88 138 99 28.6 24.7 21.5 20.3 16.2 22.3
Control
. F 130 118 115 92 134 109 18.9 17.8 10.6 11.9 16. 8 20,2
M 121 123 129 145 125 115 26.4 23.2 17.4 25.8 16.7 .13.2
100 ' ' ~
F 125 118 124 121 135 116 27.6 20,3 9.6 11.7 1.6 14.2
=

™y neevpty 1531018 PP
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E. Urine ‘Analvses

Mean male and female urine analyses data are summarized
in Tables X through XIL
No differences were noted between the urine from control and

test animals at the intervals of examination.
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TABLE X
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
Urine Analyses Dala
Summary of Mcan Values
‘Dietary Glucose Albumin
Level . Month; Month:
(ppm) Sex 3 6 9 12 18 24 3 6 9 12 18 24
M n n n n n n n n t. t +2 +3
F n n n n n n n n n n t +2
M n n n n n n n n t t il +4
F n n n n n n n n t t t +)
=
ot Key:
n = negative
§ t = trace; less than 30 mg/ 100 ml urine
41 = 30 10 100 mg/100 ml urine
#2 = 100 10 300 mg/ 100 ml urine .o
+3 = 300 to 500 mg/ 100 m] urine ) '
+4 = more than 500 mg/100 m! urine

e
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more than 15 per low power (ield '

S
c . e
TABLE X1
L} 9}15
e TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
) Urine Analyses Data
Summary of Mean Values
Dietary Microscopic Elements plt
Level Month: Month;
{(ppm) Sex 3 6 9 12 18 24 3 6 9 12 18 24
M N N N N N +1 7 7 6. 7 1 6
..Control
F N N N N t t 8 8 7 8 6 6
M N N N N N t 7 7 7 8 6 6-
100
F N N N N N t 7 7 6 7 6 6
Key:
N= Normal .
t = trace; leaas than 5 per low power field
41 = 5 to 10 per low power ficld
+2 = 10 to 15 per low power field

vy mmeeveety 1§30 - 018 PP
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Dietary
Level
(ppm)

Control

100
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TABLE XiIl
TEST MATERIAL: Aroclorl242
Two-Year Chronic Oral Toxicity Study - Albino Rata
Urine Analyses Data

Summary of Mean Values

Specific Gravity

Month :
Sex 3 6 9
M 1.029 1.022 1.033
F 1.020 1.019 1.025
M 1.021 1.028 1.032
F 1.022 1.019 1.029

12

1.027

1.024

1.024

1.029

18

1.042

1.032

1.043

1.027

24

1. 051

1.039

1.030

1.038

cn
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F. Pathologic Studies
1. Three «Month Sacrifice i
a. Cro»» Pathologic Findings

Gross pathologic findings among test animals were not

significantly different from those noted in control animals.
b. Organ Weight and Ratio Data

The mean organ weight and ratio data collected at the
three-month sacrifice are presented in Tables XIIl through XVLII. *

Statistically significant differences are designated by
asterisks following the test group value.

Organ weights, organ to body weight and organ to brain
weight ratios disclosed several randomly occurring intergroup differencei
The lack of any consistent dose related response and the absence of any
deleterious histopathologic change confirm that these differences were

not related to the ingestion of Aroclor 1242.
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Dietary Level
of

Aroclor 1242
(ppm)

Control

10

100

;8UIW UTF

Two-Year Chronic Oral Toxicily Study - Albino Rats

TEST MATERIAL:

TABLE XIll

Aroclor

1242

Organ Weight and Ratio Data

Summary of Mean Values

Organ Weight

Males

21.4

22.3

23.3

25.5

Three-Month Sacrifice

Organ: Liver

Organ/Body Weight Ratio

(g/100 g

Females Males
13.0 4. 13
12.4 4.31
14.4 4.41
14.0 4.80

Females

4. 16

3.92

4.31

4.39

Organ/Brain Weight Ratio

(9/9)

Males Female a
10.3 6.82
10.6 6.59
11.9 7.93
15. 1 7.65



TADLE XIV

TEST MATERIAL: Aroclor 1242

Two-Year Chronic Oral Toxicity Study - Albino Rats
Organ Weight and Ratio Data
Three-Month Sacrifice
Summary of Mean Values
Organ: Kidneys

Dietary Level

of Organ Weight Organ/Dody Weight Ratio Organ/Braln Weight Ratio
Aroclor 1242 (9) (g/100 g) (9/9)
(ppm) Males Femalea Males Females Males Females
Control 4.03 2.49 0.782 0. 802 1.95 1.31
1 4.06 2.46 0.784 0.772 1.93 1.130
10 4. 14 2.75 0.786 0.827 2.11 1.52
100 4.24 2.61 0.795 0.817 2.47 1.42
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TABLE XV
II
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
Organ Weight and Ratio Data
Three-Month Sacrifice
Summary of Mean Values

Organ: Spleen

Dietary Level

of Organ Weight Organ/Body Weight Ratio Organ/Drain Weight Ratio
Aroclor 1242 (9) (g/100 g) (g/9)
(ppm) Male»_ ~ Female»_~ Males_ ~ Females_ ~~ Males__ Females
Control 0.766 0.578 0.150 0. 184 0. 371 0. 302
I 0.768 0.544 0. 148 0. 171 0. 364 0.287
10 0.756 0.596 0.143 0. 179 0. 385 . 0.328
100 0.814 0.528 0. 154 0. 166 0.468 0.288

%
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b Statistically significant difference at the 95 percent confidence level,

P

TABLE XV1

TEST MATERIAL: Aroclor 1242

Two-Year Chronic Oral Toxicity Study - Albino Rats

. Organ Weight and Ratio Data

Three-Month Sacrifice

Summary of Mean Values

Organ: Gonads

Dictary Level

. of Organ Weight Organ/Body Welght Ratio Organ/Brain Weight Ratio
Aroclor 1242 (g) (g/100 g) (g/g)
{(ppm) Males Females Males Females Malesa Females
Control 3,60 0.114 0,698 0.0370 1.74 0.0599
1 3.51 0.143» 0.681 0.0452 1.66 0.0758
10 3.50 0.112 0.666 0.0336 1.78 0.0616
100 3.49 0.112 0.656 . 0.0356 2.06 0.0619
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TADBLE XVvil
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
Organ Weight and Ratio Data
Three-Month Sacrifice
Summary of Mean Values
Organ: lleart
Dietary Level :
Aroc“;i_ 1242 Orsa';g‘,"elsht Orsaﬂ/B?:}rl (\::,ch)ht Ratio  Organ/Brain Welght Ratio
(ppm) . Malea Females Malesn Fecmales Males (B/g}‘cma'e’
Control ©1.59 1.05 0.307 0.339 0.767 0.551
1 1.58 1.02 0.307 0.320 0.752 0.540
- 10 1.55 1. 19 0.295 0.331 0.788. 0.608
100 1.61‘ 1.05 0.302 0.330 -0.943 0.573
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TABLE XVIU
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
Organ Weight and Ratio Data-
Three-Month Sacrifice

Summary of Mean Values

Organ: Brain

Dietary Level

Total Body Weighlts

of Organ Welght Organ/Body Weight Ratio of Sacrificed Rals
Aroclor 1242 (g) (g/100 g) (g)
(ppm) Males Females Males Fecmales Males Females
Control 2.07 1.91 : 0.402 0.616 518 314
1 2.12 1.89 0.410 0.597 520 318
10 1.97 1.81 0.375 0.545 527 314
100 1.82 1.83 0.345 0.576 534 119
' )
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| v e¢. Histopathologic Findings

Histopathologic examination of tissues and organs taken
from all animals from both the control and 100 ppm groups was cpnducted.

Tables XIX and XX list all histopathologic changes
noted,

All of the lesions noted in the microscopic examinatien
of tissuess were those of spontanecus disease and are not unusual for the
albino rat. The most £requent' findings were lesions in .the trachea and
lungs, indicating chronic mutine pneumonia. These occurred in the

control as well 23 the rats fed Aroclor 1242,

A \
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TABLE XIX
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albine Rats
Histopathologic Changes
e Three-Month Sacrifice
Group: Control
Number of Aver:
Animals Organ Examined Findings Incidence Grac
5 Males Trachea Tracheitis 1 1.0
Lung Chronic respiratory
disease 1 150
Urinary Bladder Hyperplasia 3 - 1.0
5 Females Lung Chronic respiratory .
disease 1 1.0
All other tissues and organs were normal histelogically.
Crading Svstem
0.5 = minimal
1.0 = slight
2.0 = mild
3.0 = moderate
4.0 = severe
$.0 = extreme
¥
| | Fonvinag |
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[‘,.\\* | ‘ . TABLE XX
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
Histopathologic Changes
- L Three-Month Sacrifice
Group: 100 ppm
Number of ' Aver
Animals Orgcan Examined Findincs Incidence Gra
& Males Trachea Tracheitis 2 1.¢
5 Females Lung : Chronic respiratory .
$ disease 2 1.¢
Focal interstitial
pneumonia ) ) O 1.¢
X : )
N All other tissues and organs were normal histologically.
Crading Svstem
0.5 = minimal
1,0 = slight
» 2.0 = mild
3.0 = moderate
4.0 = severe
5.0 = extreme
. Fnmnas
‘\v ‘ . . v M
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2. Six-Month Sacrifice

a. Gross Pathologic Findings
No outstanding differences were noted between test and

control animals.

b. Crgan Weight and Crgan to Bodv and
rgan to Srain weignt Xario Data

temmeem——= ‘The Tesults of the statistical anlayses conducted on abe.

solute organ weights, organ to body weight and organ to brain weight

ratios are summarized in Tables XXI through XXVI. '
Organ weights, organ to body weight and. organ to brain

weight ratios disclosed several randomly occurring intergroup differences,

The lack of any consistent dose related response and the ablence‘_gf any

deleterious histopathologic change confirm that these di'.fferences were

not related to the ingestion of Aroclor 1242.
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TADLE XXI
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
Organ Weight and Ratio Data
| Six-Month Sacrifice
Summary of Mean Values

Organ: Liver

Dictary Level

of Organ Weight Organ/Body Welght Ratio Organ/Brain Weight Ratio
Aroclor 1242 (g) (g/100 g) " {glg)
(ppm) Males Females Males Females - Males Females

Control 22.9 13.1 3.74 3.77 1.7 6.71
i 1 13.8%% 9.98% 2.85% 3,15 6.866% 5. 76
:)
=2 10 22.3 13.2 4.08 4.23 11.0 6.95
g 100 22.0 11.7 4.58%  3:70 10.8 ' 5.94-

2 Statiatically signlficant dlllcrer;ce at the 95 percent confidence level.
2 Statistically signilicahl difference al the 99 percent conlidence level

ADM 0013672
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TADBLE XX1I

TEST MATERIAL: Aroclor 1242

Two-Year Chronic Oral Toxicity Study - Albino Rats

Organ Weight and Ratio Data
Six-Month Sacrifice
Summary of Mean Values

Organ: Kidneys

A
3

3
¢
5
]

-
‘%

sty )00

Dictary Level

of Organ Welgl;t

Organ/Body Weight Ratio

Organ/Brain Weight Ratlo

Aroclor 1242 () (g/100 g) (g/g)
{(pom) Males Females Malen Females Males Females
Control 4.04 2.79 0.664 0.806 ;  2.06 1.43
1 3.51 2,44» 0.728 0.774 : . 1.75 1.41
10 3.75 2,49* 0.686 0.790 E 1.86 1.31
100 3.5,4 2,33 0.730 0.75? 1.74 1.18

¢ Statistically aignificant diffcrence

ADM 003673

at the 95 percent confidence level.
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oy ' TABLE XXIII

TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicit'y Sludy - Albino Rats

Organ Weight and Ratio Data

o218 77

Six-Month Sacrifice

Summary of Mecan Values

1531
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Organ: Spleen

Dietary Level

Guuuul

. ol Organ Welght Organ/Body Weight Ratio Organ/Brain Weight Ratio
Aroclor 1242 (g) (g/100 g) ~ te/g)
(ppm) Males Females Males Females Malcs Females
Control 0.752 0.684 0.122 0.196 0.384 0.350
1 0.754 0.542% 0.154 0.172 0.375 0.313
10 0.796 0,622 . 0.142 0.199 0.394 0.327
100 0.584 0. 488" 0.120 0.159 0.288 0.248

% Slatistically significant difference al the 95 percent confidence level.
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TABLE XXIV
TEST MATERIAL: Aroclor 1242

Two-Year Chronic Oral Toxicity Study - Albino Rata

Organ Weight and Ratio Data

.~ -

vl

gLy glo

Six-Month Sacrifice

Summary of Mean Values

Organ: Gonads

Dictary Level

oW/ PPROTTIOTD T

of Organ Weight Organ/Body Weight Ratio Organ/Brain Weight Ratio
Aroclor 1242 (g) (g/100 g) " (glg)
{ppm) Males Females Males Femalesa Males Females
Control 3.55 0.0960 0,593 0.0279 1.81 0.0492
| 3.44 0.0810 0.716 0.0253 1.71 0.0468
10 3.55 0.106 0.652 0.0335% 1.76 0.0558
100 3.35 0.0772 0.697 0.0251 1.65 *0.0392

¥



6y )00

A0V

€09

TADLE XXVI
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
Organ Weight and Ratio Data
Six-Month Sacrifice

Summary of Mean Valuea

Organ: lleart

Dictary Level

of Organ Welght Organ/Body Weight Ratio Organ/Brain Weight Ratio
Aroclor 1242 (g) (g/100 g) (g/g)
{ppm) Males Females Males Females Males Females
Control 1.70 1.05 0.282 0.302. 0.867 0.538
1 1.49 1.03 0.309 0.325 0.741 “0.595
10 1.46 1.06 0.267 0.335 0.722 0.558
100 1.42 0.970 0.293 0.314 0.700 0.492
-
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TABLE XXVI
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicily Study - Albino Rats
Organ Weight and Ratio Data
Six-l'\donlh Sacrifice
Summary of Mean Values

Organ: Brain

Diectary Level

Final Body Weights

of Organ Weight 'OrganlBody Welight Ratio of Sacrificed Rals
Aroclor 1242 (g) (g/100 g) (g)
(ppm) Males Females Malea Females Males - Femalea
Control 1.96 1.95 0.320 0.560 611 348
1 2.01 1.73 0.415 0.546 484 317
10 2.02 1.90 0.369 0.597 548 318
100 2.03 1.97 0.416 0.635 4188 310
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c. Histcpathologic Findings

+ ~
,
LY

Histopathologic examination of tissues and organs taken
from all animals from both the control and 100 ppm g'ro-ixps was conducted,
Tables XXVII and XXVII list all histépnhologio changes
¢ noted.
All of the lesions noted in the microscopic examinasion
of tissues were those of spontaneous c'!iuue and are not unusual for the
albine rat. The most fre,q\_:‘;nt findings were lesions in the trachea and

lungs, indicating c¢hronic rurine pneumonia, These occurred in the contrc

as well as the rats fed Aroclor 1242.
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. TABLE XXVII
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - A.flb'mo Rats
Histopatholegic Changes .

Six-Month Sacrifice

Greup: Control

Number of ' Aver
Animals Qrzan Examined Findincs Incidarnce Gra
5 Males ‘“Trdchea Tracheitis 2 1.t
Focal tracheitis 2 1.¢
Lung Focal pneumonitis 1 0.¢
Hyperemia . 2 1.¢
1 Liver Focal pericholangitis 17 1.8
Skeletal Muscle Focal inflammation 1. 1.0
5 Fem.a.les Trachea Focal tracheitis ) 1.0
~ | lung Hyperemia 2 2.5
f’rw ) Liver Hyperemia 1 1.0
7 - Pericholangitis 1 0.5
Kidney . Facal pneumonitis l 1.0
All other tissues and organs were normal histologically.
Crading System
0.5 = minimal
1.0 = slight
2.0 = mild
3,0 = moderate
" 4,0 = savere
$.0 s extreme
e~ \
s Fan11id
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. 3 TABLE XXVIO
TEST MATERIAL: Aroclor 1242
Two-Year Chroni¢ Qral Toxicity Study - Albino Rats
Histopathologic Changes
Six-Month Sacrifice
Group: 100 ppm
Number of ! Avera
Animals Organ Examined Findings -Incidence Grad
5 Males Trachea Tracheitis R 1.0
Focal tracheitis 2 0.5
Lung Focal pneumonitis 3 1.5
Hyperemia 2 . 1.0
5 Fermnales Trachea ‘ Focal trachaeitis 1. 1.0
) Lung Focal poeauwmonitis 1 0.5
Hypecremia 1 . 2.0.
All other tissues and organs were normal histologically.
Grading Svstem
. 0.5 = minimal
1.0 = slight
2.0 = mild
3.0 = moderate
4.0 = severe
5.0 = extreme
Fam118
AGCM €0368C
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3. Twelve-Manth Sacrifice

a. Cross Paithelogic Findings

Gross patholegic findings among test animals were not

significantly di{ferent from those noted {n control animals.

b, Crgan Weight and Ratio Data

The mean organ weight and ratio data collected at the
twelx;e -;-nonth sacrifice are presented in T;.bles XXIX through XXXIV,
Statisticallv significant differences are designated by
asterisks following the test group value. ' *
Orga.x.'x weights, organ to body weight and o:gm:zo brain
weight r;:ics &isclosed several randomly ocgurring intergroup di_!x‘::ren:es;'
The lack of any consistent dose related response and the absence of any

deleterious histopathologic change confirm that these differences were

not related to the ingestion of Aroclor 1242.
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TABLE XXIX
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
Twelve-Month Sacrifice '
Organ Weight and Ratio Data
Summary of Mean Valuca
Organ: Liver
Organ Welght Organ/Body Weight Ratio Organ/Brain Weight Ratio
Dictary Level {g) (/100 g)
{(prm) Males Females Malcs Females Maleo Females
Control - 22,1 15.5 3.719 - 3.52 10.8 1T.72
1 22.7 13.7 3.45 .3 10. 4 7. 05
= 10 22.4 14.4 3.48 3.44 10.6 7.39
100 26.3 14.4 318 3.59 12.4 7.16
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» TABLE XXX >
~
TEST MATERIAL: Aroclor 1242 a
Two-Year Chronic Oral Toxicity Study - Albino Rats d
-4
. Twelve-Month Sacrifice o
-
Organ Weight and Ratio Data '
‘\
Summary of Mean Values ,3‘
Organ: Kidneys 5_
Ya
Organ Weight Organ/Body Wecight Ratio Organ/Brain Weight Ratio A
Dietary Level (g) (g/100 g) (g/g)
{pom) Males Females Males Femalc-s Males Females
Control 4.04 3.19 0.692 0.738 1.97 1.58
1 4.31 2.93 0. 656 0.735 1.97 1.5l
= 10 4.21 324 - 0.662 . 0.779 2.02 1. 66
anh
% 100 4.98¢ 3. 01 0.716 0. 745 2.1} 1.50
¢ Statistically significant difference at the 95 percent confidence levcl.
O
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T ’ TABLE XXXI

TEST MATERIAL: Aroclor 1242 '

Two-Year Chronic Oral Toxicity Study - Albino Rals
Twelve-Month Sacrifice |
Organ Weight and Ratio Data

Summary of Mean Values

Organ: Splcen

_ Organ Welght Organ/Nody Weight Ratio Organ/Brain Weight Ratio
Dictary Level (g) (g/100 g) (e/g)
(opm) Males Females Males Females Males Females
Control 0. 788 0. 796 0.133 0.183 0.380 " 0.396
— 1 1.000% 0. 600 0. 152 0. 153 0. 458 0.307
=
-:-I 10 0. 868 0. 664 0.136 0. 160 0.412 0. 341
wh ' .
: a 100 0.968 0.570 0.138 0. 145 . 0. 454 0.285
% Statistically significant difference at the 95 percent confidence level.
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TADLE XXXIt
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxi;:ily Study - Albino Rats
Twelve-Month Sacrifice
Organ Weight and Ratio Data

Summary of Mcan Values

Organ: Gonads

N
"H..//

w

] Organ Welght Organ/Bady Weight Ratio ‘ Organ/Brain Weight Ratio
‘Dictary Level (g) (g/100 g) (g/a)
{ppm) Males Females Males Females Males Females
Control 3.46 0.116 0.596 0.0275 1.70 0.0574
1 3.47 0.0938 0.529 0.0239 1.59 0.0483
10 3.00 0. 141 0. 457 0.03132 1.40 0.0719
g 100 3.67¢ 0.122 0. 531 0.0305 1.72 0.0608
o
g ) Statistically significant difference at the 95 percent confidence level.
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TARBLE XXXIII

TEST MATERIAL: Aroclor 1242

Two-Year Chronic Oral Toxicity Study - Albino Rats

Twelve-Month Sacrifice
Organ Weight and Ratio Data

Summary of Mean Values

Organ: Heart

Organ Weight

Organ/Body Weight Ratio

Organ/Brain Weight Ratio

Dietary Level (g} (g/100 g) (g/g)
{opm) Males Females Males Females Males Femalcs
Control 1.71 .23 0.293 0.286 0. 835 0. 609
1.6 1.18 0.258 0.298 )
- ! ? 9 0.776 0.610
% 10 1.68 1.29 0. 263 0.312 0. 799 0.663
oy
; 100 1. 87 .19 0.268 0.298 0.878 0. 591
b '
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TABLE XXXtV
TEST MATERIAL: Aroclor 1242
. Two-Year Chronic Oral deicily Study - Albino Rats
Twelve-Month Sacrifice '
Organ Weight and Ratio Data
Summary of Mean Values
Organ: Brain
: Organ Weight Organ/Body Weight Ratio Final Body Weight of
Dictary Level {(g) (/100 g) Sacrificed Anlmals {grams)
(ppm) Males Females Males Females Males Females
Control 2.04 2.02 0. 351 0.474 584 439
1 2.19 1.95 0.334 0.516 660 431
- 10 2.11 1.95 0.329 0.473 642 425
': .
= 100 2.14 2.00 0.310 0.508 698 . 409
=
el
e ? Statistically significant difference at the 95 percent confidence level.
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c. Histovathologic Findings

Histopathologic examination of tissues taken frcrm e
rat sacrificed {rom the contrel and 100 pfam groups aflter twelve mont
of testing was conducted.

Tables XXXV and XXXVIlist all histopathologic cha:

noted.

All of the lesions noted in the microscopic examinati
were those of spontanecus disease and cannot be related to the ingestic

Aroclor 1242,

P13
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TABLE XXXV
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
Histopathologic Changes
~ Twelve -Month Sacrifice
Group: Control
Number of An
Arnimals Orzan Examined Findines Incidence C
5 Males Trachea Tracheitis 1
Lung Chronic respiratory
disease 2
Urinary Bladder Calculus 1
5 Fermales Trachea Tracheitis 1-
Lung Chronic respiratory
disease 1 -
{ Colon Parasites 1
All other .liss-.:es and organs were normal histolegically.
 Cradine Svstem
0.5 = minimal
1.0 = slight
2.0 = mild
3.0 = moderate
4.0 = severe
5.0 = extreme
- ,
A <
L Fon1114
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TA3LE XXXVI

X TEST MATEZRIAL: Aroclor 1242

Two-Year Chronic Oral Toxicity Study - Albino Ra:s

Histopathologic Changes
Twelve-Month Sacrifice

Group: 100 ppm

Numbser of OQOrgan Av
Animals Txamined Findines Incidance C
5 Males Trachea Tracheitis 1 .
Lung Chronic respiratory disease 4 i
Liver Congestion 1 )
Pancreas Focal atrophy 1 )
Kidney Focal lymphoid {nfiltration 1 ]
Pituitary Chromoghobe hyperplasia ] - )
Adrenal Nodular hyperplasia l l
Hematocyst l l
8 Fernales Trackea Tracheitis 1 1
Lung Chronic respiratory disease 3 1
All other tissues and organs were normal histologically.
Gra::‘.i:z Svstem
0.5 = minimal
1.0 = slight
2.0 = mild
3.0 =2 moderate
4.0 = severe
5.0 a extreme,
ACh 003091
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- 4. Final Sacrifice

a. Gross Pathqlozic Findings

Gross pathologic findings among test arimals were not
significantly different from those noted in control animals.

b. Orgzan Weight and Ratio Da¢ta

The mean organ weight and ratio data collected at the

final sacrifice are presented in Tables XXX VI through XLII, Statissically

gignificant differences are designated by asterisks following ti‘te test g"r.oup ,
value. |

The absolute liver weight and live.r to boéy or brain weigh
ratios were significantly evaluated in female rats fed 100 ppm Azpclor 1242.

Statistical evaluations of other organ weights, organ to body weight and orga

to brain weight ratics disclosed several randomly occurring intergroup dif-

ferences. The lack of any consistent dose related response indicates that

these differences were not related to the ingestion of Aroclor 1242,

Fomaayg »or oo,
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' TAB.LE XXXVI
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
Organ Welght and Ratio Data
Summary of Mcan Values
Final Sacrifice

Organ: Liver

Organ Weight Organ/Body Weight Ratio Organ/Brain Weight Ratio
stary Level (gy ] {g/100 g) (g/g)
{(ppm) Males Females Males Femalea Males Femalecs
Control 22.0 16.3 3.47 3.05 10.10 8. 4:
1 21.9 15.7 2.93 3.00 9.97 8.0}
10 22.3 17.1 3.18 .19 10. 20 8. 50
100 25.6 22, 4%¢ ' 3.95 4.82+¢ Il.‘)ll. o 11. 609
“ Statistically significant difference al the 99 percent confidence level.
(- S .
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TABLE XXXVII i‘
TEST MATERIAL: Aroclor 1242 "
) C
Two-Year Chronic Oral Toxicity Study - Alblno Rats 2
. ) . o
Organ Weight and Ratio Data bl
-
Summary of Mean Values &‘
Final Sacrifice E\
Organ: Kidneys .":Q
) Organ Weight Organ/Body Weight Ratio Organ/Brain Weight Ratio
etary Level (g} (g/100 g) (¢/g)
{ppm) Males Females Males Females Males Females
Control 5.57 3. 48 0.877 0.646 2.57 1.79
té} 1 6.13 3. 45 " 0.820 0.670 2.78 1. 76
- 10 5.63 ‘ 3. 43 0.816 0. 644 2.56 1.71
ad
‘s 309 5. 44 .43 0. 835 0. 725 2.52 1. 79
2 , |
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. '  TABLE XXXIX

TEST MATERIAL; Aroclor 1242
Two-Year Chronic Oral Téxicity Study - Albino Rats
Organ Weight and Ratio Data
Summary of Mean Values
Final Sacrifice

Organ: Spleen

?E‘oo

Organ Weight Organ/Dody Weight Ratio Oréan/l]raln Weight Rat
ctary Level (gy ’ (g/100 g) (e/g)
{(ppm) Males Females Males Females Males Femal
Control 1.15 0.96 0.182 0.181 0.520 0. 49.
) 1.26 0. 81 0.169 0.158 0.572 0. 14!
10 1.08 0.82 0. 158 0.153 0.495 0. 40¢
100 1.07 .0.65 0.165 0. 140 0.499 0.133¢
b .
o
x



Two-Year Chronic Oral Toxicity Study - Albino Rata

TADBLE XL

TEST MATERIAL: Aroclor 1242

Organ Wefght and Ratio Data

- Summary of Mean Values
Final Sacrifice

Organ: Gonads

1-0l

n
W

s

LS

‘79[ 'ma-;vﬂq-:

‘Organ Weirght

Organ/Dody Weight Ratio

Organ/Brain Weight Ratio

TZLI0U

etary Level (g} (g/100 g)
{ppm) Males Females Males " Females Malea Females
Control 2.52 0.123 0.1397 0.0222 1. 15 0.062
e 3.20 0. 102 0.424 " 0.0205 1. 46 0. 0523
3.00 T 0.126 0.437 0.0237 1. 40 0. 0625
100 3.3 0.129 0.514 0.0278 1.55 0. 0671
o
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TABLE XLI
TEST MATERIAL: Araclor 1242
Two-Year Chronlc Oral Toxicity Study - Albino Rats
| Organ Weight and Ratio Data
Summary of Mean Values
Final Sacrifice

Organ: lleart

. Organ Weight Organ/Body Weight Ratio ‘ Organlﬁrain Welght Ratio
stary Level (g) (g/100 g) (g/g)
(ppm) Males Females Males Females Males ‘Females
Control 1.87 1.54 0.294 : 0. 288 0. 860 0.79¢
1 2.30¢ 1.51 0.307 0.292 1.040¢¢ (.).’770
= . 10 2.08¢ : 1.59 0.303 0.298 T 0.959¢ 0. 748
3 100 2.19¢ 1. 41 0.335 0.303 1.0104¢ 0. 741
b
ﬁc" Statistically llgnlfir;ant difference at the 95 percent confidence level.

O Statistically significant ditference at the 99 percent confidence level.
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Two-Year Chronic Oral Toxicity Sludy - Albino Rais

“TABLE XLII

TEST MATERIAL: Aroclor 1242

Organ Weight

and Ratio NData

Summary of Mcan Values

Final Sacrilice

Organ:

Brain

.
L

Dieta Ty Level

Organ Weight

Organ/Body Weight Ratio

Final Body Weight of

(g) (g/100 g) Sacrificed Animals {gramas)
{ppm) Males Females Males Female Males Females
Conltrol z2.18 1.95 0.342 0.3062 642 551
1 2.20 1.96 0.294 0. 388 759 532
10 2.18 2.01 0. MY 0.379 134 547
100 2.14 1.91 0.330 0.415 65‘2 485
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¢. Histovathologic Findings

Histopathologic examination of sissues and orzans ak
from all animals sacrificed after 24 mém':, o= tes: wra.s conducted,

Tables XLIU :hro.ugh XLVI list all‘his:opa:hologi: cka
noted. Table XLV contains the results of the histopathologic examina:
of the urinary bladders.

Signilicant liver injury was found in animals fed 100 £s
Aroclor 1242 (T-LI). The compound associated lesions consisted of
vacuclar change, focal hyperirophy and focal hyperplasia. In addidon, t
were lesions of inﬂam.ma.tion, necrosis, fibrosis and mi;mr degenentic:;
this group which, although seen in the conirols and lower tes: groups, we
more severe and {requent in the T-II group.

The vacuolar change was not seen in the costrol animals
but was observed occasionally in liver from T-I (! ppm) and T-II (10 ppm,
animals. The vacuolar change was observed {requently in the T-III anima
This lesion is morphologically indicative of fatty degeneration. TFormalin
frozen sections of livers {rom representative animals which displayed
vacuclar changes were stained with Oil Red O to reveal the presence of fa
The vacuclar lesion in the cytoplasm of these cells was positively identifie

as fat.

The hypertrophic change found in the liver was focal and

often lirmnited to the central lobular area where groups of cells were swolle

.-

to two or three times their normal size with clear pink homogeneous cy:3z

ACM 0C3895
00C 502
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The hyperplasia was associated with the same cells and ippeared i3 be
extension of the hypertrophic lesion. The hyperplastic cells were alsc
usually hypertrophic. The most severe examzles of hypesslasia agpear
as nodular growths with limited compressicn of the surrounding nermal
hepatic tissue, |

The minor les‘ions of degenera':ior.. hecatitis, ducrule ¢
proliferazion, necrosis .and focal lymphoid infiltration seen in the control
animals and the T-land T-1lI groups are lesions of spontaneous disease a
are not related to the Aroclor.lz'iz. This level of liver diseasé i{s not
unusual in old animals, .

Hyperplasia of the transitional epithelium was presesat
in the urinary bladder of animals from the control group and {rom each o
the test groups. This lesion was usually associ;:ed with cystitis,

All of the other lesions in the other tissues found in the
anirmals are related to spontaneous disease and they are not unusual for

rats of this age,

DLl

Donovan E. Gordon, D, V.M., Ph. D.
' Diplomate, American Collage of
Veterinary Pathologists
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TABLE XLII
TEST MATERIAL: Aroclor '1242-
Two-Year C.hronic Oral Toxicity Study - Albino Rals
' Histopathologic Changes
Final Sacrilice

Group: Control

Number of ._A'verage'

Animals Organ Examined Findings Incidence Grade
Il Males Heart Chronic focal myocarditis 3 1.0
Trachea Tracheitis 3 1.0
Lung Chronic respiratory disecase’ 9 1.0
Liver . Focal degeneration 1 1.0
Ductile hyperplasia 2 1.0
—— Stomach Chronic gastritis 1 1.0
:‘ Spleen lfemosidcrosis 3 1.0
- Kidney . Chronic nephritis 8 1.0
a=h Testea Testicular degencration z 1.0
Perilarterilis 2 1.0
8 Proatate Inflanmmation i 1.0
- Adrenal Gland Telangicclasis 1 1.0
Nodular hyperplasia | 1.0
- Focal fatty change | 1.0
S 9 Drai t'ocal encephaliti 1
o X ratn cephalilis 1.0
g Eye Inflammaition 2 1.0
o .
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TABLE XLIfI continucd
TEST MATERIAL: Aroclor 1242
'I\.wo-Year éhronic Oral Toxicity Study - Albino Rats :
Histopathologic Changes .
Final Sacrifice

Group: Control

Number of

Average
Animals Organ Examined Findings Incidence Grade

14 Females Heart ' Chronic focal myocardilis 7 2.0

Trachea Tracheitia 9 1.0

Lung Chronic respiratory disease 13 1.0

Liver . Focal lymphoid infiltration 3 1.0

Ductile hyperplasia 2 1.0

g Focal hepaltitis 1 .0

= Non-lipid vacuolar change 2 0.5

b Stomach . Chronic gastritis 3 i.0

wd Acanthosis - squamous epithelium 5 1.0

5 . Colon Parasites 1 ) 1.0

Spleen ’ llemosiderosis 4 - 1.0

Ulerua Meltritis ) 3 2.0

S, Kidney Chronic nephljl_h.s . 6 1.0

S o Focal lymphoid infiltration | 1.0

= = Ovary Cyst ' 1 1.0
n
o
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TABLE XLIII continucd
TEST MATERIAL: Aroclor 1242
Twaoa-Year Chronic Oral Toxicity Study - Albino Rats
Histopathologic Changes
Final Sacrifice

Group: Control

Number of Average

Animals Organ Examined Findings Incidence Grade
14 Females Adrenal Gland Telangiectasis 9 . 1.0
: Nodular hyperplasia 4 1.0
Salivary Gland Chronic {ibrosis and atrophy - 1.0

{

J
Y

-0

ALY

S0¢ 'OO

QW

other tissues and organs were normal histologically.

Grading System
= minimal 2.0 = mild

slight 3.0 = moderate

severe
extireme

4.0
5.0
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TABLE XLIV
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxici(y Study - Albino Rals
Histopathologic Changes
Final Sacrilice

Group: | ppm -

Number of _ Average
Animals Organ Examined Findings , Incidence Grade
13 Males Heart ' e Chronic focal myocarditis 5 1.0
) Trachea _ Tracheitis 9 2.0
Lung Chronic respiralory disease 12 1.0
Liver . Focal lymphoid infiliration 1 1.0
Cirrhosis 1 1.0
—p— ‘ Congestion 1 1:0
e Stomach Chronic gastritis and acanthasis 2 1.0
= Spleen llemosiderosis 4 2.0
e Kidney Chironic nephritis 9 2.0
:; Calcification 1 1.0
L Testesn I’cl'-iar\cri!is 2 2.0
Testicular degeneration 1 1.0
Prostate Inflammation i 4.0
Adrenal Gland Telangieclasis 2 1.0
! 2.0

Nodular hyperplasia ’
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TABLE XLIV continucd
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Sludy - Albino Rals
) ilistopathologic Changes
Final Sacrifice
Group: 1 ppm .
Number of : Average
Animals Organ Examined Findings Incidence Grade

- 14 Females Heart Chronci focal myocarditis 6 1.0
Trachea Tracheitis 7 1.0

Lung Chronic respiratory discase 13 1.0

Liver Ductile hyperplasia k] 1.0

Pancreas Chronic focal pancrealilis 2 1- 0

Stomach Clhronic gastritia 2 1.0

Ulcerative gastrilis 1 1.0

Acanthasiy 2 1.0

Spleen Hemosiderosis 8 2.0

> Kidney Chronic nephritis 6 1.0
g Uterus Melritis 1 1. 0
Adrenal Gland Telangicctasis 10 1.0

»0L¢00

All other tissues and organa were normal histologically.
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‘ TADLE XLV
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Siudy - Albino Rals
. Histopathologic Changes
Final Sacrifice
Group: 10 ppm -
Number of _ -Average
Animals Organ Examined Findings Incidence Grade
13 Males Heart Chronic focal myocarditis 6 1.0
. Trachea Tracheitis 7 1.0
Lung Chronic respiratory disease 9 2.0
Liver Focal hypertirophy and hyperplasia ] 1.0
Ilypertrophy 1 1.0
Vacuolar change (laity)- 2 10
Ductile hyperplasia | 2.0
Pancreas Chronic focal pancreatits 3 1.0
Stomach Acanthosis 6 1.0
Inflaanmation, ulceration 1 1.0
and necrosis
Spleen lemosiderosia 7 i.0
Kidney Chronic nephritis 10 2.0
» Teates . Testlicular degeneration 2 3.0
o Periarteritis o 3 .o
x . .




i

r
S

2uLIWY

000

LOLEDD

Nodular hyperplasia
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TADLE XI.V conlinued
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats - ,
llistopathologic Changes
Final Sacrifice
Group: 10 ppm-
Number of Average
Animals Organ Examined Findings Incidence ‘ Grade
13 Males Prostate Inflammation 2 3.0
Adrenal Gland Telangicclasis 4 1.0
Mcaedultary hyperplasia 1 1.0
Nodular hyperplasia 2 t.o
.I] Females lHleart Chironic focal myacarditis i 1.0
Trachea Tracheilis 5 1.0
Lung Chronic respiratory discase 9 1.0
Tongue Periarteritis 1 2.0
Stomach Chrunic gastritis amnd acanthosis 5 1.0
tilceralion | 1.0
Spleen Ilemmosiderosis 5 2.0
& Lymph Node Edema . 1 1o
¥ Kidney Clhironic nephritis G 1.0
Herus Melritis _ 2 1.0
Adrenal Gland “l'elangicclasia 8 .0
l .o



Two-Year Chronic Oral Toxicily Study - Albino Rats

TADLE XLVI

TEST MATERIAL: Aroclor 1242

Histopathologic Changes
Final Sacrifice

Group: 100 ppm-

Number of Average
Animata Organ Examined Findings Incidence Grade
6 Males Heart - Chronic focal myocarditis 3 1.0
) Trachea Tracheitis 3 2.0
Lung Chronic respiratory disease 6 1.0
Liver Focal degeneration \ 1.0
. Facal hypertrophy 1 1.0 .
llype‘rlrophy : 1 1.0
= Vacuolar change (fatty) 3 1.0
g Pancreas Periarterilis 1 3.0
= Tesles Periarterilis 3 2.0
b Stamach Chronic gastritis and acanthoaisa ! 1.0
é Periarteritia | 2.0
Spleen llemosiderosis 1 1.0
Lymph Node Periarterilia 1 3.0
i Chronic nephritis:
= h Kulne.y I 4 2.0
(W) .
S
a
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TADLE XLVI continueil
TEST MATFERIAL: Aroclor (242
Two-Year Chronic Oral Toxicity Study - Albino Rats
- Histopathologic Changes
Final Sacrifice
Group: 100 ppm-

Numbel‘ 0‘ " Avcrage
Animals Organ Examined Findings Incidence Grade
6 Males Proatate In{lammation i 3.0

Adrenal Gland Focal falty change i 1.0
Salivary Gland Focal chironic inflammation 1 1.0
Eye . Inflammation ! 1.0

14 Fermnales Heart Chronic focal myocardilis 4 1.0
e Trachea Tracheitis 8 1.0
== Lung Chronic respiratory discase 6 1.0
3 Liver Focal degencralion 3 1.0
Y Focal hyperplasia 2 1.0
w Focal hypertrophy 2 1.0
b Hypertrophy 3 2.0

Nodular hyperplasia H 1.0
Fucal cholangighcpatitis | 1.0
o
x

> e m .M e b —
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" Two-Year Chronic Oral Toxicity Study - Albino Rais

TABLE XLVI continued

TEST MATERIAL: Aroclor 1242

Itistopathologic Changes

Final Sacrifice

Group: 100 ppm

All olhcr tisaucs and organs were normal histologically.

Grading System

b T TP X S Y

n q = mininaal

Number of Avecrage
Animals Organ Examined Findinps Incidence Graile
" 14 Females Liver (continued) Focal hepatitis 1 1.0
lHyperplasia 1 3.0
Vacuolar change (fatly) 11 1.0
Pancreas Chronic focal pancreatitis ] i.0
Stomach Chronic gastritis 2 1.0
Acanthosis 2 1.0
Ulceralive gaslritia | t.0
Ulcer I 1.0
4 Spleen Hemosiderosis 9 2.0
x Lymph Node Congeasltion 1 t.o
o Kidney Chronic nephritis 7 1.0
o) Uterus Melritis 2 1.0
b Adrenal Gland Telangiectasis 8 1.0
= Nodular hyperplasia 4 1.0
o) Acanthosis . | 1.0
A
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TABLE XLVII
TEST MATERIAL: Aroclor 1242
Two-Yecar Chronic Oral Toxicity Sty - Albino Rats
Histopathologic Changes of the Urinary Bladder

Final Sacriflice

i

QLI

Number Average
Group Sex Examined Findinpa® Incidence Grade
C M ]| Proteinaceous plug (34) | -
F 14 Focal epithclial hyperplasia (62) 1 1
T-1 M 12 Proteinaceous plug {582) ) -
(1 ppm) Dilfuse epithelial hyperplasia asasociated [
with diffuse cystilis (566)
Diffuse epithelial hyperplasia associated 1 1
with diffuse cyslitis {580)
F 13 None - -
* T-1U M 1 Diffuse epilhelial hyperplasia aasociated I 3
(10 ppm) with diffuse cystilia (651)
Diffuse epithelial hyperplasia associated 1 i
> . . s .
o with diffuse cystilis and a proleinaceous
x plug (655) . )
o F 13 None - .
o .
L ]
T- s M 6 Proteinaccous plug (744) - [ -
JO0O ppm) N

F 13 Focal epithelial hyperplasia (767) |

¢ lhmlividual animal numbers are shown in parenthescs,
Gradinp Sysicm
1.0 7 minimal or-trace- 4.0 = seveve e - . s S
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G. Detailed Descrintion of Tumor Findinzs I‘.:

- -
-

Tumor data for individual animals including locaticn, weizh:

Ithrougs LA

and pathologic classification are presented in Table XLV II! ke .

None of these tumors could be related o the ingestisn cf Aroe!

1242 and are considered normal for a Tandom population of rats tais age

Fﬂﬂ“f‘? ACM CO3T71:
00 515
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TADLE XLVIH
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Stuldy - Albino Rats
Description of Tumor Findings .
Group: Conlrol
Animal Months
lumber Weight Size on
nd Sex l.ocation {grams) {cm) Classificalion Test
J-M Abdomen - - Mammary (ibroadcnoma 24
2-M Pancreas 11.76 - Adenocarcinoma 24
16-F Abdomen 64.98 8xlx2 Mammary libroadenoma 24
35.09 5x2 x2 Marnmary fibroadenoma
‘% 17-F Lymph node - - Reticulum cell sarcoma 24
. :: 48-F . Abdomen - 2 x2xl Mammary fibroadenoma 24
é 50-F Abdomen - 2x2x1 Mammary fibroadenoma 7
= 52.F Abdomen - - Mammary fibroadenoma 24
o S .
- &8)-F X Abdomen - - Mammary (ibroadenoma 24
Adrenal gland - - 1'hcochromocytoma
” o .
[
o 1-F b Abdemen 88.92 13 x 11 x4 Fibroadenoma 24
+ . . t.

S
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TADLE XLIX
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
Dcscription- of Tumor l-‘ir;tling‘s

Group: 1 ppm

Animal , Months
Number Weight Size on
and Sex Location {(grams) =~ {cm) Classification Test
566-M Abdomen - - Adenocarcinoma - 24
569-M Spleen - - Lymphosarcoma 22
604-F Abdomen - - Mammary fibroadenoma 24
609-F Abdomen 15.00 Sx3Ixl Fibroadcnoma 24
- &1)-F Abdomen 53.50 5 x Fibroadenoma 24
ot .
—3 35.00 I x1x Fibroadenoma
- .
b LI3.F Ovary - Ix2xl Granulosa cell tumor 24
g Abdomen - - Fibroadenoma
gls-.f-‘ Abdomen 335,00 1Ix0xs . Mammary flibroadcnoma 23
.c -

m—— == =
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TANLE XLIX continued
TEST MATERIAL: Aroclor 1242
Two-Year Chronic Oral Toxicity Study - Albino Rats
Description of Tumor Findings ,

Group: | ppm

Animal - Months
Number Weight Size ) on
and Sex Location {grams) {cm) 3 _ Classificalion Test
621-F Abdomen 18.00 1 x3x3 Fibroadenoma 24
627-? Pituitary - - Chromophobe adenoma 24
628-F Abdomen ' - 6 x3x3 Fibroadenoma 24
630-M Abdomen 157.20 9 xbh x4 Mammary {ibroadenoma 23
117.90 Txbx2 Mammary {ibroadenoma
et 631-F Uterus - Ix2xl Fibroma 24
g Abdomen 44.00 - Fibroadenoma - -
:634-? Abdomen 13.41 bx5x3 Fibroadenoma f 24
%S-F , Abdomen 39.36 6 x5x4 : Fibroadenoma 24
pmesg Pituitary - - " - - Chromophobe adenoma
w
—
s o]

AU" 0037’.6 i . ) ) -
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TADLE L
TEST MATERIAL: Aroclor 1242
' Two-Yecar Chronic Oral Toxicity Study - Albino Rais
Description of Tumor Findings
Group:
Animal Months
‘Number Weight Size on
and Sex Location (gramas) (cm) Classification Test
-610-M Abdomen 129.0 I9x7Tx13 Fibroadenoma 24
616- M Pancreas - - Islet cell adenoma 24
Adrenal gland - - Medullary tumor
662-M Pituitary - - Chromophobe adenoma 24
' Abdomen 280.0 - Mammary fibroadcenoma 22

687-F Pituitary - - Chromophobe adcnama 24

689-F Abdomen - - Mammary adenocarcinoma 24

690-F Pituitary - - Chromophobe adcnoma 24
Ar75-F Abdomen 3. 90 IxIx2 Mammary fibroadenoma 24
c Albdomen 23.15 Tx6x3 Mammary fibroadenoina

< >

-F g Albdomen 175.0 Bx7x5 Maimmmary fibroadenoma 24

wn
© )-F Parathyroid gland - - Adcnoma 24
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TARLE L continued
TEST MATERIAL: Aroclor 1242 1
Two-Year Chronic Oral Toxicity Study - Albino Rats
Description of Tumor Findings
Group: 10 ppm
Animal Months
Number Weight Size on
and Sex Location (grams) {cm) Clasu“ication Teat
707-F Abdomen 74. 6 Txb6x3 Mammary fibroadenoma 24
708-F Abdomen - 189.0 5 x4xl Mammary fibroadenoma 24
T11.F Abdomen 6.96 Ix2x 1} Mammary fibroadcnoma 24
712-F Subcutaneous, 155, 0 Il x8x3 Fatly tisaue fibroma 24
abdominal
b =
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TABLE LI
TEST MATERIAL.: Aroclor IZAIi
Two-Year Chronic Oral Toxicily Study - Albino Rats
Description of Tumor Findings

Group: 100 ppm

LT JV

Animal Montha
Number Weight Size on
and Sex Location (grams) - {cm) Classilication Test
144-M Pancreas - - Islct cell adenoma 24
1i5-F Ovary - - Granulosa cell tumor 24
T485-F Pituitary - - Chromophobe adcnoma 24
789-F Adrenal gland - - Mcdullary tumor 24
794-F Abdomen 260.0 10 x 10 x 5, Mammary (ibroadenoma 23
-
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Nama §| Nomunes . Locatian
Paul L. Wrxight Creve
Company Unil of ST4lT Depl. Qivnision | Buniness Grouo Degariment
Med, 5 Env, Hlth, .
Pawtion Tilia Salary Geade Annyal Salary Oslsat Lun lnuaaee
LToxicology Manager| 19 $31,800 2/1/15
ParigImance Growih Dats it EMploys Review .

Type of Award  (Seiect IR4 Awirg CILINAMY (70M INC 0PPOHILE KAE of LAIS NE8T WAKA MO 4PPrODIALEIY Q1L 1Dy LA awird 4Ad anter Lhe a4
code dalaw.) - .

Awarg Cilegory

- - . .] Categon
Technical « Becomplishment of significant results -

108

e

Oescribe LNe acievamant and IS Lignedicinca o Manuintio delaw)

At a recent meeting in Creve Coeur, Glenn Schweitzer, head of the Off
Toxic Substances of EPA, offered some interesting comments. He obser:
that Monsanto's toxicologists were held in high regard at EPA. Howew

"since it lacked an in-house toxicolody facility, Monsanto as a compan:

not as highly regarded overall as duPont, Carbide, or Dow.

Dr. Wright's professional and personal characteristics have contribut:e
nificantly to Monsanto's image at EPA. He has shown unusual persever:
~and dedication, frequently lnvolvxng his own time, to review and inte:
large volumes of data which he subsequently organized for presentatio:
EPA officials. Particularly noteworthy wer:: his efforts on polychlor:
biphenyls (Aroclors) and chlorinated isocyanurates (ACL products}. I:

-former instance, his excellent analyszs and synthesis of widely scatt:

observations played a prominent role in forestalling EPA's promulgatic

| unrealistic regulations to limit-discharges of polychlorinated biphen:

"EPA's proposed regulations would have precluded the use of these mate:;
.by Monsanto's customers. With respect to chleorinated isocyanurates, :
Dr. Wright has had several contacts with individual scientists at EPA
.answer specific questions that they had raised or to inform them of tl
status of additional studies which had been undertaken.

Overall, by virtue of the gqualities of leadership which Dr. W:mght ha:
played, he has made an important contribution to Monsanto's image at !
That favorable image will become increasingly important to Monsanto a
areas of interaction with EPA multiply. .
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MONSANTO INDUSTRIAL CHEMICALS COMPANY
FUNCTIONAL PRODUCTS GROUP

STANDARD mupgcmm:o PROCESS
or

AROCLORS (Take-over distilled)
Departaent 2346

Supercedes: Standard Manufacturing Process for Arocclors =

Department 246, dated October 1966, and 211
amendments A through L,

Tentative Process for the Contimuous Mamufacture

of Aroclor 1242, dated 9/16/68, and designated
RQPOZ"E NO. P'lso#.

Prepared by: R. M. McCutchan

& . | |
) o L ey
Ueneral ﬁlnﬁfacfurins Supe'rincenden
. w R Rehad
e SR 1 SR W T 2L LTI e S b e, ST T g mVﬁ'O’ 2 ant -Ma MAgeT - —=-

\ M Fmigo

Fanufacturing Manager <
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. s cess 13 the property of ¥onsanto Industrial Chemicals

"-gpag;omd the rocigiont 18 responsidble for its safekeeping.
It contains confidential information of Monsanto Industrial
Chexicals Company which must not be reproduced, revealed to
‘unauthorized persons or sent outside the comparmy without Pmp:r
“authorization. Either retain in a secure flle or return to the

Ssandard Documents Department.
: Fom145
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DEPARTMENT 246 - STANDLPC ANUFACTUZING PPOCESS

ARQOCLOR
onme————
APPENDIX J

SATETY AND TOXICITY DATA

e AV TA Y AT TR ST D

roomn) .

&

I. SAFETY EQUIPNELT
A+ Fire Extincuishers.
l. <Carbon dioxide - lst floor, NE of lean=to
2. Dry cherical - lst floor, SE of lean-to
3. Dry chemical - 2nd £floor, west wall
4, Dry chemical = 2nd floor, west wall
B. Gas Masks,
l. 1lst floor, on sprinkler housa
2. 1lst floor, outside west wall of repair room
3., 2nd floor, on west wall
4. Control room, east wall .
: S. 4th floor, on handrail =y #1 chlorirator
—~ ( 6. 4th platform, Arocleor column (2)
Lo C. Scott Alr Pak.,
1, oOutside west wall of lean-to
D. Emercencv Clethine,
l. Box cn 2nd floor, west wall,
e TR . B e i R ] ey TR e e e ST R TS
E. Safety Showers Wish Tve ‘.ash,
l. Batch departrent, lst floor,
2, Batch departrent, nc floer.
3., Batcéh departrent, Jrd floor.
4., Continucus departwernt, lst floor,
. 84 Continuous derartrant, 2nd floor,
Y @€e Continuous derartrert, 3rd floor,
Z Te Wast side of tank farm (alarm in control
“ @e Control room (eye batch onlv).
P. Perscnal Safe% Escuizrent Available,
l. Hard hat,
2. Safety glasses.
(_: 3., Safety sihoes,
- 4. Goggles.
N S. Rubber or canva; gloves.
k‘ﬂ{ 6. Rubber overshoes.

Fnm 146
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_' ( DEPARTUENT 246 = .STANCAED !ANUTACTURING PROCESS
AROCLOR (Cont'd)
e

APPENDIX J (Cont'd)

SAFETY AND TCXICITY DaTa (Cont'd)

II. DEPART!ZIT SAFETY EZCORD (246/239).

A. Llost time aceidents = Last occurred on January 28, 1948,

B. Serious injuries = The last two sericus injuries were:

1) 8/5/70 = see Attached informal investigation repors,
2) 12/2/68 = Refer to formal investigatich report Lel7-20-6¢

Cs Minor injuries.

Year ' Injuries No, of Men

1969 12 20
1570 . 12 20
1571 13 24

C}( - III.TOXICITY

The following toxic rating code will be used in describing the
toxicity of these materials:

0 - none
l - slight
R I, T WL SRS g 1.\—.-‘!12 et 'mp-d-e.:as_%.vv:,..-_. SN R TR e e e BT B T MR ST T MR Y T TRt S
’ - hi g :
U « unknown

A. - Biphenyl (Code 82601)

l. Synonyms: Diphenyl,
2. B%?E?%%Elon: white flakes or solid off white masss
T sorewnat pleasant odor.
- 31 constants: Hel, Wt 154.2' MoPo 59'C.l B.P. 255°C.;
o Density .9910 & 75°/4°C, .
4., Plash Points 235°* F., (C.C.).
$. AuUto Icnicion Temperature:  1004°F,
6, ToXic Hazarc ..atinc:
’ Acute Local: U
‘ Acute Systaematic: Ingestion 3, Inhalation 3
: . Chromic Local: U :
(_' : 7. Fire Hazard: Definitely when exposed to heat or flare;
can react with oxidizing materials,

(ﬁx} 8, Fire Fightingt CO2 or dry chemical. . 5
v 9, Forrula: Cgi.5C6lis ' 14,001147 .

125 ADM  00:



SEPARTIZILT 246 = STANDARD !ANUFACTURING PPOCESS

AROCLOR

. APPENDIX J (Cont'd) -

SAFETY AND TOXICITY DATA (Cont'd)

1II.{Cont'qd)

A

L I I, JHE -

~

(Cont'ad)

10, Biphenyl vapcrs are irritating to the upper respiratory

tract., Workers should not be exposed to vaper levels
throughout their shift in excess of the threshold limit
value of 1 milligram per cubic meter of air (or about

0.2 ppm})., The compound, or organic sclutions of the com=-
pound can absordb through the intact skiny therafore,
repeated skin contact should be avoided,

ll, See Hygienic Guide Series on "Diphenyl”,

Chlorine (Code 81059),

l.
2.
3.

4.

NBRT Al . o

5.

Descrintion: Greenish yellow gas,
formula: Cl2
Conscantss Mol, W&, 70.914; M,P,=»101°C,3B.P, = 34,5°C.
Pensity L.47 @ 0°C,
Toxic liazard lating:
Acute local: Izritant 3; Inhalation 3
Acute systemic: 0
Chreonic local: U
.. Chrenic systemic: U :
" MR G-l BRt-AR 3dF. Rer.8_hour day

Mt e e - .
R R L P

Toxicolocy: Chlorine is extremely irritating to the mucou
memcranes of the eyes and respiratory tract., It corbines
with moisture to liberate nascent oxygen and from hydéro-

" ehloric .acid.

Both of thaese substances, if present in guantity, cause
inflammation of the tissues with vhich they come in contac
If the lung tissues are astacked, pulmonary edema may resu
A concentration of 3.5 ppa produces a cetectable odcr:

15 PPM causes immediate irritation of the throat. Con-~
centrations of 50 PP are dangerous for even short exposul
1000 -PPM may be 'fatal even when the exposure is brief,

Because of its intensely irritating properties, severe
industrial expogure seldom occurs, as the workman is
forced to leave the area before he can be sericusly aflec
In cases where this is impossible, the initial irritatien

kon1148
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DEPARTMENT 246~ STANDARD MANUFACTURING PPOCTSS

AROCLOR

APPENDIX J (Cont'q)

SAFE?Y AND TOXICITY DATA (Cont'd)

III. B. 3.

7a
8.

C. HCl

{(Cont'd)

of the eyes and mucous membranes of the nose and throat
is followed by cough, a feeling of suffocaticn and later
pain and a feeling constriction in the chest, If ex~osur
has been severe, pulmonary edecra may follow with rales
being heard over the clest,

Fire Hazarc: lloderata =~ can react to cause fire or
€Xpicsion upen contact with turpertine, etier, armronia
gas, illuminating gas, hydreccarbons, hycrogen and powdera
metals., :

Explesicn llazard: Present by reaction with reducing age:n

Disaster Contzol: Cancerous) emits hichlr toxie furmes;
will rcact wit.. water to form toxic and corrosive fumas
of HCl; is RJeavier than air = gas will hug the greund.
People without adecuate protecticn should go across wind
until out of the affected area.

O0ff-Gas (Code 828,.51)

1.

3.
4.

7.

Synon'ms: Muriatic acid, Chlorchydric Acid, Hydrogen Chlc
Descc.-tiont Colorless gas.
Foriula: ncl.
Wexic razard Rating:

acute local: Izritant 3, Ingestion 3, Inhalation 3

Acuts Systemic: C

Chronic local: Izritant 2

Chronic Systemic: U
M,A.C.t S5 ppm in air for 8 hr, day. -
fox;colocz: Hydrogen chloride is an jirritant to the nucc
perbranes of the eyes and respirascry tract. Concentratic
of 35 ppm causes irritation of the thrcat after shcrt exrcc
Concentrations of 50 to 100 ppm are tolerable for 1 hous,
More serious exposures result in pulrmonary edema anc oZlten
laryngeal spasm, Concentratiocns of 1000 to 2000 ppm are
dangerous even for brief exposures. Mists of HCl are con-
sidered less harmful than the anhydrous form since tne
droplets have no denydrating effect.

See Hygienic Guide Series on "Hydrogen Chloride®.

FomM1£9
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CEPARTIENT 246 = STANDARD MANUTACTURING PIOCIS

]

AROCLOR

~

APPENDIX J (Ccnt'd)

SAFETY AND TOXICITY CATA (Cont'd)

III. . (Conz'd)

D« TFerric Chlcride (Code 33500)

1,
2.
3.

4.

Se

6.

Descriztion: Granular solid.
Forisula: reCly (anaydrous)
Constants: ol, tWet, = 166.22, [elting PL.=sublires,
soluciliity in ;0 = very solutle with neat rise,
Toxic Hazard Ratinc:

Acute Local: airritant l; Ingestion 1

Acute Systenic: U

Chronic local: Irritant 1

Chronic Systemics U : ,
Fire Hazard: T.ere is ro fire hazard under normal condit
Dut 1t will erdit toxic fumes at high temperatures,
Handlins: Frotect tnhe skin with approvad protective
clot.lng, avoid cthe breataing cf FeClj dust, wear apgrove
Tespirator with adequate cartridge, and protect the eves
with approved gogcles. There are no storace reculations;
however, it should be stored in a dry place as heat is
released upon solution in vater and vet ferric chlorice
will not catalyze tae cnlorinaticn reaction.

E. Lime (Code 3880Q0C) (Calcium Cxice)

1.

2.
3.

4.

S.
6.
7.

Descriztion: Fine white or slightly gray powder, Rhomeri
Trigonal cIystals., :
Fermula: CaoQ.
Toxic nazard Pasting: ‘
Acute local: irritant 3; Ingestion 1l; Inhalation 3.
Acute Systemic: Ingestien 23 Innhalation 35 skin
' . absorbtion O,
Chronic local: Izritant 3) Inhalation 2.
Chronic Systemic: Incesticn 2; Irhalation 3;
Skin absorption 0.

Toxicoloars

Eas a caustic reaction and, therefore, is irritating to t
skin. As a dust it can cause dermatitis and irritation
of the eyes and mucous mempranes, It is a general nuisan
type of dust.

Fire Hazard: Nona.

Exzclosica nazard: Virtually none. ) B
Rancli-z: Cust respirator, adequate protective clctiirng,
incluc.ng rubber coated gloves, optional rucber full cove;

-apron and full cover plastic goggles should Ge used when

Fomi1s0



(r DEPARTHENT 246 = STXANDAPRD MANUTACTURING PrOCTS
- -
/ .

v AROCLOR
APPENDIX J (Cont'd)

SAFETY AND TCXICITY DATA (Cont'd)

E, 7. (Cont'd)

handling lime (dust}, Adequate ventilaticn and dust rermov
equipment should be used in the handling area,

Lime is added to the stills to neutralize anv liberated IC
prevent subliration of the FeCl3 catalyst., It is handled
in 50% bags. '

F. NKitrogen (Ceda 43099)

1, Description: Colorless gas
2. Formula: 2 '
3. Uonstants: !Mol, We, 28,02 :1,P, = 210°Cs B,P, = 195,8°C,;
Density 1.2506 cr/liter at 0°C, ,
4. Toxicitv: None., 1In high concentrations it is an
———————

asphyxiant.
. ;“ ( R Gc MOCIO:’.‘S.
(f:)' {See Hygienic Guide Series on "Chlcrodiphenyls®).

s | | Pu}fr!1!3].
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-C ~ Monsanto

MONSANTD INDUSTRIAL CHEMICALS CO.
800 N. Lingberph Bouisvars
I St. Lours, Missouri 83168
i

0

Pasne: 14 884-1000
January 20, 1972

ry:

Westinghouse Electric Corp.
Box 31 _
Bioczington, Indisns L7402

Gentlenen,

As ve have previously notified you by way of correspondence since esarly
1970, the material described on the sttached acknovledgement of your order
contains polychlorinated biphenyls (PCB), Polychlorinsted biphenyls are
{: highly stable chemical compounds and are not readily biodegradable,
(rﬁj Therefore, vhen placed {n the eavironment they may be considered con-
T taninants and may adversely affect some species of animal and marine life.

You must take every precaution to prevent any eatry of polychlorinated
biphenyls into the environment through spills, usage, leakage, disposal,
vaporization or othervise,

This material ghould ‘not Be used by you or: your cisfomer {n equipment,
packaging materials or products isvolved {n the processing, handling, or
storage of food, food related products, animal feeds, food wrapping or
container materials, potable waters or pharmaceuticals,

Very truly yours,

.
Hovard S, Bergen, JY,
Director .
Specialty Products Group

/3¢

(h Attachment

Fen1172
1'€ 104

® umit of Monsanio Company
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Food products.

{Typed from Original}

January 15, 1972

Monsanto Industrial Chemicals Co.
800 N. Lindbergh Boulevard
St. Louis, Missouri 63166

Gentlemen:

Monsanto Company ("Monsanto™ manufactures certain
polychlorinated biphenyl products ("PCB's™) which Westinghouse
Electric Corporation ("Buyer”) desires to purchase. While
Buyer desires to purchase PCB's because of certain desirable
flame resistant and insulator properties, Buyer acknowledges
that it is aware and has been advised by Monsanto that PCBS
tend to persist in the environment; that care is required in
their handling, possession, use and dispasition; that tolerance
limits have been or ‘are being established for PCB's in various

. Monsanto has therefore adopted certain restrictive
policies with respect to its further production, sale and
delivery of PCB's, including the receipt of undertakings from
its customers as set forth below, and Buyer is willing to agree
to such undertakings with respect to sales and/or deliveries
of PCB's by Monsanto to Buyer.

: Accordingly, Buyer hereby covenants and agrees that,
with respect to any and aB PCB's sold or delivered by or on
behalf of Monsanto to or for the account of Buyer on or after
(hc ate hereof, and in consideration of any such sale or
. Buyer shall defend, indemnify and hold harmless
4 ?" aNnto, its present, past and future directors, officers,

PIvyes and agents, from end against any and all lisbilities,
claims. damages, penalties, actions, suits, losses, costs and
expenses grising out of or im connection with the receipt,
purchase, possession, handling, use, sale or dispasition of -

Fo1nd



Monsanto Industrial Chemicals Ca.
Page Two
January 15, 1972

such PCB's by, through or under Buyer, whether alone or in
combination with other substances, including, without implied
limitation, any contamination of or adverse effect on humans,
marine and wildlife, food, enimal feed or the environment by

. reason of such PCB's.

The point at and after which the provisions of this
agreement shall apply to PCE's sold or delivered by or on
behalf of Monsanto to or for the account of Buyer on or after
the date hereof, and the point at which titie and risk of lass
with respect to such PCB's shall pass from Monsanto to Buyer,
shall be the F.O.B. point at the location from which delivery
to Buyer is initiated by Monsanto, and shall refer to the point
of transfer of possession of the drum, tank car, tank truck,
or other container for such PCB's, from Mon=anto to Buyer or
the first receiving carrier utilized to effect delivery of
such PCB's to Buyer.

The provisions of this agreement shall not be applicable
to any PCB's delivered to Buyer prior to the date hereof; and
nothing herein shall create or imply any duty oc obligation:

(i) of Monsanto to sell or deliver any PCB's to Buyer; or

(ii) of Buyer to defend, indemnify or hold harmiess Monsanto

or any other corporation, or any person, for any damages
resulting from the negligence of Monsanto (in the absence of
negligence of Buyer) in its packaging or shipping of PCB's or
from the failure of PCB's to comply with the contract specifi-

3 applicadle to such PCB's. No conditions, understandings
Feements purporting to modi{y or vary the terms hereof
hbindmg unless hereafter made in writing specifically
to this agreement and signed by the party to be bound
and no modification or variance of this agreement shall be
effected by the acknowledgment or acceptance of any sale document,
purchase order, shipping instruction or other forms containing
terms or conditions at variance hetewith.

F.ﬂm 1M



Monsanto Industrial Chemicals Co.
Page Two
Jenuary 15, 1972

In the event of litigation 1o which these indemnity
provisions shall apply, Monsanto will make available to Ruyer
such information as Monsanto has (excluding trade secrets or
proprietary information of Monsanto, or any other information
which Monsante is not legully free to disclase) which may
reasonably be required by Buyer in the defense of such litigation,
and otherwise will cooperate with Buyer in connection therewith.

This agreement shail be governced by and be construed
according to the laws of the State of Missouri.

All existing contracts for the saie of PCD's by Monsanto
to Buyer for delivery in the futurc are hereby amended 1o contain
the provisions set forth hercin.

WESTINGHOUSE ELECTRIC CORPORATION

By  (Signature)

Title Yice Prexident

Date Januarv 15, 1972

MONSANT(O COMPANY

ORIGINAL SIGNED 8Y:

By E. J. Putzell

FOMARS



Monsanto

MONSANTO INDUSTRLAL CHEMICALS CO.
800 N. Lingbergh Boulevard

ERARILE 1

3 St. Lows, Missouri E31€E .
- l Phone: (314} B84-1000 :
i January 20, 1972

" Wwestinghouse Electric Corp.
Box 3kl
Rloozington, Indiana &THC2

Gentlemen,

As ve have previously notified you by way of correspondence since early
1970, the material described on the attached acknowledgement of your order
contains polychlorinated biphenyls (PCB)., Polychlorinated biphenyls are
highly stable chemical compounds and are not readily biodegradable,
Therefore, vhen placed in the environment they may be considered con-
taminants and may adversely affect some species of animal and marine life,

You must take every prscaution to prevent any entry of polychlorinated
biphenyls into the environment through spills, usage, leakage, dispcsal,
vaporization or otherwige.

This material should not be used by you or your customer in equipment,
packaging materials or products involved in the processing, handling, or
storage of food, food related products, animal feeds, food wrapping or
container materials, potable waters or pharmaceuticals,

Very truly yours,

< et [ Nger

Howard S, Bergen, J
Director
Specialty Products Group

/£

Attachment

Fnn1158
100399

s unit of Monsanto Company



Monsanto c

-

MONSANTO INDUSTALAL CHEMICALS CO.
. 800 N. Lindber3h Ooulevard

St Louis, Missoun 62186

Phone: Q14) 684-1000

"SPECIAL UNDERTAKING 2Y
PURCHMSERS OF POLYCELORIVATED BIPUYENVIS

Monsanto Cowmpany ("Mopsanto') manufactures certain poly-
chlorinated biphenyl products ("PCB's") wnhich General
Electric Companv ("Buyer") desires to purchase. While
Buyer desires to purchase PCB's because of certain
desirable flame resistant and insulator properties, Buyer
acknowledgas that it is aware and has been advised by
Monsanto that PCB's tend to persist in the environment:
that care is required in their handling, possession, use
and dispositicon: that tolerance limits have been or are
being estahlished for PCB's in various fcod products.

Monsanto has therefore adopted cextain restrictive policies
with respect to its further production, sale and delivery
of PCB's, including the receipt of urdertakings irom its
customers as set forth below, and Buyer is willing to zgree
to such undertakings with respect to sales and/or deliveries
of PCB's by Monsanto to Buyer.

Accordingly, Buyer hereby covenants and agrees that, with
respect to any and all PC3's sold or delivered by or on
behalf of Monsanto to Buyer on or after the date hereol

and in consideration of any-such sale or dalivery, Buver
shallX defend, indemnify and hold harmlecss Monsanto, its
preseht, past and future directors, officers, ‘employes and
agents, from and against any and all liabilities, clainms,
damages, penalties, actions, suits, losses, costs and
expenses arising out of or in connection with the receipt,
purchase, possession, hanédling, use, sale or dispositicn oz
such PCB's by, through or under Buyer, whether alone or in
combination with other substances, including, without implied
limitation, any contamination of or adverse effect on humans,
marine and wildlife, food, animal feed or the envircnment by

reasont of such PC2's, FI“T11¥?7

-5
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to Buyer are heresy amencded to contain thé provisicis set
forth above.

All existing contracts for the sale of PC3's by Monsaato

Nothing herein shall create or imply any duty or obligation

of Monsanto to sell or deliver any PC3's to Buyar., No condi-~

tions, understandings or agreemants purporting to modify or
vary the terms hereof shall be binding unless hercafizr made
in writing spacifically referring to this agraemant and
signed by the party to be bound and no medification or
variance of the above undertaking shall bz effected by the
acknowledgment or acceptance of any sale documant, purchase
order, shipping instruction or other forms containing terms
or conditions at variance herewith.

CENERAL ELECTRIC CO. MONSANTO COMPANY

- (Buyer)
BY: AQZZQZZ éﬁ?c7é£%£%§§v££{? ay;

TITLE: Vice President and
Corporate Counsel
DATE: January 21, 1972




@

‘ Monsanto

MONSANTO INDUSTRIAL CHEMICALS CO.
800 N. Lingdergh Boulsverd

St Laws. Missouri 83188

Phone: (314) 884-1000

February 4, 1972

Dear Sir:

We are writing to advise you that Monsanto has sdopted certain
policies with respect to its further sale and delivery of all
polychlorinated biphenyl (PCB) products used as dislectric
fluids 1pc1udin§z?ut not limited to those sQld under tradenames
such as Aroclor &, Inerteen and Pyranol and under the
generic term askarel.

Effective immediately Monsanto will sell and deliver these prod-
ucts only to manufacturers of elsctrical equipment or components
who utilize the products as dielectric fluids and who have entersd
into agreement to indemnify and hold harmless Monsanto in the use
of these products. The two copies of such an agreemant are ate
tached. The acceptance by Monsanto of such an agreeaent is sud-
Ject to receipt of financial and other information from you (such
as evidence of adequate insurance protesction) which, in Monsanto's
opinion, makes the agreement msaningful.

As you are undoubtadly aware, .studies indicate PCBs may be accusu-

lating in the environment. In some instances, PCBs have been -

found in food or in the food chain. For your information, attached
1s an article by Carl G. Gustafson of the Federal Water Quality
Administration appearing in "Environmantal Science & Technology"
whiah deals with this subject. Bacause of Monsanto's concern over
this problem, we have discontinued sales of PCBs except for use as
dieleetric fluids in electrical equipment and components.

If you desire to continue purchase of these products from Monsanto,
please have the attached copies of agreement signed by an authorized
orfficer on behalf of your company and forward a fully signed copy,
together with your most recent audited financial statement and any
other information which you feel will assiast Monsanto in its evalua-
ticen.

FomM 159
2
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Page 2

If you have any questions please telephone (314) 6ci.2y
write directly to Mr. H.S. Bergen, Monlanto(cOngangf p;g? §§x
14617, St. Louis, Missouri 63178, '

We sincerely regret any hardships that this decision may cause
you dut it is taken in an erffort to continue to make available
these products for these important electrical applications.

Very truly yours,

;%;éunz4fdﬂézzéi9”“"
Howard Bergen, Director

Specialty Products Group
Monsanto Industrial Chemicals Co.

. /bl

Encloaures

Fom160
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Monsanto

MONSANTO INDUSTALIAL CHEMICALS CO.
800 N. Lingbergh Boulsvard

St. Louis, Miasouri 83188

Phone: (314) 894-1000

February 17, 1972

o

We are writing to advise you that Monsanto has adopted certzin policies
with respect to the further sale and delivery of all polychlorinated
biphenyl (PCB's) products including those sold under tradenames such

as Aroclor@®), Inerteen ® , Pyranol ® , and under the generic term
askarel.

Studies have indicated PCB's may be accurmlating in the environment.
In scme instances PCB's have been found in fced or in the food c¢hain.
Because of Monsanto's concern over this problem we have discontinued
sales of PCB's in all applications except as dielectric fluids for use
in transformers, capacitors, and other electrical equipment and
components.

In the past, Monsanto has sold these fluids direct to transformer
component manufacturers and also to makers of insulation such as Kraft
paper and plastic film who use only small amcunts of the dielectric
fluid for testing purposes. Monsanto has decided to discontinue such
direct sales. For your future requirements of these dielectric fluids,
we suggest you contact the Aroclor capacitor makers, or in the case of
transformers contact the makers of the askarel types. -

We sincerely regret any inconvenience this decision may cause you.
If you have any questions relative to this decision please telephone
(314) 694-2513, or write directly to Mr. Paul Benignus, Monsante
Company, P. O. Box 14617, St. Louis, Missouri 63178,

Very 1 ocurs,

Harketing Director
Specialty Products Group

8 unit of Monsanto CQ;nslnv l{"[}n“ 1‘61

AOM 002449
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Monsanto

MONSANTD INDUSTRIAL CHEMICALS CO.
800 N. Linghergh Boulevard

St. Lours, Missour: 83188

Phona: (314) 884-1000

February 28, 1972

Attention: Plant Engineer
Dear Sir:

We are writing to adviese you that Monsanto has adopted certain
policles with respect to the further sale and delivery of all
polychlorinated biphenyl (PCBs) products 1ncﬁﬂfing those_sold
under tradenames such as Aroclor U, Inerteen &, Pyranocl and
-under the generic term askarel.

Studies have indicated PCBs may be accumulating in the environ-
mant. In some instances PCBs have besen found in food or in the
food chain. Because of Monsanto's concern over this problem, we
have discontinued sales of PCBs in all applications except as
dielectric fluids for use in transformers, capacitors, and other
electrical equipment and components. In the past, Monsanto has
sold these fluids direct to transformer repair shops and to any-
one requiring the fluid for top-up of an existing transformer.
Monsanto has decided to discontinue direct sales to transformer
repair shops and for transformer top-up. For your future require-
ments of dielectric fluids, we suggest you contact the manufacturer
of the tranaformer for which you desire the fluid.

We sincerely regret any hardships that this decisiocn may cause you,
but it has been taken in an effort to continue to make available
these products for important electrical applications. If you have
any questions relative to this decision, please telephone (314)
59X-2513.“0r'lr1t0 dirsctly to Mr. Paul Benignus, Monsanto Company,
P. O. Box 1B617, St. Louis, Missouri 63178.

Very truly yours,

T. L. Gossage °
. Marketing Director
Specialty Products

N FOM1R2

ce: Purchasing Agent ADM 002493

o unit of Monsanto Camoengl!
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o) 7 MM/ March 3, 1972

Mr. Paul DeFaleo, Jr.

Regional Administrator

U.S. Environmental Protection Agency
Region IX

100 California Btreet

£an Prancisco, California 94111
Dear Mr. DeFalco:

I have been asked to respond to your lettsr addressed
to Mr. BE. J. Bock, asking for certain information
regarding sales of polychlorinated biphenyls by
Monsanto and Central Solvents and Chemicals in the
Los Angeles County area. I know that you have dis-
cussed this by telephone with Mr, W. B. Papageorge and
I have revieved the situation with hinm,

-2 vemsm o Laves B RAS Always been Monsanto’s policy not to divulge

-, [

the names of ocur customers f£or the produicts we make, = =™ ==
nor the quantities of products these custcwmers .

purchase. W¥We consider this to be proprietary informa-

ticn and therefore hold it confidential. Ccnsequently

we do not feel free to comply with your request for

data on custcomer names and quantities purchased.

On the other hand, last November we did release to
governmental agencies, including the EPA, Monsanto's
total production and sales figures on PCB’'s for the
years 1960 through 1921. Thess statistics have been
released publicly and earlier this year we dlscussed
them in detall with members of the scientific

FOM 163
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Mr, Paul DeFalco, Jr.
Narchg), 1972

comAinity and with representatives of the Washington
milti-agency PCB task force of which PPA i3 a menber.

Yor your ready refersuce I am enclosing a copy of this
infomaticn.

We certainly share your concern and desire to control
the Adlscharge of PCB's (nto the enviromment. It {s
because of this concern that we implemented a progranz
of self-imposed curtailment of sales of these products
80 that nov we are only offering continuing supplies
for clcosed systenm dlelectric applications vhere the
potential danger of environmental contaminaticn is
carefully controlled.

Furthermore, as another satep in safegquarding the
environment we have informed all customers of PCH
matsrials of the potential dangers should thase
materials escape and have strongly urged them to take
every precaution to prevent loeses through spills,
usage, leakage, dispcsal, vaporiraticn or otherwise,

I regret we cannot comply with your request for customer
information but {f we can be of assistance to you in
other vays we will be glad to visit you or your
designees to discuss the PCB situation further.

CUE TR e T W By wol T TN e SRR Sy TS e i, AT B BT TG e s e T WS Y e T ST A e

S8incerely,

.W. R, Corey, Director
Functional Product Groups

/3t
Enclcaure

ce: Mr. Charles H., Scomer/Monsanto

Fon164
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T g Tl T am pleased to answer your questions in your letter-:
Grter o Ve o -7 of March 20, 1972 . S .

AR -1.f;}ﬂ-{-i~ The--Ministry  of Internatiodnl “Trade-and -Industry -(MITI
e T T 1. . - issued notice yesterday-to almost every industrial~’
o e '+ . association concerned, as summar1zed'1n the follouxng.

1
_/
—

1 . . L .. . . -

S e v . .7~ " a, No-.electrical nachlnery,and equ1pment which =
T P 7. . contain~PCB must be manufactured-after Sep 1,
TSRO R ~. 1972.

i
i ;f;f"‘ . f-ﬁ f_' *?ﬁtl - b. ‘No’ heat: exchange equmpment-mustxbe produced*

Pp—— s AL B | e
~
H

PRI B -« +- 7 . after-July 4, 1972 which use PCB as a-trans‘er
ecat L T mereie et mediuim. - :
.. i Y eo . 7+ 7 e. Exéeptions. to the above are those.which are-
CCS s e 08 ot o - sold to the specific 'users and which can be --

~ e T .;hﬁ-{L~i- returned.after-use-to.the:producers-:or_manu=
celee LT Ry U T facturers-f6ér :PCB*disposal.: They must-—= .
: S . periodically report-to the:ministry how PCB.-

t . .
1 L. .I'.:_:_’ .. 1s used,” shipped, stored, -recovered, returned
1 Lo o ~ -+ ;" and disposed,- inciuding machineryy; in addition
i e Lo eUe 0L to-the quantity dealtTwith _and so and so forth
o'. ‘_- ,.. .-.. . . hd . .. . .‘_: ",_. . : _. .: .- . ‘- . e .I.I .

ﬁ TR T s el w20 - tEvery. user —of=PCB-containing machinery-and:=.-
Ve iy et v 2Tt equipment-williliave-to be -recorded ‘and-registe
1 A O | in .thHe. official 1ist-to- 1nsure strzct supervis
1

1 1
'
L}
.
1
o
.
Ay
",
[}
'
-

B L " id the -future.-
_— SOl w0 : v d. Import -of such machinery and.equipment will be
ST . possible -only -if. permission-is granted by_the-.
e el A Government; after September-1, 1972~ - -
.:f;f T e R e.- PCB containing- machinery and equipment already
- Do . in use must be identified and-reported to the
authorities so that the dxsposal of PCB 1s to

= {.:‘ 'f: be made complete..-
N | . mmms 1000«.-"‘:.




.You will understand that the above act;on is not the total:
ban of PCB us:ge. However, who can meet such stringent

regulatory requirements to continue using PCB, other than
non-c1v11 crganlsatlons? ' -
. . o / IR L

¥e called the MITI yesterday to learn the f0110w1ng LA

L

el

1. The MITI foresee by the action taken yesterday thé‘:
- : use of PCB fluid will be limited in the near future
a-,f o T to the transformers used by -the Japan National:-.
TR Railroad and certain electronic parts in missiles

. : : belonging to the Defense Ministry, in addition to ™*

the high voltage electro-furnace capacitors as a
possibility.

E;n SR 2. Thermal transfer systems with PCB will sooner or
: . . later undergo change in fluid or -the whole line
will have to discontinue operation.

. e 3. Kaneka agreced to follow the recommendation by the -

MITI to discontinue the production.of PCB, probably
after September of this year. ‘

4. Those who are able and obliged to use PCB will have -
to import PCB, possibly from Bayer, with permission

from the Government. _ ol
N " You rightly pointed out that the actions being taken by
I the Japanese Government appear out of line from the rest
of the world today.— I can agree'-to Mr. Terasaki's statement

in this respect that the folks go all the way when they
decide to do something in.this country.

I think-the latest-'happening- sensationally. moved the-:
R ‘Government: to-this .direction -~ the analysis.of.mothers’_
T milk in Osaka showed PCB level of 0. 7 _to 0.1 PPM, as agalnst
. the FDA"s 0.2 maximum level  for-cows’ milk.- In. the Diet -
committce -the Welfare Minister-was .at-a loss when asked if--
or not babies .can-drink.milk with-0.7 PPM-PCB. without any = -
danger to their healthy growth. -

You might recall Yodo River-flows from Lake Biwa to Osaka .
. Bay. Two capacitor plan{s are- located by _the-Lake-Nichicon's
- and Nisshin Electric's. Samples of the.soil were taken
: : - from the vicinity-of Nichicon:to runm analy51s of PCB with-an:=- -
. unfortunate result showing 1,000 PPM PCB'

. R B Pﬂﬂ1186
LT ' L 10002o
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People associated the contamxnatlon of ‘the soil w1th ‘the
- mothers' milk case. ‘Thus Nichicon was forced to annoince |,

last week that they plan’ to discontinue production of PCB
capac1tors, after coming Septenber. . P W

Today the world seems to be ruled by feeling and ‘not réason.

The Pressure agairst PCB usage is far from logical. It is -

quite emotional and-at the same time political, It was this
pressure that led Kaneka to the discontinuation. .

It has not been 100% confirmed but I éhink you may rest .
assured Kaneka will not go after overseas markets after the

- fall of this year, although they are exporting substantially
today. .

The grand funeral of PCB in Japan is close at hand. What
.will replace PCB 4in the dielectric. markets is yet known to
nobody exactly.” We only are aware a number of products
ranging from silicone to polyisobutane, wax.and DOP are

. competing. The strongest candidate on the longer term

- basis seems-to" me entlrely new systems after technologlcal-
jinnovation. - -

-
e

'I ‘wish you good luck.

- -' . . . . . . j\. /Ci’h.waq_, . .
_ L T. Katayama ‘-
TK/ym - - : .

P.S.> Just before. I had-this-letter typed, Kaneka.announced .
—. _ that they decid2d to discontinue-the production of--
' Kaneclor by'the end of_June,” which_was_confirmed by . »

myself today. with Kaneka.

ot Also Nichikon was forced—to -terminate the1r production
of: PCB ‘capacitors at the end.of April.

' '
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Monsanto

. qh

_ MONSANTO INOUSTRIAL CHMEMICALS CO.
. 800 N Linadergn Bouisvere

St Lavis. Missouri 83188

Prare (14 §94-1000

April, 1972

Dear Sir:

Since early 1970 we have been advising your company of signifi-
cant developments relating to the polychleorinated biphenyl (PCB)
environmental situation.

At you know, many pollution control agencies concduct monitoring
prosrams to evaluate the presence and impact of many materials
on the environment, Some of these programs lnclrde PCB.

fecently a representative of a governmental pollution control
asency contacted Monsanto requesting information concerning

?C3 sales, Specifically, he asked for names and addresses of
73 customers in his area, with the quanticties of PCB product
sold o eazn, He stated that this information was being re-

quested cecause significant amounts of PCB were being datected
<o the discharge from sewage treatment facilities in his area.

%2 was informed that Monsanto considers informacion of this

type confidencial and, therefore, does not disclose it outside
the Company. He subsequently informed us that the request {or
information was being sent to the local federal district attorney
Jor appropriate action.

As we.have pointed out on numerous occasions to representatives
of govermment and of private zroups, Monsanto has long had a
policy, which 4t continues to follow, of treating information
concerni{ng its customers as coanfidential information. However,
you should be aware that, because of governmental or Jjudicial
orders or requirements or because of a change 1in circumstances
resulting from the unique natuse of the PC3 prodblem, Monsanto
may at some future date be obligated to disclose such informa-
tion to qualified persons.

FOM16R

» unit of Mangantre Company .




We wish to strongly re-emphasize with you the importance of avoiding
direct or accidental PCB contamination of feed, food and packaging
material and of preventing PCB's from escaping into the environment,
We direct your acttention to the recent FDA notice of proposed

rule making on PCB's publlshed in cthe Federal Register, Vel. 37,

No. 54, pp 5705 and following, dated March 18, 1972.

If PCB's are still present at your locations you are urged to
thoroughly review your procedures and inspect your facilities

to insure that extreme care is taken in the handling, use, storage,
and disposal of theae materials.

Sincerely,

e, Gofagurgi
W. B. Papageorge

Manager
Environrmental Protection

FOM169
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Considerable interest lvas beenia_n’:tcontﬁes to be expressed by
nany involved in studies of PCS# @nd the &avironment concerning
thelr degradabllity, Monsanto ﬁigrrece;vuﬂ many inquiries relating
to results of our studies, We now have accumulated scme meaningfui
data which we belleve would be approprliate to present in a status
report to the Interdepartmental PC3 Task Force. We sincerely
appreclate this opportunity to share thls information with you

this afternoon,.

Slide #1 - We plan to discuss current results of laboratory
bilodegration studies of PC33 and the levels of PCB residues
observed in the tisszuea of laboratory animals which were used

.in our toxiclty studies. Ve wlll review briefly actions Monsanto

has taken to reduce PCB usaze and environmental losses. We will
also discuss the application of our laboratory findings to the
development of a modified more readily degradable PCB mixture for
use by the capacitor industry as a dielectric fluild.. As many of
you are aware, we have desigrnated this material as Aroclor 1016,

Slide #2 - Our presentation will begin with Dr. Tucker discussing
primary. vacterial degradation and FCB residues in fish, fowl and
mammal tissues., Dr, Munch will review evidence that demonstrates
disappearance of FCBs from the environment and Dr., Paton will
discuss Monsanto's PCB sales and use actions and the impact these
actlons will have on the environment,

Because of.the limited time avallable, may I suggest that questlons
be held until 3ll the speakers have completed their reports.
Following the presentations there will be opportunity for further
discussion of information which may be of particular interest to
you,

Dr. Tucker, Research Group Leader, will now present a status
report of his laboratory results, . -

Fom17d
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OBJECTIVES

O PROGRESS REPORT ON LABORATORY BIODEGRADATION
OF PCB'S

O RESIDUE ACCUMULATION STUDIES IN FISH. BIRDS
AHD MAIMALS

O TO SHoW REDUCTION IN LESS BIODEGRADABLE PCB'S
AS A RESULT OF MONSAHTO ACTIONS ON SALES AND
PRODUCTS
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O.PCB STUDIES

PRIMARY BACTERIAL DEGRADATION
RESIDUES IN FISH, FOWL AND MAMMALS

E. S. TUCKER

—

_© EVIDERCE FOR LOSS OF PCB FROM -

THE EHYIRONHEMT R. H. MUNCH

- O MOHSANTO PCB ACTIONS C. PATON
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The rescarch-I will review today will fozu: vron one ASTAEL af oi-
santo's efforts to undaerstand the envirouooreal imuact Ené b;:aéif“
of our polychlorinated biphenyl or PCU produsts. e
' ' \
This research was initiatkd early in 1969 after developmant of the
necessary PCB analytical nethodology ard subsequent confirmation of
Dr. Soren Jensen's identification of PCB residues in fish and birds
in Sweden. , ‘

At this point in time, PCB resicdue data fxom Monsanto ard external
environmental monitoring procrams indicated that at the previous rate
of use and release of these products thal some PCB homologs were
beginning to reach detectable levels in fish, birds and mampals.
Conversaly, these data indicatecd to uz that with the exception of
localized, controllable contamination, PCB hLomologs witn less than
five chlorine atoms per molecule had not accumulated to detactuble
levels:; even though it was known that significantly greater anounts
of the PCB hormologs with less than 5 chlorine atoms per molecule had
been manufactured and used over thc years. . ) .

Now, before discussing our biolegical studies, I would like to
review for you the gross homolog comwesition ¢f ours Aroclor products
and then in a very briei fashicrn, try arnd illustrate £0 you the
complexity of these materials and hence ths complexity of the
problenm.

In the first slide (#1), is shown the most recent data on the weight

£ compwosition of four of our Aroclor products as a function of each
detactable PC32 homolog. The firzt column on the left lists the
homslog in guestion and the subscoguent coluuns under each product show
the weight % distribution of eacihh FCE homoleg in each preduct.

As most of you prokably know, with the exception of Aroclor 1016, the
last two digits of each preoduct nunber relinr to the degree of chleox-

ination. For example, Aroclor 1221 contains 21% chlorine by weight,

and so on. )

Aroclor 1016 is a special casc in that whilz it contains about 41%
chlorine by weight, itz panta, hexm, and hzptachloro biphenyl
content has been cignificantly veduacd with respect to Arxecclor 1242,
a product produced by direct chileorination, containing 423 by weight
chlorine. ?Please note that.the penta, hera, and heptachloro biphenyl
homologs in Aroclor 1016 have hacn reduced by laciors of about 8, 10,
and 10, respsctively, with refzrenca to Axoclor 1242,

As you can also see, the chicf constitucnis of Aroclor 1221 arce the
mono~ and dichlioro bighenvls, wiaile Aroclor 1016 and ayrostlor 1242
contain predominantly di-, tri-, and tetracnhioro binlenyls, and
Aroclor 1254, tctra, panta, and hexacihiloro biphenyls.

‘ AR
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content of these products. which are significantly diffcrent“. ThQ'OG-
analytical methodology used is currently in a very dynomic state

and our understanding of the cuntents of these products ineroases asz
the methodology is improved. At this point intime, we regard'tﬁﬁg&
numbers as the most accurate ones currently available. ‘ -

-4

In the next slide (£2) aré shown examples of low resolution - packed
column electron capture chromatograms of Aroclor 1221, Aroclor 1242,
Aroclor 1254, and Mroclor 1260. This is what these products look

like to a residue analyst using the most commonly employed detection
systemn.

From these chromatograms, it can be readily seen that we are dealing
with multi-component products, which of course, increases the com-~
plexity of assessing every aspect of this problem - relative to a
well defined single component system such as CDT. ‘

I should mention at this point, that the PCB residues generally
found in wildlife are most similar to Aroclor 1254 and Aroclor 1260
chromatcgrams.

The next slide (23) demonstrates that in reality, these materials are
even more complex than is generally realized. "In the upper right’
portion of this slide is again shown a low resolution electron capture
gas chromatogram of Arcclor 1242 under the optimum conditions .
normally employed by residue analysts. Under tiiese conditions, Arocler
1242 would appecr to he a 15 component system.

In the lower rortion of this slide is a flame ionization gas chromato-
gram of the sawe material using a high resolutieon S$.C.0.T. column.

If one cacefully inspects this chromatogram, cur simple 15 component
product has now been resolved into 55 diiferent components.

These facts simply indicate that all PCB products cannot be lumped
togethar in terms of either their environmental impact or persist-
ence. :

The typs of biological studies which we have carried out to date are
shown in the next slide (25). For discussion purposes, they can be
conveniently divided into two categories: '"Primary Bacterial
Degradation Studies", an area in which research on PCBs is just .
beginning, and "Residue Accumulation Studies". Most of our bacterial
degradation work has been centercd around the fairly well known semi-
continuous activated sludge degradation test.

Our residue accumulation studies have been fairly extensive and have
involved the eupoasure of better than 2100 fish, chickens, rats and
dogs to the various Aroclor products; rosulting in the collection of
over 1200 samples of which appreximately 500 pooled samples were
eventually analyzed for PCD residues.

The prime objecctive of these studies is given on Slide £6.

FanM1175
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.used te cvaluacae the piimary Lacterial degrovtarion 1

Siid~ 7. Tha sewi-continuous astivated viulge test Drocndure we

: . . wtis of the
hroclor producis is the test method recommendod by the Svan andg
Detergents Aszorciation for the cvaluation of the hisdaegradabnilis
of lincar alkyl bhenzecne sulfouuate type surfactants [JAGCS 42 '9§£
(1965) & 46, 432 (1969)]. -’
Prinary Biodearadation - Minimunm alternation of the
chemical structure ofy the material in guestion to an
extent that characteristic propcrties of the original
material are no longen'cvident.

This procedure employs sludge from a sewage treatment plant as the
source of microorganisms to which a specific amount of the material
being evalvated and a syntihietic sewage mixture are fed on a
pericdic basis in a specially designed aeration chambWer. The next
slide (£8) graphically illustrates what the aeration chamber looks
like. It is simply a large glass cylinder with provisions for
aeration, auxiliary stirring, a siphon for pericdic removal of the
supernatant and a septum for introduction of the test material.

The mixed liguor (sludge + water) obtained from the sewage treatment
piant is initially adjusted with tap water to a suspended solids
concentration of about 2500 mg/l, ard 1500 ml of this mixture is -
then chargad to the aeration chamber.

The mechanical cycle employed is shown in the next slide (%9).
Each cvecle is initiated by the addition of the synthetic sewage and
1 mg of the PCB product being tested. )

Since the PCBs are quite water insoluble, they are fed to the unit
via injection of 200 pls 0f a concentrated ethanol solution. 1In
this manrer, homogencus dispersion of the PCBs on the bacterial
sludge is obtained. : '

After about one hour of aeration an aliquot of the mixed liquor is
withdrawn from the chamber and analyzed for PC3s via UV spectro-
photcnetry and/or eleciron capture gas chromatograpghy. Aeration is
continued for about 48 hours and a secoad sample is withdrawn for
analysis. At this point, the aeration is stopped and the sludge
allowed to settle, the sludge volume and pH are then checked to
insure that the unit is operating satisfactorily. Two-thirds of the
suparnatant is withdrawn and replaced with tap water; aeration is
then resumed. The cycle is re-initiated by the addition of the
synthetic sewage and Aroclor in question., This cycle is continuously
repeated until a steady state and consistent degradation rates are
obtained. )

The per cent degradation rate is calculated as shown in the equgtion
on the slide from the amounts found in the samples analyzed during
each cycle. '

Degradation testing of the Aroclor products shown in the next slide
(£10) have been carried out over an eight month paried in our
laboratories. In this slide, we have shown graphically the results
observed to date. Here we have plotted the mean per cent degradation

C Fn176

ACM (€CC228



o

-h‘-a-—..-... - —

FEIT, M

hemp BE froclar™ S 1043, a reurarchomiteriay
centaiping 36t hy viight chlorine, awoclor 101y (457 chlorfncf
hroslov 1242, ond Auaclor 1254 vorous the weisnt, per cont chio;‘rc
present in eaclt, e wetuel meosn pev cont degsasdatien ratos‘u;él.
942 confidenci: dinits for erch naterial are siowa in the lover left
portion of the 4Hlide. These data werce all obiuzined by uv :pcctfdl
photometry which in cuntence’follows the decrcuse in the aromutic
ring contenb and is ipdicatiive of bacterial ring clecavage. 7he
important point to note herd is that as the degree of chlorination
decrecases the degradation rate increases.

In order to give you a feeling for the degradation rates observed

with other materials, Aroclor 1221 degrades at about the same rate

as a non-linear ABS surfactant.

We have also used this technigue to study p,p'-DDT and have at this
point in time noted no significant primary degradation.

The next slide (#11) shows the changes in homolog distribution
observed for Aroclor 1242 via electron capture gas chrcmategraphic
analyses. The uppcr chromatogram shows the character of the residue
one hour after addition. The numbers 2bove each peak indicate the
doninant homolog or homologs present in each. The lower chromatogram
is of  the residue after 72 hours of exposure to the bacterial sludge.
It can be readily scen by comparing the two chromatograms- that all
the dichloro biphenyls, most of the trichloro biphenyls, and a
significant portion of the tetrachloro biphenyls are degraded in 48
hours under these test conditions.

The conclusions vhich we draw from this preliminary data are shown in

the next slide (312).
Next, I will discuss our "Aroclor Residue Studies" (Slide £13).

Our white leghorn chicken studies (Slide #14) have consisted of a

90 day oral exposure of Aroclor 1242, Aroclor 1254, and Aroclor 1260
at 1, 10, and 100 ppm feed levels and a repeat 90 day study of
Aroclor 1242 at the 2, 4, and 8 ppon feed levels., 336 Chickens vere
employed from which a total of 521 tissue, chick, and egg samples
wvere collected. OFf these 112 pooled samples were analyzed for PCB
residues. .

In the next slide (£15) are shown the results of the 90 day oral
exposure of white leghorn chickens to Aroclor 1242. On the left
side, we have shown the oral exposure levelswhich were 1, 10, and
100 ppm, the theoretical residue in ppm, which vwould have been
found in the lipid if the chickens had retained all of the Aroclor
1252 which they orally injested. A5 you can see, these levels are
~125, 1250, and 12,500 pra. WHext is shown the actual average level
in ppm found in the lipid of thc muscle, fat, and liver samples

and then the levels found after 30 days on a I'CB frece diet. The
irmpartant points to note are that ~20% of all tiie Arovler 1342
consumed is directlv execreied and/or netabolized and that atfter 30
days on a PCB free diet 35%, 44%, and 57% of the PCRs retained after-
90 days of continuous. exposure at the 1, 10, and 100 ppm levels was
excreted and/or metalolized.

’ | Font17]  aom cocazs
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diet. The numbera across the tap sinply refer to the nupber of
ci:lorinc atoms pex biphenyl molccule. As you can see, hrociorL
1242 contains dominant amounts of the di- through pentachlora-
biphenyls and a minor amount of hexachloxobiphenyl. Afier 90

days of exposure the dicHlorobiphenyl was no longer observabile. and
the dominant ccmponents were the tri- through pentachlore biphen&l
homologs. After 30 days Qn a PC3 free recovery diet, the hexa-
chloro biphenyl is now a'dominant component because of continued
excretion and/or metabolis@m of ‘the lower chlorinated hormologs,

In the next slide (16) are shown the results for the 90 day oral
exposure of Aroclor 1254 in white leghorn chickens at the 1, 14,
and 100 ppm exposure levels. The theoretical residues are the

-same as before and we have againshown the actual levels found in

the tissues after 90 days of continuous exposure and 30 days on a
PCB free diet. In this instance, ~70-72% of the Araclor 1254
ingested was directly excreted and/or metabolized and after 30
days on a PCB free diet, v45% of the residues retzined were
excreted and/or metabolized.

The homolog distribution of the product and residues is shown on
the right of the slide, t:e product Arocler 1254 contains minor
armounts of the tri- and heptachloro homologs and dominant amounts
of the tetra-, penta=-, and hexachioro biphenyls. The residue after
90 days of exposure did not contain detectable amounts of the tri-’
chloro biphenyls and the tetrachloro bipheayls were no longer a
dominant component. The dominant homologs were penta- and hexa-
chloro biphenyls. After 30 days on a PC3 fres diet, the tetra-
chlero biphenyls were now not detectable, the pentachloro biphenyls
vwere a minor component, and the hexachloro biphenyls the dominant
component.

In the next slide (217) are the results for Aroclor 1260. Again,
the oral exposure level and thecorctical residue levels are the
same and the PCB residues found in the tissues after 90 days of
continuous exposure and 30 days on a PCB free recovery diet are

" shown. After 90 days of exposure, 57-525 of 2ll Aroclor 1260

consumed was directly excreted and/or metabolized and after 30
days on a PCB free diet ~40% of the residues retained were excreted
and/or metabolized.

As shown on the right, Aroclor 1260 contains dominant amounts of
penta-, hexa=-, and heptachloro biphenyls and a minor amount of
octacilloro biphenyl. The residuas after 90 days of exposure and 30
days on a PCB free recovery diet contain minor amounts of the penta-
and octachloro homologs. In both cases, the dominant homologs were
the hexa- and heptachloro biphenyls. .

Our albino rat work (Slide £18) has consisted of 30 day oral, 2 vear
chronie oral and a 3 genesration rat reproduction euposure study *itn
Aroclor 1222, Aroclor 1254, and Aroclor 1260 and a 90 day suchutc
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In the next slide (§19) are shown the results of our two veur o
oral exposure study of Aroeslor 1242 in albino raots. The oral ewnoILre
levels were 1, 10, and 100 ppmt and the thecoretical residues werél‘q
820, 8000, 890,000 ppm, raspectively. The actual residues fourd in
the tissue lipid are shown after 3, 12, and 24 months of exposure.
Comparison of the residues found after 24 rmonths to the theoretical
residue levels indicates that 99% of the Aroclor 1242 fed was

dircctly excreted and/or metadbolized at all exposure levels.

hreaice

As is shown on the right, Aroclor 1242 contains dominant amounts of
the di~ through pentachlorc biphenyl hormologs and a minor amount of
the hexa-. The residues after two years did not contain a signifi-~
cant amount of the dichloro biphenyls and the dominant components
were the tri-, tetra-, and pentachlore biphenyl homologs.

In the next slide (£20) are shown the results of the two year chronic
oral exposure of albino rats to Aroclor 1254. The exposure and
theoretical residue levels are the same as with Aroclor 1242, The
residues found after 3, 12, and 24 months of exposure are also shown.
Comparison of the residues after two years to the amount ingested
dermonstrates that 95-93% of the Aroclcr 1254 consumed is direcily
excreted and/or metabolizead. '

The hemoleg distribution of Aroclor 1254 and the residues are shown
on the right. Aroclor 1254 contains minor amcunts of the tri- and
heptachlozo biphenyl homologs anéd dominant amounts of the tetra-,
penta=-, and hexachloro biphenyl homologs. The residues did not
contain detectable levels of the trichloro homologs and the tetra-
chloro bizhenyls were ro longer a dominant component. The dominant
horolags wsre the penta= and hexachloro biphenyls. ’

The next 'siide ($21) shows the the results for the two year exposure
of Aroclor 1280 in albino rats. Again, the exposure and theorestical
residue levels are the same and the residues found in the tissues
after 3, 12, and 24 months of exposure are shown. In this case
93-95% of all Aroclor 1260 ingested was directly excreted and/or
metabolized.

The dominant homologs in Aroclor 1260 and the residues isolated .
from the tissues were similar in all cases.

In order to demonstrate the relationship between residue storage
levels and the degrece of chlorination of the product fed (slzde_#?Z).
I have plotted the average ppm PCB found in the lipid vs the welgnht
per cent chlorine in the product fed. These data were taken from
our 90 day subacute albino rat studies with Aroclor 1221, Aroclor
1242, Arcclor 1254, and Aroclor 1260 at an exposure level ol 100 pp=.
As vou can sce, the rasidue storage levels decrease expongntlally as
the weight per cent chleorine decroases, simply demonstrating the
rclationship between the higher homolog content of an Aroclor
product and the tissue storage level..
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Oour béagic dog studizs. {slide #23) have consisted of a
chroaic cuposure of Mreclor 1242, Aroclor 1254, and Aroclor <1260
an@ & S0 day subicute study of Arcclor 1221. In thesze studies, 103
beagle dogs werctused, rasulting in tlhe collection of 263 Sawisdree

sampdlos,

The next slide (£24) shows the results of one two year study of
Aroclor 1242 at exposure levels of 1, 10, and 100 ppm. In thisg
study, the theoretical residug levels arc ~500, 5000, and 30,000 ppa
respectively. We have also shown on this slide the residue levels
found after two years of exposure and after 30 and 60 day pericds on
PC3 free recovery diets. The beagle dogs Qirectly excreted and/or
metabolized 99.6% of the Aroclor 1242 consumed and after 60O days on
PCB free diets, 50-60% of PCZ residue retained after two years of
exposure was excreted and/or metabeolized. .

Aroclor 1242 contains dominant amounts of the di-, tri-, tetra~, ana
pentachloro homologs and .a minor amount of the hexa- homolog., The
residue found after two ycars of exposure contained no detectable
levels of the dichlorzo hemolegs and deminant levels of the tri-,
tetra-, hepta-, and octachlero biphenyls. The pentachloro hemolog,
although deminant in the product fed, was not a dominant component of
the residua. After 30 days on a PCB free recovery diet, the di=-, '
tri-, and tetracihloro bighonyls were not detectable compunents of the:
residue. At this polnt, the dcminant components were the hexa-, '
hepta-, and octachloro biphenyls. The trend toward excretion znd/

or metabolism of the lowar cnlorinated hoziolegs ceontinued to the

- extent that after €0 days on the recovery diet the hexachloro biphényl

was no lonzer a dominant cezponent, and the hepta- and octachloro bi-
phenyls became the deninant constiiuents in the residue.

In the next slide (225) are the resultes for the two year exposure of
beagle degs to Aroclor 1254, The oral exposure and ‘theoretical
residue levels are the same and the PC3B resicdue levels found in the
tissves altor w0 years of exposure and after 30 and 60 day periods
on PCU £ree recovary diets are again shown.

In this instance, the dogs excreted and/or metabolized 98-99% of zll
Arocler 1254 consumed over a two year period. After 60 days on a |
PC3 free recovery diet, 30-40% of the residues retained were .
excreted and/or metabolized. The product fed, froclor 1254, contains
minor amsunts of the tri- and heptachloro biphenyls ard dominant
anounts of the tetra-, penta-, and hexachloroe homologs. After tuo
vears of exposure, the residus retaired from the produckt did not.
contain detectable lovels of the tri- or tetrachloro biphenyls, the
penta-, and hexachloro biphenyls rcmained dominant components, and
the heptachloro bipheryls becama domirant constituents.,

After 30 days on the PCC free recovery diet, the pentachloro homologs
bacame a minor cecmponent of the residue, the hexa~ and heptachlor
biphenyls remaincd dominant cemponents and the octachiozo homologs
became a1 ninor compeonent. After 60 éays on the PC3 free racovery
diet;, tho pentaciilores biphenyls wera cxercted and/or metabolizad to
tha cxtont that the octachioro homolojgs becanma a dominant coanstitucnt

of the residuc. .
’ F'nn1180 ADM 00C23,
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The next slide* (52C> shows the* results for the two year oral

exposure residue study of Aroclor 1260 in bene;la dogs. The c"-j”su-cr
and theoretical residue levels are the same a;; tho*;c for the Aroclor
120. and Aroclor 1254 studies. Next 1is shown the residues, v/hich -
accumulated after two years of continuous exposure and the residues
retained after 30 and CO day recovery periods on PC3 free diets.

With this Aroclor 93-9Dt of the amount consumed over two years was
directly excreted and/or metallized. After 60 days on the recovery
diet N13t of the retained residues were excreted and/or metabolized.

The homolog distribution of Aroclor 1260 is as shown, dominant
amounts of the penta-, hexa-, and heptachloro biphenyls with a minor
amount of the octachloro homologs. After two years, the PC3 residue
contains no detectable level of the pentachlcro homologs, a minor
amount of the heptachloro biphenyls, and dominant amounts of the
hexachloro and octachloro homologs. After 30 days on the recovery
diet, the dominant homologs are new the hexa-, hepta-, and octa-
chloro biphenyls becoming a dominant component of the residue via loss
of some of the hexachloro biphenyls. After 60 days on the recovery
diet, the hexachloro biphenyls are no longer dominant components of
the residue and it is now mainly the hepta- and octachloro biphenyls. ,
The next slide #27) illustrates the residue fall off as a function

of Aroclor and recovery period. These data are from the two year
beagle dog studies and the exposure level i1s 1 ppm. In this graph,

I have plotted the average ppm ?C3 found in the lipid for Aroclor

1260, Aroclor 1254, and Aroclor 1242 after two years of continuous

oral exposure and then after 1 month and 2 month recovery periods on
PCB free diets. This plot simply demonstrates that the PC3 residues

retained from Aroclor 1242 fall off more quickly than those retained
from Aroclor 1254 and Aroclor 1260.

?he table iIn the next slide #2S) shows the relative ability of fowl,
small mammals, and large mammals to retain orally iIngested PC3s.
These data are for Aroclor 1242 at the exposure levels and periods
shomn. The concentration factor is calculated by dividing the
Zaximum PC3 level found in the lipid by the exposure level. As you

ran see from the factors, chickens retain PC3s to a greater extent
ehan do rats or dogs.

ur fish residue work iIs not very extensive at this point -

rimarily because we have had problems in finding consulting
aboratories capable of carrying out dynamic low level fish exposure
tudies, and secondly, because government laboratories such as those
n Duluth, Minnesota, Columbia, Missouri, and Gulf Breeze, Florida

are, and are, still iIn better positions to carry out and evaluate
hese types of studies.

a have done some very preliminary 21 day dynamic exposures of cat-
-sh and blucgiil fingcrlings to some of our Aroclor products and

- generally supports the conclusions which can be drawn from
.taratare data.

"c general conclusions which wc draw frem these residue studies are <«
iomn in the next three slides. .-
Mirti 181
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Slide #3230 - Fall-0if - Conclusions . d o

Slide #31 - Alteraticon of llomelog Distribution - Conclusions

In sunmary, W& fecl that thae resulis of our precliminary research
supgort, what has and is beinpg observed via residue analysis of
environmental samples; that ¢s to say, from a residue viewpoint,
that the bullk of the PCE homQlogs released to the environment (PC3s
with less than 5 chlorines) are subject to environmental degradation
of ons sort or another at measurable rates and as such have not

acgumulated.

E. 8. Tucker
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AROCLORS

DEPARIMENL 266 — OPERATING INSTRUCTIONS

SECTION V ~ MATERIAL RANDLING AND_TOXICITY DATA

»
~

Aroclors as manufactured in Department 246 are non-£flammable V' /|

l1iquids which may vary grea:ly in viscosity at room temperature.
Contact with the skin shquld be avoided. 1In case of spills or
the body, wash the affected areas vith soap and wvater. Inhala-'
tion of Aroclor and Hontak fumes should be avoided as they are
highly toxic. Protect the skin, lungs, and eyes by weariug
protective clothing, respirator, and goggles., 1f -spilled-on
clothing, change to clean clothes.

BIPHENYL

Biphenyl is a flammable liquld received in tank cars from our

" - Anniston, Alabama, plant. It is heated to 95°C and unloaded to

the East Bif storage tank. It is transferred daily to the .
continuous. chlorinators, the catalyst mix tank, and vhen necessary,
to the head tank for the bateh chlorinators. The system is
essentially closed. .
Biphenyl is a s0lid at ambient temperature, the flash point is
113°C, the X-point is 68°C. The fumes are not dangerously deadly, -
but' they are poisonous over a prolonged time. Breathing large
smounts of vapor or dust can cause damage to respiratory passages.
Wear goggles when transferring or sampling Bi¢ from tank ¢ars or
storage tanks.

1f molten Biphenyl 15 spilled on the skin it should be absorbed

vith .a clean cloth and then washed with alcohol followed by large

"quantities of wvater, or if allowed to solidify it should be

scraped off and then washed with wvater. If spilled on elothing,

“ change to clean clothes.

CHLORINE .

Chlorine is delivered by pipeline from the chlorine department,
and is used to chlorinate biphenyl to produce various Aroclors.
it is a gas under normal conditions and is very toxic. A con-
centration 0£°1,000 ppm would be fatal. .

At times, leaks do occur which will liberate chlorine gas .into
the air. Gas masks are provided in the department and are
sufficient for small leaks.. A Scot-Air-Pak is provided for
large gas releases. e ’

- FON11RG
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PEPT. 246 — OPr. .TING INSTRUCTIONS

'SECTION V - MATERIAL HANDLING AND TOXICITY DATA

-

NATURAL CAS ™~ . ' . : _ T

Natural Gas 1s supplied by Illinois Pover and is a mixture
©of Methane, Ethane, and & small amount of Propane. Natural
gas 4is essentially odorless, however, a small amount of
Mercaptan is added to giﬁg it a characteristic, pungent odor.
It 15 lighter than air ang colorless, and very flammable.

ECL OFF-GAS . _ o - .

. Hydrogen chloride 18 a by-product of the chlorination of

biphenyl. The gas is carried by pipeline to Dept. 217. It 4s

" a gas under normal conditions and is very toxic. ‘A concentration

ef 1500-2000 ppm would be fatal in & few minutes. Do not remainp .
in an area vhere enough HCl gas is present to cause discomfort

"in .breathing. GCas masks are .provided in the department and"

are sufficient for small leaks. A Scot-Air-Pak is provided for
large gas releases. .- .

If skin dirritations persist, wash the area with large anounts of
wvater, then report to the dispensaty.

FERRIC CELORIDE S .

Ferric chloride is purchased in ‘two pound plastic bottles for

use as a catalyst in the chlorinators. It is a solid under

normal conditions and is not considered toxic. Some people

may be allergic and develop a skin rash. Gloves should dbe worn to
protect the hands and the eyes must be protected to keep Ferric

‘Chloride dust- from blowing in them. Large amounts of water should

be used to wash any irritated areas.

LIME- . . ) .

Lice 15 handled in bags and is not dangerously toxic, and is
regarded as more of a puisance. It is very hazardous to the eyes,
therefore, goggles should be worn vhen handling it. Large
quantities of water should be used ‘to flush lime from the eyes
and further treatment should be given at the dispensary. Gloves
should be worn for general sanitation to keep lime off the skin
and clothing. o . : .

ATTAPULGUS EARTHE '

Attapulgus earth is handled io bags and is not toxic. As'a matter
of general cleanlipess, it should be kept ¢off the skin and clothing.

Pﬂﬂ1155
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POROCEL N : ' .

PR ——

Porocel 1is handled 4in bags and is not considéred toxic or
dangerous. ]t is used as the material to upgrade electrical
properties of Aroclor passed thru the absorbers. Handling

would presént a hazard to the eyes, therefore, goggles should be
vorn when handling this 1;:::111.

-, A .
.
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. 3 - . ng of the sxposad

Y &: Tt | WRvere datariorstion, liquid wepage is m::md

< e 2o & _ Check for leakage st packing gland of Mwitching shafe, If
i lu_kil‘. repack with a Silastic ring type Gasket,
. Im‘ﬂ _Ul'l“ Excassive Tmm or Fauit
“ b '..

> The IEEE Guide also poinu out that,
'ams, - “Chiorobenzsnes used in transformer askarss begin w boil at
temperstures of about 206°C, under atmospheric conditions. If the
matsrial is heatad to such high temparaturs in a ssaled systam,
pressurs davelops. Pressure will aiso deveiop in the systam if the
askarel is arced sufticienty to generate copious hydrogen chicride
gas.

. 4 “Thersfore, it is recommended that whersver possibie, ssaled
. ) asharel-fillad equipment be provided with pressure relief devicss,
Thesa davices must be largs enough to provide immadiate relief at
a definits pressure, and to prevent further build up of pressure if
decompotsition ocontinues. It muat be rememdered that the
presancs of devices of this sort does not necensarily preciude the
rupturing of containing vesels, since presture build up can be
extremely rapid under violent arcing conditions,” .

-0 I. Inhalation
7T M@@ { 1 At ordinary temperatures tha chicrinated biphenyls in Askars! heve not
- presented industrial toxicological problems. The hazard of potenual
| I toxic axpasure varies with their volatility: tha lowerchlorinsted, more-
’IbXICIty & volatile ones present more of a potential problem from the standpaint
of both inhalgtion and skin contact, When Askarel fluids are used 2t
alevated tsmperatures, anginesring controls must be apolied, either by

Safe Handling M qﬁd“‘ dm or U:h:‘:::ﬂm localexhaust ventilation
. & with gener o0Mm 8

. Vapors of Ackarel at room tsmperaturs should not ba breathed in a
B - 7 confined smpaca, and no vapor of sny fluid evolved st elevated
temperatures should be slicwed ™ be dimersed into the general

- . , ‘.‘;l‘.. : ;.- . I . )
. Inhafation tests on snimals indicate that the maximum safe concentra-
. “ -7 tion of vapor is in the range of from 0.5 to 1.0 milligram per cubic
C mater of sir. The threshold limit value (maximum silowabls concan-
) tration of an &hour working day} st by the American Confarence
S - o * of Government Hygienists ars 1.0 milligrem of the iower<chlorinated
A S . biphenyl compounds par cubic metsr of sir and 0.5 milligram of the

R T mors-highly-chlorinated compounds, per cubic meter of sir.

e Prolonged or repestad skin contact with the Askarsl fluids must be

- o svoided by the uss of goves and protsctive garments, because of the

: pomible cccurrence of 8 condition cailed chioracne. Although reports

of this condition causd by Ackarsl are rare, it can be produced by

encessive skin contact. H the fluid is willed on the skin the skin should
be washed in the usual manner with 8 1089 sciution.

A burn caused by contact with & hot Askarsl should be traated like any
ordinary burn. .

_." For disoomi instructions of Askarel fuids, see Section A - Vill, pam 6.

""'!r'A'A‘ ad
| ——————
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TO INDUSTRIAL CHEMICALS CO. K
00 N. Linddergh Boulsvard

St. Louis. Missouri 82186
Phons. (14) B94-1000

b~‘?,4 . ;7 September 22, 1977
. 1 | i
e

A/a

69 Sharpsville Avenue

’////’ . Dick Jones, Senior Buyer
h stinghouse Electric Corporation

f_-'
Y

(Y

Sharon, Pa. 16416
Dear Mr., Jones:

As you know, Mcnsantc will ccmpletely withdraw as & supplier of
PCB dielectrics October 31, 1877. Concurrent with this withdrawzl
date, Monsanto will stop maxing available to askareli users th:
"Transformer Askarel Inspection and Maintenance Guide", Bulletin
No. IC/FF=-38R-2. Although operators of askarel transformers havs
used thls askarel guilde as & reference manual in the past, enviran-
mental regulations on PCB's are changing rapidly and have made

the bulletin obsolete. This bulletin will not be updated. (May

I suggest that you destroy all copies in your flles and offi*ee

so we dcn't inadvertently supply obsclete information te the
industry.)

If your company has ever used cur bulletin as a supglement %o
your own literature, we want you to be awzre of our deecisicn.
Egually, vwe ask you t& note thet in your ow: use of this bullet!n
you recognize that the last editicn was lssued August i37¢. It
shculd not te relied upon ncw cr in the future.

\ . Sincerely,

RAs

<77, A. Alley -
Industry Specialist
Cialentrics

L)

t

tme

FnM190
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s 35 UNITED STATES ENVIRONMENTAL PROTECTION AGENCYJ/

M‘é - = WASHINGTON, D.C. 20450
‘:- .'.“ ‘;- —'-.- . |
.- Je _
- by . 0CT 171975
R - " OFFICE OF ENFORCEMENT

Monsaato Industrial Chemicals Company
800 N. Lindbergh Boulevard
St. Louig, Missouri 63166 OCT 221:“

Gantlenen: i

Recent governmental sampling data indicate the presence of
Polychlorinated Biphenyls (PCBs) and comparable chemical substances
in the air, in wvater bodies, and in fish in several aress of the
country. In order to determine the nature and extent of the poasible
adverse effects resulting from the presence of PCB compounds in the
environment, the Eanvironmental Protection Ageacy (EPA), in cooperation
with other federal and State agencies, is attempting to determine the
sources and amounts of PCBa entering the environment. It is important
that this effort be carried out without delay.

-

It 1s our understanding that your company handles PCB cempounds
or mixtures or comparable chemical sudstances in its operations. I
am therefore requesting, pursuant to the authority provided by
Section 308 of the Federal Water Pollution Control Act, as amended,
33 U.S.C. 1318, and Section 114 of tha Cleas Air Act, ss amended,
42 U.S.C. 1857¢-9, that your company furnish EPA with informatiom
pertaining to your use and handling of PCBs and comparable chemical
substances. In addition to a genaral description, which should include
information as to sources, quantitiss, uses, snd ultimate disposition,
you should tespond in detail to the enclosed questions. 1f any question
is not cpplienbl. to your cocmpany or operations, please so indicu:c by
responding "pot applicable."

4

The information requested herein must be provided notwithstanding
its possible characterization as confidential information or trade
secrets.  Should you éo request, howsver, any informatiocn (other than
efflusnt o: enissiocn data) vhich the Adainistrator of this Agency
detegpines .to constitute mathods of processes antitled to protection
as sacrets will be maintained ap-confidential, pursuant to
pr specified in 40 CFR Part 3

Fom1191
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- H1;§gn_14 days of receipt of this letter, your company must
“provide d1l information concerning your current status and activities

and covesing the twelve month period immediately preceding receipt
o - thiw -tecrer, - ' 7P § receipt of

T

Within 30 days fallowing receipt of this letter, your company
must provide all information for all of the prior years indicated.

The information required hereis should be gent directly to -
L the address indicated below., If you have any questions you may

N call the person Indicated below or Mr. Blake A. Biles of our office

T ui-w202).755-K£731, : : '

s

; We appreciate your Ltaﬁpt cooperation in this matter.

i ' Sincer JRurs,

- St#dlsy W//Lagro

for Enforcement

?

Regional Contact: . " ie~ =+

Hl.'. E‘rl Ja S&M
Director, Eanforcement Division
Enviroumental Protection Agency
1735 Baltimore '
Kansas City, Missouri 64108
Telephone: (816) 374-2576

<~\¥_ Enclosure

o

.Y

92 . Fom192
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+ =, POLYCHLORINATED BIPHENYL (PCB) COMPOUNDS OR HIXTURES

Viﬂu.n 14 days of receipt‘ of this letter, your company mst ‘
provith il fnformation concerning your current status and activities

-end coveting the twelve month period immediately preceding Tecelpt of
this letter. \

-

Within 30 days following receipt of this letter, your company
must provide all information for all of the prior years indicated.

MIXTURE" INCLUDES ALL CHEMICAL SUBSTANCES KNOWN OR BELIEVED BY
YOU TO BE PCB COMPOUNDS OR MIXTURES OR- OF A SIMILAR CHEMICAL

NATURE, IRRESPECTIVE OF TRADE NAME, AND §2§CIFICALL} INCLUDING x
CHLORINATED .

1. . ?or each PCB compound or mixture M or imporged, by your
company, for each company facility, during each year of 197‘.!.l _

1972, 1923, nd t;hc first twvo quarters of 1975:

a. The total amount of sach PCB coupound or mixture produced
or 1nported. ) v

FOR PURPOSES OF THIS LETTER, THE PHRASE "PCB COHPOU'I\D OR | QQUUJ

b. The name and address of each of your company's fleilitiu
vhich handle PCB compounds or mixtures. (including ptoductinn
_facilities and wvholesale and retail outlets), and the’ mf'-

soount of each PCB compound or aixture distribited thtough
sach facility.

c. The mame and address of each custimer of each PCB <cou'po'ux;d' d"
or mixturs, the amount of sach PCB compound or aixture Ca':‘/'““,c
. obtained by each customer frow each facility, and sach $&&

customer's delivery point(s) for tha receipt of each PCB

cmound ot uixturs. ; 5

2. For each PCB compound or mixture incorporatsd by your company
into its products, for aach company facility, during each
year of 1971, 1972, 1973, 1974, and the first two quartars
of 1973: . .

=~ e A dmﬂ}:hn of uch ptoduct .-"' |

b, For sach product ths total nount ueorpoutod of each
. L eoqound or mixture.

F,nn“l 193
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=+~ For each product the name and address of each soutce from

which™your company obtained each PCB compound or nixture,
and the amount of each PCB compound or mixture obtained from
each source. :

d. The name and address of each of your company's facilities
vhich handle such products (including preduction facilities
and wholessle and retail outlets), and the amount of each
product distributed through each facility. .

e. The name and address of each customer of each product, and
the amount of each product obtained by each customer from
each facility. For consumer products list only the total
production of each product at each facility and the total
oumber of customers. Do not provide tha name and addresa
of each customer of consumer products.

For each PCB compound or mixture used by your company in its
operations other than for incorporation into its products, for
each company facility, during ‘each year of 1971, 1972, 1973,
1974, and the first two quarters of 1975: ‘

a. A description of each uss. 3
. . “0¥
b. Yor esch use the total amount of sach PCB cozmpound or mixturas.

c. Yor each use the nsms and addrass of each source from vhich
your company obtsined each PCB compound or mixture, and the
anount of each PCB compound or mixture obtained from each '

soutca. 2

For each PCB compound or mixture reclaimad by your company,
for each company facility, during each year of 1971, 1972, 1973,
1974, and the first two quarters of 1975: ' .

... A;aclgription of each -nthoq:o! réclanation.

b. Yor each method of reclsmation, the total amount of
sach 293 compound or mixture reclaimed. .

c. fh. icttl amcunt of each PCB compound or mixture :tclgined.

FomA a4
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_--d. Th& name and address of each source from which your
: company obgained PCB compounds or mixtures, and the
ameunt of each PCB compound or mixture obtained-from
~w= —Edch source. "o
e. For each method of reclamatfon, the location of every
reclamation site, the name and address of each party
involved in the reclamation of each PCB compound or
mixture, and the amount of each PCB compound or
mixture reclaimed by each party.

5. For each PCB compound or mixture disposed of by your company
(vith or without the ifnvolvement of other parties), for each

¢ompany facility, during each year of 1971, 1972, 1973, 1974, )
and the first two quarters of 1975: . 'ES

- ™
a. A description of each method of disposal. ' kké&;}ﬂib'f

b. For each method of disposal the total amount of sach PCB
compound or mixture disposed.

¢, The total amount of each PCB compound or niituro Jilpoled.

cozpany cbtained PCB compounds or mixtures, and the
anount of each PCB compound or mixture:obtained from
each sourca.

d. JThc naze and address of each source from which your 1} . .
el ¢
e, For each method of disposal, tha location of evary diaposal
site, the name and address of esach party involved in the disposal !
of each PCB compound or mixturs, and the amount of eachk PCB l
compound or aixturs disposed of by each party. “__l_

6. The composition by chemical name and percent by weight 6} sach
PCB compound or mixture jxoduced, imported, scld, raclaimed, used,

andlcq‘disgoncd of by your company siuce January 1, 1971. .. 8

7. -The rasults of any and all sampling:and lnil&.ic performed by
.. yeur company, its agents or contractors since January 1, 1971,
cescarning the following: o

a. COnécn:rntionn of PCB compounds or aixtures in the effluent
" of any discharges by the company (into wvatars of the United

States or Publicly Owned Traatment Works) or in the emissions
ef the company into the air.

Fon1185
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.-be Thg flow and/or composition of any discharges or emissions

by the company (into waters of the United States or p
; ubld
Oyped Trestment Works, or into the air) which contain PcnC1y

‘o -—compounds or méxtures, '

- A

. party involved; dates, tima, and location of the discharge o

—— et

¢. Concentrations 9! PCB compéunds or mixtures in receiving
waters (both upstream and downstream) of any discharges
by the company which contain PCB compounds or mixtures and
concentrations of PCB compounds or mixtures in the air in
the area of the company. a

The methods by which PCB compounds or mixtures are transported
to, by, and/or from your company, including:

a. A description of each method of transportation, and
- the form in which PCB compounds or mixtures are trans-
ported by each method. Where different methods of trans-
. portation are used at different facilities specify which
transportation method is used at each facility.

b. Thi names and addresses of all known transportors of PCB I‘ l
compounds or mixtures.

All occasions (including spills) of vhich You are awars on which
PCB compounds or mixtures have or may have been introduced into
. the environment. In particular, describe such occasions ianscfar
as they involved PCB compounds or mixtures in their liquid state,
as incorporated into closed systems, or as incorporated inmto

open systems. For each occasion, indicats name and address of

——

spill; and th..plountn iavolved. '

|

10. A description of any adverse health or onvironnentai effacts

vhich you know or believe to have resulted from the introduction
" of PCB compounds or mixtures {nto the environment. Indicate
amy specific occasions including dates, times, locatiocns, amouats,

" @l partiss {ovolved for which such effects are knowa,
R 1

. s »

11. Amy and all other informatiom vhich you possass eoneernin‘:

a. The production, importaticn, reclamation, use, distribution,
and disposal of PCB compounds or mixtures.

FAN1108
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In addition to ;ﬁé above, EPA would appreciate receiving any other
information which you pessess concerning the distribution and discharge
of PCB compounds or:mixtures by sources other than your company,
including your company's customers and sources.

-
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Monsanto
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MONSANTO INDUSTRIAL CHEMICALS CO
- 800 N. Lingbergh Boulevard

81. Lows, Missour, E3166

Phore: (314" 694-1000

June 6, 1973

McGraw Edison Power Systems Div.
P.O Box 160 Central plant

12th & Nadison Avenue

South Milwaudkee, Wisconsin 53172

Gentlemen:

As we have previously notified you by way of correspondence
since early 1970, the material described on the attached
acknowledgement of your order cor.tains polychlorinated
biphenyls (PCB). Polychlorinated biphenyls are highly
steble chemical compounds and are no“ readily bilodegradable.
Therefore, when placed in the environment they may be¢ con-
sidered contaminants and may adversely affect some species
of animal and marine life.

You must take every precaution to prevent any entry of poly-
chlorinated biphenyls into the environment through spills,
usege, leakage, disposal, vaporization or otherwise.

This material should not be used by you or your customer in
equipment, packaging materials or products involved in the
processing, handling, or storage of food, food related

products, animal feeds, food wrapping or container materials,

potable waters or pharmaceuticals.
Very truly yours,
ey ;
kg e g
Howard S. Bergen, dr.

Director
Specialty Products Group

/ 3k
Attachment

Fhn11498
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L -~ Monsanto

MONLANTD INCUSTRLAL OHEMICALS CO.
800 M. Lingbargh Soyiovery
8t. Louls, Misnovri 87188

. Phene: Q14 §84-1000

July 13, 1973

Dr, Martha Sager, Chairman

Effluent Standards and Water Quality
Information Advisory Committee

Environmental Protection Agency

Room 821, Crystal Mall, Building 2

Washington, D.C. 20460

Re: Effluent Standards and Water Quality
_ Information Advisory Committee
Agenda and Notice of Public Hearings

Pederal Register, Vol., 38, No. 116, Page 11868
Monday, June 18, 1973

( ’ _ Dear Dr. Sager:

Monsanto Company, as an interested party and a manufacturer
of polychlorinated biphenyl (PCB), would like to take

this opportunily to share with the Committee, and present
for the record, our experiences regarding the manufacture,
sale and handling of PCB and its relationship to the
environment,

w T RT3 R UWETHOHR T tRES TS rma TS A A PR Wit “tHETa Bt dched VeI E B
will be helpful to the Committee and the Administrator -
when proposing effluent standards for toxic pollutants,

BACKGROUND

Monsanto Company has beerni a major manufacturer of chemlical
- products since 1901, These products are used in numerous
‘American industries, and in fact, through our research
department, we have played a role in developing new pro-
ducta to meet the needs of industry and the consumer.

On some occasions a chemical compound with specific pro-
perties i35 developed to meet a need in & certain applica-
" tion. In other cases g chemical compound with unique
—~ o propertiea is developed first -- possibly through innova-
4 \(~' tive research or even by happenstance -- and then an end-
use is found,

Fa1199
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Dr. Martha. Sager
July 13, 1973
Page 2

The chemical structure of FCB has been known fo

100 years, It was not until the late 1520s tha€ :Q:Eiy
for FCB was found -- as a dielectric fluid in transformers
and capacitors. The properties of PCB -- inertness rire
resistance and a nonconductor of electricity -- seemed

to be perfectly suited to these electiical applications
where high-voltage arcing could occur, possibly resulting
in serious fires or damage to the equipment,

Monsanto began commercial preducticn of PCB 4in 1929, As

the unique properties of the material became known new

uses were found, For example, their fire-resistant nature
made them excellent choices for use in heat-transfer fluids,
Their inertness gave long-lasting qualities to lubricants,
Their use 1n surface coatings improved waterproofing
characteristics,

" Handling of the product at the manufacturing level has
not presented problems %0 long as the proper industrial
hygiene practices were followed and PCB has always been
considered less hazardous than many other chemicals in
everyday use.

Therefore, it appeared that PCEs were a very suitable
procduct which met the needs of lindustry,

Late in the 1960s, sophisticated analytical procedures

were developed which could detect very mlnute quantitles

e Nemmm - L3y ed o< POB M natare o o 1owt e thlisT #na Ty eaT draaRthyT oSN T
researchers discovered that PCB could possibly be affecting
certain forms of aquatic, marine, terrestrial and avian -
wildlife.

The persistent nature and stability of PCB, while so de-
sirable from the standpoint of many industrial applications,
appeared to be undesirable in terms of our environment,

INDUSTRY ACTIONS

When questions about the effect of PCB on the environment
first surfaced, Monsanto Company reviewed its pro@uct line
and the applications for these products, As more data
were developed and the environmental controversy grew,
Monsanto tock steps intended toc reduce the entry of PCB
into the environment. The company stopped the sale of
PCB (or use in various applications, except where no
acceptable alternatives were available, -

| ) Fan1200
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Dr, Martha Sager
July 13, 1973
Pags 3

Today, FCB manufactured by Monsanto Company is sold to

the electrical industry where it is used in closed systems
as & dielectric fluid in transformers and capacitors «-
applications for which we understand there continue to

be no acceptable substitutes,

Our manufacturing and sales reducticn program was a uﬁi-
lateral action taken by Monsanto and was based on our
evaluation of developing environmental data,

Recognizing the need for proper controls in the handling
and use of PCBs, representatives of the tranaformer and
capacitor industries, utilities, and governmental agencies
under the initizl auspices of the National Electrical
Manufacturers Association formed American National Standards
Institute Committee C-107. A copy of the Committee's
recently issued propcsed guidelines for the handling and
disposal of dielectric fluids 1s attached. These guide-
lines reflect the industry's understanding of the need
for proper control and should contridute significantly
toward this objective,

TOXICITY IN PERSFECTIVE

In Section 502 (13) of the current Federal Water Pollution
Contral Act, the term "toxiec pollutant" is defined as
"those pollutants or combinations of pollutants including
disease causing azents, which after discharge or upon

< .2Xposure, ingestion, inhalation or agsimilation into any .. _ .
OTgEnism, eLtrer drredtly ¥ the snvifchnent or indirectly

by ingestion through food chains will, on the ‘basis of in-
formation availlable to the Administrator, cause death,
disease, behavioral abnermalities, cancer, genetic muta-
tions, physiological malfunctions (including malfunctions
1n»reproduction§ or physical deformations in such organisms
or their offspring."

While the breadth of this definition can be so construed as
to permit the inclusion of many substances on a list of
"toxic pollutant(s),” we concur with the recent suggestion
of the EPA's Acting Administrator (Federal Register Vol. 38,
No. 129, page 18044) that Congress intended the Administrator
under the Act "... to be selective in determinirg whlich

of the potentially large number of candidate substances

Acr® (Cé2scC
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Dr, Martha Sager
July 13, 1973
Page 4

actually should be listed at various times," Although

not spelled ocut in the definition, we feel it importans

to consider the degree of toxicity of the substanece:
differences in bioIogIcal specles?’ sensitivity;‘ana'
whether or not the substance poses a threat to man, animals
birds, the aquatic environment or some other aapeéé of ’
the ecosystem,

Por example, there 18 a material difference between the
threat to human health posed by equal amounts of the
"cyanide don" and "PCBs," both of which substances appear
on your proposed list of pollutants., We feel certain

the members of your committee will agree that these two
substances should not be considered on the same basis
merely because they are both suggested for inclusion in
the same list, ) .

We trust that comparative differences in the potential
hazard to health and our environment of the various sub-
Btances proposed for your 1ist will be an important factor
in your delidberations and determinations,

On the basias of avalladble evidence, it would appear that
PCBs pose less of an acute toxic health hazard than many
substances not preposed for your list, and at the levels
found in the total environment are not a threat to public
health. We believe these views agree with the conclusions
reached by the Interdepartmental Task Force on PC32s in {ts
report dated May, 1972 (CCM-T72-10419),

We sincerely believe, because of Monsanto's sales policies
discussed elsewhere, and actions of others throughout the
world, that the levels of PCB 1in the aquatic environment
are even lower now than at the time the Task Force report
was prepared,

A valid assessment of the environmental impact of poly-
chlorinated biphenyls must include consideration of the
persistence of these materials. Certain reports have been
made that PCBs are non-degradable, However, although

much work remains to be done, an analysis of available
information and information from studies by Monsanto
indicate beyond any reasonable doubt that the many PCB

FoM 202
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Dr. Martha Sager
July 13, 1973
Page S

isomers degrade in the environment at differe

This information indicates that undsr the prcgzrr:::;;-
tions of use and control, some of the commercial Pcés-
which are mixtures of several isomers, can be utilizea
and their safety benefits can be realized without serious
adverse consequences to the environment. :

In May, 1972 we shared with members of the Federal Inter-
departmental -Task Force on PCBs the results of studies

of residual PCBs in animal tissues and biodegradation by
actlvated sludges. A copy of this presentation 1s attached
for review by your Committee, Articles descriding in

more detall the results of the degradation studies in
activated sludges and sclls are being prepared for publi-
cation, Coples of these reports will be mailed to your
Committee when they are completed.

EPFLUENT STANDARDS

The worldwide interest in PCBs and their environmental
impact has resulted in an abundance of published articles.
To assist the Committee we have attached a bitliography

of some of the pertinent literature, coples of selected
articles and a copy of the Interdepartmental Task Force
report. This report, in ocur-opinion, i{s an excellent
reference document and we recommend it to the Committee

as a valuable source of information as you consider pessibdble
effluent standards. '

Although much has been published, much more scientific
information is required. This ¢ritical néed for more

knowledge was recognized by the Task Force and is high-
lighted in its report under "Pindings, Conclusions and

" Recommendations'”.

It is our considered opinion that in the absence of critical
basic scientific data any attempt to establish a FCB stan-

"dard for water effluents at point sources would be pre-

mature at this time,

Pending the availability of the data which would contribute
to the establishment of a realistic effluent standard,

it 1s appropriate to consider that the restricted use

and proper ‘control of PCBs have and will continue to

result in a diminished impact on the environment. Further-
more, the recent ruling by the Food and Drug Administration

FM203
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Dr, Martha Sager
July 13, 1973

_ Page 6

(Pederal Register, Vbiume 38, Number 129, July 6
provides for temporary PCB télerances 1n’rood? aﬁiigzs)
feeds and food packaging materials, thereby limiting |
exposure to humans and domestic animals,

We appreciate the opportunity the Committee has provided

for interested parties to contribute information, If you
have any questicns concerning our comments or any of the

attachments we will be pleased to supply further explana-
tions or information upon request, .

Respectfully submitted,

W. B. Papageorge

Manager

Product Acceptabllity
WBP/bt '

Enclosures

Fon1204
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MINUTES OF MEETING
ON

PROPOSED PCB EFPLUENT STANDARDS

February 28, 1974

Monsanto Company
St. Louls, Mo.

FOM 265
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Chairman: Mr. W. B. Papageorge
Manager, Product Acceptability
Monsanto Industrial Chemicals Co.

ObJjective:

The purpose of the meeting was to share
information, experiences and impressions to
help each of the participating companies in
taking appropriate actions which are mutually
supportive aad effective in persuading the
Administration of EFA to modify the proposed PCB
Effluent Standard.

AJM
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PARTICIPANTS

PCB _STANDARDS MEETING

February 28, 197“1

CERTIPIED BALLAST MANUFACTURERS

Mr. N. R, Clark Universal Manufacturing Co.
E.I.A.

Mr. Arnold S. Doty P. R. Mallory & Co., Inc.

Dr., E. M, Moore Electrical Utilities Co.

Mr. Rudy Carlson Electrical Utilities Co.

GENERAL ELECTRIC COMPANY
Mr, James S, Nelson
Mr, Stuart Richel
Dr. Edward L. Simons

JARD COMPANY, INC,

Mr. Richard Rollins

LY

NATIONAL BLECTRICAL MANUPACTURERS ASSOCIATION (NEMA)
Mr, A. M. Salazar

WESTINGHOUSE CORPORATION

Mr. H. Sheppard
Mr. N. H. Satith

ADM 007278
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MONSANTO
P. G.

COMPANY
Benignus
Bergen

Hosmer

Munch
Papageorge

Withers

C. Paton

W. R,
J. R.
E. S,
N P. L.

Richard
Savage
Tucker
Wright

-2-

Market Manager
Business Director

Utilities and Environmental
Protection Director

Senior Science Fellow

Manager, Product Acceptabllity
Attorney

Product Manager

Manager, Research and Development
Manager, Manufacturing

Research Group Leader

Manager, Toxicology

ADM 007279
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9:00 AM

9:10 AM

9:15 AM

9:45 AM
10:15 AM
10: 30 AM

11:30 AM
12:00 Noon
12:30 PM
1:15 PM
2:00 PM

2145 PN
3:00 PM
3:30 PM
4:00 PM

AGENDA

PCB EFPLUENT STANDARDS MEETING

Pebruary 28, 1974

l. Welcome - H., S. Bergen

2. Introductory Remarks - W. B. Papageorge

al
b.

c.

Brief Review of Proposed Standard
Critical Action Dates
Objectives of Meeting

3. Discussion Topics

d,
e.
Lunch

f.
€.

Break
h.
1.

AdJjourn

PCB Characteristics -~ Realistic Definition
chemical, physical, biodegradation

Sampling and Analytical Methodology

Toxicity
Acute
Chronic
Bioaccumulation - Biomagnification

Dilution - Stream Size

Proposed Effluent Standard

Control at Manufacturing and Use Sites
Current losses
Background

Economic Considerations

Action Plans

ADM (007280
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MINUTES OP PCB EPFLUENT STANDARDS MEETING

Mr. Howard S, Bergen, Jr., Director, Specialty Products
Business Group of Monsanto Industrial Chemicals Company,

welcomed the participants.

Introduction - W, B, Papageorge

Mr, Papageorge summarized the timetable past and future on

toxic pollutants:
July 6) 1973
September 7, 1973

December 27, 1973

January 18, 1974

January 25, 1974

Toxic Pollutants list published

Pinal toxic pollutants list pub-
lished including PCBs and 8 other
chemical classes (e,.g. cyanide,
mercury, DDT, cadmium, etc.)

Proposed Effluent Standards
published '

Piling date for status as
participant at proposed EPA Hear-
ing on Standards

(1)

(1)

(111)

(iv)

Prehearing Conference with
EPA

NEMA, Monsanto, G.E. and
Westinghouse recognized as
participants.

A total of 38 obJectors ex
pressed an interest. They
Tepresented induatry or tr
associations with the
exception of the Michigan

ade

Water Research Commission and

two powerful environmental

groups (Eovironmental Defense

Fund and National Resource
Defense Council).

Presidi officer made it clear
that HearIggs will Se lfrnctIz for
cross-examination o gartacigants'
testimonies in arfidavit form only.

ACM
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March 15, 1974

Written testimony b¥ 38 objectors
to be submitted in affidavit form.
Hearings open for croua-examihation
and rebuttal evidence. CN~/Cd/Hg -

first three. PCBs are 7th (third
from last).

April 8, 1974

Mid-May, 1974 Hearings completed. (Evenings/week-

ends may be used.,)

June 25, 1974

Pinal standards published - effective
in one year. ’

It should be noted that others who are affected by these
standards can 8still comment by March o5 tO: ‘

Dr. C. Hugh Thompson,
Chairman-Hazardous and Toxic Substances
Regulation Task Force
Office of Water Protection Agency,

v Environmental Protection Agency
Washington D. C. 20460

Industry representatives still wishing to comment and who need
. more background information can contact any of the industry

: participants (see attached 1list) or Mr. W. B. Papageorge of

: Monsanto (314-694-4051).

Mr. Richel (G.E.):

(L) Made a plea for greater industry participation. Comments
can still be made up to March 25 with sound excuse for
tardiness.

(11) EPA at January 25 prehearing Conference were reluctant
to expose themselves to cross-examinations Dr. Hugh
Thompson to be available for cross-examination at Hearings.

(111) Many objectors had common interest (e.g. environmentalists).
EPA suggested a common counsel for this group.

(1v) On each of first 3 pollutants, EPA would offer 2 witnesses.

Mr. Doty (P.R. Mallory) asked about bearing of economic factors
on afgnzarda. .

Mr. Richel (G.E.) stated:

(1) Law is clear-economic factors are not relevant in
establishing standards.

7 (11) EPA 1s somewhat of a split personality on this. The

ADmM 007232
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Presiding Off'icer at the Prehearing Conference ruled that
economics are relevant, NRDC (National Resources Defense
Council) objected and was over-ruled.

(144) 1Industry can and should therefore introduce relevant

economic data., EPA would be wise not to expressly refer
to such data in the published standard otherwise NRIC
could go to court and EPA over-ruled.

Department of Commerce

It was pointed out that Sidney R. Gallier, Deputy Assistant
Secretary for Environmental Affairs at the Department of

. Commerce wrote Monsanto on January 15 asking their views on the

proposed effluent standards. Copies of Dr. Gallier's letter and
Monsanto's response were circulated at the meeting. Industry
should contact the Dept. of Commerce. Their legal counsel

(Mr, Morland) has been active on the side of industry {n other
environaental hearings.

Mr. Salazar (NEMA) pointed out that the PCB Task Force had
recommended a standard for PCBs of 0.01 ppdb in the main body of
water., (EPA was a member of that task force). ANST C-1l19
proposes to use this Task Force recommendation and print this as
a standard of 0.01 ppd in main body of water.

Mr, Sheppard (Westinghouse) queried if plant effluent standards
could be set to meet 0.0l ppb.

Dr. Stmons {G.E.) said this implied an acceptance of ANSI C-119
by industry.

There secmed to be some doubt on this.,

PCB Characteristics

-

Dr. Tucker (Monsanto) presented hand-outs on:
(a) Honaanto'i-propoaed definition of PCBs
(v) Comments on EPA's proposed analytical methodology
(e) Konsanto's pre-publication paper on biodegradation of PCBs.
(s) Definition of PCBs
1-4 chlorobiphenyls do not have long residence time.
PCBs up to tetrachlorobiphenyl are not of concern on

environmental persistence or biomagnificationm.
Dr. Tucker proposed the following definition:

) ADM 007235
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“Polychlorinated biphenyls (PCBs) means
materi{als containing the biphenyl group
which 1s chlorinated and which have been
shown to persist and rapidly biocaccumulate
in the aquatic environment. These
chlorinated biphenyls are identified as
those components having gas chromatographic
retention times greater than 54, relative
to p, p-DDE = 100, under the standard con-
ditions recommended in the EPA PCB test
method."”

Mr. Sheppard (Westinghouse) said Monsanto's proposed definition
was relevant to persistence but was it relevant for standards
directed toward toxic materials? Are persistent materials non-
toxic?

Mr, Wright (Monsanto) stated the proposed effluent standard had

. two parts:

(1) acute limits directed to toxlcity of materials
and specifically limits PCB concentrations on
that basis.

(11) daily load in effluent - based solely on bio=
o magnification (relevant to persistence).

Dr. Simons (G.E.) pointed ocut that section 307-A of the proposed
standard refers to persistence as being a critical factor to be
considered.

Dr. Tucker (Momsanto) stated we were badly hurt if all PCBs are
regarded as persistent and if biomagnificaticn factors of
200,000 are used. Researchers other than Monsanto have found
bacterial degradation of PCBs and that PCBs have been found to
undergo metabolism in both aviarian and mammalian animals.

Mr. Nelson (G.E.) asked 1f proposéd PCB definition would
exclude Aroclor 1016. .

Dr. Tucker (Monsanto) Aroclor 1016 would be excluded for the most
par .95 18 lower than pentachlorobiphenyl). Aroclor 1242
would be excluded to 658 or better. Aroclor 1254 however would
not be excluded. .

Mr Plgageorge (Moneanto) pointed out that of the factors listed

l1ist of 9/7/73 only biomagnification appeared relevant to PCBs.

a8 being critical in determining which pollutants made the EPA

Dr. Simons (G.E:) agreed,

ADM 00723«
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Mr. Wright (Monsanto) stated that an acute toxicological level
s del'ine n the EYA Basis & Purpose document as = 10 ppm

(96 hour LC-50), He also believes that differences in toxicity

among PCEs are minor until chlorinated as high as Aroclor 1260,

Mr, Nelson (G.E.) stated that words should be used in a dis-
course on definipion to properly screen us on acute toxicity.

In reference to a comment that Aroclor 1254 would not be
excluded by the propocsed definition, Dr. Tucker (Monsanto)
offered the opinton that transformer ulds were easier to re-
cover than capacitors,

(b) Analytical Methodology

Dr. Tucker (Monsanto) stated the EPA's proposed method for PCB
analysis was being submitted to ASTM. He thought the method
was well written and capable of detection to ppt (parts per
trillion) but it was untried and the quantitative accuracy is
in question. The method was not submitted for round-robin
testing before EPA adopted it. Monsanto has found that by
spiking distilled water with 500,000 ppt or 500 ppb of PCBs we

* get values for PCB that vary by ¥ 5584. The EPA, however, ¢laims

a capability of detecting absoclute values at 50 ppt. The EPA
method ignores interfering substances, '

Mr. Clark (Universal Manufacturing) said that with a proposed
upper limit for PCB discharge of 0.0648 1b./day the sensitivity
of the analytical method would vary "all over the lot" depending
on the size of the water "reservoir" into which the PCBs dis-
charge.

Mr. Sheppard (Westinghouse) commented that if the analytical
techniques on determining PCB levels are so difficult, how valld
are the determination of toxi¢ values for PCBs. :

'Mr. Clark (Universal Hanuracturiqﬁ) asked if amalytical techniques
¢

differentiate between diflerent chlorine levels, Dr. Tucker
iﬂonsanto) said 1t would depend on the PCB mixture, Aroclor
, could probably be identified quantitatively in a mixture
with Aroclor 1260 but addition of Aroclor 1254 to the mixture
would prevent identification becsuse Aroclor 1254 containa PCB
homologs that overlap both Aroclor 1282 and 1260. .

Dr. Munch_(Monsanto)sald that the proposed EPA method does not
use high resolution and hence handicaps identification of
individual peaks.

Dr, Simons !G.E.; mentioned that after EPA set automotive
emission standards (NIOX) the analytical methodology was found
faulty and the standards were delayed. In this case, EPA is :
not setting the effluent standard on analytical methodology but

o™ 061627
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on factors such as toxicity and persistence. The methodology

is relevant in enforcement and monitoring, This then leads to

the possible argument that the effluent standard {8 correct and
Justified on the bdasis of toxicology et al, but {s not enforceable
due to lack of an accurate method for absolute value deter-
mination of PCB discharge.

Mr. Richel (G.E.) pointed out that EPA won't buy an answer to
that argument wnich seeks to raise the effluent standard to a
level that can be accurately measured, Mr, Savage (Monsanto)
felt strongly, however, that this dilemma needed to be in the
record. Others agreed.

Dr. Tucker (Monsanto) said ASTM would hold a round-robin on the
method and that Monsanto would participate. He will send

the name of the ASTM contact to the participants so that they c¢can

decide 1f they want to Join the round-robin test,

Mr. Sheppard (Westinghouse) sald he was not prepared to accept
that the propose method for determining quantities and types
of PCB in samples and animals was accurate snough so that toxic
limits could be defined on the basis of PCB levels of question-
adble accuracy.

Toxicity

Mr. Hosmer (Monsanto) stated that the original EPA publication
on VWater quality Criteria came from a publication by McKee and
Wolfe for the State of California. The McKee/Wolfe volume was
well done and EPA did not ¢change much of it., There is now a
new 2-volume EPA edition extracted from the work of 10 ,

committees of the National Academy of Sciences.

The toxicity of PCBs is related to salmon egg studies and
Monsanto doubts the validity of this. Monsanto has made thelr

. feelings known to Dr. Thoapson of EPA but he thought the

criteria were sound. Since then Russell Train has been sued

by NRDC and other groups on the grounds that the toxic pollutants
1ist is not long enough and the proposed standards are too len-
ient. _

Mr. Wright (Monsanto) went through the rationsle used by EPA- in
arriving at a scharge maximum of 0,0648 1b./day. EHe also
showed how the standard could be changed and yet be consistent

with published data on PCBs. Details follow.

(a) PFDA set arbritary proposed tolerances:

5 ppm in fish for human consumption
5 ppa in components for animal feed
0.5 ppm in complete animal feed

ao®
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(b) Monsanto would not disagree with these tolerances.

‘(c) PFDA has presented - acute toxicity limits (point

sources) :
- chronic toxicity limits (daily
locad)

Acute toxicity limits:

96 hour IC-50 studies for PCBs show:

~~280 ppb in fresh water (bluegill)
~ 10 ppb in coastal or seawater (pink shrimp/oysters)

Published data based on materials leaving an outlet and going
into a body of water. Acute limits have no direct relation to
chronic limits, '

Chronic toxicity limits:

The EPA equation 1s:

Chronic limit X water flow rate X safety factor s gm/day
diacharge

In Marine organisma the chronic limit i3 set as

g8§5§85 = 0.0167 ppb
}

In fresh water the chronic limit has been determined by using
0.5 ppm as toxic limit for salmon eggs and a 200,000 bio-
magnification factor. This gives a chronic limit of

2387555 = 0.0025 ppb

The biomagnification level of 200,000 1s based on unpublished
data from Stalling & Meyer (Pish Pesticide Lab, U, S. Dept. of
Interior, Colombia, Mo.). Dr. Simons #aid that in reaponse to
repeated requests by G.E., to the Columbia Lab the only reference
they have been given 1s.a Stalling & Meyer paper presented in
Carolina in 1971 and which contains no mention of a 200,000 factor.
Mp, Wright (Monsanto) stated he has seen only one literature
Teference to an accumulation factor of ~200,000 and that was

in the hepato pancreas of a pink shriap. If the PCB level was
caloulated on the basis of the total shrimp then the
accumulation factor was only 22,000, Other references give
accumulation factors of 1000-75,000 for whole tissues of various

fresh water organisas. Accordingl Mr. Wright proposes that a
biomagnification factor o and no e used,. He
also proposes at we retaln the chronie limit o . m W -

ou e Btl&i e saimon egg SH\JQ. '
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This would lead to s discharge level for PCBs:

35?555 (flow rate§ (safety factor) (conversion = 29 /day
into 1b./
day)

This compares to the proposed standard of 0.0648 1b./day.

The safety factor comes from the EPA's Basis and Purpose document
supporting the proposed effluent standards. It is supposed to
take account of non-point sources of PCBs and is the same as 6

of the 3 toxic pollutants proposed for EPA standards, Monsanto's
Medical Department. feels this safety factor 1a arbitrary and
confers no real toxicological benefit. If deleted, the revised
Wright PCB discharge level would be 0.918 1b./day.

One of the most critical parts of the discharge equation is the
water [low rate. A signilicant number of EieIecgric PCB
manufacturers have plants on rivers where the flow rate {s
under 100 ¢fs or 1% of the EPA cut-off flow of 10,000 cfs.
Several plants discharge into sewage plants which in turn have
treated 1iquid flowing into rivers or streams with very low
flow rates., Por a river with 100 cfs flow the EPA maximum
discharge would drop to 0.000648 1b,/day or 0,152 15, in a 250
work-da ear., Even a revised standard of 0.9 ./day a
10,000 ¢I's would only be 0.00918 1b./day at 100 cfs or ~ 2.3 1b.
Eer 250 work-day year. Clearly this 1s a staggering target to
ave to meet.

‘Mr., Doty {Mallory) pointed out that in the present language of
e standards msunicipal sewage aystems are pot considered
point sources.

Mr. Richel (G.E.) was of the opinion that where a plant dis-
charged into A sewage system without treatment and hence into
navigable waters the plant could have to comply with effluent

' standards on toxic pollutants., Mr. Papageorge (Monsanto) felt
we should not be complacent and rega ischarge to sewage
plants bdeing the answer to problems, Mr, Hosmer Monsanto)
stated that 10,000 cfs represents the largest flow the EFA will
consider on the grounds that all industry would move to the
largest river. The opposite of that argument is that it
encourages saall plants on every stream in the country.

Mr. Sheppard (Westinghouse) raised the issue of sedimentation.
Since it appears thaE all the experiments to establish toxic
values were run without sediment effects being considered, the
real-life values were Questioned. PCBs attach themselves to
sediment. Purthermore the sediment moves down river and so PCB
would be dispersed from the point source, It was pointed out
by Dr. Richard (Monsante) that Aroclor 1254 is soluble in water
up to ppb ap a O time partitioning between sediment and

ADM 00724d»
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water could take place, Mr, Wright (Monsanto) agreed that the
discharge limits were extreme cases in the absence of sediment
considerations and this was worth stuaz and incoggoration into

arguments againat the proposed levels.

Dr. Simons (G.E.) queried whether we were correct in concen-
rating our attacks on the criterion of toxic effects of mammals
eating fish and ignoring the possible argument that fish per se
must be protected. Mr, Wright (Monsanto) said the proposed
standard says both. In salt water, standards are proposed that
would protect the species that eat organisms containing PCB.
In fresh water, if 0.5 ppm in salmon eggs correlates with <5 ppm
in salmon then we are protecting salmon. He also said that the
chronic limits and biomagnification limits he was proposing would
protect the species themselves. We should, however, beware of
arguing for higher levels in fish because we could draw EPA and
FDA into conflict. The FDA levels in food, fish etc., are
temporary tolerances and any arguments against their validity
couga Jead to 8 reduction in these tolerances. |

Mr. Savage (Monsanto) queried whether raising the level in

-organisms could cause possible danger to predators,

Dr, Simons {G.E.) quoted from page 39 of the Basis & Purposes
document which atates that the body burdens of birds and mammals
should not increase over present levels. Page 51 of the same
document cites a Nat. Acad. Seci. report which gives 2.0 ppm PCB
as tolerable level in flesh of whole fish. 2.0 s 0.1 ppm PCB

 J
is given as tolerable level in water divided by a safety factor
of 5 to give a maximum PCB concentration in water of 0.002 ppm.
Thus EPA accepted 2 ppm PCB level in fish but got to water
concentration of 0.002 ppm by using a high level of 200,000 for
biomagnification and an arbitrary factor of 5.

If we were to revise the proposed EPA standard bdby:

(L) using 2.0 ppm as chronic limit in fresh water
species instead of 0.5 ppm; .

(11) substituting 30,000 instead of 200,000 for
biomagnification factor;

and
(111) 1gnoring safety factor of 0.5

then the maximua permissidble discharge in 1b, PCB per day would
be:

2.0 = 4 10,000 y 5.4 =~ 3.61b.

AGM 007289
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Por the plant situation on a river with a flow of only 100 cfs
the discharge would be 0.036 Ib/day or 9.0 Ib. per 250 work-day
year. These levels are still far below”~the 5 Ib./dav Tiven in
ARsri“c-io 7.

It is therefore apparent that other aspects of PCBa must be

highlighted In order to jet away from PCB discharge levels as

low as even our "revisedl proposals.

Aspects to concentrate on are:

(1) Definition of PCBa that excludes biodegradable homologs.
This could exclude 9<# or better of Aroclor 1016 and 65%

or better of Aroclor 1242. On that basis, discharge
levels would be as follows:

Stream Discharge (Ib.PCB equlvalent/day)
PCB Type Plow (cfs) "TOC Wright SImons/Wrlght
Any PCB 10,000 0.0648 0.918 3.6
Any PCB 100 0.000648 0.00918 0.036
Aroclor 10Ib o o 0.648 9.18 "36.0 '
Aroclor 1016 100 0.00648 0.0918 0.36
Aroclor 1242 10,000 '0.'19'4 " ‘5775 10.8
Aroclor 1242 100 0.0019 0.027 0.10

(2) Try to change stream flows from the present value of
the flow rate In cubic feet per second (cfa) expressed
as the probable low rate occurring during a 7
consecutive day period once In 10 years at the effluent

polntT --------------

If the average flow rate over a period of time (to be
agreed on) was used, the lowest flow rate In the
equation could conceivably be raised by a factor of 10
from 100 to 1000. In the Slmons/Vright version for a
standard the Aroclor 1016 discharge could be raised to
3.6 Ib./day at 1000 cfs flow and Aroclor 1242 to 1.0 Ib./
day at 1000 cfs flow.

(3) Magnitude of PCB Point-Sources

It Is possible that EPA and environmentalists are totally
misinformed on the number of plants still using PCBs.
In the U.S. today there are:

ADM 007290
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1l PCB manufacturing plant
~18 capacitor plants using PCB
~27 transformer manufacturing plants using PCB

In the past there were probably 1500-2500% plants using
PCBs. Only 2-3% of these plants continue to use PCB

today.
* (Subject to closer checking if necessary)

In the past ~97% of plants using PCBs purchased ~40
million pounds of PCE per year. Monsanto's PCB sales
policy has therefore

- reduced number of using plants to ~2-3%
of previous total.

- eliminated ~40N 1bs. PCB sales per year.

The EPA standard would limit PCB discharge per plant to
0.0648 1b./day or ~3.2 1b./day across the ©U,S. (~50-
planta). This equates to ~800 pounds in a 250 work-day
year. Since fish have survived throughout the 40+ years
that PCBs have been produced and widely used, the
standard proposed by EPA seems far too drastic.

Turning again to the Simona/ANright proposal we can estimate the
effect in terms of annual PCB discharge into water across the
U.S. at 1000 efs: :

I US Total :
per As Persistent PCBs
Discharge - No. 250 days [Discharge No. Us
Discharge As _ (1b,/day) Plants (pounds) | (iv./day) Plants Total
Any PCB 3.6 1 900 1.2 1 300
Aroclor 1016 3.6 18 "16200 0,36 18 1620
Aroclor 1242 1.08 4 1080 0.36 4 360
.{roelor 1254 0.36 23 2070 0.§§7A 23 2070
20,250 ) 4350

® Plant 1s on river in excess of 10,000 cfs.

Using this technique an argument can be made in favor of the
ANSI C-107 proposal of 5.0 1b./day.
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Proposed Effluent: Standards

Dr. Simons (Q.E.)-summarized the points he felt had to be dealt
wi trying to change the proposed standard:

1. Higher persistence of higher PCBs versus
alleged lower acute toxicity

2. Background levels of PCBs
3. VWritten testimony of participants and correlation

Toxicity

EPA Basis & Purpose document (page 50) states that 96 hour
IC-50 to fish cannot adequately measure toxicity of PCB. Where
18 time demarcation between acute and chronic. Chronic effects
can be either lethal or non-lethal.

Why are PCBs on the list on toxic grounds?
LD-50 for PCB is such that 4t is not considered toxic to humans.

For protection of aquatic life the Nat, Aca. Sci. set a 96 hour
1C=-50 of 10 ppm or less.

In proposing a definition for PCBs, Dr. Simons (G.E.) felt we
should stress:

(a) 1lack of persistence of homologs below tetra-
chlorobiphenyl,

(b) echronic toxicity does not arise for the lower
homologs because they are non-persistent.

(¢) 4gnore acute toxicity - no real differences
between Aroclor 1016, 1242 and 1254.-

Participants need to consider: Do we have the beat_derinltion?

In the tentative EPA analytical method we should take note that
Zg,iﬁe table on p.5-§§l>€§egpercen§gge of PLH was not controlled.
Mr, Carlson (E.U.C.) pointed out that in its present form the
atanderd could saddle present PCB users with all other dis-
continued uses. Dr. Richard (Monsanto) pointed out that FDA and
Boxboard Manufacturer's Association had agreed on a protocel that
protected recycle paper users from just such a situation.

Mr. Bergen (Monsanto) asked that coples be circulated to
paFEIeEpanfh. )

ADM 007292
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. We need to word our definitions to exclude residuals.
Participants should exchange proposed drafts on wording re-
garding residuals by March 7.

G. E. stated we should not approach the heart on the basis
that things can't be done, Egtﬁer take the proposed atandard
and oin% out what it means In real life. 1In O.E.'s case they
uaeD! R 15./

./year and yet can't lost 0.5 drops per day. Stresm
flow rates make the matter worse. This 1is a point on which
Dr. Thompson should be cross-examined.

Of the participanta present, 5 plants discharge into sewers with
outlets into rivers (very small except in 2 cases). Three
plants discharge into small rivers.

No one at the meetl could cope with the EPA standard as (t is

roposed, only Iarg expressed an opinion on what level they
couga TIive with. (Jard stated 27 1b. Aroclor 1016 per day.
This would be 2.7 1b. PCB by our proposed delinition.)
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Participation at EPA Hearing
Definite participation: Monsanto

G. E.
Westinghouse

Undecided: Electrical Utilities

Jard
NEMA

No participation: Electronic Components

Mallory

ObJjectors of record could adopt non-responding company as

witness,.

G.E.'s testimony will fall into the following areas:

Explanation of why PCBs are used
Consequences of ban on customers

Inadequacy of EPA/Nat. Acad. Sci. statements
How standards would apply to G.E.
Inadequacies of the Standard

- definition
= methodology
- 1logic behind the standard

Other coatributory actions:

Involve Pederal Energy Office (e.g. Aerovox
letter on motor-run capacitor contribution to
ease energy crisis.)

Involve F.E.O./other agencies along lines of
petrochemical producers' PEG report. .

Power Systems Group of JEEE will circulate a posi-
tion paper on PCBs (technical aspects) in the

dielectric industry to Congress, EPA, FEO and
Dept. of Commerce (target date: April).

ADM 007294
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' Action Plans .
1. (W. B. Papageorge)
2. (Psrticipants)
3. (Participants)
4, (Participants)
5. (E. S. Tucker)
(»\} 6. (Participants)
7. (Participants)
8. (A. Salazar, NEMA)
9. (W, B. Papageorge)
10, (Participants)
N

© -15-

Circulate to participants copies of
FDA/Boxboard Manufacturers protocol
on PCBs in recycle psaper.

Exchange drafts on testimony regarding
PCB residuals/background levels with
each other by March 7.

(Monsanto contact should be W. B.
Papageorge. )

Submit to W. B. Papageorge their
thoughts on proposed PCB definition
(to exclude l1-4 chlorine homologs).

Communicate with each other on how
best to handle sedimentation
phenomenon (as raised by Mr. Sheppard
of Westinghouse).

Send out name of ASTM contact for
participation in round-robin on
proposed EPA analytical method.

Write to Dr. Galler of Commerce Dept.
opposing EPA standards,

(See Galler letter to Monsanto and
Monsanto response.)

Those who have not responded to EPA
can still write Dr. Thompson by
March 25.

(a) Qet feeddback from Sangamo/McGraw
Edison on the proposed atandards.

(b) Determine role NEMA. will take on
affidavits/testimony at EPA
hearing.

Obtain PEG report and send to
Mr. Nelson (G.E.).

Involve P.E.O. in EPA Hearing along

lines of Aerovox letter to Secretary
Simon.
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- Monsanto |

LAR OEPRA

Monsanto Company

800 M. Lingbargh Boulevard
St. Lovis. Missoun 83188

4 Phone: Q14) 884-1000

March 12, 1574

-4 Mrs. Betty J. Billings

| ‘Hearing Clerk _
Environmental Protection Agency
¥ Room 1019-fast Tower

1 LO1 "M" Street, S.W.

1 Washington, D, C. 20460

Re: Proposed Toxic Pollutant Efflnent
fu\(t‘ ' ‘ Standards for ildrin-Dieldrin, Et Al -
. : FJYPCA (307) - Docket Ko. 1

Dear Mrs., 23illings:

In accordance with the ORDER AND NOTICE nof Judge willlzam

J. 3veeney dated February 8, 1974, enclosed are the

original and three coples of the written testimony with

. attachments submitted on behalf of Monsanto Ccmpany 1in
connection with the above described matter,

] y Yours very truly,

- . “)///f
J oS, AL
' - hozion S. Park
‘ Seniocr Attorney

! PSP/Jmd
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l - ‘-
.rH\.
. * MONSANTO INSUSTRIAL CHEMICALS CO.
800 M. Lingdergh Bovievard
St. Levs, Migacun 83168
Phene: D14 984-1000 o
INN
l %:\
‘ o
{ {-" |
I { .- t‘.'- -
E In Re: PROPOSED TOXIC POLLUTANT Lt
3 EFFLUENT STANDARDS FOR ALDRIN=- &
DIELDRIN, ET AL - EWPCA (307) - 4
4 DOCKET NO. 1
State of Missouri ) .
County of St. Louis ) 88!
(/H\ i W. B. Papageorge, being first duly sworn says:
4’ \

Acceptablility for the Functional Product Groups, Monsanto

: Industrisl Chezicals Company, an operating unit of Monsanto

' Company. I am a graduate of Washington University, St. Louis,
©t Missouri with a Bachelor of Science degree ia Chemical
Engineering acd have received a Master of Sclence degree in

Chemical Engineering -from the same institute, I am a

Registered Professional Eogineer in the stace of Missour{.

1 My name is W. B. Papageorge and I am Manager, Product
|

1 have been employed by Monsanto Company for approximately

22 years, during which period I have served as an engineer,
saintenance superintendeat, distribution superintendent,
manufacturing superintendent, plantc manager and zanager of
egsvironmental protectien. In my present position I am
tesponsible for sseing that the quality of products produced by
tvo business groups in Monsanto Company 1is properly maintained.
. One of the business groups vithin my ares of responsibility is

é the Specialty Products Business Group vhich manufactures and
parkets polychlorinated biphenyl (PCB) products for use as
dielectric fluids in transformers and capacitors. I am a
menber, and have served as chairman, of a commictee of the
Nactional Electrical Manufacturers Association vhich has revieved
the environmental effects of PCBs and has recocmended procedures
to users of PCBs which should minimize the possibility of en:ry
of PCBs {ato the environment.
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MONSANTO COMPANY'S POSITION AND RECO%HZVDATIONS i 14

As & major producer and supplier of polychlorinated biphenyls (PCBs)
to the electrical industry for fire resistant dielectric fluid
applications, we have reviewed and evaluated the effluent standards
for these macerials in propesed Part 129, Subpart I, Chapter I of
Title 40, Code of Federal Regulations. Pursuan: to this review. ve

. submit the following comments and recommendations:

1. The proposed effluenc standards for PC3s are unvarranted ;nd
p;ac:ically and ecoaomically unattainable. .

2. Actions by Monsanto and its customers, vhich have resulted
in limiting the use of PCBs only to electrical spplications
in hermerically sealed units, have dramatically reduced
the quantities of the more persigtent PCBe incroduced
directly into the esavironment.

3. The definition of PCRe in Section 129. O9a, Subpart I should
be changed to read:

"?olychlorina:ed biphenyls (PCBs) means materials A L~

containing the biphenyl group which is chlorinated - C
and vhich have bdeen shown to persist and rapidly
bicaccumulate in the aquatic envircnment. These
chlorinsted biphenyls are identified as these

components having gas chromatographic retention

times greater thaan 60, relati{ve to p,p-DDE=100,-

under the standard cood{tions recormended im the EPA BCB
test method.”

4. The sccuracy and reproducidility of results attainable between
laboratories using curreantly available sazpliang and analytical
techniques are questionsble and further studies are recomzended.

S. The proposed PCB effluent standard is based on inadequate

toxicity information, on non-typical fish species and on an

unusually high and artifi{cilal biocaccumulation factor. Fundamental
scientifically-based data 1is lacking and ao responsible standards

can be developed at this time. We recommend that studies be

conducted to Sbtain the relevant data and that effluent standards

be established which are appropriate for the unique condicions
existing at each point source.

176
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6. We object to & limitation of 10,000 cublc feet per second being
arbitrarily assigned az a maximum streaz flow, vithout & sound
technical basis demonstrating adverse sffacts.

7, The presence of background levels of PC3s at point sources
should be considered when decermining effluent levels. The
folloving definition of "Background” should be added under
Section 129.0l1a:

" 'Background' means amounts of toxie pellutant

(1) preseatly found in the watervays of the United
States (including the intake wvaters of s diacharger),
or (2) arising out of operations subject te this Part
that occurred before the effective date of this Part,
but vere nmot discharged to the vaterwvays of the
United States before the effective date of this Parc.”

8. Technology for the atzainmeat ¢f the proposed PCB effluent
standard has ot been demonstrated and {s not available to the
{ndustry. Unachievement of the strict standard proposed would
have the effect of a ban on the use of PCBs with serious ecomomic
snd social consequences very thoroughly descrided in an impact
statement submitted to the Agency on January 15, 1974, by the
Ceneral Electric Company.

The chemical structure of polvchlorinated biphenvls (PCBs) has been
known for nearly 100 years. It vaa not until the late 1920s thac a
use for PC3Bs was found — as & dielectric fluid in transformers. The
properties of PCB — inertness, fire resistance and a nom-conductor

of electricity = are perfectly suited to those electrical applications
vhere high-voltage arcing could ocecur; possibly resulting in sericus
fires or damage to the equipmesnt.

Commercial production of PCBs began in 1929. As the unique properties
of the material became known, new uses vere found. For example, their
‘fire-resistant nature sade them excellent choices for use in heat-
transfer fluids. Their inertness gave long-lasting qualities to
lubricants. Their use (n surfsce coatings improved waterproofing

. charscterintics.

.I.ndling of the product at the manufacturing level has not presented

problezs as long as the normal {ndustrial hygiene practices vere
folleved sad PCBs have always beea coasidered less hazardous than many

. othar chexicals ia everyday use.
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I ' Therafore, it uppenred that PCBs were a unique product which me:
{important needs of industry.

When questions about the effect of PCBs oa the environmen: firse
surfaced, Monsanto Company reviewed its product line and the applica:ions
‘ for these products. As more data vere developed concerning the effect

of PC3a, Mousanto took steps to reduce the eatry of PC3 into the
sovironment. The Company stopped the sale of PC3s for vse {m various

! applicaticns, except vhere no acceptadble alternatives were available.

' Today, PCBs manufactured by Mounsanto Company are sold only to the
electrical industry for use in closed systems as a dielectric fluid

) in transformers and capacitors — spplications for whieh there exist

no acceptable substitutes.

P " Thus the situation today is drastically different from conditions
t _ vhich existed only three years ago. Today about 40 million pouads
1 per year are being carefully used in the United States by less than
50 Monsanto customers in the manufacture of sezled electrical equipment.
1 _ Prior to 1971, close to 80 million pounds per year were used by

. thousands of customers. This lends perspective to the current cebate
over modest losses of PCBs to waterways.

(J\ Qur manufac:uring and sales reduction program was .a unilateral action
() taken by Monsanto and was based on our cvaluatiau of developing
Rl savironmental data.

The Interdepartmental Task Force on PCBs in its report (l)§ concurs
that the safety benefits derived justify the con:=inued use in
dielectric applications. Recovmendation § under Findings, Conclusions
and Recommendations reads as follows:

"6. The use of PC3s should not be banned entirelv. Their
R continued use for transformers and capacitors in the near

. future {8 considered necessary because of the significantly
) o increased risk of fire and explosion and the disruption of
slectrical service which would result from a ban on PCB
use. Also, continued use of PCBs in transformers aand

] 1 o capscitors presents a minimal risk of environmental

: A - contamination. The Monsanto Company, the sole domestic
) producer, has reported voluatarily eliminating its
! distribution of PCBs to all except manufacturers of

| ! electrical transformers and capscitors.”

SN *Numbers.in parentheses refer to reference list attached.
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Recognizing the need for proper coatrols in the handling and use of
PCBs, rapresentatives of the transformer and capacitor industries,
utilities and governmeatal agenciss under the initisl auspices of the
National Electrical Manufacturers Association formed Ameri{can Natiomal
Standards Inscitute Committee C-107. Propesed guidelimes (30) for
the handling and disposal of dielectric fluids have been published.
These guidelines reflect the industry's understanding of the need for
proper coatrol and have conotributed significastly tovard schieviag
this cbjective. . -

]
Proposals for the control of PCBs internationally were considered by
the member countries of the Organization for Econcmic Co-operatica
and Development (OECD) and in February, 1973, they adopted an agreement (31
vhich restricts the use of PCBs to dielectric applications, aen=-fcod
related heat transfer fluid applications and hydraulic fluid spplications
in mining equipment. This agreemen: {s less restrictive than Monsanto's
sales policy since it supports the constinued use of PCBs in heat
transfer and hydraulic fluids, ' .

We have revieved with considerable {nterest the effluent standards
proposed for polychlorinated biphenyls ia new Part 129, Subpart I,
Chapter 1 of Title 40, Code of Federal Regulations and have objections
relacing to the following: )

1. Definition of poiychlorinated biphenyis.

2. Sampling and aznalytical methods.

3. Toxicity data.

4. Bloaccumulstion factors.

5. Safety factors. )

6. Stream flov rates.
7. Background levels of polychlorinated biphenyls.
8 Economic considerations.

DEFINITION OF POLYCBLORINATED BIPHENYLS

Commercial polychlorinated biphenyl products, of which Aroclor® produces
are examples, are produced by direct chlorination of biphenyl; the degree
of chlorination being chosen to provide desired properties. These
products sre in all cases multi-component mixtures and not single
entities as implied by the commonly employed acronym *PCBs".
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While it fs well understood and accepted that polychlorinated biphenyl
isozers have a unique set of physical and chemical propercies, it is
apparently not understood that they bicaccumulate, dissipate and
biodegrade at different rates.

This lack of understanding is reflected in the definition proposed
in the EPA Toxic Pollutant Effluent Standards (Federal Register,
: Vol. 38, No. 247, page 35393, Section 129.09a) and we quote: °

"As used in this Subpart, the term: Polychlorinated
biphenyls (PCB's) means materials containing the

4 . biphenyl group which have been chlorinated to varying

' : degrees. There are 210 possible différent PCB compounds.”

| We object to this definition because it impliés that all polychlorinated
x| ‘ bipheayl isomers are of equal envirommestal concern, {.e., that they

. all persist and bioaccumulate in the same manner in our eavironment.

. It has been well established by academic, government, and induscrial

y researchers that this is simply not true. Eanvironmental monitoring
"programs have clearly demonstrated that, with the exception of

direct high-level controllable release near points of manufacture or

fl ] use, the PCBs found 4in our eaavironment are the mcre highly chlorinated

ones, i.e., those containing predominantly five or more chlorine atoms
1 : per biphenyl molecule (2 thru 13).

' This is true even though the lower polychlorisated biphenyls have
constituted more than 65 of all the PCBs manufactured over the years.
J This is strong evidence that the lover polychlorinated bipheayls
degrade rapidly. It further demonstrates that even under conditicns
] of uvnlimited use, and wvithout special precautions to avoid release into
our eaviromment (which i{s sot the case nov), that the lower polychlorinat
j biphenyls degrade rapidly encugh to prevent biocaccumulation (4, 5, 6, 27,
)

j " More racently, it has also been demonstrated in laboratory experizments

. that chlorinated biphenyl isomers, readily underge bacterial degradation
{ ~at rates dependent upon the number of chlorines per biphenyl molecule:

. { (17, 18, 19, 20, 21 and 37). There are also good indications that ambien
' .. savironmental PCB levels are decreasing at tates mere rapidly than

. prediccted (14, 153, 16).

| The zapid metabolism of these chlorinated isomers and their lack of
importance as contributors to the chlorinated biphenyl tissue burdens

is evideanced in the results of numercus studies, Risedbrough (2)
reported that the chlorine composition of the PCBs detected in Actlantic
Ocean zooplank:ion was approximately S42. He comcluded "VU.S. production
of Aroclor 1254 i{n 1970 amounted to 12 mi{llion pounds —- only one quarte:

P R

180

100



. e S A —

———— A A e -

<+ v e

. o

. of the production of 49 million pounds of Aroclor 1242. It might be

expected therefore that biphenyls with fever chlorine atoms would
predozinate in planitonic samples unless these compounds were selectively
degraded." Similar findings in fresh wvater and marine fishes wvere
reported by Zitko (3) and Jensen, et al., (4). The disappearance of

the lover chlorinated homologs in extracts of tissues from birds (5, 34)
and mammals (6, 33) indicate rapid metabolism or excretion of the lower
chlorinated homologs. As a result of the metabolism and/or excretion

of the chlorinated biphenyls containing less than five chlorine atocs

per molecule, their contribution te the effluent should not be used in
measuriag pelychlorinated biphenyl effluent from a facility.

On the basis of these dacs it i{s unrealistic to consider all poly-
chlorinated biphenyls equivalent ip terms of persistence and bicaccumula-
tion as does the proposed regulation., Therefore, for environmental
purposes, the definition of PCBs should focus upon those which are of
concern and ve recommend that the following definition be substituted

for that proposed in Section 129.09a, Subpart I, Title 40, Code of
Federal Regulations: ) .

"Polychlorinated biphenyls (PCBs) means materials
containing the biphenyl group which is chloerinated
snd which have been shown to persist and tapidly
bicsccumulate in the aquatic environment. These
chlorinated biphenyls are identified as those
components Living gas chromatographic retention
tiges greater than 50, relative to p,p-DDE = 100,
under the standard conditions recommended in the
EPA PCB test method.”

ANALYTICAL METHODOLOGY

Ve have 0o reasca to doubt that the recozmended EPA PCB test method is
capable of detacting parts per trillicm (ppt) levels of PCBs in wvaste
wvaters. Hovever, our experience with amalyzing industriasl vaste wvaters
for PC3s at the parts per billion (ppb) level prompts us to be
concerned - about. the following areas, some of which are oot covered

" sdequately ia the test procedure.

1. Sexpliang Procedures

2. Corrsction for Laboratory and Reageat Background
3. Correction for Non-PCB Sample Interferences

&, Absolute Verification
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5. Thyeical State of PC3s (Adscrbed/Dissolved)

6. Quancitazion

7. Precision an: Accuracy

Our concern lies in the fact that any né:hod. especially one as
cozplex as a PCB analytical method, vhich is to be used for effluent

-eontrol purposes must be thoroughly evaluated and its accuracy and

reproducibility proven, If this ia not done, the effectiveness of
agy efflueat limit, ac matter what the level, will prove to be

.difficule, 1f not i{mpossible to determine.

For example, we have found that if wvaste wvater streams are oot sampled
properly, the PCB levels found depend on the sampling procedure employed
aad besr no relationship to the amount of PCBs discharged. For this
reason, sampling procedures used must be designed for the discherge in
qQuestion and clearly scated. To our knowledge, this has not been doae.

We also note that no provisions are recommended for correcting the
spparent PC3 level found in a sazple for laboratory and reagent
background. It is our experience that as one approaches the ppt level,

"this background can significantly affect the observed PC3 level.

With regard to correction for aon-PCE sample interferences, we feel
that, while the procedure notes =azy of the possible interferezcas, {t
does not really address itself to those vhich are more likely to be in

.dndustrial vaste vater streams, For this reason, if the electren

capture chromatogram does not match the PCB being manufactured or used,
complete adbsolute verification of all components counted as PCB nust be
validated via an alternate technique such as gas chromatography/mass
spectrometry.

We also note that the recommended EPA ibn test method does not specify

& means of differentisting between dissolved and adsorbed PCBs. We

believe .2his gshould be done since there is a definite difference in the
toxicity and availability for biocaccumulacion of dissolved and adsorbed

chlorinated hydrocarbons (24,35, 36). .
qﬁL"—’: .-

While the scheme proposed for estimation (quantitation) of PCBs is _
logical, 1t suffers from the same shortcoming as do the multitude of ot

. procedures vhich have been proposed. It {s an empirical estimace and

only a reflection of the real PCB level. Therefore, it should be
determined via an alternate, more-elaborate procedure how closely the
calculated PCB levels (for each of the cases) are to the real PC3 level
80 that they may be corrected.
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Last, but pot lesst, the precision and sccurscy of any procedure propos
as & standard method should undergo a thorcugh {nter-laboratory evaluat
If this has not already been dome, it must be carried out prior to the
use of the procedure for enforcement purposes. The accuracy and
precisicn of the Monsanto PCB procedure has been subjected to a pre-
liminary evaluatica. Prior to this evaluation, we probably would have

overestimated the precision and sccuracy of our procedure. The exace

details of the evaluatiocn are available.

]

Briefly, samples were prepared by spiking distilled water with 500 pob
PCBe. Iadividual preparations include blanks (nc PCEs), Aroclod® 1242
Aroclor® 1254 only, Aroclor® 1260 oanly, all 50-50 two-component mixture
and a 1/3, 1/3, 1/3 preparation contsining all three components. Six
sanples of each mixture were prepared and analyzed by two experienced
analytical laboratories.

Zach result, expressed in ppb of the individual Atbclof”, vas converted
to percent of the total added. Analysis of variance was run on all
data taken together and on each laboratory independently.

. The 952 confidence limits observed for individual results

were!
Zither Lab 87.5 £ 55.22
Lab A 81.3 + 46.4%
Lab B . 93.7 + 19.2%

. The repeatability for the {ndividual labs, based on repeat
tests of sazples having {dentical prepared compositions was:

LabA + 22.02
Lab 3 + 11.63

We feel that these results demonstrate the importance of evaluating the
precision of any PCB procedure. Note that the test did not include

" sampling problems, used distilled water free of interferences, and wvas

earried out at a relatively high PCB level (500 ppb; 500,000 ppe) by
two experienced laboratories. It is expected that, if sampling probler
wvers involved, and the level of PCB present was extremely low, the
accuracy and precision of any PC3 method would decrease considerably.
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BACKGROUND FOR PROPOSED EPA EFFLUENT STANDARD, i
In the establishmert of the proposed effluent standard the primary basis
for toxicological consideration came from the Water Quality Criteria,
October, 1973, (Federal Registar, Vol. 38, pages 29646 et seq., Friday,
October 26, 1973). These criteris vere, i{n turn, based on Water Qualitw

Criteria, 1972, by the National Academy of Sciences and the National
Acadeay of Engineering.

Water Quality Criteria, October, 1973, have not undergone the normal
review, criticism, comment and revision defore final adoption. We
object to the use ¢f challengeable portions of s proposed publication
in the develcopment of cricical effluent standards.

We note in Water Quality Criteria, 1972, {n those sections pertaining

to polychlorinated biphenyls, the frequeat use of unpublished data and
the disturbing use of qualifying phrases such as "...may adversely
affect...”, "...apparently related...", or "...the vork...suggestz..."

Io our opinion, nmone of the discussions present adequate data to support
establighment of responsible effluent standards for PCBs.

On page 5 of Water Quality Criteria, 1972, the Committee emphasized the
importance in understanding that there i3 a distinction between criteria
and standards and that the wvords were not interchangeable nor or they
synooyms for words such as oblectives or goals. The report further
states that it is nccessary to establish scilentifically-based recommendati
for each assignable vater use, implyiag availabilicy of practical methods
of detecting and measuring vhich can be applied to menitoring. Once
these fundamentals are available, political, social and eccnomical

factors enter into the decision-making process to establish standards.

In ocur opinicn, these procedural steps vere not followed in arriving at
the proposed effluent standards for PCBas.

The maxisum acceptable concentration 1n.}r¢sh vater that vould be
perzitted by the proposed standard is 0.002 mg/l. The raticnale describec

‘dn the Statement of Basis and Purpose, Toxic Pollutant Effluent Standards

48 based on results of a preliminary study vhich have suggested (not yet
proven) a thrashold PCB level for salmon egg mortality. We caannot 7
accept the selection of salmon as representing organisms which are usual

.ot may potentially be preseat in vater sysctems near facilities described

im Section 129.09, Code of Federal Regulations.

The cumulative gales of PCBs 4{a the United Scates since 1930 has been
estimated to be about 500,000 teas and that total vorld production was
probably 1,000,000 teas (1). About one-half of the PCBs were used in
applications vhere containment was difficult and losses inco the
environment were common. With this smount of material discharged into
the environment, it is of considerable {mportance to mote that extensive
barz predicted by some theories has mot been found and documented.
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This lack of evidence indicates that all of the PCBs do not persist in
the enviromment as & rvesult of factors such as the biodegration we'
bave discussed previously. Alsoc, the PCBa thal do persist may not be
available because of some factors not clearly understood at present.
One characteristic which undoubtedly is of significaat importance is
the abilicy of PCBs to adsord tenmaciously to particulate matter, Under

[N

‘these conditions, can PCBs be rightfully considered to be enviroomental.

active and, if 80, to what degree? There exists at present a critical
need for data relating to partition coefficients befween water and
sediments and diffusion coefficients .in sediment (1, 22, 39, 40).

Although many reports have been published on the subject of poly-
chlorinated biphenyls aad living organisms, the majority of these
describe the presence of PCBe¢ in the environment. Preséace should not
be assumed to imply adverse effect. To our knowledge, ne published
report exists vhich conclusively relates the mortality of any wildlife
species to the presence of PCBs. The only reported mortalities are
those achieved 4n laboratory studies. Not enough 1is knewn about the
fate and effect of PCBs {n the natural and diverse aquatic and marine
eavironments to properly design laboratory studies. Results from such
studies are not extrapolatadble to the natural situations and any
conclusions derived from such studies must still be considered
speculative. Fundamental scientifically-based data is lacking and, in.
its absence, the establishment of effluent standards for polychlorinate:
biphenyls caanct be made intelligently and respeusibly.

In the establishment of the PCE effluent standard for freshwater
systecs a biocaccumulation factor of 200,000 was selected. This factor
has no extrapolatable relationship to either the residues of PCB in
saloon eggs or to PCB residues of fresh wvater forage fish., The only
published report.(27) of an accumulation factor of the magnitude selectt
vas that for the hepatopancreas of the pink shrizp, Penaeus durarus,

‘Even though an accumulation of 204,00Q in the hepatopancreas has occurr

a8 nearly complecte elimination of PC3 from that tissue wvas achieved when
the shrimp vere placed in water free of added PCB. The equilibrium
vhole body accumulation plateau indicated an approximate accumulation
factor of 22,000. These results are in agreement with those reported b:
Stallings and Mayer (29), and vith the studies of Ryther (28), Greichus
ot sl (24) and Crump-Weisner, et &l (22) showing equilidrium biomagaifi
tion factors betveen water and fieh ranging between 1,000 and 75,000

. depending on the presence and absence of sediment and the specific PC3

mixture present. These data would support the selecticn of a factor
econsiderably lover than the factors vhich vere applied.
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Arbitrary safety factors were applied to the tolersble chronic limit to
estublish the so-called "critical chronic limit™ which was then used to
coempute the maximum allovable effluent. These safety factors were
proposed to - account for a multitude of var{ables, including non~-point
sources, mul:iple discharges and industrial growth. The safety factors
proposed vere identical for 7 of the 9 materials for vhich effluent
standards vere prepared. These safety factors, resulting iz approxizate
two-fold reductions, are so small as to be of no beneficial goxicologica
¢onsequence., We recommend that no safety factor be applied.

In esiiblishing the effluent standards, an attempt was made to
discingu.sh betveen types of receiving waters by classifying them as
streans, lakes and impoundments, estuaries and coastal wvaters. We do

'not believe this attempt to distinguish wvater bodies is by any seasure

adequate. Water bodies are universally known to be complex aystems
vith 8o two systems alike. With a complex material such as poly-
chlorinated biphenyls, the determination of possible adverse effects in
each vater body becomes exceedingly difficult. The uniqueness of each
water systea at each point source must be considered.

A key parameter used to further descride the water body is the flow

rate which was limited to the probable low rate of stream flow occurring
during a seven-consecutive-day period once in ten years. We do not
agree that this 1s realistic or appropriate. In our opiniecn, appropriat
control is achieved using average sgrean flow rates. -

Further, the maximum flow rate that can be used in .caleculating the daily
discharge peraitted has been arbitrarily set at 10,000 cubic feer per
second. This lizmit s based on a nondegradation philesophy which
tolerates lizited d{ffusiocn and oo a desi{re to discourage ipdustry from
locating facilitiles on large main inland vaters and coastlines. This
limitation deprives our society of the judicious use of an important gre
patural resource. Discharge limitations should be based on the effects
a zaterial will have on & water system, giving consideration to its siz:
and flov rate. PFor PCBs, proper control will not occur by imposing
saxizum flov rate conditions, but by applying results from sciestific
studies vhich properly define how each water system responds to the
presence of PCis. :

RESIDUAL POLYCHLORINATED BIPHENYLS

Because of their chemical and physical properties, PCBs can be found in
soils and waters at poeint sources long after a discharge has occurred.
This source of PCBs to the environment will diminish with time but its
presence will distort and mask results from current concrol activities.
To maintain control of losses, emphasis should be directed toward
discharges resulting from currest and future uses of PC3s,
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$ince this proplem of background levels occurs with a1l materials {n
varying degreas, ve propose the following revisions:

From Section 129.01lc(b), delete the words "i{n intake vaters for
a discharger".

Add an additional definition {n Sectiom 129.0la:

* "Background' means amounts of toxic pollutant
(1) presently found ia the wvatervays of the United

" : States (including the intake vaters of & discharger),
or (2) arising out of operations subject to this Parc
that occurred before the effective date of this Part,
but were act discharged to the waterways of the
United States before the effective date of this Parc.”

ECONOMIC CONSIDERATIONS

At our PCB manufacturing facility, wve developed and i{nstituted an

} aggressive control program which we described before the Effluent
\ Standards and Water Quality Information Advisory Commictee, EPA (41).
t' Yet, in spite of all our efforts, ve cannot today meet the proposed

effluent standazd. —

;. : In response (42) to an inquiry from the U.S. Departzent of Co—erce, we
7 ezphasized that technology has oot been developed to the point that

] /’ . facilities could be designed tc meet a reasonable standard. However,

3 analytical techniques suggest a conceptual design using adsorptien,

1) settling and filtracion of aqueous wvaste, followed by {ncineration
@ of the adsorbent, probably carbon. We estimate the capital cost of such
< a facility, sized to handle our plant vaste at $600,000, not izmcluding

. " & dedicated inciperator for the disposal of the adsorbent material.

4
i
3 : _ Annual operating cost would approximace $150,000.

l ) .'The value of Monsants's annual PCB production is about $8 million, while
\ the value of the electrical devices made therefrom is an order of
H sagnitude larger. If Monsanto were to cease production of PCBas, the
.; Jobe of 55 employees would be eliminated directly, while those of an
1 -.additional 47 employees in a supporting facility would be ia jeopardy.
Ihn total payroll involved is on the order of §1.5 million.

The 1nplc: of a PCB ban on our customers can best be described by thea.
Hovever, it is apparent that capacitors or transformers made without
PCBs will be less fire-resistant than present products, thus leading to
an undeterzinable incidence of fires, higher insurance rates, and
additional protection facilities. In the case of capacitors, the
replacesents are likely to be larger and less efficient, thus consuming
more of the resources required in their manufacture. A more complete

Fan 278

| 187

—— i twe  w -

100705

——— - i
’

. .- . g v’ .
.-“. [ . g.: . . . . . S e -w".’ »



\
frawellver Wy

- e w———

‘%é’%‘, ; .’: ".‘

T B e ANl ¢ - o=

analysis of the consequences of a PCB ban vas daveloped by the General

Blectric Compasy and addressed to Dr. Martha Sager, Chairman, Effluent

Standards and Water Quality Advilory Committee, EPA (43). We concur
with the General Eleccric Company's conclusions.

Our purpose in commenting on the propesed scandards is to aid the
Agency in the development of realistic effluent gtandards which will
achieve the intended objectives without sericus technical, social. and
econcmic disruptions. We recognize the seriousaness of this endeavor
and find a statement 2ade by Mr. Joha R. Quarles, Jr., Deputy Administrace
Environmental Protection Agency, of considerable {ncerest. At a recent
confereace, Mr. Quarles (26) stated:

"We have found it virtually impossible to devise

intelligent standards vhich specify an appropriate

degree of control over toxic pollutasts irrespective

of the sources of thoee pollutants and factors

affecting the feasibility and timing c! their

abctenen:Lﬂ~4&vwﬂ
The difficuleies vhich could be anticipated in establishing effluent
standards were recognized by the National Academy of Science in its
preparation of Water Quality Criteria, 1972. 1In a reviev vhich appeared
in the Environzental Reporter (38) dated August 24, 1973, the following
pertineat statezents highlight some of the areas of concera:

"Knovledge of local eavironmental conditicms is
essential prior %o application of say water quality
Tecomendations for marine aquatic life and wildlife..."

"NAS said application of recommendations to a local
situation is unique because it requires an under-

" standing of the eirculation of vater and the resultant
mixing and dilution of pollutants, & knowledge of dio-
logicsl species and determination of the most seasitive
speciss, and an evaluation of the transport of
materials through the food web."

"RAS said it {s not practical to make recommendations
for the relatively persistent organic pollutant based

on vater coucentration, especially when partition
coefficients are unknown."
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Vo can appreciatu Mr, Quarles' concern, particularly as it applias
to PCBe. lacking good scientific informaticn om the fata and effects
of PCRs {n complex wvater systems sach baving unique characteristics,
Ve Urge extresme cars be taken to aveid the prml;ation of affluent
standards vhich ars unsttainable and unwvarranted.

el QMMA/
W. B. Papageorgs.
|

Subscribed and svora to before me this JNTh  day of-\_kj_\w'l

Ho:ary !ublic

lly Commissicn u-pttu _%Agk\ % 3 lﬁ S_’
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e December 1974 ., e« H. S, Bergen
o {r g, 197 F, J. Pitzgerald
L PCBs - Minutes of Meeting with Robert Flint - 1740
NIQOSH - 11/22/74 D. B. Hosmer
Zegmgmes . Clarence Sweets
s/ G. L. Bratsch
W. C. Engman _ -~.. 1740
G. F. Fort
R. E. Kelly
¢ - G, J. levinskas
J. R. Savage

The meeting was held at the request of Joserh K. Wagoner, S. D
HEyg., Director, Division of Field Studies and Clinical Investi-
gations (DFSCI), National Institute for Occupatisnal Safety
and Health (NIOSH). NIOSH reports to the Center for Disease
Control (CDC) in the Department of Health, EC. - -tion and
Welfare (DHEW). The participants in the d%-:..:2:n are as
shown in the attached list,

The original purpose was to explore whether Monsanto had a
. "suitavle occupational group for study” to assess the
' N otential chronic effects of PC3s. To bte included were
(: '¥CB-exposed active and inactive workers at Monsanto in a

planned retrospective cohort study." Wnat this would involve
is obtaining work histories of time spent in PCB departments,
and medlical records of active and still-living inactive
employees. ’

The study would not be ccmplete without examination of death
records of those "PCB-exposed” employees who are deceased --
including thore who expired while employed and those who
expired after termination of employment because of retirement
or for any other cause,

The proposed study was stimulated by a report from Dr.
Kimbrough, Toxicologist, CIC, to NICSH, that zhe had found
an alarming rate of liver cancers in rats fed Aroclor 1260,
Briefly, she found 15 of 180 female rats with "definite
hepatic cell carcinoma” when fed Aroclor 1260 2t 100 gpam

4m the Jdict for 22 months, Only one of 173 controls had the
carcinoma, She then described a number of other liver tissue
effects as “"pre-cancerous lesions” and found these in 175 of
the experimental rats and in dnly three of the controls.
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( “.* Westinghouse Electric Corporation : Soush Baston Distriutien 1:ars-scmer B

fa 20
: . Highudy S8 wost
A South Boston vuing 24497
: (a3 875 73N

-

February 3, 1975

T e Yas )

! ' Dr. W. 3. Papageorge
Manager Eavironmencal Control
Monsanto Company
Organic Chemicals Divisien
800 Neorth Linbergh Blvd.
8t, louis, Missouri 63166

Dear Dr., Papageorga:

Attached you will find a 1ist of questions that have been agked by

. our employas regarding the use of Inarteen, Mr. Garry W{lburm, our
Engineering Manager, felt 1f these questions could be answersd you
vould be the maz to ansver them,

We hzve had,in ths past,vorkplace mestings with our employes explaining
propser use of Inarteéen and talling thea unless {t {5 consumed, it
presents no rsal dacger to them, :

, ff\\‘;( In ansvering thess questions, hopefully we will gain much aeeded
- -, knowledge on Inerteen and how to prasent it proparly to ocur esployes,

Thank you for your help,. )
. Very truly yours,

N7k

Albert
Staff Supervisor
Persounsl Relaticns

cec: Ceorgs BRvizdos, Marvin Bowling ’

wBAN 000026
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1.

2,

3.

3.

6.

7.

Queltién:

Question:

Question:
Question:

Quesrion:

Question:

Quaatica:

Summary:

Doesg Irerteen have permanent effects on the human body?
If so, vhat type of permanent damage snd hov long & period of
time docs it take for this to develop? 1f noc, explain wvhy,

4f posaidle,

Several hourly employes have mentioned recently that many
chemicals such as lnerteen cause sterilizaticn after a
prolonged use. Is this true?

Since Inerteen effects birds and othar antmals, {f there {s no
real effects to human beings, how do you explain it to employes
in such & way that they will underatand why {t can k{ll a bizd
aod not s human?

If an employe spills Inertaan onm his clothing and later takes the
clothing home to ba washed with other clothes, will this have any
effect on he or his family and should he carry his clothes home
be ba washed?

Emmloyes carry Inerteen homa on the soles of thai{r shoes and
complain quite a bit about tha effect Inerteen has on wearing
out their shoes. Is this & serious problem? Will Inerteen in
the soles and leather of shoes, over a long period of time, have
an effact on the feet and skin since the shoe is the only
protective equipment we vear on cur faet and the Inertesa
penstrates through the leather,

There {3 ona employs in our plant vho had no prodblem vhatsoever
with Inerceen years ago. After six years of using, oow vhen
he wvorks in Inerceen (vhich i{s a part of his job) he develops

s swelling oo tha {nner bicep of his lefc arm, cnly in one
location, Could this be from Inerteen or not? It goes away

as soon as he gats out of the Joerteen, It is similar to the
swelling after taking an {anjectiom,

Are thers hand cleaning solvent materials that ve should be

using when working i{n Inerteen to coat our skin befors working

in it and to vash it off aftar va finish vorking in it?
Pleass give your recommendation, Our employes working in
Inertsen ara not able to usa gloves since it is an sssembly
ares, Evan if they could, the Inertesean would destroy the
protective glove. .o

If thers are amy questions wa have dot brought up that you are
avars of, pleasa {nclude in your comments, or acy other
{aformaticn you can give us councerning the proper use of

Inarteen.
4

" EnM243
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Monsanto

jouh’4mocax

MOMiAirro inoustkain n rn QL
800 N IAIMT* lotnr>a#

St. M iteeuri 13tt§
>e»e: [314) §§4>1000

February 26, 1575

Mr. Dan A. Albert

Staff Supervisor

Personnel Relations )
Vestlzgghouge Electric Corporation
Box , nghwia}/ 53 "\t
Sc.th Boston, Virginia 292

Dear Mr. Albert:

I have received your letter dated February 3 asking us t
respond t a list of questions. Since these gquestions
relate t human health considerations, 1 have asked our
Medical Department to prepare the response.  You should be

hearing from ua shortly, erther from ry office or from
a representative of our Medical Department.
IT 1 can be of further service please let me know.

Sincerely,

V. B. Papageor
r, Produgc% Acceptability
Speciralty & Process Chemicals

VBP:pd
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Monsanto

@M 1EaBt & LOCATIGN,

}

&
W. B. ;apageorge St. louis

Save
BvaJeEY

agrgedncy

TO

- agy. VT2

B2SK
March 18, 1975 "« C. Paton

E. P. wheeler
Inerteen Q:,;.!WO
H. R, Ford - 1@:

Attached is the original of a letter addressed to Mr,

Dan A, Albert of Westinghouse, South Boston, Virginia.

The contentas of this letter have been reviewed with Dave
Wood and it was agreed that the letter be delivered by

you personally to Scuth Boston, giving you an opportunity
to discuss with the Westinghouse representatives the proper
approach that must be taken in presenting this information
to avoid undue concerns. and misunderstandings. Will you
please deliver this letter as soon as practical,

w-83. C;?avﬂ—=_7¢4v74.//lacé
W. B. Papageorge

/pd

Eomoss

GBRN QCle40
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Monsanto

PTOLIY § RROCTIY CMOMCALS 0ot $/X0u

MONSANTD TNOUSTRLAL CHMEMCALS CO.
800 N. Lindbergh Boulaverd

Bt Louis. Missoun 81188

Phone: O14) 884-1000

March 18, 1975

Mr. Dan A, Albert

Staff Supervisor

Personnel Relations
Westinghouse Electric Corporation
Highway 58 West

South Boston, Virginla 24532

Dear Mr. Albert:

Attached are responses to the questions listed in your
letter dated Pebruary 3, 1975.

In addition to the industrial hygiene practices descrided
in our responses to your questions, I cannot overemphasize
the need to properly control the use and handling of
Inerteens to prevent their escape into the environnent.
Also, in discussing this infeormation with your employees,

I strongly recormend that the perspective gained from over
40 years of experience in which no human harm has resulted,
be emphasized. In summary, the proper handling of Inerteens
should pose no environmental or human health problems,
permitting society's continued use of a very valuagble
material. e e e .- s o e e e
I hope the above information is useful te you. If I can

be of further service please let me know,

Sincerely,

. 43, i/ﬂ‘-f"‘"\"/-l—f"V/

W. B. Papageorge
Manager, Product Acceptability
Specialty & Process Chemicals

WBP:pd
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1.

Question: Does Inertsen have permanent effects on the
huzan body? If so, what type of permanent damage and
how long a period of time does it take for this to
develop? If not, explain why, 1f possible,

The polychlorinated biphenyls in Inerteen can hav '
effects on the human bedy. & perzanent

The length of time or period of exposure necessary to develop
syoptoms depends on the degree or amount of exposure, In genersl
& single exposure for a few minutes to atmospheric concentrations’
that cause irritation to the eyes and/or respiratary tract would
not be expected to cause either the skin eruptions or demoastrable
liver injury. The problem arises from repeated and prolonged
exposure to atmospheric concentrations in excess of the accepted
Threshold Linit Levels or repeated and prelonged skin contact, .

The polychlorinated biphenyls have not been recognized as skin
"irritants" in the same sensce that caustic materials or many
organic chemicals are irritants. Because of their "solvent"
action in removing the natural fats and oils from the skin,
leaching, drying and chapping, repeated and prolonged skin contact
should be avoided, !

When the polychlorinated biphenyls are mixed with other chleri-
nated hydrocarbons, the mixture may be classified as a skin
irritant.

The potential toxic effects in humans from exceesive exposure
to polychlorinated bdbiphenyls include injury to the liver and
chloraens. In animals, the liver effect is demonstrated by
increagsed liver weights and injury to cellular tissue, Althouzh
chloracne is difficult to evaluate in anizals, in humans, this
take the form of comedones (large blackheads with typical acuze
pustules) and may be an external symptom of over exposure pre-
ceding serious liver injury.

Animz]l data and human experience indicate that the toxic effectis
are similar whether exposure results froa ingestion, inhalation
of vapors, or absorption of the liquid material through the
unbroken skin, '

(See AIBA Hyglénic Guide Series - "Chlorodiphenyls" attached.)

Question: Several hourly employees have mentioned recently
that many chemicals such as Inerteen cause sterilization
after prolonged use., Is this true?

Thers 15 no evidence that polychlorinated biphenyls cause
"sterilization" in humans.

R b
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Question: Since Inerteen effects birds and other animals
Aif there 15 no real effects to human beings, how do
"you explain it to employees in such a way that they will
understand why it can kill a bdird and not a huxan?

There is & potential real effect to humans - {nclud -
as discussed in the answer to Question 1, uding death

Due to differences in metabolism of food (and food contami.
nants) in dirds and humans (and particularly the difference
in the reproduction process in birds and mammals - inclu-
ding humans), birds are particualrly sensitive to many
chlorinated hydrocarbons including polychlorinated biphenyls.

Question: If an employee spills Inerteen on his clothing
and later takes the clothing home to be wa ed with other
elothes, wWill this have any effect on he or his faaily
and should be carry his clothes home to be washed?

There should not be ‘any effect on an employee or his faazily

from home laundering of work clothing. If washed with other
¢lothing, there may be residual eodor of the chlorinated i
hydrocarbons in the clothing.

Question: Eumployees carry Inerteen home on the soles of their
shoes and complain quite a bit about the effect Inerteen
has on wearing out their shoes, Ig this a serious preoblem?
Will Inerteen in the soles and leather of shoes, over a
long period of time, have an effect on the feet and skin
since the shoe is the only protective equipzent we wear
on our feet and the Inerteen penetrates through the
leather.

There should not be polychlorinated biphenyl on the floor for
workoen to contaminate their shoes to carry home, The plas-
ticizer or solvent action will destroy or shorten the life

- of the shoes, More importantly, the wearing of contaminated

shoes could lead to absorption of the liquid through the soles
of the feet as through any other unbroken skin surface,

Question: There 1is one employee in our plant who had no pro-
blea whatsoever with Inerteen yeArs ago. After six years
of using, now when he works in Inerteen (which is a part
of his job) he develops a swelling on the inner dizep of
his left arm, only in one location. Could this be from
Inerteen or not? It goes away as soon as he gets out of
the Inerteen. It is similar to the swelling after taking
an injection.

Fna1248
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7.

We do not belleve there can be any association between

"a swelling on the inner bicep" of the arm and e '
polychlorinated biphenyls. xposure to

Question: . Are there hand cleaning solvent materials that
we should be using when working in Inerteen to coat
our skin defore working in it and to wash it of?
after we finish working in 4t? Please give your
recommendation. Our employees working in Inerteen
are not able to use gloves since it is an assemdly
area, Even if they could, the Inerteen would destroy
the pro;ective glove,

We assume the question refers to the use of "Barrier Creans"
rather than a "hand cleaning solvent',

There are a number of barrier creams available to proﬁect

Workers against water 4insocluble solvents, Probably the most

effective ineclude silictone "to provide an impenetrable shield”.
A problea with such creams 1s that they may offer a false
sense of security.

Proper use includes a discipline which requires liberal appli-
cation at the beginning of a work shift and after each washing

. of the hands during the work day.

FnN1249
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HYGIENIC GUIDE SERIES

Chlorodiphenyls

{ .'".__‘.".'!:'.‘ Gk 8.

(Containing 42% and 349% Chlorine)

CJ.x.

(x+ya3ers) -

1y

Significant Physical Preperties

The chlorodiphenyls are light straw-cnlored mobile (42% chlorinated) and viscow (34%
chiorinaied) liquids with typical chlorinated aromauc odor. These compounds are chiorinated
© specific weighus of chiorine. Chiorodipbenyl (42¢2) containg 42.0 = 0.5 chlorine. an amount

corrmponding to three chlonne atoms in unasigned

potivons. Chinrodiphenyl (515%) contains

34.J% chlonne correvponding to five chlonne atoaw in unamigned potitions. Both compounds

are insoluble in water, but wluble in bensene,
chlarol

, acutone, amyl alcohol, eiher and

Chlstediphenyl (42%) Chlorsdiphenyl (54%)
Malscular weight: 24733 926.4%
Flah ?inl {Cleveland )
C. C): 176°-180°C (349°-358°F) None
Dintillation range: 323°.386°C $65°.390°C
Speciic gravity: 1.381.1.392 1.495.1.508
ey (25%/1535°C) (85°/15.5°C)
Vapor premurs:
0‘C 0.001 mm 0.00006 tmm
25'C 0.006 mm (em) 0.000534 mm (ent)
130°C 4.3 o IR.T]
200°C 290 mm 2.0 n
At 23°C and 760 man Hy:
Saturated air contaias 0.080 g liter 0.00% mgNiter
1 mgllier = 7.8 pp= 74.9 pp
{ypm = 0.010 mg/lieer 0.013 mgAiter

1. Hygienic Standards

A RRocoMmenped MaxiMAL AT“OSHI.IIIC
uua;‘mmn (8 hou?\: One mitl:“.
gram chlorodiphenyl (42%) per cubic
meter of air a';d 0.5 milligram chloro-
diphenyl (54%) per cubic meter of
air.? This is based on the resuins of

]

of e Cuss
Hrgoa Cliswrnl Tenwehagy Comus
M. A, wod & missviodyr che 1 anassam o
Whastet sad Joxs T. Gorrest @ Um wrmay of
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- and

sr!'
(et

- i

chronic mma.l inhalation swudies?

B. Swoar mxrosvre tuLrsance: Ten mg
of a diphenyl of unipecified chlorine
content per cubic meter of air has been
reported as unbearably irnuting.*

C. ATMOSPHIRIC CONCENTRATION I843IEDI-
ATELY JTAZARDOUS TO LIFE: Naot hnown
for man. Isritation of the eves, now
and (hroat st levels which have not
caused acute illnens preclude the likeli-
hood of voluntary exposurc to immcdi-
ately hazardous concentrations

Fom 230
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I, Tesic Properties
A, Innatamon: Experiments with chloros

diphenyl (42% chlorine) were run at
conesnerations of 8.6 ug/liter and at
683 ug/liter of air. Cau, mice, rabbits
and rats were unaffected by the higher
level while guinea pigs showed poor
growth alter seventeen 7-hour/day ex.

rez over 24 days. Eighiy-four 7.

¢/day _exposures at the lower con.
centration had ementiaily no effect on
similar species of animals.’

In the case of chlorodiphenyl (54%
chlorine) eighty-three 7-hour/day ex.
posurss over 121 days to a concentra.
tion of 5.4 ug/liter resulted in injury to
Liver rells and increased liver weighns in
rats At a concentration of 1.3 ag/liter
for one hundred and fifty 7-hour/day
exposures over 213 davs, the nu
showed distinct microscopic changes in
the liver.}

The literature contains many refer-

~ £
o

Jeniary-February, 1965 -

Human cases of chloracne have not
been reported from the use of these two
specific chlerediphenyls. The potential

undoubtedly exiuts because of cases -

which were reported {rom the use of
chloradiphenyls with a higher chlorine
«content and from mixtures with other
chlorinated aromatic compounds.’ ¢4

. Evz contact: The liquid produces and

their vapers arc moderately irritating to
eye timues.

. IncesTion: The acute oral toxicities of

the undiluted compounds are not great
as evidenced by oral LD,'s in rats of
spproximately 8.65 gm (7.61 w 9.78
gm) per kilogram lor the 42% chlori-
rated and (1.9 gm (10.43 to 13.45 gm)
gkﬂognm for the 54% chlorinated.’

tral atrophy of the liver appeans to
be the chief toxic effect.

lit. Industrial Hygisne Practice

ences to the potential toxic eflects of

chlorinated diphenyls in man and ani.
mals The early work included invest-
ptons of chlorinated naphthalenes,
chlatinated diphenvis. chlorinated
dipleny! oxide and various mixtures of
these. An early report indicated serious
taxic effects {rown chlerodiphenyl chlori-
aated 10 the extent of §3% . A later
report by the principal auther properly
mentified the earlier ample as 3 mix.

- ture of chlorinated diphenyi and chiori-
“pated diphenyl benzene.* However, only

a few authon of subsequent papers, bul-

* Jetins or textbooks have soted this cor.

rection snd the original data are cited

repeatedly as relaung to chlorinawed

-diphenyl-alone. g
B Suox comracr: Bous compounds are

readily absorbed through the clipped,
ntact skin of rabbitsa The minimum
Icthal dose when the undiluted matc.
rias were appiied 10 the covered
chpped, mtact skin of rabbits for 24
honars waa approximatety 1.0 em/kg for

% chlorinated and 1.9 gm/kg lor
54% chlorinated.’

Local action on the din i similar v
that of common organic wivents where
castact leads 1o removal of nawiral faus
and oib with subsequent drying and

A IspusTaias vses: The chloradiphenyls

are used a3 dielectries for condensers,
capacitars and transfonners, plasticizers
in synthetic resing, in emuyision adhes-
ives, a3 ponflammable hydraulic fluids
‘and a3 transfer media

B. Evarvation or mxrosunts:

1. Air sampling and enalysis:
8. Direct field methods: None
b. Laboratory methods:

(1) Colleet in secondary buryl
aleohol in fritted bubbler or
two luge impingen in
series; concentrate sample
and complete analysis by one
of various methods far chlo-
rinated bydrocacbons !

(2) Saimple sir through com-

bustion furnace, ecollect
chloride jon {rom decom.

chlorodiphenyl in
sitable alkafine solution and
determine chloride won con-
centration.!

C. HazARDS AND THIIA RICOMMENDRD

COKTROL:
1. InhAalstion: Absorption is chiefly by
inhalation. Concentrations in the
workroom atmesphere should be
maintained below the recoinmended
levels, Where the chlorinated
diphenyls are used at room tempera-

1251
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tuna, the hazard of inhalation is
considered slight or absent. When
iheae materials are subjected to
devated temperatures, the process
either should be completely enclosed
or other adequate mechanical ex-
haust venuLanon must be provided
to reduce concentrations to afe
levels. In heat transfer media appli-
cations, the system must be designed
and constructed so that it is leak-
proof. Special gasket materials and
pump seai< are available to prevent
leakage. The reservoir tank should
be airtight except for a vent to the
outdoors. In the event of spills or
leaks of Sot fluids, use chemical
cartridge respirators or gas masks
approved by the U. S. Bureau of
M m« for protection againjt organic
vapors. These will provide good
protection up to the concentrations
shown on the approval labels and
the odor will give ample warning if
it coma through the device.

2. Skin contoct: Operations and handl-
ing procedum should be such as to
avoid the possibility of prolenerd or
repeated skin contact. Contaminated
clothing must be laundered before
reuse.

3. Eyt contact: Ere protection should
be used where there u a potsfoiliry
of liquid splashes.

4. Ingertian: Ingrincm of these mate-
rials a not a problem in industry.

5. Fire and explosion: The chlorodi-
phenyls are fire-resistant or essenti-
ally nonflammable liquids. When
capxmd to flame or hot airfaces
they mav decompose to form CO,
CO*, HC1, phenoiics and aldehydes
depending an the temperature, avail-
ability of oxygen, area of the heated
«irface, rate of application of the
liquid to the surface and other
wiabks.

IV. Medical U/armetien
A. Emuccmcy TntATutwT: Skin surfaces

g posed to chlorodipiienyls should be
thoroughly washed with soap and water
at osce. If clothing has been coo Lami-
nated'it should be removed promptly
If exposure to a high vapor concen-
tration occurs, as in the case of spills at

B.

elevated temperatures, the patient
should be moved from exoosure and
kept at rest unol ieen bv t phvsician.
Oxygen should be administered if
breathing ts difficult.

Eyes contaminated with chlorodi-
phenyl should be irrigated with water
for at least 15 minutes and the patient
should be « n by a physician. Depend-
ing on the amount of inflammation and
pain present, drugs like Commom>*
ointment and topical Pontocaine* may
be indicated.

Sncui. raocmuRis: Persons who are
regularly or repeatedly rrposed to chlo-
nodiphenyls should be examined periodi-
cally to detect early evidence of skin
imiioon and/or liver damage. Persons
with known liver disease should not be
exposed to repeated contact with the
chlorodiphenyls.
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