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L In troduction

At the r e q u e s t  of Monsanto Company, a tw o -y ea r  chronic o ra l  

toxic ity  study was conducted using albino r a t s  to de te rmine  the po ten t ia l  

toxicity  of A r o c lo r  1260, Lot No. AK-3. The following repor t  p r e s e n t s  

the r e s u l t s  of this invest igat ion.
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Food consum pt ion  and body weight gains w e re  not a l tered  at  ar.y 

lev e l  of A r o c lo r  1260 fed. The num ber  of a n im a l s  dying and the t ime » 

which the dea th s  o c cu r r e d  did not vary  among the tes t  and control  grou

H e m a to lo g ica l  and c lin ical  blood c h e m i s t r y  studies  conducted a f te r  

3, 6, 9, 12, 13, or 24 months  did not r ev ea l  any affects  re la ted  to Aro« 

1260. Urine a n a ly se s  failed to r e v e a l  any d i f f e r en ces  between tes t  and 

co n t ro l  a n im a l s .

At s a c r i f i c e  a f te r  3, 6, or 12 months on t e s t  organ  weights,  o rgan 

body weight and organ to b ra in  weight ra t ios  d i s c lo se d  seve ra l  randoml] 

o c cu r r in g  in te rg ro u p  d i f f e r en ces .  The lack of any consis tent dose re la t  

r e s p o n s e  and the absence  of any de le te r ious  h is topathologic  change conf: 

tha t  these d i f f e r en ces  w e re  not re la ted  to the inges t ion  of Aroc lor  1260.

At the fina l  s ac r i f i ce  a f te r  24 months on tes t ,  the l iver  weights and 

l i v e r  to body weight  or b ra in  weight ra tios  w e re  significantly e levated  in 

the r a f t  f r o m  the T-UI group. Histologic ex am ina t ion  of the l ive rs  

f r o m  the T-UI group revea led  s e v e ra l  a n i m a l j  with vacuola r change. T! 

l e s io n  is m orp h o lo g ica l ly  indicative  of fatty degene ra t ion .  Specific fat 

• ta ins  c o n f i n e d  the p r e s e n c e  of fat in these  vacuo les .  Focal hyper t roph  

and focal h y p e rp la s i a  were  a lso  found in the l i v e r s  from animals  fed Aro

1260.
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H y p e r p l a s i a  of ¡he u r in a r y  b ladder  was found in i n  animal  from : h ^

*
co n t ro l  g roup  bu t  not in any of the t e s t  an im a ls .

The inc id en ces  and  types of all t um ors  w e re  about the sam e  in a ll r

g r o u p s ,  inc luding the control  group,  and a r e  c o n s id e re d  norm al  for r a t s  

of  th is  age .

R e p o r t  p r e p a r e d  by:

R ep o r t  a p p ro v ed

R espectfu lly  subm itted ,

INDUSTRIAL BIO-TEST LABORATORIES, INC.

P h il ip  Sm ith , B. S. 
A ss i  s tan t  T ox ico log is t 
R a t  T oxicity

P a u l  L. W right, Ph. D, 
Section  Head, Toxicology

L . Kepli^gprf, ? h .  £ 
M an ag er ,  Toxicology

N o v em b er 12, 1971 
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A. E x p e r im e n ta l  A nim als
\

The Anim als em ployed in the te s t  w ere  C h ar les  River s t r a i n ’ 

a lb ino  r a t s .  F o u r  hundred  ra ts  (200 m ales  and 200 fem ales) 

w e re  se le c te d  fo r  the ex p e r im en t ,  e a r -p u n ch ed  with the anim al n u m b er 

a ss ig n e d  and h oused  individually  in s tan da rd ,w ire -bo ttom ed , s tee l  r a t  

c ag e s .  E a c h  cage b o re  a co lo r-coded  card  identifying the ra t  with r e ­

sp e c t  to p r o je c t  n u m b e r ,  dose level a ss ig n m en t,  individual an im a l 

n u m b e r  and sex .

B. O rgan iza tion  of Groups

A s t r u c tu r a l  outline of the ex p e r im en t is  g iven in Table L

TABLE I

TE ST MATERIAL: A rc e lo r  1260 

T w o -Y e a r  C hron ic  O ra l Toxicity  Study - Albino Rats 

Outline of E x p e r im en t

Grouo
N um ber
Male

of Animals 
Fem ale

D ietary  Level 
(oom)

C on tro l 50 50 None A dm in is te red

T r : 50 50 1

T - I I 50 50 10

T -  III 50 50 100

•  C h a r le s  R iv e r  B reed ing  L a b o ra to r ie s ,  North W ilm ington, M ass .

(
ACH OC3722
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C. D icta, Feeding  and Toad Consumption ' ’s
t* r

A ll d i e t j  w ere  p re p a re d  in the c en tra l  d ie t  room  of this 

l a b o r a to r y .  The b a s ic  ra t io n  f rom  which a ll  d ie t j  w ere  constructed ' 

wa« a s ta n d a rd ,  p u lv e r ized  s tock  r a t  ra t io n * . The d ie t  for any given 

t e s t  g roup  wa* p re p a re d  by blending the ca lcu la ted  am ount of A ro c io r  

1260 with a p re -w e ig h ed  po rtio n  of the stock ra t io n  in a H obart m ix e r .

. F r e s h  d ie ts  w e re  p re p a re d  each week and every  r a t  was offered  

a n  am o u n t of food suffic ien t for ad lib itum  feeding.

Food consum ption was reco rd ed  for five r a t s  of each sex  in ev er  

g roup  w eekly  fo r the fir s t  th re e  m onths.and m onth ly  for the nex t nine 

m o n th s .  T h e re a f te r ,  p e r io d ic  spot cheeks w e re  m ad e .
i

D. Bodv W eights and Weight Cains

In it ia l ly ,  the, body w eight of each  ra t  in e v e ry  group was d e t e r ­

m in e d  and re c o rd e d .  T h e re a f te r ,  individual w eighings w ere  m ade weekly 

fo r  the f i r s t  13 weeks and m o n thly th e re a f te r  un ti l  the con c lu s ion of the

in v e s t iga tion .___________________ __________________________• - ________

; E . M o rta l i ty  and R eactions *

“ - C hecks fo r  m o r ta l i ty  and abnorm al b e h a v io ra l  re ac t io n s  w ere

.m ade  da ily  th roughout the investigation .

7 - 7 '  F .  H em ato log ic  Studies and Urine A nalyses

Blood s tud ie s ,  including de te rm ina tions  of hemoglobin c o n c e n t ra ­

t io n s ,  h e m o to c r i t  value, e ry th ro cy te  count and both to ta l and d if fe ren t ia l

•  P u r in a  Rat Chow, R alston  P u r in a  C o . , St. L ou is ,  Mo.
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Cl

leu k o cy te  co u n ts .  w a re  conducted upon five m ale* and five females f -o m  '•
I *

b o th  the  c o n tro l  and 100 ppm  groups.

U rin e  a n a ly se s  for the p re se n c e  of g lucose , albumin, m i c r o - ■ 

aco p ic  e le m e n ts ,  and d e te rm in a tio n s  of pH and spec if ic  gravity w ere  c o n ­

du c ted  upon u r in e  s am p le s  a t  the sam e tim e in te rv a ls  and from the sam e
' 'i

a n im a ls  a s  those  em ployed for the blood s tu d ie s .

\  T hese  s tud ies  w e re  conducted a f te r  3, 6, 9. 12. 18, and 24 month;

o f feeding*

G. C lin ica l  Blood C h em is try  Studies

D e te rm in a t io n s  of blood u re a  n itrogen  Concentration (BUN)* 

s e r u m  a lkaline  phosphatase  ac tiv ity  (SAP], fa s ted  blood glucose .concen­

t r a t io n  and s e ru m  g lu tam ic -p y ru v ic  t ra n sa m in a se  ac t iv i ty  (SGPT) w ere  

conducted  a f te r  3, 6, 9, 12, 28, and 24 m onths of feeding upon the sam e  

r a t s  as  w e re  the rou tine  blood s tud ies .

H . P a tho log ic  Studies

When an an im a l  succum bed during the te s t  pe r io d , a g ross  autopsy  

w as  p e r fo rm e d .  In those c a s e s  when p o s tm o r te m  au to ly s is  was not a d ­

v an ced , r e p r e s e n ta t iv e  t i s su e s  w ere  taken and p r e s e r v e d  in ten p e rc e n t  

f o r m a l in  so lu tion  fo r  p o ss ib le  future h is topa tho log ic  study.

A f te r  3, 6, and 12 m onths of te s t ing , five a n im a ls  of each sex  

f r o m  each  group w e re  s a c r i f ic e d  and sub jec ted  to com ple te  g ross  p a th o lo j 'c  

e x am in a t io n s .

AOH 0C37Z
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I
A bso lu te  o rgan  w eigh ts  w ere  re c o rd e d  and organ  to body weight, 

an d  o rg an  to b ra in  weight ra t io *  computed. The following organ* w ere  

inc luded ; l iv e r ,  kidney*, .sp leen , gonads, h e a r t  and b ra in . These da ta  

w,ere then  lu b je c te d  to s ta t i s t i c a l  .analysis . An A nalysis  of V ariance  was 

conducted  f i r s t  and s ig n if ican t e ffects  d isc lo sed  by that t re a tm en t w ere  

f u r th e r  s tud ied  by " f ' - t e s t s .

C om ple te  m ic ro s c o p ic  exam ination* w e re  conducted upon the 

t is su e *  and o rg an s  f ro m  a l l  co n tro l  and 100 ppm  group rat*  sa c r i f ic e d  . 

a f t e r  3, 6, o r  12 month* of te s t in g .  The following tissue*  and o rgans  we; 

inc luded  in the exam in a tio n s :  h e a r t ,  t ra c h ea ,  lungs , l iv e r ,  p a n c r e a s ,  

e so p h a g u s ,  s to m ach , s m a l l  in te s t in e  (duodenum, je junum  and ileum ), 

c a e c u m , co lon , sp leen , lym ph nodes, kidneys, u r in a r y  b lad d er ,  gonads, 

p r o s ta t e  g land , sem in a l  v e s ie le s ,  u te ru s ,  p i tu i ta ry  gland, a d re n a l  g lands, 

s a l i v a r y  g lan d s ,  thyroid gland, p a ra th y ro id  g lan d s ,  sk e le ta l  m u sc le ,  ‘ 

s te r n u m ,  bone , p e r ip h e ra l  n e rv e , ,  spinal cord  and b ra in  (ce reb rum , 

c e r e b e l lu m  and pons).

The a fo rem en tio n ed  t i s su e s  w ere p re p a re d  and stained with 

H e m a to x y l in - io s in  s ta in , * "

A f te r  two y e a r s  of feeding, a l l  su rv iv ing  a n im a ls  were  s a c r i f ic e d  

a a d  su b jec te d  to com ple te  g ro s s  pathologic exam ina tion .

The abso lu te  w eigh ts  of the l iv e r ,  k idneys , sp leen , gonads, 

h e a r t  and b r a in  w ere  r e c o rd e d  im m ed ia te ly  a f te r  s a c r i f ic e .

ADM 0 0 3  7.
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M ic ro sc o p ic  e x a m in a t io n s  w e re  conducted  upon t is su e s  and 

o r g a n s  f r o m  s e le c te d  a n im a ls  dying during  the ex p e r im en t  and upon a l l  

a n im a l s  f ro m  the  f ina l s a c r i f i c e .

T i s s u e s  and o rg a n s  ex am in ed  w e re  the sam e as those p rev io u s  

m e n t io n e d .

J. T u m o r  Incidence  ar.d C la ss if ic a t io n

A tab u la t io n  of the in c idence  of tu m o r  fo rm ation  in each  g roup  

w a s  m a d e  a t  the  con c lu s io n  of the in v es t ig a t io n .  In addition, tu m o r  datj 

f o r  in d iv idua l a n im a ls  inc lud ing  loca t io n ,  w e igh t,  s i 2 e and p a tho log ic  

c la s s i f i c a t io n  w e r e  r e c o r d e d .
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rV. R e s u l t a  1

i
A- B odv W eights and W eight C ains

\

T h a  m a la  and fem a le  body w eight da ta  a r e  a ssem b led  in T ab le  I I ; / '  

The d a ta  in th is  tab le  a lso  inc lude  the 3, 12 and 24 m onth to ta l  weight
« as

g a ins .

T h e r e  w e re  no s ig n if ican t  e ffec ts  due to ingestion  of the com pound

ACP COI 
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TA BLE II

T E S T  M A TERIA L; A ro c lo r  1260 

T w o -Y e a r  C h ro n ic  O ra l  T o x ic ity  Study -  A lb ino  R ata  

Body W eight and T o ta l  W eight G ain  Data 

S u m m a ry  of M ean V aluea

dietary  L evel of 
A ro c lo r  1260

(ppna) Sex 0 1

Control M 133 203
• F 136 178

to 1 M 133 192
i-* F 136 167

10 M 133 204

~’A~ 4
F 136 174

2  100 M 133 208
s F 136 173

Body Weight 
(g ram a) 
W eek:

2 3 4 5 6 7 8

245 313 362 373 391 409 424
190 219 244 254 259 265 270

250 322 361 374 394 416 428
IU9 218 241 252 256 2 6 | 268

245 317 368 382 400 417 436
190 217 242 254 260 263 268

247 319 363 375 394 425 437
IU8 222 240 253 258 262 265

90-Day 
T o ta l  W eight 

Ga in
9 10 11 12 13 ( R r a m a / r a l l

440 440 449 467 474 341
276 281 278 290 288 152

448 450 474 479 490 357
273 277 281 290 288 152

448 461 467 475 481 348
274 281 279 285 288 152

451 460 479 486 500 367
267 270 275 275 280 144

O
o
o
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TABLE II continued 

T E S T  MATERIAL: A ro c lo r  1260 

T w o - Y e a r  C hron ic  O ra l  Toxicity  Study - Albino Rale  

Body Weight and Total  Weight Gain  Data 

S u m m a r y  of Mean Values

Body Weight 12-Month
Dietary Level of (g ram s)  Total  Weight

A ro c lo r  1260 
(ppm) Sex 4 5 6 7

Month;
8 9 10 1 1 12

Gal
(g r a m s

Zontrol M 498 513 565 593 622 642 667 688 70 1 568
F 297 • 310 322 333 345 359 374 383 390 254

1 M 516 547 578 600 628 643 66 8 688 699 566
F 298 307 314 321 333 340 353 367 * 379 24 3

10 M 496 526 551 581 60 6 633 660 685 709 576
F 291 306 314 311 340 358 370 381 388 252

100 M 522 555 5 80 607 611 650 681 • 707 717 584
F 289 302 307 314 326 333 342 347 361 227

*»o•*
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TACKLE II continued

0
T E S T  M A TERIA L: A ro c lo r  1260 

T w o -Y e a r  C h ro n ic  O ra l  T o x ic ity  Study -  A lb ino  R a ts  

Body W eight and T o ta l  W eight G ain  D ata 

S u m m a ry  of M ean V aluea

Body Weight 24-Month
Dietary Level of (g ram a) T o ta l  Wcigl

A ro c lo r  1260 
(ppm) Sex IS 14 IS 16 17

Month: 
18 19 20 21 22 23 24

Gain
fg ra m  a /  ra i

Control M 728 746 759 768 769 767 760 758 739 • 726 687 642 509
F 426 444 466 481 500 515 533 547 ' 551 550 564 551 415

1 M 721 740 760 768 776 774 762 753 733 718 715 654 521
F 390 427 466 433 445 476 * 481 493 514 5 30 484 525 385

10 M 728 745 776 761 76 B 780 774 761 735 715 683 645 512
F 416 434 482 449 473 508 519 530 536 542 536 584 448

100 M 746 760 772 775 774 769 760 750 733 714 711 64 1 508
F 380 386 417 414 435 453 471 481 500 507 485 537 401

O
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B. Food Consumption

T he  d a ta  obtained f ro m  the food consum ption  m e asu rem en ts  

conducted  d u r in g  the  f i r s t  12 m onths  of feeding a r e  su m m arized  in T ab le  II

T h e s e  da ta  r e v e a le d  no s ign if ican t d if fe ren c e  between te s t
«

and c o n tro l  r a t s .  The  p e r io d ic  checks conducted du ring  the r e m a in d e r  

of the  in v e s t ig a t io n  a lso  re v e a le d  no outstanding d if fe ren c es  between te s t  

and  c o n tro l  a n im a ls .

O
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T A B L E  III i
a

T E ST  MATERIAL,: A ro c lo r  1260 l.
(

T w o -Y e a r  C hronic  O ra l  T o x ic i ty  Study -  Albino R ate
t

Food C onsum ption  Data

S u m m ary  of M ean Valueii t
\• 1

ie ta ry  Level of 
A ro c lo r  1260

(ppm) . Sex 1 2 3 4

Food Consum ption  
( g r a m a / r a t / s e v c n  days)

Week:
5 6 7 8 9 10 II 12

A v e rag e  Food j 
C onsum ption  ' 

13 ( ( f r a m e / r a t/seven dava r
C ontrol M 94 160 175 163 137 137 225 197 204 IBB 191 194 196

......  :---a. '
174

F 71 140 144 107 104 133 208 154 165 151 146 150 151 140

1 M i i a 154 151 169 201 116 200 198 201 193 169 187 194 175
0 $

F 95 u a 97 139 160 107 162 139 165 149 150 143 147 136

10 M 106 146 144 142 190 136 196 214 214 192 191 199 200 175
¡53 F 94 124 128 124 179 90 190 167 155 151 150 149 152 143

1 100 M 121 150 156 117 187 124 121 190 196 186 184 199 189 163F 89 93 123 151 151 101 193 136 140 144 144 147 146 135
O
O

KJ >
-j otn ’x

o
ou>



F
nooW

 
00 

276

r -

T A B L E  HI continued 

T E S T  MATERIAL: A ro c lo r  1260 

T w o -Y e a r  C hronic  O ra l  T o x ic ity  Study -  A lbino R ata  

Food C onsum ption  D ata

S u m m ary  of M ean Valuoe

Food C onsum ption
le ta ry  Level of ( g r a m s / r a t / s e v e n  days) A v e ra g e  Food
A ro c lo r  1260 

(ppm) Sex 4 5 6 7
Month;

8 9 10 11 12
C o n su m p tio n  

( g r a m a / r a t / s e v e n  d ay s)

C ontro l M 196 IB9 168 147 163 184 179 170 187 176
F Hfl 154 136 121 138 152 160 141 127 142

1 M * 196 200 189 192 179 181 182 172 164 186
F I4B 163 141 163 160 153 157 143 ' 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

vo
■%

oo
v V. u»

■ ..I



1

C. M o r ta l i ty  and R eactions

A fre q u e n c y  d is t r ib u t io n  of n a tu ra l  d ea th s  o c cu r r in g  during  the 

in v e s t ig a t io n  a p p e a rs  in T ab le  IV.

No un tow ard  b e h av io ra l  r e a c t io n s  w e re  noted among any of the 

a n im a ls  em ployed  in the inves t ig a t io n .

y n n w * 3  A0* GC37
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T A B LE IV

T E S T  M A T ER IA L : A ro c lo r  1260 

T w o -Y e a r  C h ro n ic  O ra l  T ox ic ity  Study -  A lb ino  R a ta

M o r ta l i ty  Data

F re q u e n c y  D is tr ib u t io n  of Doathe

F re q u e n c y  D is tr ib u t io n  of D eaths
D ie ta ry  L ev e l  M onths; T o ta l  Dead

(ppm) Sex 1-3 4 -6 7 -9 10-12 13-15 16-18 19-21 22-24 N u m b er  T e s ted

C ontrol M 0 0 0 2 1 7 6 9 25/35
F 0 0 0 1 3 5 7 3 19/35

1 M 0 0 1 1 4 7 5 8 26 /35
F. 0 0 0 2 3 3 6 5 . 19/35

10 M 1 1 0 2 4 7 8 6 2 9 /35  '
F 0 0 0 3 2 4 5 3 17/35

100 M 1 0 0 2 2 8 6 9 29/35
F 0 2 2 0 3 5 7 4 23/35

O
Ö

• Does not include the five a n im a ls  of each  sex  f rom  e v ery  group s a c r i f ic e d  for in te r im  pathologic s tu d ie s .
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D. H em ato log ic  and Clin ical  Blood C h e m is t r y  Studies^

M ean  m a le  and fem a le  h em ato log ic  and c l in ic a l  blood c h e m is t ry  

d a ta  a r e  s u m m a r is e d  la  T ab les  V through  DC.

V alues  fo r  a l l  p a r a m e te r s  Inves tiga ted  w e re  within the n o rm a l 

r a n g e  fo r  the  a lb ino  r a t .  No s ign if ican t d if fe ren c es  betw een te s t  and contrc 

T a lues  w e re  o b se rv ed .

FoniW l ACM CC3T3

0 0
I

279



OC 
280

J
J

TA BLE V

T E ST  M ATERIAL: A ro c io r  1260 

T w o -Y e a r  C h ro n ic  O ra l  Toxicity  Study - A lbino R ata  

H em ato log ic  Data

S u m m ary  of M ean Value*

D ietary
Level
(ppm) Sex 3

T ota l  L eukocyte  Count 
( th o u san d * /m m ^) 

Month:
6 9 12 18 24 3

E r y th r o c y te  Count 
(m ill  ion a/min'*) 

Month:
6 9 12 18 24

M 14.0 15 .4  10. 1 11. 1 9 .9 11.2 8. 1 8 .2  8 .7  8 .8 7 .6 6 .5
C ontro l

F 9. 1 9 .4  4 .7 7 .6 8 .8 7 .6 7 .5 7 .7  7. 3 7 .8 7 .7 6 .8

M 10 .8 11.1  7 .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  7 .5 7 .4 6 .4
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T E ST  M ATERIAL: A ro c lo r  1260 

T w o -Y ea r  C h ro n ic  O ra l  T oxicity  Study - Albino R ata  

H ém ato log ie  Data

TA BLE VI

S u m m ary  of M ean V alues

D ie ta ry
Level

(ppm) Sex 1

H em oglobin  C o n cen tra tion  
(g /100  m l)

Month:
6 9 12 18 24 3

H e m a to c r i t  Valuo 
<%>

Month:
6 9 12 18 24

M 17* 1 17.7 15.7 17.6 16. 1 13.6 51 49 48 50 41 35
C ontro l

F 16.9 17.4 14. 1 16.7 16.4 14.6 50 47 43 46 42 38

M I6l 1 17.2' 14.0 15.3 15.9 14.5 49 47 43 43 41 38
100 •

F 1 6 . 1 17.0 13.7 15.6 15.3 12.9 48 47 41 44 39 32

O  **
<=> 5

nou
Uiyfi
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TA B LE VII

T E S T  M ATERIAL: A ro c lo r  1260 

T w o -Y e a r  C hron ic  O ra l  T oxicity  Study - Albino R ate  

H em ato log ic  Data 

S u m m ary  of M ean V aluee

D iffe ren tia l  Leukocyte Count (N um ber of C e l le  p e r  H undred)
D ie ta ry
Level
(ppm) Sex 3 6

Lym phocyte  a 
Month:
9 12 18 24 3 6

N eu troph ile
Month;

9 12 18 24

M 8 2 .0 8 6 .6 8 0 .4 7 8 .8 7 9 .0 6 5 .4 16.0 11.4 18.6 2 0 .6 2 0 .0 3 2 .2
C ontro l

r 8 3 .0 B6.6 8 6 .8 8 9 .0 7 0 .2 6 1 .4 15.4 11 .6 1 1 .8 10.0 2 9 .2 3 6 .0

M 8 5 .8 8 5 .4 8 3 .4 7 2 .4 7 3 .8 6 6 .6 12.6 13.8 15 .8 2 2 .6 2 4 .6 3 1 .6
100

F 9 2 .0 8 9 .6 7 8 .8 8 2 .2 80 .6 6 5 .6 7 .6 10.0 19.4 17.0 17.4 3 4 .2

C5

o
o
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G O O
TA BLE VII continued 

TE ST M ATERIAL; A ro c lo r  I ¿60 

T w o -Y ea r  C hronic  O ra l  Toxicity  Study - A lbino R ata  

H em ato log ic  Data 

S u m m ary  of Mean Valuea

D iffe ren tia l  Leukocyte  Count (N um ber of C elia  p e r  H undred)
D ie ta ry
Level
(ppm) Sex 3 6

Monocyte a 
Monili;
9 12 ia 24 3 6

Eosinopliila
Month;
9 12 18 24

M 0 .6 0 .0 0 .0  0 .4 0. 2 1.2 1 .4 2 .0 INOoa 0 . 8 1.6
C ontro l

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 .4 0 .8 1 .4 0 .8 0 .8  1.0 1 .2 1.0
100

F 0 .0 0 .0 0 .0  0 .0 0 .4 0 .2 0 .4 0 .4 0 .8  0 .8 1.6 0 .0

a
CD

*>
oX

ootil

N
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t a b l e ! VII continued 

TE ST M ATERIAL; A ro c lo r  1260 

T w o -Y e a r  C hron ic  O ra l  T oxicity  Study - Albino R ata  

H em ato log ic  Data 

S u m m ary  of M ean V alues

D ie tary
Level
(ppm) Sex 3

D iffe ren tia l  Leukocyte  Count (N um ber
B aaophila

Month:
6 9

of C elia  

12

p e r  H undred) 

18 24

M 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0
C ontro l

F 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0

M 0 .2 0 .0 0 .0 0 .0 0 .0 0 .0
100

F 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0

O

t»o
X t1
ooUi
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TA BLE VIII

TE ST  M ATERIAL; A ro c lo r  1260 

T w o -Y e a r  C hron ic  O ra l  T oxicity  Study - A lbino R ata  

C lin ica l  Blood C h e m is t ry  Data

S u m m ary  of Mean Value«

D ie tary
Level
(ppm) Sex 3

S é ru m  G lu ta m ic -P y ru v ic

(Dade Units)
Month;

6 9 12 18 24 3 6

Blood U rea  N itrogen  
C o n cen tra t io n  

(mgs %|
Mouth;

9 12 18 24

M 38 48 45 45 42 36 17 IS 12 10 14 15
C ontro l

F 33 39 38 42 32 30 14 16 15 9 13 II

M 33 39 42 43 31 36 14 15 17 16 16 15
100 *

F 29 37 50 40 32 33 15 15 14 13 12 14
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TA BLE IX

T E ST  MATERIAL) A ro c lo r  1260 

T w o -Y e a r  C h ro n ic  O ra l  Toxicity  Study -  Albino R ate  

C lin ica l  Blood C liem ie lry  Data 

S u m m ary  of M ean V aluee

F a s te d  Blood G lucose  S e ru m  A lka line  P h o s p h a ta s e
C o n cen tra t io n  A ctiv ity

D ie ta ry
Level
(ppm) Sex 3 6

(mg s%) 
Month: 
0 12 18 24 3

(K in g -A rm slro n g  U nits)
Month:

6 9 12 18 24

• M 128 123 89 88 138 99 2 8 .6 2 4 .7 2 1 .5 20. 3 16 .2 22. 3
C on tro l

F 130 118 115 92 134 109 18.9 17 .8 10.6 11 .9 16 .8 20. 2

f • M 118 118 116 135 146 98 3 7 .8 2 1 .8 2 1 .9 2 3 .9 1 1 .9 16. 1
100

F 117 116 115 138 146 94 12.0 12. 1 7 .6 11.7 7 .8 12.4

NUi



S« U rine  A na lyses

M a u i  m a la  and fem ale  u r in e  a n a ly se s  data a r e  sum m arised in 

T a b le s  X  th rough  XXI.

Da te rm in a t io n s  fo r  g lucose  c o n cen tra t io n  w ere  negative for a l l*
r a t s  a t  e v e ry  in te rv a l  of exam in a tio n . -v

No d if fe re n c e s  w e re  noted betw een the u r in e  from  contro l and 

t e s t  a n im a ls  a t  the in te rv a ls  of ex am ina tion .

j n o o s f l S

ACM

!
00 287
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TA BLE X

T E S T  M ATERIAL: A ro c lo r  1260 

T w o -Y e a r  C hron ic  O ra l  Toxicity  Study -  A lbino R ata  

U rine  A n a ly ses  Data 

S u m m ary  of M ean V alues

D ie tary
Level

G lucose
Month:

A lbum in
Month:

(ppm) Sex 3 6 9 12 18 24 3 6 9 12 18 24
-

M n n n n n n n n ft ft 42 43

S i *

C ontro l
F n n n n n n n n n n ft 42

100
M n it n n n n n l ft ft 4 1 43

IO
CD
0 0

F n n n n n n n n n n 4 1 44

Key:
n - negative

O  t  = t r a c e ;  l e s s  than 30 m g /  100 m l  u r in e
O  o  i  I s 30 lo 100 m g / 100 m l u r in e
O  1 -t 2 s 100 to 300 m g / 100 m l urine
^  0  *3 s 300 to 500 m g /  100 m l urine
- 2  «4 = m o re  than 500 mg / 1 00 m l u r in e
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T A B LE XI

TE ST M ATERIAL: A ro c lo r  1260 

T w o -Y e a r  C hron ic  O ra l  Toxicity  Study - Albino R ata
0

C

*3*

U rin e  A nalyses  Data 

S u m m ary  of M ean V alues

D ie ta ry
Level

fppm ) Sex a

M ic ro sc o p ic  E le m e n ts  
Month:

6 9 12 18 24 3 6

pH
Month:

9 12 18 24

M N N N N N 4 1 7 7 6 7 7 6
C ontro l

F N N N N t t 8 a 7 8 6 6

M N N N N N 1 7 7 6 7 6 6
100

F N N N N t t 7 • 8 6 7 6 6

m
i/i

Key:
N o rm al

1 s t r a c e ;  le s s  than 5 p e r  low p o w er  f ie ld  
r~> 4 1 = 5 to  10 p e r  low pow er field
O  4 2 s  10 to IS p e r  low pow er fie ld
' ' 43 s m o re  than IS p e r  low pow er field

roCO
io

NÙ0
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T  Afa LE XII

T E S T  M A T E R U L : A ro c lo r  1260 

T w o -Y e a r  C hron ic  O ra l  Toxicity  Study -  A lbino Ra ta  

U rin e  A nalyaca  Data

S u m m ary  of M ean VaKuee

D ie tary Specific  G ra v i ty
L evel Month:
(ppm) Sex 1 6 9 12 18 24

M 1.029 1.022 1.033 1.027 1.042 I .0 S I
C ontro l

F 1.020 1 .019 1.025 1.024 1.032 1 .039

100
M 1.021 1.025 1.031 1.030 1.043 . 1 .039

F . 1 .016 1.023 1.035 * 1 .029 1.028 1.045

vO
T

O
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T • P a th o lo g ic  Studies

1« Three-M onth  S acrif ice

a* C ro s s  Pathologic  F ind ings

No outstanding d if fe ren ces  w e re  noted between te s t  

and  c o n tro l  r a t s  upon g ro ss  pa tho log ica l ex am ina tion .

a b so lu te  o rg an  w eigh ts, o rgan  to body1 weight and organ  to b ra in  w eight 

r a t io s  a r e  s u m m a r iz e d  in T ables  XIII th rough XVIII.

w e ig h t r a t io s  d isc lo se d  s e v e ra l  random ly  o c c u r r in g  in te rg roup  d ifference  

The la c k  of any co n sis ten t  dose re la ted  re s p o n se  and the absence  of any 

d e le te r io u s ,  h is topa tho log ic  change co n firm  th a t  these  d ifferences  w e re  

no t r e l a t e d  to the ingestion  of A ro e lo r  1260.

b . Organ Weight and Organ to 3 o d v  and 
Organ to B ra in  Weignt Ratio Data

The r e s u l t s  of the s ta t i s t i c a l  an a ly se s  conducted on

Significant d if fe ren ces  be tw een a  te s t  group and the

c o n t ro l  g roup a r e  designated  by a s t e r i s k s  following the te s t  v a lu e s .

O rgan  w eigh ts , o rgan  to body w eight and organ  to b ra in

AOM C03 7*»

0 291
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TA B LE XIII■;i *

T E S T  MATERIALS A ro c lo r  1260 

T w o - Y e i r  C h ro n ic  O ra l  Toxicity  Study -  A lb ino  R a ta  

O rg an  W eight and R atio  D ata
a

T hree-M onth  S a c r if ic e  

S u m m a ry  of M ean V aluea  

O rgan : L iv er
■>

D ie ta ry  L ev e l
of O rg a n  W eight Orgm n/Body W eight R a t io  O r g a n /B r a in  W eight R a t io

A ro c lo r  1260 fg) (g /100  g) (g /g )
(ppm) M alea F e m a le a M alea F e m a le a M alea F e m a le a

C o n tro l 2 1 .4 13.0 4 .1 3 4 .1 6 10 .3 6 .8 2

! 2 0 .4 13.2 3 .90 4 .5 9 9 .9 8 6 .8 6

10 24 .0 * * 12.2 4 .4 8 3.61 11.8 6 .3 8

100 29 .5** 14.5 5 .73a* 4 .5 8 14.4** 7 .72

3
D
:>
\
h.
)

«•  S ta t is t ica l ly  s ign if icant d ifferen ce  at the 99 p ercen t  confidence le v e l
o

ooUl
<Jtn

ui
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TA B LE XIV

T E S T  M A T ER IA L : A ro c lo r  1260 

T w o -Y e a r  C h ro n ic  O r a l  T ox ic ity  Study -  A lb ino  R a ta  

O rg an  W eight and R atio  Data 

T hree-M onth  S ac r if ic e

S u m m a ry  of M ean V alues  

O rgan : Kidneys

D ie ta ry  L eve l 
of

A ro c lo r  1260
(ppm)

O rg a n  W eight 
<g>

M ales  F e m a le s

O rg an /B o d y
( g / l

M ales

W eight R a t io
00 g)

F e m a le s

O r g a n /B r a ln  W eight R a t io  
(g/g*

M ales  F e m a le s

C o n tro l 4 .0 3 2 .4 9 0.762 0 .802 1.95 1.31

l 4 .3 7 2 .6 2 0 .838 0.911 2 .1 4 1 .36

10 4 .0 0 2.61 0 .7 4 7 0.782 1 .96 1 .37

to o 4 .0 0 2 .5 2 0 .7 7 9 0 .7 9 3 1 .96 1.35

' >  o
K) 1
U>to Oou*

o I
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TA B LE XV

T E S T  M A T ER IA L : A r o c lo r  1260 

T to o -Y ca r  C h ro n ic  O ra l  T o x ic ity  Study -  A lb ino  R a ta  

O rg an  W eight and R a t io  Data 

Three-M onth  S ac r if ic e  

S u m m a ry  of M ean V a lu es  

O rg an : Spleen

0 »

G
Q

toKj O

ooUi
"si

D ie ta ry  L ev e l
of O rg a n  W eight O rg a n /B o d y  W eight R a t io  O r g a n /B r a in  W eight R a t io

A ro c lo r  1260 lg) (g /1 0 0  g) (g /g )
(ppm) M ale* F e m a le s M ales F e m a le s . M ales F e m a le s

Cont ro l 0 .7 6 6 . 0 .5 7 8 0 .1 5 0 0 .1 8 4 0.371 0 .302

1 0 .8 4 6 0 .5 1 6 0.161 0 .1 8 0 0 .412 0 .2 6 9

10 0 .8 7 8 0 .672 0 .1 5 6 0 .1 8 7 0 .411 0.331

100 0 .7 1 8 0 .5 5 6 0 .1 4 0 0 .1 7 7 0 .352 0 .2 9 7

1

1

I

4
i



TA D LE XVI

%

T E S T  M ATERIA L! A r o c lo r  1260 

TW o*Year C h ro n ic  O ra l  T ox ic ity  Study • A lb ino  R a ta  

O rg a n  W eight and R a t io  Data 

T hree-M onth  S ac r if ic e

S u m m a ry  of M ean V aluea  

O rgan ; Gonads

D ie ta ry  L ev e l
of O rg a n  W eight O rg an /D o d y  W eight R a t io  O r g a n /B r a ln  W eight R a t io

A r o c lo r  1260 (g) (g /100  g) (g /g )
(ppm | M ales F e m a le s M ates F e m a le s M ales F e m a le s

C on tro l 3 .6 0 0 .114 0 .6 9 8 0 .0 3 7 0 1.74 0 .0 5 9 9

1 3 .6 7 0 .128 0 .7 0 4 0 .0 4 5 0 1.60 0 .0 6 6 6

10 3 .8 3 0.121 0 .715 0 .0 3 6 8 1.89 0 .0 6 3 6

100 3.71 0 .138 0 .7 2 5 0 .0 4 2 9 1.81 0 .0 7 2 a
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TA B LE XVII
*

T E S T  MATERIALS A ro c lo r  1260 

T w o -Y e a r  C h ro n ic  O ra l  T ox ic ity  Study -  A lb ino  R a ta  

O rg an  W eight and  R a t io  D ata  

T hree-M onth  S ac r if ic e  

S u m m a ry  o f M ean  V aluca  

O rgans H e a r t

D ie ta ry  L ev e l
of O rg a n  W eight O rg a n /B o d y  W eight R atio  O r g a n / B r a l n  W eigh t R a t io

A r o c lo r  1260 (g) (g /1 0 0  g) (g /g )
(ppm) M alea F e m a le s M alee F e m a le s M ales F e m a le s

C o n tro l 1 .59 1.05 0 .3 0 7 0 .3 3 9 0 .7 6 7 0.551

1 1 .57 1.01 0 .3 0 0 0 .353 0 .7 6 5 0 .5 2 6

10 1 .58 1.04 0 .2 9 6 0.311 0.781 0 .5 4 6

100 1.52 0 .9 4 6 0 .2 9 8 0 .297 0 .7 4 3 0 .5 0 5

•kt,
«n

I
C

r

j

iu

I I
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TA BLE XVIII

T E S T  M A T ER IA L : A ro c lo r  1260 

T w o -Y e a r  C h ro n ic  O ra l  T ox ic ity  Study -  A lb ino  R a ts  

O rg a n  W eight and R a t io  Data 

Three-M onth  S ac r if ic e

S u m m a ry  o f M ean V alues  

O rgan ; D ra in

O

■a

D ie ta ry  L eve l F in a l  Body W eights
of O rg a n  W eight O rg a n /B o d y  W eight R atio  of Sac r if iced  Rata

A ro c lo r  1260 (g) (g /100  g) (y>
(ppm) M alea F e m a le s M ales F e m a le s M ales F e m a le s

Coni ro t 2 .0 7 1,91 0 .402 0 .6 1 6 518 314

1 2 . OS 1,92 0 .392 0 .672 523 287

10 2 .0 « 1.91 0 .3 8 0 0.572 536 337

100 2 . OS 1 .89 0 .4 0 0 0 .593 517 321

i
t

o>
f

inU.

r
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c .  H is tooatho loo ic  Findings

H is topatho log ic  ex am ina tion  of t i s su e s  and organs 

tak en  f r o m  a l l  an im a ls  f ro m  bo th  the con tro l and  100 ppm groups was

conducted .

n o ted .

T ables  XDC and XX l is t  a l l  h is topa tho log ic  changes

All of the le s io n s  noted in the m ic ro sco p ic  e x am in a ­

tion  of t i s s u e s  w ere  those of spontaneous d i s e a s e  and a re  not unusual 

f o r  the  a lb ino  r a t .  The m o s t  f r e q u e n t  findings w e re  le s ions  in the 

t r a c h e a  and lungs, indicating c h ro n ic  m urine  pneum onia . T hese  o c ­

c u r r e d  in the co n tro l  as  well a s  the ra ts  fed A r o d o r  1260.

K p , n r w 2 0

AO*' C037

0 0  293
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T E S T  M ATERIA L: A r o c lo r  ¡¿60 

T w o - Y e a r  C h ro n ic  O ra l  Toxicity  Study - Albino Rats 

H is topa tho log ic  C hanges 

Three-M onth S a c r if ic e  

C roup : C ontro l

TAB LZ  XIX

N u m b e r  of *
A n im a ls O rg an  Exam ined Findings Incidence

A verag
G rade

5 M ales T r a c h e a T rac h e i t is 1 1 .0
Lung Chronic r e s p i r a t o r y  

d isea se 1 1 .0
U r in a ry  b ladder H y p erp la s ia 3 1 .0

5 F e m a le s Lung Chronic r e s p i r a t o r y  
d isea se 1 1 .0

A ll  o th e r  t i s i u e i  and organs w e re  n o rm a l h is to lo g ic a l ly .

G ra d in g  S y s tem

0 . 5 «  m in im a l
1 . 0 «  s l ig h t
2 . 0  * m ild  
3 . 0 «  m o d e ra te
4 . 0  * s e v e r e
5 . 0  * e x t r e m e

* 0 0 0 9 2 1

A0M 003757
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T E S T  M ATERIA L; A ro c lo r  1260 

T w o - Y e a r  C hron ic  O ra l  Toxicity  Study * Albino Rats 

H is to p a th o lo g ic  C hanges 

T hree-M onth  S ac r if ice  

G roup: 100 ppm

TAB LE XX

H u m b e r  of 
A n im a ls O rgan  Exam ined Findings Incidence

" A v erag i 
G rade

5 M ales T r a c h e a T ra c h e i t i s 4 1 .0
Lung C hronic  r e s p i r a to r y

d is ea se 2 1 .0

5 F e m a le s T r a c h e a T ra c h e i t i s 3 1 .0
Lung C hronic  r e s p i r a to r y

d is ea se 2 1 .0
Kidney F o c a l  lymphoid -

in f i l tra tio n 1 1 .0

A ll  o th e r  t i s s u e s  and organs w ere  n o rm a l  h is to lo g ica l ly .

G ra d in g  S v s ta m

0 .5  = m in im a l  
1« 0 x s l ig h t
2 .0  « m ild
2« 0 * m oderate
4 .0  ■ se v e re  
5 . 0 «  ex trem e

1000922

A0H 0 0 3 7 5 .

00 300
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2* Six-Month S ac r if ice

a« G ro ss  Pathologic  Finding»

No outstanding d iffe ren ces  w ere  noted between te s t  

and c o n tro l  an im als«
w

b« O rgan  Weight and Organ to Body and 
O rgan  to- Bra in  Weight Ratio Data

The r e s u l t s  of the s ta t is t ic a l  an a ly se s  conducted on

a b so lu te  o rgan  weights» o rgan  to body weight and o rgan  to b ra in  weight

r a t i o s  a r e  s u m m a r iz e d  in T ables  XXI through XXVI*

O rgan  w eigh ts , o rgan  to body w eight and o rgan  to b r a in

w e ig h t r a t io s  d is c lo s e d  s e v e ra l  random ly  o ccu rr in g  in te rg ro u p  d if fe ren c es .

The la d e  of any  c o n s is te n t  dose re la te d  re sp o n se  and the absence  of any

d e le te r io u s  h is topa tho log ic  change confirm  that these  d if fe ren c es  w e re

n o t  r e l a t e d  to the ingest ion  of A ro e lo r  1260.

F . 0 0 0 9 2 3

ACH 0C375

OC 301
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TA B LE XX!

T E S T  M ATERIAL: A ro c lo r  1260 

T w o -Y e a r  C hron ic  O ra l  Toxicity  Study -  A lbino R ata  

O rgan  W eight and R atio  Data 

Six-M onth S ac r if ic e  

S u m m ary  of Mean V aluea 

O rg an :  L iv e r

D ie ta ry  L ev e l  
of

A ro c lo r  1260 
(ppm)

O rg a n  W eight 
<g)

M ales  F e m a le s

O rg a n /B o d y  W eight R a t io
(fi/100 g)

M ales  F e m a le s

O r g a n / B r a t n  W eigh t R atio  
<g/g>

M ale s  F e m a le s

C o n tro l 2 2 .9 1 3 . 1 3 .7 4 3 .7 7 11-7 6 .71

1 1 4 .8 * * 15.1 2 .92** 3 .7 4 7 .0 5 * * 7 .8 6

10 19.0* 10. 5** 3.31* 3 .0 8 * 9 .4 5  * 6 .0 7

100 2 4 .4 11 .6 4 .69* 4 .0 3 12.3 6 .1 7

* S ta t is t ic a l ly  s ign ifican t d if fe ren ce  a t  the 95 p e rc e n t  confidence lev e l .
*< S ta t is t ic a l ly  s ign ifican t d if fe ren ce  a t  the 99 p e rc e n t  confidence lovel.
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TA BLE XXII

T E S T  M A T ER IA L : A r o d o r  1260 

T w o -Y e a r  C h ro n ic  O ra l  T ox ic ity  Study -  A lb ino  R a t s  

O rg an  W eight and R atio  Data 

Six-Month S a c r if ic e

S u m m a ry  of M ean V alues  

O rgan ; Kidneys

Ó
O

u»o
u>

D ie ta ry  L ev e l  
of

- A r o d o r  1260 
(ppm)

O rg a n  W eight 
(gl

M ales  F e m a le s

O rg a n /B o d y  W eight R a t io
<g/100 g)

M ales  F e m a le s

O r g a n / B r a l n  W eigh t R a t io  
(g/fi)

M ales  F e m a le s

Cont ro l 4 .0 4 2 .7 9 0 .664 0 .8 0 6 2 ,0 6 1. 43

1 3 .6 4 2 .7 3 0 .7 1 6 0.674*. 1 .73 1.42

10 3 .85 2 .3 5 0 .6 7 0 0.6B4* 1.92 1 .36

100 3 .92 2 .3 5 0.753 0 .814 1.97 1 .2 5

* S ta t is t ica l ly  signif icant d i f f ere n c e  at the 95 p ercent  confidence le v e l .
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T A È L E  XXIII

T E S T  M A T ER IA L : A r o c lo r  1260 

T w o -Y e a r  C h ro n ic  O ra l  T ox ic ity  Study - A lbino R a ts  .

O rg a n  W eight and  R a t io  Data
%

Six-Month S a c r i f ic e  

S u m m a ry  of M ean V aluea  

O rgan i Spleen

D ie ta ry  L ev e l
of O rg a n  W eight O rg a n /B o d y  W eight R a t io  O r g a n /B r a ln  W eight R a t io

A ro c lo r  1260 (gl (g /1 0 0  g) fg /g l
(pl>m) M ales F e m a l e s M ales F e m a l e s M a les F e m a l e s

Control 0 .7 S 2 0 . 6 8 4 0 .  122 0 . 1 9 6 0 . 3 8 4 0 . 3 5 0

1 0 . 7 5 4 0 . 9 0 8 0 . 1 4 8 « 0 . 2 2 0 0 . 3 5 9 0 . 4 7 2

10 0 . 8 3 6 0 . 5 6 6 « 0.  I46> 0 . 1 6 7 0 . 4 1 6 0 . 3 2 7

100 0 . 6 3 6 0 . 4 4 3 * 0 . 1 2 2 0 .151 0 . 3 2 0 0 . 2 3 6 *

* S t a t i s t i c a l l y  s ign i f i can t  d i f f e r e n c e  a t  the 95 p e r c e n t  con f ide nce  le v e l .



¿
¿

b
U

lM

O O

t a b l e  XXIV

T E S T  M A T ER IA L : A ro c lo r  1260 

T w o -Y e a r  C h ro n ic  O ra l  T ox ic ity  Study - A lb ino  R a ta  

O rg an  W eight and R a t io  Data 

Six-Month S a c r if ic e  

S u m m a ry  o f M ean  V aluea  

O rgan: Gonads

D ie ta ry  L eve l
of O rg a n  W eight O rg a n /B o d y  W eight R atio  O r g a n /B r a ln  W eight R a t io

A ro c lo r  1260 (gl (g /1 0 0  g) (g /g l
(ppm) M alea F e m a le s M alea F e m a le s M ales F e m a le s

Cont ro l 3 .55 0 .0 9 6 0 0 .5 9 3 0 .0279 1.81 0 .0 4 9 2

1 3 .21 0 . 120a 0 .6 3 6 0 .0297 1.54 0 .0 6 2 5 *

10 3 .5 6 0 .0968 0 .6 2 0 0 .0287  , 1 .77  . 0 .0 5 6 0

100 3 .53 0 .0 7 1 0 * 0 .6 8 6 0 .0250 1 .77 0.0378*

a

i
I
<

1
1
i
t
i

o

Ut >o  o  
lo *

OoUt

a S ta t is t ic a l ly  s ignificant d iffe ren ce  a t  the 95 p e rc e n t  confidence level .
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T A B LE XXV

TEST M A T ER IA L ; A ro c lo r  1260 

T w o -Y e a r  C h ro n ic  O ra l  T ox ic ity  Study - A lb ino  R n ta  

O rg a n  W eight and  R atio  Data 

Six-Month S ac r if ic e

S u m m a ry  of M ean V alues  

O rgan ; H e a r t

O

IaJocn
ot

oou*

D ie ta ry  L ev e l
of O rg a n  W eight O rg a n /B o d y  W eight R a t io  O r g a n /B r a ln  W eight R a t io

'A r o c lo r  1260 
fppm) M ales

<g>
_ F e m a le s

(g/IOO g)
M ile s  F e m a l e . M ales

(g /g l
F e m a le s

C o n tro l 1 .7 0 1.05 0 .2  82 0 .302 0 .8 6 7 0 .5 3 8

1 1 .45 1.12 0 .2 8 6 0 .2 7 7 0 .6 9 0 0 .5 8 3

10 1.63 1.05 0 .2 8 3 0 .307 0 .8 1 0 0 .6 0 6

ICO 1 .49 1.06 0 .2 8 6 0 .368** 0 .7 4 9 0 .564

S ta t i s t i c a l l y  s ig n i f i c a n t  d i f f e r e n c e  a t  the 99 p e r c e n t  conf idence  le v e l .
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T E S T  M A T ER IA L : A r o c lo r  1260 

'T w o-Y ear C h ro n ic  O ra l  T ox ic ity  Study -  A lb ino  R i t i  

O rg an  W eight and R a t io  Data 

Six-Month S a c r i f ic e

TA B LE XXVI

S u m m a ry  of M ean V alues

O rgan : B ra in

O

-j
oo

D ie ta ry  L ev e l  F in a l  Body W eights
o f  O rg a n  Weight O rg a n /B o d y  W eight R atio  of S a c r i f ic e d  Rafts

A r o c lo r  1260 (g | (g /1 0 0  g) ( ' <gl
Ippml M ales______ F e m a le s __________M ales______ F e m a le s ________ M a l e s ______ F e m a le s

C o n tro l 1 .96 1.95 0 .3 2 0 0 .5 6 0 613 348

1 2 .1 0 1.92 0.412« 0 .4 7 4 * 509 405

10 2 .01 1.73 0 .3 4 9 0 .5 0 4 575 . 343

100 1 .99 1.88 0.382 0 .6 5 0 * 522 289

* S ta t i s t i c a l l y  s ign i f i can t  d i f f e r e n c e  a t  the 95 p e r c e n t  con f idence  leve l .

cr
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c . H is topa tho log ic  Findings

H is topa tho log ic  exam ination  of t i s su e s  and organs 

ta k e s  f ro m  a l l  a n im a ls  f r o m  both the control and 100 ppm groups was 

conducted . m

Tables  XXVII and XXVIII l i s t  a 11 his topathologic  changes

no ted .

A ll of the le s ions  noted in the m ic ro sco p ic  exam ination  

of t i s s u e s  w e re  those  of spontaneous d isea se  and a r e  not unusual for the 

a lb ino  r a t .  TTie m o s t  f req u en t  findings w ere  le s io n s  in the trachea  and 

lu n g s ,  ind ica ting  c h ro n ic  m u r in e  pneumonia. T h ese  o ccu rred  in the eon tr  

a s  well a s  the r a t s  fed A ro c lo r  1260.

t

I
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T E S T  M ATERIAL: A ro c lo r  1260 

T w o -Y e a r  C h ro n ic  O ra l  Toxicity Study - Albino Rats 

H is topa tho log ic  Changes 

Six-Month S acrif ice  

Group: Control

TABLE XXVII

r

N u m b er  oi  
A n im a ls O rg an  E xam ined Findings Incidence

A v e r a j  
' G rade

5 M ales T r a c h e a T rac h e i t is 2 1 .5
Foca l t ra c h e i t is 2 1 .0

Lung Focal pneum onitis 1 0 .5
H yperem ia 2 1 . 0

L iv e r Foca l p e rich o lan g i t is 1 1 .0
S k e le ta l  m u sc le Foca l in flam m ation 1 ; 1 . 0

5 F e m a le s T r a c h e a F oca l t ra c h e i t is  ■ 1 1 .0
Lung H yperem ia 2 2 . 5
L iv e r H yperem ia 1 1 .0

P erich o lan g itis l 0 .5
Kidney F oca l in flam m ation 1 1 .0

AU o th e r  t i s s u e s  and o rg an s  w e re  n o rm al h is to lo g ic a l ly .  

G rad ing  S y s tem

0 ,5  a m in im a l
1 .0  * s l ig h t
2 . 0  » 'm i ld
3 .0  * m o d e ra te
4 .0  * s e v e r e
5 .0  » e x t re m e

c : ACM OC37

00 309
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T E S T  M ATERIAL: A ro c io r  1260 

T w o - T e a r  C h ro n ic  O ra l  Toxicity Study - Albino Hats 

H is topa tho log ic  Changes 

Six-Month Sacrifice  

G roup: 100 ppm

t a b l e  x x v iii

N um ber of 
A n im a ls O rgan  E xam ined Findings Incidence

Ave rag 
G rade

5 M ales T r a c h e a T rac h e i t is 2 2 . 0
F o c a l  t ra c h e i t is 1 0 .5

Lung F o ca l  pneum onitis 4 1 .0
H yperem ia 4 1 .5

L iv e r H yperem ia l 1 .0
F o ca l  p e r ich o lan g i t is : 1 . 0 .5

5 F e m a le s T r a c h e a F oca l tra ch e it is 2 0 .5
Lung F o c a l  pneum onitis 2 1 .0  ,

H yperem ia 1 3 .0
L iv e r H yperem ia 2 1 .5

F oca l p e r ich o lan g i t is 1 0 .5
Kidney F o ca l  nephrit is 3 0 .5

A ll o th e r  t i s s u e s  and o rgans  w e re  norm al h is to lo g ic a l ly .  

G rad in g  S y s tem

0 ,5  » m inim al
1 .0  ■ s l ig h t
2 .0  ■ m ild
3 .0  « m oderate
4 .0  ■ severe  
5*0 ■ extrem e

AO* CC371 
310

i
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3* Twelve-Month  Sacr i f ice

A, G r o s s  Pathologic  r inding  a

Gro** pathologic findings among te s t  an im a ls  w e re  

s ig n if ic a n t ly  d if fe ren t  f ro m  those noted in con tro l  an im a ls .

b .  O rgan  Weight and Ratio Data

The m ean  organ  weight and ra t io  data co llec ted  a t  t; 

tw e lve  m onth  s a c r i f ic e  a r e  p re sen te d  in T ab les  XXIX through XXXIV. ..

S ta t is t ic a l ly  s ign if ican t d if fe ren c es  a r e  d e s ig n a ted

b y  a s t e r i s k s  following the te s t  group value.

O rg a n  w eights, o rgan  to body w eight and o rg an  to bz 

w e ig h t  r a t io s  d is c lo se d  s e v e r a l  random ly  o c cu r r in g  in te rg ro u p  d if fe ren ces  

The la c k  of any co n sis ten t  dose re la ted  re s p o n se  and. the absence  of any 

d e le t e r io u s  h is topa tho log ic  change con firm  th a t  th ese  d if fe ren ces  w e re  

n o t  r e la te d  to the ingest ion  of A ro c lo r  1260.

j , : o n n * i a 3
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T E S T  M A T ER IA L : A ro c lo r  1260 

T w o -Y e a r  C h ro n ic  O r a l  T o x ic i ty  Study - A lbino Rata

TA B LE XXIX

•

Tw elve-M onth  S ac r if ic e  

O rg a n  W eight and R atio  Data 

S u m m a ry  of M ean V alues  

O rgan : L iv e r

D ie ta ry  Level 
(ppm)

O rg

M ales

an W eight
(el

F e m a le s

O rg an /B o d y  W eight R atio  
( f i / IOOg)

M ales  F e m a le s

O r g a n /D r a ln  W eight R a t io  
(g/g>

M ales  F e m a le s

C o n tro l 22.1 15.5 3 .79  3 .52 t o . a 7 .7 2

. 1 17 .1* 10.7# 2 .7 9 * *  3 .01* 9 .23 5 .7 6

10 2 0 .0 13.6 3 .30  3 .54 10.8 7.2B

too 28. B* 14.1 4 .2 6  3 .7 9 13.4* B. 52

^  S tat is t ica l ly  signif icant d i f ference  at the 95 percent  confidence l e v e l .  
Stat is t ica l ly  signif icant d i f ference  at the 99 percent  confidence l e v e l .

oi>*
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TA BLE XXX

T E ST  M ATERIA L; A ro c lo r  1260 

T w o -Y e a r  C h ro n ic  O ra l  T o x ic ity  Study - A lb ino  R ata

T w elve-M onth  S a c r i f ic e  ,

O rg an  W eight and R atio  Data 

S u m m a ry  of M ean V alues  

O rgan ; Kidneys

O rg a n  W eight O rg a n /B o d y  W eight R atio  O r g a n /B r a in  W eight R atio
D ie ta ry  L evel (g) ( g / l 0 0  g) (g /g )

(ppml M ales F e m a le s M ales F e m a le s M ales F e m a le s

C o n tro l 4 .0 4 3 .19 0.692 0 .7 3 8 1.97 1 .58

1 3 .84 2 .5 8 * 4 0 .625 0 .7 2 4 2 .0 6 1, 39

10 4 .0 0 2 .7 8 * 0. 660 0 .7 3 6 2 .1 6 1 .48

100 5.11« 2.81 0.758 0 .7 5 5 2 .3 8 * 1 .69

•  S ta t is t ic a l ly  s ign ifican t d iffe ren ce  at the  95 p e rc e n t  confidence lev e l .  
• * S ta t is t ic a l ly  s ignificant d iffe rence  at the 99 p e re e n t  confidence lev e l .

v

o
o



Lí'

O O
TA*BLE XXXI

T E S T  M A T ER IA L : A ro c lo r  1260 

T w o - Y e a r  C h ro n ic  O ra l  T o x ic i ly  Study - A lbino R ata  

T w elve-M onth  S ac r if ic e

O rg a n  W eight and R atio  Data 

S u m m a ry  of M ean V aluea 

O rgan: Sp leen

D ie ta ry  L eve l 
(ppm)

O rg a n  W eight
(e)

M ales  F e m a le s

O rg a n /D o d y  Weight R atio  
( g /1 0 0  c |

M ales  F e m a le s

O r g a n /B r a ln  W eig h t  R a t io  
(g /g )

M ales  F e m a le s

C on tro l 0 . 7 7 8 0 . 7 9 6 0 . 1 3 3 0 . 1 8 3 0 . 3 8 0 0 . 3 9 6

1 0 . 7 5 6 0 . 4 6 0 « 0 . 1 2 2 0 . 1 2 9 * 0 . 4 0 8 0 . 2 4 7 *  *

10 0 . 8 3 6 0 . 5 7 8 0 . 1 1 9 0 . 1 5 0 0 . 4 5 7 0 .  308

too 0 . 7 8 5 0 . 4 7 4 « 0 . 1 1 6 0 . 1 2 7 « 0 . 3 6 5 0 . 2 8 4

* Stat is t ica l ly  s ignif icant  d i f ference  at the 95 percent  conf idence  l e v e l .
O
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T A B L E  XXXII

T E S T  M A T ER IA L ; A ro c lo r  1260 

T w o -Y e a r  C hron ic  O r a l  T o x ic ity  Study - A lbino R ata  

T w elve-M onth  S a c r if ic e  

O rg a n  W eight and R atio  D ata

S u m m a ry  of M ean V alues  

O rgan ; Gonada

O rg a n  W eight O rg a n /B o d y  W eight R atio  O r g a n / B r a i n  W eigh t R atio
D ie ta ry  L ev e l  (g) (g /100  g) (g /g l

(ppm) M ales F e m a le s M ales F e m a le s M ales F e m a le s

C o n tro l 1 .4 6 0 .1 1 6 0 .5 9 6 0 .0 2 7 5 1 .70 0 .0 5 7 4

1 1 .30 0. 101 0.551 0 .0287 1.02 0 .0 5 5 2

10 1.51 0 .112 0 .570 0 .0294 1 .09 0 .0 5 6 4

to o 4 :01** 0 .000« 0 .5 9 8 0 .0218 1.68 0 .0 5 2 7

•  S tat is t ica l ly  signif icant  d i f ference  at the 95 percent  confidence  l e v e l .  
* •  Stat is t ica l ly  signif icant d i f ference  at the 99 p ercent  confidence  l e v e l .
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TA BLE XXXIIIs

T E S T  M ATERIA L: A roclor*1260

T w o -Y e a r  C h ro n ic  O ra l  T o x ic ity  Study - A lbino R ata  

T w elve-M onth  S ac r if ic e r
O rg an  W eight and R atio  Data 

S u m m a ry  of M ean V aluea  

O rgan : H ea r t

O rg a n  W eight O rg a n /B o d y  W eight R atio  O r g a n /B r a ln  W eight R atio
D ie ta ry  L evel (gl (g /1 0 0  g) - (g /g )

(ppm) M alea F e m a le a Males F e m a le a Malea F e m a l e s

Contro l 1.71 1.23 0 .293 0 .287 0 .6 3 5 0.611

1 1.68 1.07 0.273 0.301 0 .902 0 .5 7 5

10 1.59 1.16 0.261 0 .3 0 7 0 .845 0 .6 2 0

100 1.66 1.27 0 .275  . 0 .3 4 0 0 .8 6 6 0 .7 6 0
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' T A B L E  XXXIV

TE ST M ATERIAL: A ro c lo r  1260

T w o -Y e a r  C hron ic  O ra l  Toxicity  Study - A lbino R ata

O rgan  W eight and R atio  Data *

T w elve-M onth  S a c r i f ic e  f

S u m m ary  of Mean Valuea |
r

O rgan : B ra in  £
________________________ ____________ _________________— ----------------------- —-------------- .--------------------- ---:____________ _______  V

O rg an  W eight O rgan/B od y  Weight R atio  F in a l Body W eight o f  *
Dietary  L ev e l  (g) ( g /100  g) S ac r i f i c e d  Rata (g r a m s )

(ppm) _ Males F e m a l e s Males F e m a l e s Malus F e m a l e s

Cont rot 2 . 0 4 2 . 0 2 0 . 1 4 9 0 . 4 6 0 584 .439

1 I .  87 1 .8 6 0 . 3 0 4 0 . 5 2 2 616 156

to 1 .88
oa 0 . 1 1 0 0 . 4 9 1 607 385

o
t O

too 2 . IS 1 .6 7 * 4 • 0 . 1 1 8 0 . 4 4 9 675 172

•  a S ta t is t ic a l ly  s ign ifican t d iffe ren ce  at the 99 p e rc e n t  confidence l e v e l .1

O
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c. H istopathologic  Findings

' H istopathologic  exam ination  of t i s su e s  taken from  each  

rat s a c r i f i c e d  f ro m  the con tro l and 100 ppm g ro u p s  a f te r  twelve m onths 

o i  te s t ing  w a j  conducted.

• T ab les  XXXV and XXXVI l i s t  a l l  hisopathologic changes

noted .

A ll of the le s ions  noted la  the  m ic ro sco p ic  exam ination  

o f  t i s s u e s  w e re  those  of spontaneous d is e a se  and a r e  not unusual fo r  the 

a lb ino  r a t .  The m o s t  f requen t findings w ere  le s io n s  in the tra ch ea  and 

lu n g s ,  in d ica ting  ch ron ic  m urine  pneum onia. T h ese  o c cu r red  in the con tr  

a s  w e ll  a s  the r a t s  fed A ro c lo r  1260.

AQH C03776

00C
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TEST MATERIAL; A ro c io r  1260 

T w o -Y e a r  C h ro m e  O ra l  Toxicity Study - Albino Rata 

H is topatho log ic  Changes 

T w elve-M onth  S ac r if ic e  

Group: C on tro l

TABLE XXXV

N um ber oí 
A nim als O rgan  Exam ined Findings Incidence

Ave
C r

5 M ales T rac h e a - T ra c h e i t i s l 1.
Lung Chronie r e s p i r a to r y

d is e a s e 2 1.
U r in a ry  B ladder Calculus 1 1.

5 F e m a le s T r a c h e a T rac h e i t is 1 1.
Lung Chronic  r e s p i r a to r y b *

d is ea se 1 1.
Colon P a r a s i t e s 1 1.

All o th e r  t i s j u e s  and o rgans  w e re  n o rm a l h is to lo g ic a l ly .  

G rad ing  S ystem

0 . 5 =  m in im a l
1 .0  = s ligh t
2 . 0  m ild
3 .0  3 m o d e ra te
4 .0  « s e v e re
5 .0  3 e x tre m e

A0M CO3 77 7

3 l9
00
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TXST MATERIAL; A ro c lo r  1260 

T w o -Y ea r  C hron ic  O ra l  Toxicity  Study - Albino R ita  

H is topatho log ic  Changes 

T w elve-M onth  S ac r if ice  

C roup : 100 ppm

TA BLZ XXXVI

N u m b er  ol. . 
A nim als O rgan  Exam ined Findings Incidence

Ave r
Gra<

5 M ales T ra c h e a T rach e it is 1 l.C
Lung Chronic r e s p i r a to r y

d i je a s e  . 3 l.C
Kidney F o ca l  lym phoid

in f i l t ra t io n 1 l.C
L iv e r V acuo la r  change of

random  c e lls l l.C

5 F e m a le s T rach ea T rac h e i t is 1 ' i : o
Lung C hronie  r e s p i r a t o r y

d is ea se 1 1.0

All o th e r  t i s su e s -a n d  o rgans  w e re  n o rm a l h is to lo g ic a l ly .  

G rad in g  S ystem

0 .5  a m in im a l
1 .0  * s ligh t
2 .0  * m ild
3 .0  * m o d e ra te
4 .0  * s e v e re
5 .0  * e x tre m e

ACM OC3778

OC 320
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. F in a l  Sac r i f i c e  •

a .  C r o n  Pa tho log ic  Finding s

G r o j s  pa thologic  findings among te s t  anim als  w ere  not 

s ig n if ic an tly  d if fe ren t  f ro m  chose noted in co n tro l  an im a ls .

b . Organ W eight and Ratio Data

The m ean  o rgan  weight and r a t io  data  collected at the 

f in a l  s a c r i f ic e  a r e  p re se n te d  in T ables  XXXVII th rough  XLII. S ta tis tica l!)  

s ig n if ic an t  d if fe ren c es  a r e  designa ted  by a s t e r i s k s  following the te s t  

g roup  va lue .

A bso lu te  l iv e r  weights and l iv e r  to body weight o r  l iv e r  

to  b r a in  w eight ra t io s  w e re  s ign if ican tly  e leva ted  in those r a t s  fed 100 ppi 

A ro c lo r  1260. O ther o rg an  w eigh ts , o rg an  to body w eight and organ  to b r  

w e igh t r a t io s  d isc lo se d  s e v e r a l  random ly  o c cu r r in g  in te rg roup  d ifference: 

The lack  of any c o n s is te n t  dose re la ted  re s p o n se  and the absence of any 

d e le te r io u s  h is topa tho log ic  change con firm  th a t  th e se  d ifferences  w ere  

n o t r e la te d  to the ingest ion  of A ro c lo r  1260

vono**^
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' T E S T  MATERIAL* A ro c lo r  1260

T w o - Y e a r  C h ro n ic  O ra l  T ox ic ity  Study -  A lb ino  R a ta  

O rg a n  W eight and R atio  Data
i

S u m m a ry  of M ean V alues

TA B LE XXXVI!

• F ina l S a c r i f ic e  

O rgan ; L iver

ic la ry  L evel
Org an  W eight 

(B>
O rgan /l lo i ty  W eight R a t io  

( g / l 0 0 g )
O r g a n /B r a in  We 

(fi/fil
ig h t  R atio

(ppm) Males* F e m a le s M ales F e m a le s M ales F e m a le s

on tro l 2 2 .0 16. 3 3.47 3 .05 10. 10 8 .4 2

1 2 2 .0 16.6 3 .40 3 .3 5 9 .93 8 .6 2

10 24. 1 18. 1 2. 87 + 3 .1 9 11.20 9. 26

00 29 .9** 22. 7«« ■ 4 .6 7 * * 4 . 42*« 13.40« 11.60«

■ S ta t is t ic a l ly  s ign if ican t d iffe ren ce  a t  the 95 p e rc e n t  confidence  lev e l .  
SlaiislU Baity s ign if ican t d iffe ren ce  a t  the 99 p e rc e n t  confidence  lev e l .

*»r>
x-

ooUi

3 I O • T c 5 T



) ic ta ry  Level
(ppm)

Control

K

10

O O

TA BLE XXXIX

T E S T  M A T ER IA L : A ro c lo r  1260 t

T w o -Y e a r  C h ro n ic  O ra l  T o x ic ity  Study -  A lb ino  R ata

O rg a n  W eight and R a t io  Data f ‘

S u m m a ry  o( M ean V a lu es  l

F in a l  S a c r i f ic e  j
O rgan : Spleen |

_________________________________________ *____________________________________________________________________________________________________________________________________ V

O rg an  W eight O rg an /B o d y  W eight R a t io  O r g a n /B r a in  W eigh t R atio  i
(el i n / t o o  ( e /g l

M ales F e m a le s M ales F e m a le s M ales F e m a le s

1. 15 0 .9 6 0. IB2 0. 181 0 .5 2 0 0 .4 9 2

1. 17 0 .7 2 0 . 178 0. MB 0 .5 2 9 0. 370

1.09 0 .8 3 0 . l i t 0 .1 4 2  * 0 .5 0 9 0. 428

0 .8 9 0 .7 5 0 .1 3 6 0. H 6 0 .400 0 .3 7 9

00

c u o
i IO

CJ
X

\ ooLu
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' TA B LE XL

T E ST  M A T ER IA L : A ro c lo r  1260 

T w o -Y e a r  C h ro n ic  O ra l  T ox ic ity  Study -  A lb ino  R ata  

O rg a n  W eight and R atio  Data
i

S u m m a ry  of M ean V alues

F in a l  S a c r i f ic e  

O rg an :  Gonads

O rg an  W eight O rg an /B o d y  W eight R a t io O r g a n / f ì r a t n W eigh t Ratio
D ie ta ry  Level (g) l e / i o o  g) <g/g)

fnpnil M ales F e m a le s M ales F e m a le s M ales F e m a le s

C on tro l 2 .5 2 0. 123 0. 397 0 .0 2 2 2 1. 15 0 .0 6 2 8

1 3 .56* 0. 140 0 .550* 0 .0 3 1 7 1.61* 0.-071 8

10 3.36« 0. 177 0. 400 0 .0 3 3 8 1.56* 0 .0 9 0 0

100 2 .97 0. 113 0. 464 0 .0 2 2 9 1.33 0.0584

•> S ta t is t ic a l ly  s ignificant d iffe ren ce  a t  the 95 p e rc e n t  confidence level.

AOH 003782
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T A B L E  XL!

T E S T  M A T ER IA L : A ro c lo r  1260

O

T w o -Y e a r  C h ro n ic  O ra l  T o x ic ity  Study - A lb ino  R a ta

O rg a n  W eight and R a t io  Data 
l

S u m m a ry  of M ean V a lu es  

F in a l  S a c r i f ic e  

O rg an : H e a r t

O rg an  W eight O rg a n /R o d y  W eight R a t io  O r g a n / B r a i n  W eigh t Ratio
D ie ta ry  Level (g) ( g/ I OOg)  (g /g )

(ppm) M ales F e m a le s M ales F e m a le s M ales F e m a le s

C on tro l 1.87 1.54 0 .2 9 4 0. 288 0. 860 0 .795

1 1 .98 1.45 0. 304 0. 294 0 .8 9 3 0 .7 4 7

10 1.90 1.58 0 . 225S* 0 .2 7 9 0 .8 8 4 0 .8 0 9

100 2 .00 1.49 0 .3 1 3 0 .2 8 8 0 .9 0 4 0 .764

S ta t is t ic a l ly  s ign ifican t d iffe ren ce  a t  the 99 p e rc e n t  confidence lev e l .

tou*
»>n
at

oo

C 
O



c . H is topatho locic  F indings

H istopatho log ic  ex am ina tion  of t i s su e s  and o rgans  

taken  f ro m  a l l  a n im a ls  s a c r i f ic e d  a f te r  24 m on ths  on te s t  was conducted 

T ables ' XLIII th rough XX.VI l i s t  a l l  h istopathologic  cha: 

n o te d . '  T ab le  XLVU contains the r e s u l t s  of the histopathologic  examinat: 

of the u r i n a r y  b la d d e rs .

S ignificant l iv e r  in ju ry  w as found in anim als  fed 100 po 

Ax o cl o r  1260 (T-IIH . The compound a s s o c ia te d  lesions  consisted  of vact. 

change , foca l h y p e r tro p h y  and focal h y p e rp la s ia .  In addition, th e re  w e n  

le s io n s  of in f lam m ation , n e c ro s is ,  f ib ro s is  and m in o r deg en e ra tio n  in thi 

g roup  which, although seen  in the co n tro ls  and low er te s t  g roups , w e re  rr 

s e v e r e  and freq u en t  in the T-II1 group.

The v acu o la r  change was not seen  in the con tro l animal: 

b u t  w as o b se rv ed  occas iona lly  in l iv e rs  f ro m  T - I  (lppm ) and T -H  (10 ppm 

a n im a ls .  It w as frequen t in the T-IH  a n im a ls .  This lesion is m orphologi 

in d ica t iv e  of fa tty  degenera tion . F o r m a l in - f ro z e n  sec tions of l iv e rs  from  

r e p r e s e n a t iv e  a n im a ls  which d isp layed  v a c u o la r  changes were s ta ined  witi 

O il Red 0 to r e v e a l  the p re sen c e  of fat. The v a c u o la r  lesion  in the cytopla 

o f  the so  c e l l s  w as pos it ive ly  identified a s  fa t.

The h y p e r tro p h ic  change found in the l iv e r  was focal and 

Often l im i te d  to the c e n tra l  lobu lar  a r e a  w here  g roups  of cells w ere  swolle 

to  two o r  th re e  t im es  th e i r  n o rm a l s ize  with c l e a r  pink homogenous cytopla 

The h y p e rp la s ia  was a s so c ia te d  with the sam e  ce lls  and appeared  to be an

ACM CO 3 754
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e x te n s io n  of the h y p e r tro p h ic  les ion . The h y p e rp la s t i c  cellj v e r e  a lso  

u s u a l ly  h y p e r t ro p h ic .  The m o s t  s e v e re  e x a m p le s  of hyperp lasia  a p p ea r  

a s  n o d u la r  g ro w th s  with lim ited  c o m p re ss io n  of the surrounding n o rm a l  

h e p a t ic  t i s s u e .

• The m in o r  le s ions  of d e g e n e ra t io n ,  hepati tis , ductule

p r o l i f e r a t io n ,  n e c r o s is  and focal lymphoid in f i l t r a t io n  seen in the con tro  

a n im a ls  and the T * Ia n d  T«H groups a re  le s io n s  of spontaneous d is ea se  a 

a r e  not re la te d  to the A ro c lo r  2260. This le v e l  of l iv e r  d isease  is not un 

in  old a n im a ls .

H y p erp la s ia  of the u r in a r y  b la d d e r  was found In an  anin  

f ro m  the co n tro l  group. This finding was not p r e s e n t  in any of the r a t s  U 

A r o c lo r  1260. A ll of the o ther le s ions  in o th e r  t i s s u e s  found in th e se  a n i  

a r e  r e la te d  to spontaneous d isea se  and they a r e  not unusual for old r a t s .

J 7 j f
Donovan £ • C ordon , C. V. M . , P h . D. 
D ip lom ate , A m e r ic a n  College of 
V e te r in a r y  P a th o lo g is ts

O
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TA BLE XLII

T E S T  M ATERIAL! A ro c lo r  1260 

T w o - Y e a r  C h ro n ic  O ra l  T ox ic ity  Study -  A lb ino  R a ta

O rg a n  Weight and R atio  Data
i

S u m m a ry  of M ean V alues

. F ina l S a c r i f ic e

O rgan ; D ra in

O rg a n  W eight O rg an /D o d y  W eight R a t io  F in a l  Body W eight of
D ie ta ry  L eve l <g) (g /IO O g) S a c r i f ic e d  A n im a ls  (g r a m a )

(ppm) M a le s________F e m a le s  M ales_______ F e m a le  M ales________ F e m a le s

C ontro l 2. IB 1.95 0. 342 0. 362 642 551

1 2.21 1.94 0. 343 0 .4 0 7 654 525

10 2. 15 1.96 0 .255** 0 .3 4 7 845** 584

100 2 .22 1.95 0 .346 0. 378 641 644

l
C
I

■

t

I
I
I
l
II
%

i

O
o

S ta t is t ic a l ly  s ign if ican t d iffe ren ce  a t  the 99 p e rc e n t  confidence leve l .

U)KJ
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TA R LE X LIII

T E S T  M A T ER IA L : A ro c lo r  1260 

T w o -Y e a r  C h ro n ic  O ra !  T ox ic ity  Study -  A lb ino  R a ta  

H is to p a th o lo g ic  C hanges 

F in a l  S a c r i f ic e

G ro u p : C o n tro l

N u m ber o f

O
O

K>vO

Oou>

A v e ra g e
A n im a ls O rg a n  E x a m in e d F ind ings Inc idence G ra d e

11 M ales H e a r t C h ro n ic  focal m y o c a r d i t i s 3 1 .0
T ra c h e a T r a c h e i t i s 3 1 .0
L jn g C h ro n ic  r e s p i r a t o r y  d i s e a s e 9 1 .0
L iv e r F o ca l  d e g en e ra t io n 1 ’ 1 .0

Ductile  h y p e rp la s ia 2 1 .0
S tom ach C h ro n ic  g a s t r i t i s 1 1 .0  •

r* \ Spleen H e m o s id e ro s is 3 1 .0
3 __________  . Kidney C h ro n ic  n e p h r i t i s 8 1 .0

T e s te s T e s t ic u la r  d e g en e ra t io n 2 1 .0
25 P e r i a r t e r i t i s 2 . 1 .0i n P r o s ta t e In flam m ation 1 1 .01 A d ren a l G land T e la n g ie c ta s is 1 1 .0

N odular h y p e rp la s ia 1 1 .0
F oca l fatly change 1 1 .0

B ra in Focal en ce p h a l i t is 1 1 .0
o Eye In flam m ation 2 1 .0

Oi
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TABLE XLIII continued 

TE ST M ATERIAL: A ro c lo r  1260

T w o -Y e a r  C hron ic  O ra l Toxicity  Study - A lbino R ata

H istopa tho log ic  Changea

F in a l S a c r if ic e  

G roup: C ontro l

N um ber of A v e ra g e
A nim ala________ O rgan  E xam ined  _________________ Findings Inc idence_______________ G ra d e

14 F em a le s

X )
i n
t o

►o
o *r
r ~ >

o
U ) o
u> U i
o —1

rD
CD

H eart C hronic  focal m y o c a rd i t i s 7 2 .0
T rach ea T ra c h e i t i s 9 1 . 0
Lung C hron ic  r e s p i r a to r y  d is e a s e 13 1 . 0
L iv er Focal lym phoid in f i l t ra t io n 3 1 . 0

Ductile h y p e rp la s ia 2 1 . 0
Focal h ep a ti t is 1 1 . 0  •
Non-lip id  v acu o la r  change 2 0 . s

Stom ach C hronic  g a s t r i t i s 3 1 . 0
A can thos is  - squam ous ep ith e liu m 5 1 . 0

Colon P a r a s i t e s 1 1 . 0
Spleen H e m o s id e ro s is 4 1 . 0
Uterus M etr i t is 3 2 .0
Kidney C hron ic  n e p h r i t i s 6 1 .0

Focal lymphoid in f i l tra tio n 1 1 . 0
Ova ry Cyst 1 1 . 0
Adrenal Gland T e la n g ie c ta s is 9 1 . 0

Nodular h y p e rp la s ia 4 1 . 0
Salivary  Gland C hronic  l ib ro s is  and a trophy 1 1.0

%
*
«

-Io
All other  t i s s u e s  and oreans  n* nnnn^l t i ..

3 I u * T c S 7
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TA B LE XLIV

T E S T  M ATERIA L! A ro c lo r  1260 

T w o -Y e a r  C h ro n ic  O r a l  T ox ic ity  Study -  A lb ino  R a te  

H is to p a th o lo g ic  C hanges 

F in a l  S a c r i f ic e  

G roup: I ppm  *

N um ber of 
A n im als O rg an  E x am in ed F ind ings Incidence

A v e ra g e
G ra d e

II  M ales H e a r t C h ro n ic  focal m y o c a rd i t i s 4 1 .0
T ra c h e a T r a c h e i t i s 7 1.0
Lung C h ro n ic  r e s p i r a to r y  d is e a s e 10 2 . 0
L ivor Foca l h e p a t i t is 1 1 .0

F oca l s c a r r in g 1 1 .0
H e m o s id e ro s is 1 ! . 0 ‘

A P a n c r e a s C hron ic  focal p a n c re a t i t i s 2 1 .0
5 Stom ach Acute focal g a s t r i t i s 1 3 .0
2 Spleen H e m o s id e ro s is 1 1 .0
•2 Lymph Node C ongestion 1 1 .0
y \ Kidney C hron ic  n ep h r i t is 7 2 .0

T e s te s T e s t ic u la r  deg en e ra tio n 1 2. 0
P e r i a r t e r i t i s 2 1 .0

P ro s ta te Inflam m ation 4 2. 0
> Semina* V es ic le Inflam m ation  , 1 2. 0
o■ tx

oo
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T A B LE XLIV continued 

T E S T  M A T ER IA L : A ro c lo r  1260 

T w o -Y e a r  C h ro n ic  O r a l  T ox ic ity  Study -  A lb ino  R a ta  

H is to p a th o lo g ic  Changes 

F in a l  S a c r i f ic e  

G roup; I ppm  *

N u m b er of A v e ra g e
A nim als O rg a n  E x am in ed Find ings Incidence G ra d e

11 M ales A drenal Gland Nodular h y p e ro p la s ia 2 1 .0
Focal fatly change 2 .1 .0

14 F e m a le s H e a r t C hron ic  focal m y o c a rd i t i s 3 1 .0
C hron ic  focal m y o c a rd i t is 1 3.0*

T ra c h e a T ra c h e i t i s 9 1 .0
2 Lung C hron ic  r e s p i r a to r y  d is e a s e 13 1 .0

Foca l f ib ro s is 1 1.0
2 L iver Focal lymphoid in f i l tra tion 1 1.0

£
Ductile h y p e rp la s ia  
Congestion

1
1

0. Î» 
1 .0

O V acuo lar  change (fatty) 1 2. 0
o Stom ach C hron ic  g a s t r i t i s 1 1.0

332 oX ------------- ------

A canthosis 2 1 .0

oo
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T A B L E X L IV  continued 

T E S T  M ATERIA L: A r o c lo r  1260 

T w o -Y e a r  C h ro n ic  O ra l  T oxicity  Study -  A lb ino  R a le  

H is topa tho log ic  C hanges  

F in a l  S a c r i f ic e  

G roup: I ppm  '

N u m b e r  of 
A n im als O rg a n  E x am in ed Find ings Inc idence

A v e ra g e
G ra d e

H  F e m a le s Stom ach U lc e ra t io n  and a ca n th o s is 1 1 .0
Colon P a r a s i t e s 1 1 . 0
Spleen H e m o s id e ro s is  ■ 11 1 .0

H y p erp la s ia I 1 . 0
Lymph Node Congestion 1 1 .0
Kidney C hron ic  n ep h r i t is 3 2. 0 .

V acu o la r  change (fatty) 1 1 . 0
U teru s M e tr i t i s 4 1 .0
A drenal Gland T e la n g ie c ta s is 9 1 . 0

» N odular h y p e rp la s ia 3 1 .0
c Congestion 1 1 .0

ooi*>
-4«0

All o th e r  l i s a u c i  and organa  w e re  n o rm a l  h is to lo g ica l ly .

Grading Sys tem
0. 5 = minim-» I S n
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TA B LE XLV

T E S T  M A T E R IA L : A ro c lo r  1260 

T w o -Y e a r  C h ro n ic  O ra l  T o x ic ity  Study -  A lb ino  R a t s  

H is to p a th o lo g ic  C hanges 

P in a l  S a c r i f ic e  

. G roup: 10 ppm *

N um ber of 
A n im als O rg a n  E x am in ed F ind ings Incidence

A v e r a g e
G r a d e

7 M ales H e a r t C hron ic  focal m y o c a rd i t i s 3 1 .0
T ra c h e a T ra c h e i t i s 2 1 .0
Lung C hron ic  r e s p i r a to r y  d is e a s e 5 1 .0

S uppura tive  pneum onia 1 3. 0
L iv e r V acu o la r  change (fatty) 2 1 .0
S tom ach C hron ic  g a s t r i t i s 1 1 .0

2 A canthosis 2 1 .0
5 Spleen H e m o s id e ro s is 3 1 .0
5 Kidney C h ro n ic  n e p h r i t is 6 1 .0
f f i P r o s ta te Inflam m ation 2 1 .0  .

A drenal Gland Nodular h y p e rp la s ia 1 1 .0

14 F e m a le s H eart C hron ic  focal m y o c a rd i t i s 3 1 .0
T rach ea T h ra c h e i t i t s 8 1 .0

i Lung C hron ic  r e s p i r a to r y  d is e a s e 14 1.0
t
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T A B LE XLV continued 

T E S T  M A T E R IA L : A ro c lo r  1260 

T w o -Y e a r  C h ro n ic  O r a l  T ox ic ity  Study -  A lb ino  R a te  

H is to p a th o lo g ic  C hanges 

F in a l  S a c r i f ic e  

G roup : 10 ppm  '

m
C/l

N um ber of A v e r a g e
A nim als  O rg a n  E x am in e d  - F in d in g s  Inc idence______________ G r a d e

14 F e m a le s

O
CD

n•x

ooUi-J
iu

L iv e r V acu o la r  change (fatty) 1 1 .0
Foca l h y p e rp la s ia 1 1 .0

P a n c r e a s C hron ic  focal p a n c r e a t i t i s 1 3 .0
• P e r i a r t e r i t i s 1 3 .0

S tom ach A can thos is 1 1 .0
Spleen H e m o s id e ro s is 12 1 .0
Kidney C hron ic  n ep h r i t is 10 . 1 .0
U te rus M e tr i t i s 7 2 .0
P i tu i ta ry C ongestion 1 1 .0
A drenal Gland T e la n g ie c ta s is 7 1 .0

Nodular h y p e rp la s ia I 1 .0
C ongestion 1 1 .0

All o th e r  t i s s u e s  and o rg an s  w ere  n o rm a l  h is to lo g ica l ly in

'r3
"i*

7T
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TA BLE XLVI

T E S T  M A TER IA L: A ro c lo r  1260 

T w o - Y e a r  C h ro n ic  O ra l  T ox ic ity  Study -  A lb ino  R a t s  

H is to p a th o lo g ic  C hanges 

F in a l  S a c r i f ic e  

G roup; 100 ppm

N um ber of
A n im als________ O rg a n  E x am in ed  F ind ings Incidence

A v e ra g e
G ra d e

10 M ales

O
O

Uiu»a\

i.

o

oou>

H e a r t C hron ic  focal m y o c a rd i t i s S 1 .0
T ra c h e a T r a c h e i t i s 8 1.0
Lung C hron ic  r e s p i r a to r y  d is e a s e 9 2 .0

Congestion 1 1 .0
L iv e r V acuo la r  change (fatty) 2 2 .0

* Foca l d eg en e ra t io n 1 1 .0
Congestion 3 2 .0
Cent ro lu b u la r  h y p e r tro p h y 2 1 .0
T e la n g ie c ta s is 1 1 .0

P a n c re a s C hronic  focal p a n c re a t i t i s 2 1 .0
Stom ach 1 Inflam m ation 2 2 .0

A canthosis 2 1 .0
Spleen 1 lumottide ro s is 7 1 .0
Kidney Focal lym phoid In f i l t ra t io n 1 1.0

C alcif ied  c o n c re t io n s  in pelvis 1 1 .0
1.0
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T A B LE XLVI continued 

T E S T  M A T ER IA L : A ro c lo r  1260 

T w o - Y e a r  C h ro n ic  O r a l  T ox ic ity  Study -  A lb ino  R a ta

I>
I

H is to p a th o lo g ic  C hanges ' ■t

O
o

to

F in a l  S a c r i f ic e  

G roup : 100 ppm*

N u m b er of 
A n im als

10 M ales

IS F e m a le s

>— o  ■ X

O rg a n  E x am in ed F ind ings Inc idence
A v e rag e

G ra d e

Kidney (continued) C alc if ied  c o n c re t io n s  in p e lv is 1 1 .0
T e s te s A ap crm ia 1 1 .0
P r o s ta te Inflam m ation 1 I. 0
Thym us Cyst 1 1 .0
A drena l Gland T e la n g ie c ta s is 3 1 .0

. N odular h y p e rp la s ia 1 1. 0

H e a r t C hron ic  focal m y o c a rd i t is 5 1 .0
T ra c h e a T ra c h e i t i s a 1 .0
Lung C hronic  r e s p i r a to r y  d is e a s e h 1 .0

Congestion ! 1 .0
Edem a 1 1 .0

L iver V acuo la r  change (fatty) 5 1 .0

oo

Ii
l
i
(
it
%
I
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T A B LE XLVI continued 

T E S T  M A T ER IA L : A ro c lo r  1260 

T w o -Y e a r  C h ro n ic  O r a l  T ox ic ity  Study -  A lb ino  R a t s  

H is to p a th o lo g ic  C hanges  

P in a l  S a c r i f ic e  

G roup: 100 ppm*

u>
CO

N u m b er of 
A n im als O rg a n  E x am in ed F ind ings Incidence

A v e r a g e
G ra d e

IS F e m a le s L iv e r  (continued) Foca l h y p e rp la s ia 4 1 .0
C h ro n ic  in f lam m ation  of l iv e r  c a p su le 1 ' 1 .0
C en lro lo h u la r  h y p e r tro p h y 5 1 .0
N e c ro s is l 2. 0

i Uuclile ce l l  hyperp las ia»  p o r ta l  f ib ro s is 1 1 .0
.■ and w id esp read  eosinophil in c lu s io n s

in hep.itocyte cy top lasm
! P a n c re a s C hron ic  fucal p a n c r e a t i t i s  and 1 3 .01
| p e r i a r t e r i t i s

Spleen H e m o s id e ro s is 9 2 .0
> Kidney Chronic  n ep h r i t is a 1 .0
1 U terus M e tr i t i s 7 1 .0

P itu i ta ry C ongestion 1 1 .0oo Adrenal Gland T e la n g ie c ta s is 6 1 .0Ui N odular h y p e rp la s ia 1 1 .0«no C ongestion 1 1 .0
P a ra th y ro id Hype rp la s ia 1 1 .0

All ni l .* -  • i “ — -------- 1 ------
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Ya B LE XLV1I

T E ST  M ATERIAL: A ro c lo r  1260 

T w o -Y ea r  C hron ic  O ra l Toxicity  Study - A lbino R a ts  

H is topatho log ic  C hanges of the U r in a ry  B lad d e r

F ina l S a c r if ic e

G roup Sex
H um ber

E xam ined F indings* Inc idence
A v e r a g e

G r a d e

C M 11 P ro te in a c e o u s  plug (34) 1
F 14 Focal ep ith e lia l  h y p e rp la s ia  (62) 1 1 .0

T - l  * M 10 P ro te in a c e o u s  plug (B6# 105, and 107) 3
(1 ppm) F 11 None - ' -

T-1I M 7 P ro te in ac eo u s  plug (187) 1 ’
(10 ppm) F 14 None - •

T-.lll M 10 P ro te in ac eo u s  plug (271) 1
(100 ppm) F 14 None - -

* Individual an im al n u m b ers  a r e  shown in p a re n th e s e s .

Gradini» Sys tem
CD 1 . 0 -  min im al  or  trace 4 . 0 -  s e v e r e
" ‘ ^ 2 . 0  s mild  5 . 0  = e x tr e m e
ui o  3 . 0  = moderateto x

oou>



; ,  O I W  "  I S  W *jma**

C . D eta iled  D escrip tion  of T um or Fir, d ines

T u n \o r  da ta  fop individual an im a ls  inc luding  location* weight 

and p a th o lo g ic  c la s s if ic a t io n  ape p re se n te d  in T ab le s  XLVIII through LI, 

Nona of these  tu m o rs  could be r e la te d  to the ingestion  of Aroclc 

1260 an d  a r e  c o n s id e re d  n o rm a l  for a ra n d o m  popula tion  of r a t s  this age

►

aOM 003
1000962
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T A B L E  XLVIII

T E S T  M A T ER IA L : A ro c lo r  1260 

T w o - Y e a r  C hron ic  O r a l  T ox ic ity  Study -  A lbino Rat*
i  t

D e sc r ip t io n  o l  T u m o r  F ind ings  

G roup : C o n tro l

Animal 
l. 'um bcr 
»mi Sex L ocation

W eight
(g r a m s )

Size
(cm ) C la s s i f ic a t io n

M o n th s
on

T e s t

1 - M Abdom en - - M a m m a ry  f ib ro a d e n o m a 2 4

2-M P a n c r e a s 11 .7 6 - A d e n o c a rc in o m a 24

^ J 6 - F

»

Abdom en 6 4 .9 8
3 5 .0 9

8 x 1 x 2
5 x 2 x 2

M a m m a ry  f ib ro a d e n o m a  , 
M a m m a ry  f ib ro ad e n o m a

24

W»7 ‘ F  . Lym ph node “ - R e t icu lu m  c e l l  s a r c o m a 24

S 8 *F
1

Abdomen - 2 x 2 x 1 M a m m a ry  f ib ro ad e n o m a 24

5 0 -F Abdomen - 2 x 2 x 3 M a m m a ry  f ib ro ad en o m a 7

®  5 2 -F Abdomen • - M a m m a ry  f ib ro ad en o m a 24
Ui • •
£  3 9 -F  , ;

• ' • % o

Abdomen 
Adrenal gland

- • * M a m m a ry  f ib ro ad en o m a  
P h co ch ro m o cy to m a

24

•J M - F  ^ Abdomen 8 8 .9 2 1 U  11 ~ A CìllVA & i
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TA B LE XLIX *

T E ST  M ATERIA L: A r o d o r  1260 

T w o -Y e a r  C hron ic  O ra l  Toxicity  Study -  Albino Rate 

D e sc r ip t io n  o í  T u m o r  F indings 

G roup: 1 ppm

Anim al ' M onths
N um ber W eight Size on
and Sex L ocation (g ra m s ) (cm ) C la s s i f ic a t io n T e s t

99 -M P itu i ta ry - - ¿ ''Chromophobe ad en o m a 20

127-F P i tu i ta r y
Abdom en 2 5 .0 0 6 x 3 x 1

/  C hrom ophobe  ad en o m a  
1 M am m ary  f ib ro a d e n o m a

24

128-F P i tu i ta r y
Abdomen .60., 80**' 5 x 6 x 2 *

i

t C hrom ophobe  aden o m a  
^  M am m ary  f ib ro ad en o m a

21

138-F Abdomen
P i tu i ta ry

2 0 .0 7
-

■ M a m m a ry  f ib ro ad e n o m a  
• C hrom ophobe adenom a

i *
*24

141-F O vary * - ¿"'Adenoma 24

151 - F Abdomen 14.89 *■ M am m ary  f ib ro ad en o m a 24

Ui
M

152-F
**r>
T

Abdomen 540 .00 13 x  15 x  2 M am m ary  f ib ro ad en o m a 22

o
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T A B L E  L

TE ST M ATERIAL: A ro c lo r  1260 

T w o -Y e a r  C hron ic  O r a l  T ox ic ity  Study -  Albino Rata 

D esc r ip t io n  of T u m o r  F ind ings 

G roup: 10 ppm

Animal 
N um ber 
and Sex Location

W eight 
• (g ra m s )

Sixc
(cm ) C la s s i f ic a t io n

M onths
on

T e a t

2 0 5 -F Abdomen 190.00 9 x 5 x 4 ^  M a m m a ry  f ib ro ad en o m a 24

2 0 0 -F P i tu i ta ry - - (■ C hrom ophobe  adenom a 24

2 1 3 -F Abdomen - - j M a m m a ry  f ib roadenom a  , 24

2 1 6 -F Right sh o u ld er 138. 00 - k  Subcutaneous tu m o r 23

2 2 0 -F Abdomen 9 .5 7 . ‘'M a m m a ry  f ib roadenom a 24
P itu i ta ry - - * Chomophobe adenom a

2 2 1 -F Subm axllla ry 14 .44 2 x 3 x 1 i F ib ro ad e n o m a 24
region

Abdomen 2 9 .0 3 x 5 x 2 « M am m ary  fib roadenom a

•fc.
L J fe­rì

x <
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T A B L E  L  continued  

T E ST  M ATERIAL: A ro c lo r  1260 

T w o -Y e a r  C hron ic  O ra l  T ox ic ity  Study -  Albino Rata 

D esc r ip t io n  of T a m o r  Findings

0
■\

\
1
«

I

G roup: 10 ppm

Animal 
N um ber 
and Sex L ocation

W eight
(g ra m s )

Size
C la s s i f ic a t io n

M o n th s
o n

T e s t
V

22 - Fm Left fe m o ra l
reg ion

5 6 .0 0 6 x 8 x 2 t/ S u b c u t a n e o u s  tu m o r 6

2 3 3 -F P i tu i ta ry - - K  C hrom ophobe  adenom a 24

2 3 4 -F Abdomen 
P a n e re a s

60. 82 6 x 4 x 3 M am m ary  f ib ro ad en o m a  
t ' I s l e t  c e l l  adenom a

24
s

i

u>

uoX

oo
Ut
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T A B LE LI

TE ST MATERIALI A rò c lo r  1260 

T w o -Y e a r .C h ro n ic  O ra l  T oidcity  Study - Albino R ata  

D esc r ip t io n  o l T u m o r  F indings

Group: 100 ppm

Animal 
N um ber 
and Sex Location

W eight
(g ra m s )

Size
(cm) C la s s i f ic a t io n

M onths
on

T e s t

2 4 4 -M P a n c re a s - - * 1 Adenom a 24

264-M P a n e re à s - ‘ ¿ ' ' 'Is le t c e l l  ad en o m a 21

281 - F Abdomen - - / M a m m a ry  f ib ro ad e n o m a  » 24

2 9 3 -F L iv e r 35 .04 6 x 4 x 2 Ly mphoa a re  orna 23

2 9 4 -F Abdominal
cavity•

5 0 .7 5 6 x 4 x  3 F ib ro m a 24

3 0 1 ,F. L iv er ■ _ - L y m p h o sa rc o m a 23

3 à
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T A B L E  LI continued 

T E ST  MATERIALS A ro c lo r  1260 

T w o -Y e a r  C hron ic  O ra l  Toxicity  Study -  Albino Rata 

D cac r lp t io n  o l  T u m o r F ind ings 

G roup; 100 ppm * 1

Animal M on ths
N um ber W eight S ire  on
and Sex Location  (g ra m s !  ______(cm ) _______________ C la sa l f ic a t lo n  T e a l

1302-F  Lym ph node - - ^ 'L y m p h o s a rc o m a  24

308-F  

’ 311 - F

312-M 

314-F  ,

P i tu i ta ry

Abdomen

P i tu i ta ry

Abdomen;

- - k ' C h rom ophobe  adenom a 24

14.00 4 x 3 x 2
1 x 2 x 1

» 'M am m ary  f ib roadenom a  , 
iM a m m a ry  f ib roadenom a

24

- - ' 'C h ro m o p h o b e  adenom a 24

2 6 .0 0 5 x 4 x 3 ^  M a m m a ry  f ib ro ad en o m a 24

. j
Z2
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R EPO R T-TO

MONSANTO COMPANY

TW O-YEAR CHRONIC ORAL TOXICITY WITH 
AROCLOR 1254 

IN ALBINO RATS

NOVEMBER 12, 1971

EBT NO. B7298

L In troduction

At the r e q u e s t  of M onsanto  Company, a  tw o -y e a r  ch ron ic  o r a l  

tox ic ity  s tudy  was conducted using  albino r a t s  to d e te r m in e  the p o te n t ia l  

tox ic ity  of A ro c lo r  1254, Lot No. AK-38. The following re p o r t  r e p r e s e e
e

the r e s u l t s  of this invest iga tion .

ACM 0035

00 347



H. S u m m a r y  i

A tw o - y e a r  c h ro n ic  tox ic ity  study was conducted  using  albino r a t s  

fed d ie ts  co n ta in ing  1 (T -I), 10 (T-II) o r  100 (T-III) ppm A ro c lo r  1234.

F o o d  co n su m p tio n  w as not a l te re d  in any te s t  g ro u p . Body weight ga ins  1 \ ' 

of t e s t  and c o n t ro l  a n im a ls  did not d iffe r  a f te r  3 o r  12 m onths of te s t in g .  { 

A f te r  24 m o n th s  fe m a le s  fed 100 ppm A ro c lo r  1254 had gained l e s i  w e ig h t  ,
, i

th an  the c o n t ro l  fe m a le s .  Weight gains of the m a le  r a t s  did not d if fe r  

f r o m  the c o n t ro l s .  The num ber of a n im a ls  dying and the time at w hich  deal 

o c c u r r e d  did not d if fe r  among te s t  and c o n tro l  g ro u p s .
i

H e m a to lo g ic a l  and c l in ica l  blood c h e m is t ry  s tud ie s  conducted a f t e r  j
i

3, 6, 9. 12. IS . o r  24 months did not re v e a l  any a ffec ts  re la te d  to A r o c lo r I

1254. U r in e  a n a ly se s  failed to r e v e a l  any d if fe ren c e  betw een te s t  and  

- c o n tro l  r a t s .

A t s a c r i f i c e  a f te r  3. 6, o r  12 m onths on te s t ,  o rg an  w e ig h ts , o rg a n  to
i

body w eigh t and o rg an  to b ra in  w eight r a t io s  d is c lo s e d  s e v e ra l  ran d o m ly  

o c c u r r in g  m te rg ro u p  d if fe ren c es .  The lack  of any co n s is te n t  dose r e la te d  

r e s p o n s e  and the ab sen ce  of any d e le te r io u s  h is to p a th o lo g ic  change c o n f i rm  

th a t  th e se  d i f f e r e n c e s  w e re  not re la ted  to the in g es t io n  of A roc lo r  1254.

A t the  f in a l  s a c r i f ic e  a f te r  24 m onths on t e s t ,  the abso lu te  l iv e r  weight, 

and  l iv e r  to  body w eight o r  b ra in  weight ra t io s  w e re  s ign if ican tly  e lev a ted  ;
i

In both  T - I l l  m a le s  and fem a le s .  H isto logic  ex am in a tio n s  of the l iv e r s  ,
M

f r o m  the T -U I  group  revea led  s e v e ra l  an im a ls  v. tlh v acu o la r  change.

M itd 'te L ' B I C J T  £ 5 T 2

FonnwTO
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T h is  le s io n  is m o rp h o lo g ica l ly  indicative- of fa t ty  d e g e n e ra t io n .  S p ec if ic  ! 

f a t  s ta in s  c o n f i rm e d  the p re s e n c e  of fa t  in th e se  v a cu o le s .  F o c a l  h y p e r t r o  

and foca l h y p e r p la s i a  w ere  a lso  found in the l iv e r s  f ro m  an im a ls  fed 

A r o c lo r  1 254.

H y p e rp la s ia  of the u r in a ry  b lad d e r  was found in a n im a ls  f ro m  the e o n tr  

g ro u p  and f r o m  eaeh  of the te s t  g ro u p s .  T h is  h y p e rp la s ia  was u su a l ly
i

a s s o c ia te d  w ith  c y s t i t i s .
I

Hone of the tu m o rs  found could be re la te d  to the ingestion  of A r o c lo r
i

1254 and a r e  c o n s id e re d  n o rm a l  for a ran d o m  popula tion  of r a t s  th is  a g e .

R esp ec tfu l ly  su b m itted ,

INDUSTRIAL B IO -T E ST  LABORATORIES, INC.

R e p o r t  p r e p a r e d  by:
Philip  Si. S m ith , B .S . 
A s s is ta n t  T ox ico log is t  
R at T oxicity

R e p o r t  ap p ro v ed  by:
Ja rh es  B. P lank  
Senior Group L ead e r  
R a t  T oxicity

& /■ //■ £ J /-
P a u l  L. W right, Ph. D. 
Section Head, Toxicology

j *.- __- »_ ~
Ml L. K cp lm p u r,  Ph.^> 
Manniiirr. Toxieulogy

N o v em b er  12, 1971 

bb:hp

1,000971
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III* P r o c e d u r e

A. E x p e r im e n ta l  A nim als

T he  a n im a ls  em ployed in the tea t  w e re  C h a r le s  R iver  S t r a in 3 

a lb in o  r a ta .  P o u r  hundred  r a t s  (200 m ale  and 200 fem ale) w ere  s e le c te d  

fo r  the e x p e r im e n t ,  e a r -p u n c h e d  w ith  the a n im a l  n u m b e r  ass igned  and 

b o u sed  in d iv id u a lly  in s ta n d a rd  w ire -b o t to m e d  s te e l  r a t  cages . E a c h  

cage  bo re  a c o lo r - c o d e d  card  identifying the r a t  w ith  r e s p e c t  to p ro je c t  

n u m b e r ,  d i e t a r y  le v e l  a s s ig n m e n t ,  ind iv idual n u m b e r  and sex.

B. O rg a n iz a t io n  of G roups

A s t r u c t u r a l  outline of the e x p e r im e n t  is g iven  in Table I*

TA BLE I

TE ST M ATERIAL; A ro c lo r  1254 

T w o -Y e a r  C hron ic  O ra l  Toxicity  Study - A lbino Rats 

Outline of E x p e r im e n t

G roun
N um ber
Male

of A n im als  
F e m a le s

D ie ta ry  L ev e l  
(oom)

C o n tro l 50 50 None A d m in is te r e d

T - l 50 50 l ■

T -U 50 50 10

T - n i 50 50 100

* C h a r le s  R iv e r  B reed ing  L a b o ra to r ie s ,  N orth  W ilm ington, M ass .

R ) n n n 7 2

ân» no3 5 4 i

0
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C. D i e t s F e e d i n g  and Food C onsum ption  

A ll d ie ts  w e re  p re p a re d  in the c e n t r a l  d ie t  ro o m  of this

la b o ra to ry .  T he  b a s ic  ra t io n  f rom  w hich a l l  d ie ts  w e re  constructed

w as a s ta n d a rd ,  p u lv e r ized  stock ra t  r a t io n - .  The d ie t fo r  any given t e s t  ■
(

g roup  was p r e p a r e d  by blending the c a lc u la te d  am ount of A roc lo r  1254
i

w ith  a p re -w e ig h e d  portion  of the s tock  r a t io n  in a H obart  m ix e r .  1

F r e s h  d ie ts  w ere  p re p a re d  eaeh  w eek and e v e ry  r a t  was o ffe red  

an  am ount of food su ff ic ien t for ad l ib i tu m  feed ing .

Food consum ption  w as re c o rd e d  fo r  five r a t s  of each sex in  e v e ry i
i

group  w eekly  for. the f i r s t  th re e  m onths and m on th ly  fo r the next nine
i

m o n th s .  T h e r e a f t e r ,  p e r io d ic  spot cheeks  w e re  m ade .
i
i

D. Body W eights and V"eight Gains |
- i

In i t ia l ly ,  the  body weight of each  r a t  in e v e ry  group was d e te r «  j
I

m in ed  and r e c o r d e d .  T h e re a f te r ,  in d iv idua l w eighings w e re  m ade w e ek ly  | 

fo r  the f i r s t  13 w eeks and m onth ly  t h e r e a f t e r  u n ti l  the conclusion of the
t

inves t ig a t io n .  {

E . M o r ta l i ty  and R eac tions

C hecks  fo r  m o r ta l i ty  and a b n o rm a l  b e h a v io ra l  reac tio n s  w e re  m a d  

d a i ly  th ro u g h o u t the in v es t iga tion . j
“* f I

F .  • H em ato lo g ic  Studies anH U rine  A na lyses

Blood s tu d ie s ,  including d e te rm in a t io n s  of hem oglobin c o n c e n t r a -  1
I

t ion , h e m a to c r i t  va lue , e ry th ro c y te  count and both  to ta l  and d if f e re n t ia l

BI G TEST ^

* P u r in a  Rat  Chow. R a ls ton  Pur ina  Co. St. Louis.  Mo. F r o w n s

AO* 0C3

O' 351



6

leukocyte  c o u n ts ,  w e re  conducted upon five m a le s  and five fem ales  f ro m  

both  the c o n t ro l  and 100 ppm g roups .
e

U rih e  a n a ly s e s  for the p re s e n c e  of g lu c o se ,  album in, m i c r o ­

scopic  e le m e n ts ,  and d e te rm in a t io n s  of pH and sp ec if ic  gravi ty  w ere  c o n ­

ducted upon u r in e  s am p le s  at the sam e t im e  in te rv a ls  and from  the sam e  

u i im a ls  a s  th o se  em ployed for the blood s tu d ie s .

. T h e s e  s tud ie s  w ere  conducted a f t e r  3, 6, 9 , 12, 18, and 24
J

m onths  of feed ing . |
j

G. C l in ic a l  Blood C h em is try  Studies
i

D e te rm in a t io n s  of blood u re a  n i t ro g e n  co n cen tra t io n  (BUN), !

s e r u m  a lka line  p h o sp h a tase  ac tiv ity  (SAP), fa s te d  blood g lucose  co n cen ­

tra t io n  and s e r u m  g lu tam ic -p y ru v ic  t r a n s a m in a s e  ac t iv i ty  (SGPT) w e re  

conducted a f te r  3, 6, 9, 12, 18, and 24 m on ths  of feeding upon the s am e  

r a t s  as w e re  the  ro u tine  blood s tu d ie s .

H. P a th o lo g ic  Studies

When an a n im a l  succum bed  during  the t e s t  p e r io d , a g ro s s  au to p sy  

w as p e r fo rm e d .  In those  case  when p o s tm o r te m  au to ly s is  was not a d ­

vanced , r e p r e s e n ta t iv e  t i s s u e s  w e re  taken and p r e s e r v e d  in ten p e rc e n t  ‘ 

fo rm a lin  so lu t io n  fo r  possib le  fu tu re  h is to p a th o lo g ic  study. 1
i

A fte r  3, 6 , and 12 m onths of te s t in g ,  five a n im a ls  of each sex f ro rr  

each  group w e re  s a c r i f ic e d  and sub jec ted  to co m p le te  g ro s s  pathologic 

ex am in a tio n s .

A b so lu te  o rgan  w eights w ore  r e c o rd e d  and organ  to body weight 

and organ to b r a in  weight ra t io s  com puted . The following o rgans  w e re

Fonofm ACM 003
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in c lu d ed :  l i v e r ,  k id n e y s ,  sp lee n ,  gonads, h e a r t  and b ra in .  T hese  d a ta  

w e r e  then  s u b je c te d  to s ta t i s t i c a l  a n a ly s is .  An A n a ly s is  of V ariance  was 

conducted  f i r s t  and s ign if ican t effects d is c lo se d  by tha t  t re a tm e n t  w e re  

f u r th e r  s tu d ie s  by  Mt M- te s t s .

C o m p le te  m ic ro s c o p ic  exam inations  w e re  conducted  upon the 

t i s s u e s  and o rg a n s  f ro m  a ll  co n tro l  and 100 ppm  g ro u p  a n im a ls  s a c r i f ic e d  j 

a f t e r  3, 6, o r  12 m onths  of te s t in g .  The following t i s s u e s  and organs 

w e re  inc luded  in  the ex am ina tions :  h e a r t ,  t r a c h e a ,  lungs , l iv e r ,  p a n c r e a s ,  

e so p h a g u s ,  s to m a c h ,  s m a l l  in tes tine  (duodenum , je ju n u m  and  i leum ), caecuri 

co lon , sp lee n ,  lym ph  n odes, k idneys, u r in a r y  b la d d e r ,  gonads, p ro s ta te  

g lan d , s e m in a l  v e s ic l e s ,  u t e r u s ,  p i tu i ta ry  g land , a d re n a l  g lands, s a l i v a r y  

g la n d s ,  th y ro id  g land , p a ra th y ro id  g lands, s k e le t a l  m u s c le ,  s te rn u m , \ 

b o n e , p e r ip h e r a l  n e rv e ,  sp in a l  co rd 'and  b r a in  ( c e r e b r u m ,  c e re b e l lu m  and 

pons).

T he  a fo re m e n tio n ed  t is su e s  w e re  p r e p a r e d  and s ta ined  with 

H e m a to x y i in -E o s in  s ta in .
e

A fte r  two y e a r s  of feeding, a l l  su rv iv in g  a n im a ls  w e re  s a c r i f ic e d  

and su b jec ted  to  co m p le te  g ro s s  pathologic ex am in a t io n .

T h e  ab so lu te  w eights  of the l iv e r ,  k id n e y s ,  s p le e n ,  gonads, h e a r t
1

and b ra in  w e re  r e c o rd e d  im m ed ia te ly  a f te r  s a c r i f i c e .

M ic ro sc o p ic  exam ina tions  w ere  conducted  upon t is su e s  and o rg a n s  

f ro m  se le c te d  a n im a ls  dying during the e x p e r im e n t  and upon a ll  a n im a ls  from  

the final s a c r i f i c e .

KnniW75
AC* 0C3SÌ
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T i s s u e s  and organs ex am in ed  w e re  the s a m e  as  those p rev io u s
i

m e n tio n e d .
t

L . T u m o r  Incidence and C la ss if ic a t io n

À  tab u la tio n  of the inc idence  of tu m o r  fo rm a t io n  in each group 

w as  m ade  a t  the conclusion  of the in v e s t ig a t io n .  In add ition , tum or d a ta  

fo r  ind iv idua l a n im a ls  including loca tion , w e ig h t ,  s ize  and pathologic 

c la s s i f i c a t io n  w e re  r e c o rd e d .

Xm ïl D I V T E S T

Iii

i

i n n o v e
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IV . Resulta

A , Bodv W eights and Weight Gains

T h e  m a le  and fem ale  body w eight da ta  a r e  a s s e m b le d  in Table

I I .  The data in  th is  table also Include the 3. 12 and 24 m onth to ta l weight 
ga ins.

1 0 0 0 9 7 7

acm 0C355j
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TADLE II

T E S T  M A T ER IA L ; A ro c lo r  1254 

T W o-Y ear C h ro n ic  O ra l  T o x ic i ty  Study -  A lb ino  R a t s

Body W eigh t and T o ta l  W eight G ain  D ata

S u m m a ry  of M ean V a lu es

D ie tary  Level of 
A ro c lo r  1254 

(ppm) Sex 0 1 2 3 4 5

Body Weight 
(g ram s)  
Week:
6 7 8 9 10 1 1 12 13

90 - Da y 
T o ta l  W eight 

Ga in
(ft r a n t s  / r a t )

Control M J33 203 245 313 362 373 391 409 424 440 440 449 467 474 3 11F 136 ITS 190 219 244 254 259 265 270 276 281 278 290 288 152

1 M 133 206 253 322 364 373 396 425 4 36 457 470 483 490 509 376
F 136 171 190 213 235 246 248 250 259 270 270 274 279 2H5 119

10 M 133 209 25! 325 375 394 402 410 432 453 470 488 494 508 376
F 136 171 194 220 243 263 2119 293 281 272 276 274 260 286 152

100 M 133 207 260 324 365 375 295 419 428 440 450 469 480 486 353
F 136 174 197 223 242 254 276 290 2UI 268 270 274 277 280 114

O
o
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TA B LE II continued* i
T E S T  MATERIAL» A r o c lo r  1254 

T w o - Y e a r  C h ro n ic  O ra l  T o x ic ity  Study - A lb ino  R a ta  

Body W eight and T o ta l  W eight G ain  Data

S u m m a ry  of M ean V a lu es

D ie ta ry  Level of 
A ro c lo r  1254

(p">m) Sex 4 5 6 7

Control M 498 533 565 593
F 297 310 322 333

1 M 522 550 581 604
F 289 295 307 322

10 M 529 567 593 . 621
F 300 308 321 330

100 M 495 521 541 562
• F 292 300 306 316

nly Weight 12-M onth
(g ram a)  T o ta l  Weight
Month; Gain

8 9 10 II 12 ( g r a m s / r a l )

622 642 667 688 701 568
315 359 374 383 390 254

633 658 680 715 72S 592
333 340 354 367 380 244

642 667 681 700 726 593
341 354 367 380 392 256

586 608 627 642 664 5 3 |
321 326 332 340 347 211

O
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* TA B LE II continued

T E S T  MATERIAL» A r o c l o r  1254 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ty  Study - A lb ino  Rote  

Body Weight and Tota l  Weight Gain  Data 

S u m m a r y  of Mean V a lu es

dietary Leve l  of  
’ A r o c lo r  125-1 

fp;»m) Sex 13 14 15 16

Body Weight 
(gram s)  
Monlli;

17 IH

L

19 20 21 22 23 24

2 4 -  Month  
T o ta l  Weight  

G ai  \
( g r a m s / r a l )

Jonttol M 728 746 759 768 769 767 760 758 739 7 26 6 87 6 4 2 509
F 426 444 466 4 HI 500 515 533 547 551 550 564 551 415

1 M 760 780 807 800 802 795 786 769 750 728 715 6 5 6 523
F 401 426 476 483 493 510 521 532 537 542 55 3 540 404

io  3 M 746 774 824 780 804 ‘ 826 B23 B2I 813 800 767 762 6 2 9
M F 421 433 485 466 475 4U1 485 492 298 . 500 471 500 364

100 ® M 6EB 714 735 730 733 726 716 700 6B5 652 628 656 5 2 3
F 360 367 392 374 381 394 393 398 401 400 395 411 2 7 5 •

^  l> S tat is t ica l ly  s ignif icant  at the 99 p erce n t  conf idence  l im it .

LJLn00
AOH 0 0 3 5 5 5
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B. F ood  C onsumpt ion

T h e  d a t a  obta ined f r o m  the food con su m p t io n  m e a s u r e m e n t s  

co n d u c ted  d u r in g  the f i r s t  12 m on ths  of feeding i r e  s u m m a r i s e d  in Tab le  HI.

T h e s e  d a ta  r e v e l l e d  no s ign if ican t  d i f f e r en c e  b e tw een  t e s t  

an d  c o n t ro l  r a t s .  The  p e r iod ic  checks  conducted d u r i n g  the r e m a i n d e r  

of t h e  i n v e s t ig a t i o n  a l so  r e v e a le d  no outs tanding  d i f f e r e n c e s  be tw een  t e s t  

a n d  c o n t r o l  a n i m a l s .

O

E n n m R g
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T A B L E  If! 1

T E S T  MATERIAL: A r o c lo r  1254 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ty  Study - Albino R a t i  

Food Consum pt ion  Data

03

O
—i
m
in

Dietary Level  of  
Aroclor  1254 

_____ top n)______

Coni rot

Sex 1

M
F

M
F

94
73

112
87

S u m m a r y  of  Mean V alues

Food Consumption  
( g r a m s / r a t / s e v e n  days)  

Week:
5 6 7 8 9

U

160
140

148
117

175
144

156
108

163
107

168
118

137
104

148
113

137
133

214
203

225
208

160
105

197
154

193
137

204
165

218
149

10 11 12

188
151

186
144

191
146

184
144

194
150

187
147

13

196
151-

189
146

A v e r a g e  Food p
C o n su m p t io n  v

(flr»»n a / r a t / s e v e n  d a y alft

174
HO

174
132

10 M 116 139 148
F . 90 109 107

100 M 116 »72 163
F 89 H I 98

164 163 221 201 199 216
114 121 193 159 134 144

185 231 185 189 198 185
129 129 190 146 146 145

191 192 200 199 181
150 151 152 149 136

197 189 189 121 187
139 137 146 193 152
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T A B L E  111 continued

T E S T  M A T E R IA U  A r o c lo r  1254

T w o - Y e a r  C hron ic  O r a l  T ox ic i ty  Study - Albino Rata
(

Food C onsumpt ion  Data
I '
l*

Dietary Level of 
A ro c lo r  1254

1 i p n l Sex 4 5

Coni rol M 196 189
F 148 154

1 M 189 IBI
F 141 159

10 M 190 191
F 139 138

100 M 179 168
* F 148 141

S u m m a r y  of Mean Values

Food Consumpt ion  
( g r a m s / r a t / a e v e n  days} 

Mouth:
6 7 8 9 10 II

168 147 163 184 179 170
136 121 1 38 152 160 141

184 198 190 190 197 152
147 162 145 150 151 123

189 196 190 188 191 186
148 148 150 145 138 142

190 179 187 182 197 180
144 162 163 151 148 141

•i

A v e r a g e  F ood
t-
F

C o n su m p t io n
12 ( g r a m s / r a t / s e v e n  d a v s l

187 176
127 142

190 186
126 145

163 187
149 144

188 183
137 148

Lr>

in



o c c u rr in g  during  the

C . M o r ta l i t y  and Reaction»
*

A  freq uency d is tr ib u tio n  of n a tu ra l deaths 
in v e s tig a tio n  appears in  Tab le IV«

No untow ard  b ehav io ra l reac tions w ere  noted among any o f the 
a n im a ls  em ployed in  the inves tig a tion .

Q

F o n 0 9 R 4
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.TABLE IV

T E S T  MATERIAL':  A r o d o r  1254 

T w o - Y e a r  C h ro n ic  O r a l  T ox ic i ty  Study -  A lb ino  Rata

M o r ta l i ty  Data

F r e q u e n c y  D la t r lbu t ion  of Deathe

D ie ta r y  Leve l
(ppm) Sex 1-3 4 -6

F r e q u e n c y  D is t r ib u t io n  
M onths :

7 - 9  10-12 13-15

of D eaths  

16-18 19-21 2 2 -24
T o t a l  Dead 

N u m b e r  Tested*

Control M 0 0 0 2 1 7 6 9 2 5 /3 5
F 0 0 0 1 3 5 7 3 19/35

1 M 0 0 0 2 5 6 0 9 30 /35
F 2 0 0 1 2 1 5 3 14/35

10 M 0 0 0 1 3 5 0 10 2 7 /3 5
F 0 1 1 4 2 3 4 7 2 2 /3 5

100 M 0 0 1 3 2 5 7 9 2 7 /3 5
F 1 0 2 4 4 2 4 6 2 3 /3 5

P o e  a not include the five an im a le of each  sex f rom  e v e r y  g roup s a c r i f i c e d  fo r  in t e r im  pa tho log ic s t u d i e s .

o

cvoUJLTi_
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D . H em ato log ic  and C lin ic a l Blood C h e m is try  Sad ies

M ea n  m a l e  and fem a le  hem ato log ic -and  c l in i c a l  blood c h e m i s t r y  

d a t a  a r e  s u m m a r i z e d  in T a b le s  V th rough  EC.

V a lues  fo r  a l l  p a r a m e t e r s  inves t iga ted  w e r e  within  the n o r m a l  

r a n g e  fo r  the  a lb ino r a t .  No s ign i f ic an t  d i f f e r e n c e s  be tw een  t e s t  and  c o n t r a  

v a l u e s  w e r e  o b s e r v e d .

AOM C03561

00 , 364
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T A B L E  V
T E S T  M ATERIAL: A r o c lo r  1254

T w o - Y e a r  C h ro n ic  O r a l  T ox ic i ty  Study - Alb ino R a ta  

H e m a to lo g ic  Data 

S u m m a r y  of Mean Valuea

D ie ta ry
Level
(pnm) Sex 3

T o ta l  Leukocyte Count 
(thou a and a /mm^ ) 

Month:
6 . 9  12  18 24 3 6

E ry th ro c y te  Count 
(m i l l io n s  / mm^ ) 

Monti»:
9 12 1 8 24

M 14.0 15.4 1 0 . 1 1 1 . 1 9.9 1 1 . 2 8 . 1 8 . 2 8 . 7 8 . 8 7. 6 6 . 5
Contro l

F 9. 1 9 .4 6 . 7 7.6 8 . 8 7.6 7. 5 7 .7 7. 3 . 7. a 7. 7 6 . a

M 15. 1 15.2 10.9 1 1 . 0 9.8 1 0 . 2 7.5 7 .7 8 . 1 7. 7 8 . 0 8 . 0
100

F 1 1 . 6 1 2 . 2 7.3 8.7 6 . 6 1 1 . 8 7.5 7.6 7.7 6.9 7. 3 6 .4
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TA B L E  VI

T E S T  MATERIAL: A r o c l o r  1254 

T w o - Y e a r  C hron ic  O r a l  Tox ic i ty  Study -  Albino Rata  

H em ato lo g ic  Data 

S u m m a r y  of Mean Valuea

H e m o g l o b i n  C o n c e n t r a t i o n  H e m a t o c r i t  V a l u ó
D i e t a r y

L e v e l
I p n m ) S e x 3 6

( g / 1 0 0  m l )  
M o n t h :

9 12 10 24 3 6 7

17.)
M o n t  h: 

12 18 24

M 17.  1 17.  7 1 5 . 7 1 7 . 6 16.  1 1 3 . 6 51 49 4 8 50 41 35
C o n t r o l

F 1 6 . 9 1 7 . 4 14.  1 16.  7 16.  4 14.  6 50 4 7 43 . 46 42 38

M 1 5 . 6 1 7 . 6 1 3 . 8 1 5 . 6 1 5 . 7 1 5 . 3 4 7 4 7 42 44 41 40
100

F 16.  S 17.  8 1 3 . 9 14.  5 1 4 . 5 1 2 . 7 48 4 7 42 40 37 32

\ r
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TABUE VII

T E S T  M ATERIAL: A r o c l o r  1254 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ty  Study -  A lb ino  R a t s  

H e m a to lo g ic  Da ta

S u m m a r y  of M ean  V a lues

D ie t a r y
Level
(pnml Sex 1 6

D if fe ren t ia l  Leukocyte  
Lym phocy tes  

Month:
9 12 18

Count (N um ber  of Cel l  

24 3 6

■ p e r  H u n d r e d ) 
N e u t ro p h i l s  

Month:
__9______ 12____ 18 24

C o n t ro l
M 62 .0

•
8 6 .6 80 .4 7 8 .8 79-0 6 5 .4 16.0 11.4 18 .6 2 0 .6 2 0 .0 32. 2

F 0 3 .0 8 6 .6 8 6 .8 69 .0 70 .2 6 1 .4 15.4 11 .6 11. 8 . 10 .0 29. 2 3 6 .0

100
M 88.2 7 9 .6 8 5 .8 85 .2• 6 9 .8 6 8 .0 10.8 2 0 .2 13. 8 14 .2 2 9 .0 3 0 .2

F 9 2 .2 9 2 .0 7 9 .6 8 4 .6 79 .0 6 1 .0 7 .4 7 . 8 2 0 .2 15.0 20 .4 3 7 .6

!
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T A B L E  Vii  continued 

T E S T  M ATERIALI A r o c l o r  1254 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ty  Study -  A lb ino  R a ta  

H e m a to lo g ic  Data  

S u m m a r y  of M ean  V a lues

D if fe ren t ia l  Leukocyte  Count (N um ber  of Cel ia  p e r  Hundred)
D ie t a r y

Level
Monocytea

Month:
E o i ln o p h l la

Month:
(npm) Sex 3 6 9 12 18 24 3 6 9 12 18 24

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
Contro l a

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

100
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

F 0 . 0 0 . 0 0 . 0 0 . 0 0.Ó 1.0 0 .4 0 . 2 0 . 2 0 . 4 0 . 6 0 . 4

I -

o
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T A B L E  VII continued l

T E S T  M ATERIA L: A r o c l o r  1254 . •
i

T w o - Y e a r  C h ro n ic  O r a !  T o x ic i ty  Study -  A lb ino  R a ta  

H e m a to lo g ic  Data
f

S u m m a r y  of M ean Valuea

D if ferent ia l  Leukocyte Count (Number  of  C e l la  p e r  Hundred)
D ie ta r y

Leve l
(ppm) Sex 3 6 9

Basop hi l s
Month:

12 IA 24

C o n t ro l
M

i
0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0

F 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0

100
M 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0

F 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0

ocr
* i n



^t
ft

UU
Ut

f

r ~ } ( k\  ry

o  •

T A B L E  VIII

T E S T  MATERIAL: A r o c lo r  1254 

T w o - Y e a r  C hron ic  O ra l  Tox ic i ty  Study -  Albino R a ta  

H em ato log ic  Data
n
u

S u m m a r y  of Mean Valuea

D ie ta r y
Leve l
(ppm) Sex 3

S e r u m  G l u t a m i c - P y r u v i c  
T ran a a m ln a e e -A c t lv i ty  

(Dado Units)
Month:

6 9 12 18 24 3

Blood U r e a  N i t ro g en  
Concent  r a t io n  

(mgs  %)
Month:

6 9 12 18 24

M 38 48 45 45 42 36 17 15 12 10 14 15
Cont ro l

F 33 39 38 42 32 30 14 16 15 9 13 11

M 33 32 43 *50 38 41 14 15 13 12 11 15
100

F 32 46 49 61 46 78 16 15 13 14 13 15

£
\
i

r
4. _________________________________ ____ _________________________________
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T A B L E  IX

T E S T  MATERIAL: A r o c lo r  1254 

T w o - Y e a r  C hron ic  O r a l  Tox ic i ty  Study -  Albino Rata  

Hem ato log ic  Data  

S u m m a r y  of Mean Valuea Ì
I
V;D ie ta ry

Level

Contro l

100

F a a te d  Blood GIucobo 
C on cen t ra t io n  

(mga %)
Mouth:

S c r u m  A lkalino  Phoaphataae  
A ct iv i ty

(K ln g - A r m a t r o n g  Unita) 
Month:

Sex 1 6 9 12 18 24 3 6 9 12 18 24

M 128 123 89 88 138 99 2 8 .6 2 4 .7 2 1 .5 20. 3 16 .2 22. 3

F 130 118 115 92 134 109 18.9 17 .8 10.6
* Vi

11.9 16 . a 2 0 .2

M 109 113 129 128 124 115 35 .4 2 3 .2 27 .4 27. 1 14 .6 2 3 .5

F 120 107 124 113 132 107 17. 1
■r- fi
18. | 19 .3 16 .7 10.0 2 1 . 6

IVu
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E .  U r in e  A na lyses

M ean m ale  and fem ale  u rin e  analyses data are summarized in
Tab le«  X  th roug h  X I I .

No d iffe rences w e re  noted between the u r in e  fro m  control and
te s t an im a ls  a t the in te rv a ls  o f exam ina tion .
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T A B L E  X

T E S T  MATERIAL: A r o c l o r  1254 

T w o - Y e a r  C h ro n ic  O ra l  T o x ic i ty  Study -  Albino Rata  

U r in e  A na lyses  Data  

S u m m a r y  of Mean Values

O  »

Ui
Ui o

IPIT

D ie ta ry
Level
(ppm) Sex 3 6

G lucose
Month:

9 12 18 24 3 6

Albumin
Month:

9 12 18 24

M n n n n n n n n t t «2 43
Control

F n ' n n n ‘ n n n n n n t 4 2

r

M n n n n n n n n t t t 42
100 s

F n n n n n n n n t t t 43

*5 . . . .
• 5 Key:

? n = negative
^  * - t r a c e ;  l e s s  than  30 m g /1 0 0  m l  u r i n e

4 I = 30 to 100 m g /1 0 0  m l  u r in e  
42 = 100 to 300 m g /1 0 0  m l  u r i n e  
4 3 = 300 to 500 m g / 100 m l  u r i n e  
* '1 = m o r e  than 500 n i g / 100 m l  u r i n e

i r
U i

Ì

r.
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T A B L E  XI

T E S T  MATERIAL: A r o c l o r  1254 

T w o - Y e a r  C hron ic  O ra l  Tox ic i ty  Study -  Albino R a ts  

U r in e  A n a ly se s  Data

o>

O

m

S u m m a r y  of Mean Values

D ie ta ry
Lo voi
ÎP* I

r r. I

M ic r o sc o p ic  E l e m e n t s  pi I
Month: Month:

5 .x 1 6 9 12 18 24 3 6 9 12 IS 24

* irii| :% n n n n l l 7 7 6 7 7 6

r • * n n n t t 8 8 7 8 6 6

% « i* n n% n t t 7 7 6 7 6 6

p ••ss n n N t t 8 8 7 7 6 6

o
°  >.

-  5VJ
Oo
-W.

Key;
K - X. trina I 
n a nii^ativs
t ■ t r a c e ;  l e s s  than 5 p e r  low power  field 

+ I a 5 to 10 p e r  low powor field 
♦ 2 = 10 to 15 per  low power field 
11 = m o r e  Ilian 15 pe r  low power  field

M
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T A B L E  XII

T E S T  MATERIAL; A r o c lo r  1254 

T w o * Y e a r  C h ro n ic  O r a l  T o x ic i ty  Study - Albino Rata  

U r in e  A na lyses  Data

S u m m a r y  of Mean Values

D ie ta ry
Level
(npml Sex 3 6

Specif ic  G ra v i ty  
Month;

9 12 IB 24

M 1.029 1.022 1.033 1 .027 1.042 1 .051
C ontro l

F 1.020 1.019 1.025 1.024 1.032 1 .0 3 9

M 1.018 1.021 1.029 1 .027 1 .037 1 .0 2 7
100

F 1.020 1.018 1.023 1 .022 1.029 1.031
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O

r.i
i/i

U

hI-

rvl



MIS# • « I

■rA
?

f

(

K-w

/l

î*• P a th o lo g ie  Studios

J, T h r e e  «Month Sacr i f ice

a .  G r o s s  Pathologie  Findings

No outs tanding d i f f e r en ces  w e r e  noted between te s t  

and c o n t ro l  r a t s  upon g ro s s  pathological  e x am in a t io n .

b.  O rgan  U’elght and Organ to Bodv and
Organ  to B ra in  V.'cigiit Ratio Data

.* The r e s u l t s  of the s t a t i s t i c a l  a n a l y s e s  conducted on 

ab so lu t e  o rg a n  w e igh ts ,  o rgan to body weigh t  and o r g a n  to b ra in  weight 

r a t i o s  a r e  s u m m a r i z e d  in Tab les  XIII th ro u g h  XVIII.

Signif icant d i f f e rences  be tw een  a t e s t  g roup and the 

c o n t r o l  g roup  a r e  des igna ted  by a s t e r i s k s  following the  t e s t  va lue«.

Organ  weights ,  o rgan  to body weigh t  and organ  to b r a i n  

w e igh t  r a t i o s  d i s c lo se d  s e v e r a l  ran d o m ly  o c c u r r in g  in te rg ro u p  d i f f e r en c es .  

The  laek  of any  c o n s i s t e n t  dose r e la ted  r e s p o n s e  and  the absence  of any 

d e l e t e r i o u s  h is topa tho log ie  change con f i rm  th a t  th e s e  d i f fe rences  w e re  

not r e l a t e d  to the ingest ion of A ro c lo r  ¡¿54.

F , n n f W 9 8O

AQ* 003573

OC 376



O
W
U
ü
U
i

T E S T  MATERIAL: A r o c l o r  1254 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ty  Study -  Alb ino  Rata  

O r g a n  Weight and Rat io  Data  

T h r ee -M o n th  S a c r i f i c e  

S u m m a r y  of M ean  V a lues  

Organ :  L iv e r

D ie ta ry  L e v e l
of O r g a n  W eigh t  O r g a n / B o d y  W eigh t  R a t io  O r g a n / D r a i n  W eigh t  R a t io

A r o c l o r  1251 (g) (g /1 0 0  g) (g /g )
fppml M alea  F e m a l e «  M alea______ F c m a l e a  M alea_______F e m a l e s

C o n t r o l 2 1 .4 13 .0 4 .1 3 4 .1 6 10 .3 6 .8 2

1 2 4 . 0 13 .5 4 .3 4 4 .3 4 11 .7 6 . 8 5

10 2 2 . 8 13.1 4 .5 9 4 .2 9 1 0 .9 6 . 8 5

100 2 8 .0 * 13 .8 5 .2 5 4 . 8 9 14 .6** 7 .1 1

♦ S ta t i s t i c a l ly  s ign if ican t  d i f f e r en c e  at  the  95 p e r c e n t  conf idence  le v e l .  
*■* S ta t i s t i c a l ly  s ignif icant  d i f f e r en c e  at the 99 p e r c e n t  conf idence  leve l .
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T A B L E  XIV

TE S T MATERIAL: A r o c lo r  1254 

T w o - Y e a r  C hron ic  O ra l  Tox ic i ty  Study -  Albino Rato 

O rg an  Weight and Rat io  Data 

Thrce'iVlonth S a c r i f i c e  

S u m m a r y  of Mean Valuea 

Organ:. Kldneya

D ie ta ry  Level 
of

A r o c l o r  1254 
fpnml

O r g a n  W eigh t
(el

M a le s  F e m a l e s

O r g a n / B o d y  W eigh t  R a t io
(g /1 0 0  g)

M alea  F e m a l e s

O r g a n / B r a l n  W e ig h t  R a t i o  
(t ' /fi)

M a le s  F e m a l e s

C o n t r o l 4 .0 3 2 . 4 9 0.7B2 0 .8 0 2 . 1 . 9 5 1.31

1 4 . 3 0 2 .6 2 0.77B 0.B45 2 . 0 9 1 .32

10 4 .0 5 2 .6 1 . 0.B21 0 .8 5 2 1 .94 1 .3 6

100 4.21 2 .7 4 0 .7 9 2 0 .9 7 5 2 . 1 9 1 .42

O  **
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T E S T  MATERIAL: A r o c l o r  1254 

T w o - Y e a r  C hron ic  O r a l  T o x ic i ty  Study -  Alb ino  R a t s  

O rg a n  Weight and Rat io  Data  

T h r ee -M o n th  S a c r i f i c e  

S u m m a r y  of M ean Values  

O rgan :  Spleen

D ie ta ry  L ev e l
of O r g a n  W eigh t  O r g a n / B o d y  Weight R a t io  O r g a n / B r a i n  W eigh t  R a t io

A r o c l o r  1254 (g) ( c / ) 0 0  &) (g /g )
( p n m ) M ales F e m a l e s M ale s F e m a l e s M a le s F e m a l e

C o n t r o l
m

0 . 7 6 6 ■ 0 .57B 0 . 1 5 0 0 .1 8 4 0 .371 0 .  302

1 0 .9 4 2 0 .6 6 8 0 .  167 0 .2 1 7 0 .4 5 4 0. 338

10 0 .7 6 6 0 .5 8 6 0 .1 5 4 0. 191 0 .3 6 8 0 . 3 0 8

100 0 .8 1 4 0 .542 0 .1 5 3 0 .1 9 2 0 .4 2 5 0 .2 8 1
r r j
C 7
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T A B L E  XVI

T E S T  M ATERIA L: A r o c l o r  1254 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ty  Study - A lb ino  R a te  

O r g a n  Weight and R at io  Da ta  

T h r e e -M o n th  S a c r i f i c e  

S u m m a r y  of M ean  V a lues  

Organ :  Gonads

.Dietary L eve l
of  O r g a n  W eigh t  O r g a n / B o d y  W eigh t  R a t io  O r g a n / B r a l n  W eig h t  R a t io

A r o c l o r  1254 (g) ( g /1 0 0  g) f g /g )
(ppm) M ale s F e m a l e s M a le s F c m a t e s M a le s F e m a l e s

C o n t ro l 3 .6 0 0 .1 1 4 0 .6 9 8 0 .0 3 7 0 1 .74 0 .0 5 9 9

1 3 .5 0 0 .1 3 4 0 .6 3 7 0 .0431 1 .7 0 0 . 0 6 7 5

10 3 .5 5 0 . 1 1 0 0 .7 2 0 0 .0361 1.70* 0 . 0 5 6 8

100 3 .8 2 0 .1 2 0 0 .7 1 8 0 .0 4 2 6 1 .99 0 .0 6 1 8
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T A B L E  XVII

T E S T  MATERIAL: A r o c l o r  1Z54 

T w o - Y e a r  C hron ic  O r a l  T o x ic i ty  Study -  A lb ino  Rata  

O rg a n  Weight and R at io  Data  

T h r e e -M o n th  S a c r i f i c e

S u m m a r y  of M ean  V alues  

Organ :  H e a r t

D ie ta ry  L eve l
of O r g a n  W eigh t O r g a n / B o d y  W eigh t  R a t io O r g a n / B r a t n  W e ig h t  R a t i o

A r o c l o r  1254 (s i ( g / i o o  g ) ( e / c )
(ppm) Male« F e m a l e s M a le s F e m a l e s M a le s F e m a l e s

C o n t r o l
*

1.59 1.05 0 .3 0 7 0 .3 3 9 0 .7 6 7 0 .5 5 1

1 1 .5 6 1.02 ' 0 .2 8 3 0 .3 3 2 0 . 7 5 6 0 . 5 1 6

10 1.49 0 .9 8 4 0 .3 0 2 0 .3 2 2 0 .7 1 3 0 . 5 1 5

100 1.58 0 .992 0 .2 9 7 0 .3 5 2 0 .8 1 7 0 .5 1 2
•
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T A B L E  XVIII

T E S T  M ATERIA L: A r o c l o r  1254 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ty  Study - A lb ino  R a te  

O r g a n  Weight and Rat io  D a ta  

T h r ee -M o n th  S a c r i f i c e  

S u m m a r y  of M ean  V a lues  

Organ :  D ra in

D ie ta ry  L eve l  
of

A r o c l o r  1254
(ppm)

O r g a n  W eigh t  
(g)

M alea  F e m a l e s

Orgavi /Body W eigh t  R a t io  
( C / I 0 0 g )

M alea  F e m a l e s

F in a l  Body W eigh ts  
•  f S a c r i f i c e d  R a ta  

(fi)
M a le s  F e m a l e s

C o n t r o l 2 . 0 7 1.91 0 .402 0 .6 1 6 518 314

1 2 . 0 7 1 .99 0 .3 7 6 0 .6 4 7 553 311

1° 2 . 0 9 1.91 0 .4 2 4 0 .6 2 5 499* 307

100
-  à
*5---------------------------

1 .95 1 .94 0 .3 6 6 0 .6 8 8 434 281

4)
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e« H is tonatho tog ic  Findings

His topathologic  exam ina t ion  of t i s s u e s  and o rgans  

t a k e n  f r o m  a l l  a n im a l s  f r o m  both  the con tro l  and 100 ppm g roups  was 

conduc ted .

no ted .

T a b le s  XIX and XX l i s t  a l l  h is topa tho log ic  changes

A l l  of the  les ions  noted in the  m i c r o s c o p i ^ e x a m i n a ­

t io n  of t i s s u e s  w e re  those  of spontaneous  d i s e a s e  and a r e  not unusua l  

f o r  the  a lb ino  r a t .  The  m o s t  f requen t  findings w e r e  l e s i o n s  in the 

t r a c h e a  and  lungs ,  indicating chronic  m u r in e  pneum onia .  T h e s e  o c ­

c u r r e d  in the  con t ro l  as well  a s  the r a t s  fed A r o c l o r  1254.

r

AOP 0G358C
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o TA B LE XIX

T E S T  M A T E R IA L :  A r o c l o r  1254 

T w o - Y e a r  C h ro n ic  O r a l  Toxicity  Study - Albino Rata 

H is to p a th o lo g ic  Changes  

Three-M onth  Sacr i f ice  

Croup;  Control

N u m b e r  of 
A n im a l s O r e a n  E x a m in e d Findings lneider.ee

A v e r
C r a

S M a le s T r a c h e a T r a c h e i t i s l l.C
L u n g Chronic  r e s p i r a t o r y

d is ea se 1 ' l .C
* U r i n a r y  B la d d e r H y p e rp la s i a 3 l .C

5 F e m a l e s Lung C h ro n ic  r e s p i r a t o r y
d is ea se 1 1 .0

A l l  o t h e r  t i s s u e s  and o rg a n s  w e r e  n o r m a l  h i s t o l o g i c a l l y .

G r a d in g  S y s t e m

0 . 5  a m i n i m a l
1 . 0  * s l ig h t
2 . 0  = m i l d  
3 . 0 =  m o d e r a t e
4 . 0  a s e v e r e
5 . 0  * e x t r e m e

ADM 0035

0 (  384



TA B LE XX

T E S T  M A T ER IA L ;  A r o c l o r  1254 

T w o -Y e a r  C h ro n ic  O r a l  Tox ic i ty  Study - Albino Rata 

H is to p a th o lo g ic  Changes  

Three -M onth  Sacr i f ice  

Croup: 100 ppm

N u m b e r  of 
A n im a l s  -—- O r g a n  E x a m i n e d - ---------- F indings  -------  . Inc idence  ..

Ave rag 
. .C  rade

5 M a le s T r a c h e a T r a c h e i t i s 1 1 . 0
Lung C h ro n ic  r e s p i r a t o r y

d i s e a s e 3 1 . 0

5 F e m a l e s T r a c h e a T r a c h e i t i s 1 1 . 0

(

i

A l l  o t h e r  t i s s u e s  and o rgans  w e re  n o r m a l  h i s to lo g ic a l ly .  

G r a d in g  S y s te m

0 . 5 =  m i n i m a l
1 . 0  = s l igh t
2 . 0  = mi ld
3 . 0  s  m o d e r a t e  
4 .  0 = seve re
5 . 0  s  e x t r e m e

i!. J',001007
ACM 0035d

OC 385
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2. 5ix»Morth -gi c r i f i c g

a .  C r o s s  Pa tho log ie  Findings

No outs tanding d i f fe rences  w e re  noted between t e s t  and

c o n t r o l  a n i m a l j .

b. C r c a n  h e i g h t  and Qr?an to Bodv and 
O rgan  to Brain  V.'eirht Ratio Data

The r e s u l t s  of the s ta t i s t i c a l  a n a ly s e s  conducted on

absolu te '  o rg a n  w e igh ts ,  o rgan  to 'b o d y  weight and o rg a n  to b ra in  w e ig h t" "

r a t i o s  a r e  s u m m a r i z e d  in T ab le s  XXI th rough XXVI.

O rgan  w e igh ts ,  o rgan  to body weigh t  and o rg an  to b r a i n

w e igh t  r a t i o s  d i sc lo sed  s e v e r a l  random ly  occu r r in g  in te rg ro u p  d i f f e r e n c e s .

The la ck  of any  cons i s ten t  dose r e l a t e d  re sp o n se  and the a b se n c e  of any

d e l e t e r i o u s  h is topa tho log ic  change conf i rm  that th e se  d i f f e r en c es  w e r e

n o t  r e l a t e d  to the ingest ion  of A r o c lo r  1254,

AO* CCJ5a

oc 386
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T A B L E  XXII
9

T E S T  M ATER IA L:  A r o c l o r  1254 

T w o - Y e a r  C h ro n ic  O r a l  Tox ic i ty  Study - A lb ino  Rata  

O rg a n  Weight and R at io  Data 

‘ Six-Month S a c r i f i c e  

S u m m a r y  of Mean V a lu es  

Organ :  Kidneys

D ie ta r y  L e v e l
of  O r g a n  W eigh t  O r g a n / D o d y  W eig h t  R a t io  O r g a n / D r a l n  W e ig h t  R a t io

A r o c l o r  125-1 (g) (g /1 0 0  g) (g /g )
(ppm) M ale s F e m a l e s M a le s F e m a l e s M a le s F e m a l e s

Cont  ro l 4 .0 4 2 .7 9 0 .6 6 4 0 .8 0 6 2 . 0 6 1 .4 3

1 3 . 8 0 2 .5 8 0 .7 1 5 0.7B4 1 .75* 1 .3 9

10 3.22** • 2 .5 0 0 .7 0 3 0 .7 6 0 1.57+ . 1.31

100 3 . 2 3 1* 2 .4 3 0 .7 0 0 0 .861 1 .68* 1 .25

¡ i *  S ta t i s t ica l ly  s ignif icant  d i f f e rence  a t  the 95 p e r c e n t  confidence  level .

C 0
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T A f lLE  XXI

T E S T  M A TER IA L:  A r o c l o r  1254 

T w o - Y e a r  C h ro n ic  O ra l  Tox ic i ty  Study -  A lb ino  R a ta  

O rg a n  Weight and R a t io  Data  

Six-Month S a c r i f i c e  

S u m m a r y  of M ean  V a lu es  

Organ :  Liver-

D ie ta r y  L e v e l
of  O r g a n  W eigh t  O r g a n / B o d y  W eigh t  R a t io  O r g a n / B r a l n  W eigh t  R a t io

A r o c l o r  1254  
(on :u |

<c>
M alea F e m a l e #

( g / 1 0 0  g)
M alea  F e m a l e s

Ce/cl
M a le a  F e m a l e s

C o n t r o l 2 2 . 9 13.1 3 . 7 4 3 . 7 7 1 1 . 7 6 . 7 1

1 1 6 .1** 1 0 .3 *  . 3 .0 f * > 3 . n * ‘* 7 . 4 5 * * 5 . 5 4 *

10 I 2 .9 * * 9 .5 4 * 2 . 8 1 * * 2 . 9 4 * * 6 . 2 9 * * 4 . 9 9 '

100 1 9 .2 1 2 . 4 4 . 1 4 4 . 4 0 1 0 . 0

----- 1-----------—------

6 . 3 9

■> S ta t i s t i c a l ly  s ignif icant  d i f f e rence  a t  the 95 p e r c e n t  confidence  level ,  
O  S ta t i s t ica l ly  significant d i f f e rence  a t  the 99 p e r c e n t  confidence level .
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T A B ^ E  XXIII

T E S T  M ATER IA L:  A r o c l o r  1254 

T w o - Y e a r  C h ro n ic  O r a l  Toxic i ty  Study - A lb ino  Rate  

O rg a n  Weight and R a t io  Data 

Six-Month S ac r i f i c e  

S u m m a r y  of M ean V a lu es  

Organ;  Spleen

D . t ' . a r y  L ev e l
of O r g a n  W eigh t  O r g a n /D o d y  W eig h t  R a t io  O r g a n / B r a l n  W eigh t  R a t io

A r o c l o r  1254 (g) (g /1 0 0  g) if*/£}
{->pml M ale s F e m a l e s M a le s F e m a l e s M a le s F e m a l e s

Cunt ro t 0 .7 5 2 0 .6 8 4 0 .1 2 2 0 .1 9 6 0.  384 0. 350

1 0 .8 3 0 0 .6 0 2 6 .1 5 5 0 .1 8 2 0 .3 8 4 0 . 3 2 4

10 0 .5 8 8 - 0 .5 9 4 0 .1 2 8 0 .1 8 4 0 .2 8 7 0 .3 1 1

*100 0 .6 8 4 0 .512 0 .1 5 0 0 .1 8 0 0 . 3 5 6 0 . 2 6 4

ooU»Ul
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T A B I .E  XXIV

T E S T  M A T ER IA L :  A r o c l o r  1254 

T w o - Y e a r  C h ro n ic  O r a l  Toxic i ty  Study -  A lb ino  R a ta  

O rgan  Weight and R at io  Data 

Six-Month Sac r i f ic e

S u m m a r y  o f  Mean V a lu es  

Organ: Gonads
a

D ie ta ry  L ev e l
of O r g a n  W eigh t  O r g a n / B o d y  Weight  R a t io  O r g a n / B r a l n  W eigh t  R a t io

A r o c l o r  1254 (g) (g /1 0 0  g) (g /g l
(omnl M ales F e m a l e s M a le s F e m a l e s M a le s F e m a l e s

Coni ro l 3 .5 5 0 ,0 9 6 0 0 .5 9 3 0 .0 2 7 9 1.81 0 .0 4 9 2

1 3 . 6 ? 0 .0 9 2 2 0 .691 0 .0 2 8 0 1 .70 0 .0 4 9 6

10 3 .3 0 O.OB68 0 .7 2 4 0 .0272 1.61 0 .0 4 5 4

100 3 .4 4 0 .1 0 4 0 .7 4 7 0 .0 3 6 4 1.79 0 .0 5 3 6
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T A B L E  XXV

T E S T  M A TER IA L:  A r o c l o r  1254 

T w o - Y e a r  C h ro n ic  O r a l  Toxic i ty  Study - A lb ino  R a ta  

O rg an  Weight  and R a t io  Data 

Six-Month S a c r i f i c e  

S u m m a r y  of M ean  V a lu es  

O rgan :  H e a r t

D ie ta r y  L e v e l  
of

- A r o c lo r  1254
fpnin)

O r g a n  W eigh t  
(8>

M ale s  F e m a l e s

O r g a n / B o d y  Weight R a t io
(g /1 0 0  g)

M a le s  F e m a l e s

O r g a n / B r a t n  W eig h t  R a t io  

M a le s  F e m a l e s

C o n t ro l 1 .7 0 1 .05 0 .282 0 .302 0 .6 6 7 0 . 5 3 8

1 1 .58 1 .04
• 0 .2 9 8 0 .3 1 6 0 .731 0 .5 5 9

10 1 .44 1.03 0 .3 1 4 0 .3 2 0 0 .7 0 2 0 . 5 3 9

100 1 .4 0 1.02 0.301 0 .361 0 .7 2 9 0 .5 2 6

23
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T A B L E  XXVI
* I

T E S T  MATERIAL.! A r o c l o r  1254 

T w o - Y e a r  C h ro n ic  O r a l  Toxic i ty  Study -  A lb ino  R a t s  

O rg a n  Weight and Rat io  Data 

Slx-Monlh S a c r i f i c e  

S u m m a r y  of M ean  V a lues

Organ; Drain

D ie ta r y  L e v e l  
of

A r o c l o r  1254 
(pnnt l

- O r g a n  W eigh t  
(fi>

M ale s  F e m a l e s

O r g a n / B o d y  W eigh t  R a t io
( g /1 0 0  g)

M a le s  F e m a l e s

F in a l  Dody W eights  
of S a c r i f i c e d  Rats  

( t: )
M a le s  F e m a l e s

C o n t r o l 1 .9 6 . 0 . 3 2 0 0 .5 6 0 613 348

1 2 . 1 6 1 .86 0 .4 0 4  4 0 .5 6 2 534 331

10 2 . 0 5 1.91 0.447*'* 0 .5 9 3 459 322

100 1.92 1.94 0 .4 1 4 * * 0.681** 464 285

^  * S ta t is t ica l ly  signif icant  d i f fere n c e  at the 95 p ercent  conf idence  le v e l .
O  S ta t is t ica l ly  signif icant d i f ference  at  the 99 p erce n t  conf idence  l e v e l .
—
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e. Histopathologic  T i ndi.-.gs

His topathologic  exam ina t ion  o£ t i s s u e s  and o rgans  

t a k e n  f r o m  a l l  a n im a l s  f r o m  ba th  the  co n t ro l  and 100 p p m  groups  was  

conduc ted .

T a b le s  XXVII and XXVIII l i s t  a l l  h is topa tho log ic  c h a n g e s

n o ted .

All  of the le s ions  noted in  the  m i c r o s c o p i c  exam ina t ion  

of t i s s u e s  w e r e  t h o s e  of spontaneous  d i s e a s e  and a r e  not unusual  fo r  the  

a lb ino  r a t .  T h e  m o s t  f requen t  f indings w e r e  l e s io n s  in the  t r a c h e a  and 

lungs» in d ic a t in g  ch ron ic  m u r i n e  pneumonia .  T h e s e  o c c u r r e d  in  the 

c o n t r o l  a s  w e l l  a s  the  r a t s  fed A r o e lo r  1254.

00 1 * ? C
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TA B  LS XXVII

T E S T  M A T E R IA L : A ro c lo r  1254 
T w o -Y e a r  C hron ic  O ra l T o x ic ity  Study - A lb ino  Rats 

H is top a tho log ic  Changes 

S ix-M onth  S acrifice  
Group: C on tro l

N um b er o£ 
A n im a ls O r can Exam ined F ind ings Incidence

A v e ra  
G radi

5 M a les T ra c h e a  ̂T ra c h e it is 2 1 .5
F o c a l tra c h e it is 2 1 .0

Lung F o c a l pneum onitis 1 * 0 .5
H yp e rem ia 2 1 .0

L iv e r F o c a l p e richo lang itis * 1 1 .0
S k e le ta l M uscle Fo c a l in fia m m a tio  n 1 1 .0

5 F em a le s T ra c h e a F o c a l tra c h e itis 1 1 .0
Lung H yp e rem ia 2 * 2 .5
L iv e r H yp e rem ia 1 1 .0 .

P e r ic h o la n g it is 1 0 .5
K id n e y F o c a l in fla m m a tio n 1 1 .0

A l l  o th e r tis su e s  and organs w e re  n o rm a l h is to lo g ic a lly .  
G rad ing  S ys tem
0 .5  *  m in im a l
1 .0  a s lig h t 
2 . 0 *  m ild
3 .0  *  m o d e ra te
4 .0  ■  se ve re
5 .0  *  e x tre m e

%
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T E S T  M A T E R IA L :  A r o c l o r  125-t 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ty  Study - Albuio Rats  

H is to p a th o lo g ic  Changes  

Six-Month Sacr i f ice  

Group: 100 ppm

N u m b e r  of 
A n im a ls O m r .  E x am in ed Findings Incidence

Ave r a g  
G ra d e

5 M ale s T r a c h e a T r a c h e i t i s 2 2 . 0
F o c a l  t r a c h e i t i s 1 1 . 0

Lung F o c a l  pneumonit is 3 0 . 5
L i v e r F o c a l  pe r icho lang i t i s 1 2 . 0
Kidney F o c a l  nep h r i t i s l 0 . 5

5 F e m a l e s H e a r t M y o ca rd i t i s 1 • 0« 5
T r a c h e a F o c a l  t r a c h e i t i s 3 0 . 5
Lu n g F o c a l  pneumoni t is 4 1 . 0

H y p e r e m i a  * X 1 . 0
K id n ey F o c a l  nephr i t i s 2 3 . 0  '

A l l  o th e r  t i s su e s ,  and  o rg a n s  w e r e  n o r m a l  h i s to lo g ic a l ly .  

G fad ing  S y s t e m

0 . 5  9 m i n i m a l
1 . 0  * s l ig h t
2 . 0  * m i l d
3 . 0  = m o d e r a t e
4 . 0  s  s e v e r e
5 . 0  » e x t r e m e

L- ' AOH 003592
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3. T w c ly c -M o n th  S a c r i f î ce

a .  ' C r o s s  Pa thologie  Findings

G ro s«  pathologic  findings among t e s t  an im als  w e re  not 

s ign i f ican t ly  d i f f e r e n t  f rom  those noted Ln con t ro l  a n im a l s .

b. O rgan  Weight and Rat io Data

The  m e a n  organ  weight and r a t i o  da ta  collected  at  the 

12-m o n th  s a c r i f i c e  a r e  p re sen te d  in T ab les  XXDC th rough  XXXIV.

S ta t i s t i c a l ly  s ign if ican t  d i f ferences*  a r e  des igna ted  by 

a s t e r i s k s  following the t e s t  group value.

O rg an  weigh ts ,  o rgan  to body weight and organ  to b r a i n  

weigh t  r a t i o s  d i s c lo se d  s e v e r a l  ran d o m ly  o c cu r r in g  in te rg roup  d i f f e r e n c e s .  

The la ck  of any  c o n s i s t e n t  dose r e l a t e d  r e s p o n se  and the a b sen ce  of  any 

d e l e t e r i o u s  h i s topa tho log ic  ehange con f i rm  that  t h e s e  d i f f e r en ces  w e r e  no t  

r e l a t e d  to the inges t ion  of A ro c lo r  1254.

*0*
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T A B L E  XXIX»

TEST MATERIAL.: Arocior 1254

T w o - Y e a r  C h ro n ic  O r a l  T o x i c i t y  Study - Alb ino  Rat*

T w e lve -M on th  S a c r i f i c e  

O r g a n  Weight  and R a t io  D a ta  

S u m m a r y  of M ean  V a luea  

O rg a n :  L i v e r

O r g a n  W eigh t  O r g a n / B o d y  Weight  R a t io  O r g a n / B r a l n  W eig h t  R a t io
D ie ta ry  L e v e l  (g) (g /1 0 0  g) , ( g / g |

(anm) M a le s F e m a l e s M ates F e m a l e s M a le s F e m a l e s

C o n t ro l . 22 .1

VI• 3 . 7 9 3 . 5 2 10 .8 7. 72

1 2 0 .6 12 .9 3 .0 9 * 3.41 9 . 8 9 7. 29

10 2 3 .5 14 .6 3 .5 2 4 .3 4 11 .2 7 . 3 4

100 2 7 .1 * 12 .2 4 .5 8 *
i

3 .4 3 12.7 6 .  30

* S ta t i s t i c a l ly s ignif icant  d i f f e r en c e  at  the  95 p e r c e n t  conf idence  le v e l .
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T A B L E  XXX

T E S T  M A T E R IA L :  A r o c l o r  125-4 

T w o - Y e a r  C h r o n ic  O r a l  T o x ic i ty  Study -  A lb ino  R a ta

%

T w elve -M on th  S a c r i f i c e  

O rg a n  Weight and Rat io  Data

S u m m a r y  of Mean V a lu es  

O rgan :  Kidneys

9

D ie ta r y  L e v e l
O r g an  W eigh t  

(g>
O rg a n /D o i ly  W eigh t  R a t io

( g /1 0 0  g)
O r g a n / B r a l n  W eig h t  Rat io

loom) M a le s F e m a l e s M a le s  F e m a l e s M a le s F e m a l e s

C o n t ro l 4 . 0 4 3 .1 9 0 . 6 9 2  0 . 7 3 8 1 .97 1 .5 8

1 4 .0 9 2. 75 0 .6 1 8  0 .7 2 8 i .  98 1 .5 5

10 4 .6 4 2 .7 6 * 0 . 6 9 7  0 . 8 1 7 2.21 1 .3 9

100 4 . 3 9 2 .7 8 * 0 .7 4 0  0.  796 2. 06 1. 44

* S ta t i s t i c a l ly  s ign i f ican t  d i f f e r en c e  at  the  95 p e r c e n t  conf idence  l e v e l .
i
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T A B L E  XXXI

T E S T  M A T E R IA L :  A r o c l o r  1254 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ty  Study - A lb ino  R a ta
■ •

T w elve -M on th  S a c r i f i c e  

O r g a n  Weight  and  R at io  Data  

S u m m a r y  of M ea n  V a luea  

O rgan :  Sp leen

O r g a n  W eig h t  O r g a n / B o d y  Weight  R a t io  O r g a n / B r a l n  W eigh t  R a t io
D ie t a r y  L e v e l  (g) (g /100  g) (g /g )

fanm) M a le s F e m a l e s M ales F e m a l e s M a le s F e m a l e s

C o n t r o l ■ 0 . 7 7 8 0 .7 9 6 0. 133 0 .1 8 3 0. 380 0. 396

1 0 .7 1 4 0 .4 8 4 *
•

0. 107 0. 129 0 .344 0. 271

10 0 .9 0 4 0. 548 0. 135 0 .161 0 .4 3 0 0 . 2 7 5

100 0 .7 5 4 0 .9 7 6 0 .1 2 6 0 . 2 8 0 0 .3 5 2 0 . 5 1 7

* S t a t i s t i c a l l y  s ign i f ican t  d i f f e r en c e  at  the 95 p e r c e n t  conf idence  level»'
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T A B L E  XXXII

T E S T  M A T E R IA L :  A r o c l o r  1254 

T w o - Y e a r  C h r o n ic  O r a l  T o x ic i ty  Study - A lb ino  R a t s

Tw e lv e -M o n th  S a c r i f i c e
r

O r g a n  W eigh t  and Rat io  Data  

S u m m a r y  of M ean  V a lu es  

O r g a n :  Gonads

O r g a n  W eig h t  O r g a n / B o d y  Weight  R a t io  O r g a n / B r a l n  W eigh t  R a t io
D ie ta r y  L e v e l  (g) (g /1 0 0  g) (g /g )

( m m ) M a le s F e m a l e s M ale s F e m a l e s M a le s F  c m a l e s

C o n t ro l ' 3 .4 6 0 . 1 1 6 0. 592 0 .0 2 7 5 1 .70 0 .0 5 7 4

1 ■ 3 .6 8 0. I l l 0 .5 5 7 0 .0 2 9 4 1.78 0 .0 6 2 4

10 3 .6 8 0 .0 9 1 8 0 .5 5 0 0 .0 2 7 0 1.75 0 .0 4 6 1

100 3. 56. 0 .121 0 .6 0 3 0 .0 3 3 4 1.67 0 .0 6 2 4
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T A B L E  XXXIII

T E S T  M A T E R IA L :  A r o c l o r  1254 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ty  Study - A lb ino  R a te

T w e lv e -M o n th  S a c r i f i c e  

O r g a n  Weight  and R a t io  Data.

S u m m a r y  of M ean  V a lu es  

O rg a n :  H e a r t

D ie ta ry  Level  
(onml

O r g a n  W eigh t
(e)

M a l e s  F e m a l e s

O r g a n / B o d y  W eigh t  R a t io
(i i /100  g)

M a le s  F e m a l e s

O r g a n / B r a t n  W e ig h t  R a t io
<b / b )

M a le s  F e m a l e s

C o n t ro l 1.71 1 .25 0 .2 9 3 0. 286 0 .8 3 5 0 . 6 0 9

1 1 .68 i . n 0 .2 5 5 0 .301 0 . 8 1 2 0 . 6 3 5

1 t o 1 .84 l . 08** 0. 275 0 .3 2 2 0 .8 7 5 0 . 5 4 4 *

1 t oo 1 .6 9 1. 14 0. 284 0. 325 0 .7 9 5 0 . 5 8 9

£
o
CD

•uo

>oT

Oo

•  S ta t i s t i c a l ly  s ign if ican t  d i f f e r en ce  a t  the  95 p e r c e n t  conf idence  level .  
«•> S ta t i s t i c a l ly  s ign if ican t  d i f f e r en ce  at the 99 p e r c e n t  conf idence  level.
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T A B L E  XXXIV

T E S T  M A T ER IA L :  A r o c l o r  1254 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ty  Study -  Alb ino  R a ta  

T w olve -M on th  S a c r i f i c e  

O r g a n  Weight and Ratio* Data 

S u m m a r y  of M ean  V a lu es  

O rg a n :  B r a i n

O r g a n  Weight O r g a n /B o d y  Weight R a t io F in a l  Body W eigh t  of
D ie ta ry  Levol (s) ( c / i o o  g) S a c r i f i c e d  An l m a l a  ( g r a n

(pom) M ale s F e m a l e s M ale s F e m a l e M ale s F c m a  lea

Contro l 2 .04 2 .0 2 0 .3 5 0 .4 7 4 5B4 439

1 2 .0 8 . 1 .78 0 .3 1 5 0 .4 7 5 665 380

3  10 2. 10 1.99 0. 315 0.591 669« 338;»

-A 100 2. 14 1.93 0 .361 0 .5 5 2 596 355

* S ta t i s t i c a l ly  s ignif icant d i f f e r en ce  a t  the 9$ p e r c e n t  confidence leve l .
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c His topathologie  Findings

His topathologic  exam ina t ion  of t i s s u e s  taken f rom  eac h  r a  

s a c r i f i c e d  f r o m  the con tro l  and 1Q0 ppm  groups  a f t e r  12 months  of t e s t in g  

w a s  conducted .

Tab le s  XXXV and XXXVI l i s t  a l l  h is topa thologic  changes

no ted .
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T A B L E  X X X V

TE S T  M A T E R IA L : A ro c lo r  1254 
T w o -Y e a r  Chronic O ra l Tosdcity Study - A lb ino  Rats 

H istopatholog ic Changes 
Tw e lve -M o n th  S a c rifice

Group: C o n tro l

N um b er o i 
A n im a ls O rgan Exam ined F ind ings Incidence

A ve
C ‘r

5 M ile s T ra c he a T ra c h e it is 1
1
1

1,
Lung C hron ic  re s p ira to ry

disease 2 i,
U r in a ry  B ladder C alculus 1 . 1.

5 Fem a le s T ra c h e a T ra c h e it is 1
11.

Lung C hron ic  re s p ira to ry i
disease 1 1.

C o lon P a ra s ite s 1 1.
!

A l l  o th e r tis su e s  and organs w ere  n o rm a l h is to lo g ic a lly .  

G rad ing  S ys tem
0 . 5 =  m in im a l
1 .0  = s lig h t
2 .0  = m ild
3 .0  a m od era te
4 .0  *  seve re
5 .0  *  e x tre m e

1 0 0 1  O y S

A C M  0C36C1
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TABLE XXXVX

TEST MATERIAL: A r o c l o r  1254 

T w o - Y e a r  Chronic  O ra l  Toaricity Study -  Albino Rats 

His topathologic  Changes  

Twelve-M onth  S a c r i f i c e  

Group: 100 ppm

N u m b e r  of 
A n im a ls

O r g a n
E x a m in e d F ind ines  .......* • Inc idence  ~

A v e r  a 
" Grac

5 M a le s Lung C hron ic  r e s p i r a t o r y  d i s e a s e 4 u o

5 F e m a l e s H e a r t F o c a l  m yo ca rd i t i s 1 1 . 0
T r a c h e a T r a c h e i t i s 1 1 . ‘0
Lung C hron ic  r e s p i r a t o r y  d i s e a s e 1 1 . 0
A d r e n a l Conges tion 1 : 1 . 0

l Q
f  s*1̂  '  A l l  o th e r  t i s s u e s  and  o rg a n s  were  n o r m a l  h i s to lo g ic a l ly .

G rad ir .?  S v s te m' " '

0 . 5  s  m i n i m a l  
1« 0 s s l ig h t
2 . 0  = m i l d
3. 0 = m o d e r a t e  .
4.  0 s  s e v e r e
5. 0 a e x t r e m e

K n o t  0 ^ 7

ADh 0 0 3 6 C
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4 . F i n a l  S a c r i f i c e

G r o s s  Patho log ic  Findings

G r o s s  pathologic  findings am ong  t e s t  an im a ls  w e re  not 

s ig n i f ic a n t ly  d i f f e r e n t  f r o m  those  noted in co n t ro l  a n i m a l s ,  

b .  O rgan  V'eight and Ratio Data

The  m e a n  organ weight and ra t io  d a ta  co llected  a t  the 

f in a l  s a c r i f i c e  a r e ' p r e s e n t e d  in T ab les  XXTCVH t h ro u g h  X L II.

S ta t i s t i c a l ly  s ignif icant d i f f e r e n c e s ,  a r e  des igna ted  by 

a s t e r i s k s  following the t e s t  group value.

Absolu te  l iver  weight,  l ive r  to body weight and l i v e r  to 

b r a i n  weight r a t i o s  w e re  s ignif icantly  e levated  in bo th  m a le  and fem a le  

r a t s  fed 100 p p m  A r o c l o r  1254. O ther  organ w e ig h ts ,  o rg a n  to body 

w e ig h t  and o rg an  to b ra in  weight r a t io s  d i s c l o s ’ed s e v e r a l  random ly  o c ­

c u r r i n g  in te rg ro u p  d i f f e r en ces .  The lack of any c o n s i s t e n t  dose r e l a t e d  

r e s p o n s e  and the a b sen ce  of any de le t e r io u s  h i s to p a th o lo g ic  change c o n f i rm  

th a t  t h e se  d i f f e r e n c e s  w e re  not r e l a t e d  to the inges t ion  of A ro c lo r  1254.

F . n m o ? 8
i
i

ACM 0C3t0
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TA B L E  XXXVII

T E S T  M A T ER IA L :  A r o c lo r  1254

T w o - Y e a r  C h ro n ic  O r a l  Tox ic i ty  Study - A lb ino  Rato

O r g a n  Weight  and R a t io  Data  
t

S u m m a r y  of M ean  V a lu es

F ina l  S a c r i f i c e  

O rg a n :  L i v e r

O rg a n  Weight O r g a n / 11oily Weight R a t io O r g a n / B r a i n  W eigh t  Rat io
D ie ta ry  Level (el (6/>00 E) ( t i /c l

<PP«n! M ale s • F e m a l e s Malen F e m a l e s M a le s F e m a l e s

C ontro l 2 2 .0 16.3 3 .4 7 3 .0 5 10. 10 8 .4 2

1 19.5 16. 1 2 .9 9 3. 10 8 .7 6 * 8.31

10 2 3 .9 19.5 3.21 3 .8 4 * 11.40* 10. 30

100 30 .2** 32. 4 .7 5 * * 8 .6 2** 1 4 . 10«* 17. 10*«

a S ta t i s t i c a l ly  s ignif icant d i f f e r en ce  at  the 9S p e r c e n t  confidence  leve l .  * 
** S ta t i s t i c a l ly  s ignif icant d i f f e rence  a t  the 99 p e r c e n t  confidence  level .

AUH 003604
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TA B L E  XXXVIII
!

T E S T  M A T E R IA L : A ro c lo r  1254
a

T w o - Y e a r  C h ro n ic  O ra !  Tox ic i ty  Study - A lb ino  R a t a  1

O r g a n  Weight and R a t io  Data  |

S u m m a r y  of Mean V a lues  ,

* 1
. F ina l  S a c r i f i c e  |

O rg a n :  Kidneys j
_ _ _ _* a

O rg a n  Weight O rg a n / l Jo d y  Weight R a t io  O r g a n / B r a i n  W eigh t  Rat io  j
Dietary Level • (g) (g /100 g) (g /g )

(ppm) M ale s F e m a l e s M ales F e m a l e s M ale s F e m a t e s  •

Control 5. 57 5 .4 8 0 .8 7 7 0 .6 4 6 2 .5 7 1.79

1 5 .5 2 3 .6 8 0. 868 0 .7 0 6 2 .4 8 1.88

10 5.61 3 .4 7 0.761 0 . 7 1 7 2 .7 0 1.84

100 4 .7 4 3.44 0 .7 4 9 0 .8 9 9 * 2.21 1.82

S ta t i s t i c a l ly  s ignif icant d i f f e r en c e  a t  the  95 p e r c e n t  conf idence  leve l .

a1«.



TA B L E  XXXIX j

T E S T  M A T ER IA L :  A r o c lo r  1254 (

T w o - Y e a r  C h ro n ic  O r a l  Toxic i ty  Study - A lb in o  R a ta  *

O r g a n  Weight and R a t io  Data  J

S u m m a r y  of Mean V a lu es  f
l

F in a l  S a c r i f i c e  i;

.
Organ : Spleen

O rg a n  Weight O rgan /Body  W eigh t  R a t io  J O r g a n / B r a l n  W eigh t  Rat io
D ie ta ry  Level <cl ( g / 100 g)

(ppm) M ale s F e m a l e s M ales F e m a l e s Ma lea F e m a le  a

C on tro l 1. 15 0 .9 6 0. 182 0. 181 0 .5 2 0 0 .4 9 2

^  1 1.26 1.06 0. 189 0 .2 3 7 0 .5 6 8 0 .5 6 2

O  io 1.57 0 .8 6 0 .2 2 0 0.  175 0 .7 4 9 . 0 .4 6 2*

£ >  too 1.04 0 .6 6 0. 164 0.  174 0 .4 8 9 0 .3 5 2
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. TA B LE XL

T E S T  M A T ER IA L :  A r o c l o r  1254 

T w o - Y e a r  C h ro n ic  O r a l  Tox ic i ty  Study -  A lb ino  R a ta  

O r g a n  Weight and R a t io  Data
i

S u m m a r y  oi  Mean Va luea  

F ina l  S a c r i f i c e

o

c

n
if

ii
t
V

O rg a n :  Gonads
* * V,

O rg a n  Weight  Organ/B«*dy Weight R a t io  O r ^ a n / B r a i n  W eigh t  Rat io  ^
D ie ta ry  Level fg) (g /100 g) (g /g )

. (ppm) M ales F e m a l e s M ale s F e m a l e s M a l e s F e m a l e s

Contro l 2 .52 0. 123 0 .3 9 7 0 .0 2 2 2 • 1. 15 0 .0626

1 3. 19 0 .2 0 4 0. 482 0 .0390 1.43 0. 1010

10 3 .2 8 0 .1 3 5 0 .4  15 0 .0283 1.56« 0 .0707

100 3 .44 0. 128 0 .5 4 7 0 .0 3 1 6 1 .60« 0 .0 6 6 6

* S ta t i s t i c a l ly  s ignif icant d i f f e r e n c e  a t  the  95 p e r c e n t  conf idence  level«
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T A B L E  XLI

T E S T  M A T E R IA L I A ro c lo r  1254

i:

I.
« .
« i

T w o - Y e a r  C h r o n ic  O r a l  Tox ic i ty  Study -  Alb ino  R a te

O r g a n  Weight and R a t io  Data 
I

S u m m a r y  oC M ean V a lu es  

F ina l  S a c r i f i c e

O rg a n :  H e a r t

Die ta ry  Level 
(pomi

O rg a n  Weight 
<C>

M ales  F e m a l e s

Organ/11

Matos

udy Weight R a t io
(g /100 g)

F e m a l e s

O r g a n / B r a i n  W 
(&/g)

M alos

e ig h t  Rat io  

F e m a l e s

Contro l 1 .87 1.54 0 .2 9 4 0 .2 8 8 0. 860 0 . 7 9 5

1 1 .98 1.55 0 .3 0 1 0 .3 0 2 0. 889 0 . 8 0 5

10 2 .0 8 1.37 0 .2 7 9 0 .2 8 2 0 .9 9 8 * • 0 .7 2 7

2^100 1.94 1.50 0 .3 0 4 0 .3 8 6 * « 0 .9 0 9 0. 803

i
a
- i
i i 
ut 
—■ I

F

Ü

* S ta t i s t i c a l ly  s ignif icant  d i f f e r en c e  a t  the 95 p e r c e n t  confidence  leve l .  
^ S t a t i s t i c a l l y  s ignif icant d i f f e ren ce  at  the 99 p e r c e n t  confidence  leve l .
O
O

AÛP- 0 0 3 6 0 8 O 'un



00
0

'  «
- V * v  --------

o

TA B LE XLII

T E S T  M A TER IA L:  A r o c l o r  1254 

T w o - Y e a r  C h ro n ic  O ra l  Toxic i ty  Study -  Alb ino  R a te  

O r g a n  Weight and R a t io  Data
i

S u m m a r y  of M ean V a lues  

, F ina l  S a c r i f i c e

Organ :  l l r a ln

O r g a n  W eigh t  O rg a n /B o d y  Weight R a t io  F in a l  Body W eigh t  of
D ie ta ry  Level 

Ippm)
. (e)

M a le s  \ F e m a l e s M ales
( c / l ° °  g>

F e m a le
S a c r i f i c e d  

Ma les
A n i m a l s  ( g r a m s )

F c m a  les

Contro l

COs 1.95 0. 342 0. 362 642 55 1

1 2 .2 2 1.94 0. 347 0 .376 656 540

10 2. OB . I .8B
•

0. 279 0. 388 762 500

100 2. 13 I.B8 0. 340 0 .486** 656 4 1 to*

A
I

0
—J

1
in

!>

ji

** S ta t i s t i c a l ly  s ign if ican t  d i f f e ren ce  a t  the 99 p e r c e n t  confidence  level .
J
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c .  His^tooatho logic Findings

His topathologic  examinat ion  of t i s su e s  and o rg a n s  

f r o m  a ll  an im a ls  s ac r i f i c e d  a f t e r  24 months  on t e s t  was conducted*

Tables XX.HI through XLVI l i s t  al l  Histcoathol'ogic chan 

no ted .  T a b le  X1.VII contains the r e s u l t s  of the h is topa thologic  exam ina t ic  

of the u r i n a r y  b lad d e r s .

Significant l ive r  in ju ry  was found in an im a ls  fed 100 ppr 

A r o c l o r  1254 ( T - HI). The compound a s s o c ia t e d  les ions  c o n s i s te d  of 

v a c u o l a r  change ,  focal h y pe r t rophy  and focal h y p e rp la s i a .  la  a dd i t ion ,  

t h e r e  w e r e  l e s io n s  of in f lam m at ion ,  n e c r o s i s ,  f ib ro s i s  and m i n o r  d e ­

g e n e r a t i o n ,  w e r e  m o re  s ev e re  and f requen t  in the T -H I  group..

The vacuo la r  change was not seen  in the c o n t ro l  a n i m a l s  

b u t  w as  o b s e r v e d  occas ionally  in l i v e r s  f r o m  T - I  (1 ppm) and T-XI (10 pprr 

a n i m a l s .  Xt w as  frequent in the T - I I I  a n im a l s .  This  les ion  is morphologic  

ind ica t ive  of fa tty  degenera tion .  F o r m a l i n - f r o z e n  sec t ions  of l iv e r s  f r o m  

r e p r e s e n t a t i v e  an im a ls  which d isp layed  v a cu o la r  changes  w e re  s ta in ed  wit] 

Oil  Red 0 to r e v e a l  the p r e s e n c e  of fat. The v a cu o la r  le s ion  in the cy topla  

of t h e se  c e l l s  w as  posit ive ly  idenified as fat.
'• - •

The hy p e r t ro p h ic  changes found in the l iv e r  was  fo ca l  anc 

often l i m i t e d  to the c en t r a l  lobu la r  a r e a  w here  g roups  of ce l l s  w e re  swol le i
i

to two o r  t h r e e  t im es  ihc i r  n o r m a l  s ize  with c l e a r  pink homogeneous  c y to ­

p l a s m .  The  h y p e rp la s ia  was a s s o c ia t e d  with the sam e  cells  and a p p e a re d

Ihm nr*5
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to be  an  ex ten s io n  of the h y p e r t ro p h ic  l e s io n .  The  hyp e rp la s t i c  ce l l s  

w e r e  a l s o  u su a l ly  hyp e r t ro p h ic .  The m o s t  s e v e r e  exam ples  of h y p e rp la s i .

a p p e a r e d  as no d u la r  growths  with l im i ted  c o m p r e s s i o n  of the s u r ro u n d in g  

n o r m a l  h e p a t i c  t i s sue .

ce l l  p r o l i f e r a t i o n ,  n e c r o s i s  and focal lymphoid  in f i l t ra t ion  seen in the 

co n t ro l  a n im a l s  and the T- I  and T - I I  g roups  a r e  l e s ions  of spontaneous  

d i s e a s e  and a r e  not re la ted  to the A r o c lo r  1254. This  level  of l ive r  d i s e a s  

i s  not u n u su a l  in r a t s  of this age.

in  the u r i n a r y  b la d d e r  of an im a ls  f ro m  the c o n t ro l  g roup  and each  of the  

t e s t  g ro u p s .  Th is  le s ion  was usua l ly  a s s o c i a t e d  with  cys t i t i s .  The m o s t  

. s e v e r e  changes  were  a ssoc ia ted  with the p r e s e n c e  of m in e ra l i z e d  c a lc u l i  ■ 

in the b l a d d e r  lumen .

All of the o th e r  l e s io n s  in  o t h e r  t i s s u e s  found in th e se  

an im a ls  a r e  r e l a t e d  to spontaneous d i s e a s e  and they  a r e  not unusual f o r

The m ino r  l e s ions  of d e g en e ra t io n ,  hepat i t i s ,  duc tu le

H yperp la s ia  of the t r a n s i t i o n a l  ep i the l ium was p r e s e n t

old r a t s .

Donovan E.  Cordon,  D. V*. M. , F h .  C. 
D ip lo m a ts ,  A m e r ic an  College of 
V e t e r i n a r y  Pathologis ts

1 0 0 1 0 3 6
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T A B L E  x l ii c

7  fiTEST M ATERIAL: A r o c lo r  1254
i

T w o - Y e a r  C h ro n ic  O r a l  T ox ic i ty  Study - A lb ino  R a ta  

H is to p a th o lo g ic  Changes  

F in a l  S a c r i f i c e  

G ro u p :  C o n t ro l  .

N u m b e r  of • • A v e r a g e
A n im a ls O r g a n  E x a m in e d F ind ings Inc idence G r a d e

11 M ale s H e a r t C h ro n ic  focal m y o c a r d i t i s 3 1 .0
T r a c h e a T r a c h e i t i s 3 1 .0
Lung C h ro n ic  r e s p i r a t o r y  d i s e a s e 9 1 .0
L i v e r

i
F o c a l  d e g e n e r a t io n  • 1* 1.0
p u c t i l c  h y p e r p l a s i a 2 1 .0

S to m ach C h ro n ic  g a s t r i t i s 1 - 1 .0
Spleen  | H e m o s i d e r o s i s  .{ ( 3 1 .0  -
Kidney C h ro n ic  n e p h r i t i s  • a 1 1 .0
T e s te s , T e s t i c u l a r  d e g e n e r a t i o n  j 2 1 .0

« P e r i a r t e r i t i s  . ; 2 1 .0
2> P r o s t a t e Inf lanimallon 1 1 .0

A drena l  Gland .T e la n g ie c ta s i s  .) 1 1 .0
1 N odula r  h y p e r p l a s i a  1 J 1 .0• I Fo ca l  fatty change  ! 1 1 .0

B ra in  j. ‘Fo ca l  e n c e p h a l i t i s 1 1 .0
C *»o Eye Inf lamm ation  * j 2 I. 0

a
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T A B L E X L II1  continued 

T E S T  MATERIAL: A r o c l o r  1254 

T w o - Y e a r  C h ro n ic  O ra l  Tox ic i ty  Study - A lb ino  R a te  

H is to p a th o lo g ic  Changes  

F in a l  S a c r i f i c e  

G ro u p t  C o n t ro l

N u m b e r  of A v e r a g e
A n i m a l s________ O rg a n  E x a m in e d  F ind ings  Inc idence  _____________ G r a d e

H  F e m a l e s H e a r t  
T r a c h e a  
Lung 
L Iver

o-j. QD

S to m ac h

Colon
Spleen
Uterus
Kidney

C h ro n ic  focal  m y o c a r d i t i s 7 2 . 0
T r a c h e i t i s 3 1 .0
C h ro n ic  r e s p i r a t o r y  d i s e a s e 13 1 .0
F o c a l  lymphoid  in f i l t r a t io n 3 L 0
Ducti le  h y p e r p l a s i a 2 1 .0
Fo ca l  h e p a t i t i s 1 1 .0
N on- l ip id  v a c u o la r  change . 2 0 . 5
C h ro n ic  g a s t r i t i s 3 1 .0
A c an th o s i s  -  sq u a m o u s  e p i th e l iu m 5 1 .0
P a r a s i t e s 1 i .O
H e m o s i d e r o s i s 4 1 .0
M e t r i t i s 3 2. 0
C h ro n ic  n e p h r i t i s 6 1 .0
F o c a l  lym phoid  in f i l t r a t io n 1 1 .0
C y s t  , 1 1 .0O vary
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T A B LE 'X L II I  continued 

TE S T  M A TER IA L;  A r o c l o r  1254 , 

T i f O - Y e i r  .C hron ic  O r a l  T o x ic i ty  Study -  A lb in o  R a t a  

H is to p a th o lo g ic  C h an g e s  

P in a l  S a c r i f i c e  

G roup ;  Contro l*

N u m b e r  of  
A n im a l s O r g a n  E x a m i n e d F in d in g s In c id en ce

A v e r a g e
G rade

M F e m a le s A d re n a l  Gland T e l a n g i e c t a s i a 9 1 .0
N odula r  h y p e r p l a s i a 4 1 .0
P h c o c h r  oncocytoma 1 1 .0

S a l i v a r y  Gland C h ro n ic  f i b r o s i s  and a t r o p h y i 1 .0

All o th e r  t i s s u e s  and  o r g a n s  w e r e  n o r m a l  h i s lo lo g ic a  l ly .

0. 5 » 'm i n i m a l
1. 0  s s l igh t

G rad ing  S y s te m
2 .0  = m i ld  4 . 0 =  s e v e r e
3. 0 = m o d e r a t e  5 . 0  = e x t r e m e  *

D
mJk AOh 00361  *t
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l '* T A B L E  XLIV*

T E S T  M A T E R IA L :  A r o c l o r  1254 

T w o - Y e a r  C h ro n ic  O r a l  Tox ic i ty  Study -  A lb ino  R a la  

H is topa tho log ic  Changes  

P in a l  S a c r i f i c e  

G roup:  I ppm

N u m b e r  of 
Anirr*-ls O r g a n  E x a m in e d Find ings Inc idence

A v e r a g e
G r a d e

II Mali.» H e a r t C hron ic  focal m y o c a r d i t i s 5 . LO
T r a c h e a T r a c h e i t i s 6 1 . 0
Lung C hron ic  r e s p i r a t o r y  d i s e a s e 9 1 . 0

Congestion 1 1 . 0
L iv e r Ductile h y p e rp la s ia 1 0 . s

V acu o la r  change (fatty) 1 1 . 0
N e c r o s i s 1 3 .0

P a n c r e a s . C hron ic  focal p a n c r e a t i t i s 2 1 . 0
, P e r i a  r l c r i l i s 1 2 .0

Stom ach C hron ic  g a s t r i t i s 2 1 . 0
TTJ Acan thos is 2 1.0

* l l l c c r 1 1. 0O Spleen H e m o s i d e r o s i s 5 2 .0
Kidney C hron ic  n ep h r i t i s a 2. 0
T e s t e s T e s t i c u l a r  d e g en e ra t io n 2 1.0

»  o ft -
o

C jnuo-
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T A B L E  X-LIV continued 

T E S T  M A T E R IA L :  A r o c l o r  1254 

T w o - Y e a r  C h ro n ic  O r a !  Tox ic i ty  Study - A lb ino  R a te  

H is topa tho log ic  C hanges  

F ina l  S a c r i f i c e  

G roup :  I ppm *

N u m b er  of A v e r a g e
Anim als________ O r g a n  E x a m in e d  F ind ings_____________________________ i n c i d e n c e _____ _ G r a d e

T e s t e s  (continued) P e r i a r t e r i t i s 2 1.0
Foca l  ca lc i f i ca t ion 2 2 .0

P r o s t a t e Infla mi oat  ion 6 2 .0
Sem in a l  V es ic le In f lamm ation 2 2. 0
P i tu i t a r y Conges t ion 1 1.0
A drena l  Gland N odula r  h y p e rp la s i a 1 1.0
P a r a th y r o id  Gland H y p e rp la s i a 1 1 .0

22 F e m a le « H e a r t C hron ic  focal m y o c a r d i t i s 12 1 .0
T r ac h e a T r a c h e i t i s 16 1 .0
Lung C hron ic  r e s p i r s t o r y  d i s e a s e 17 2. 0
Liver Foca l  lym phoid ' ln i i l l ’ra t ion 3 1.0

40/,
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T A B L E  XLIV cont inued 

T E S T  M A T E R IA L :  A r o c l o r  1254 

T w o - Y e a r  C h ro n ic  O r a l  Tox ic i ty  Study -  A lb ino  R a ta  

H is to p a th o lo g ic  C hanges  

F in a l  S a c r i f i c e  

G roup ;  I ppm '

N u m b er of 
Anin*. «*•

22 Fe*.. ¡ a

O

A v e r a g e
O r g a n  E x a m in e d F in d in g s Inc idence G r a d

L iv e r  (continued) Ductile  h y p e r p l a s i a 2 1.0
V acuo la r  change  (fatty) 3 2 .0
Conges t ion 1 1 .0
N e c r o s i s 1 1.0

S tom ach Foca l  In f lam m at ion  and a c a n th o s i s 4 2 .0
Colon P a r a s i t e s 2 1.0*
Spleen H e m o s i d e r o s i s 8 2 .0
Lymph Node A b s c e s s e s 1 1.0
Kidney C hron ic  n e p h r i t i s B 1.0

Foca l  c a lc i f i ca t ion 3 1.0
U te rus M e t r i t i s 6 1.0
P i tu i ta ry H y p e rp la s i a  ■ 4 1.0
Adrenal  Gland T e la n g ie c ta s i s 17 1.0

Nodula r  h y p e rp la s i a 1 1.0
Conges tion , 1 1.0
l 'oca l  fatty change 3 1.0

.11 o th e r  lii&utia and organs  w e re  n o r m a l  h i s to log ie s  lly.
.uK>o
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TA B L E  XLV

T E S T  M A T E R IA L :  A r o c l o r  1254 

* T w o - Y e a r  C h ro n ic  O r a l  T ox lc i ly  Study -  A lb ino  R a t s  

H is to p a th o lo g ic  C hanges  

F in a l  S a c r i f i c e  

G roup;  10 ppm *

N u m b e r  of 
A n im a ls O r g a n  E x a m in e d F ind ings Inc idence

A v e r a g e
G r a d e

12 Males H e a r t C h ro n ic  focal m y o c a r d i t i s 7 1.0
T r a c h e a T r a c h e i t i s 9 2 .0
Lung C hron ic  r e s p i r a t o r y  d i s e a s e II 1.0

1 Pneum onia 1 1 .0
L iv e r V acuo la r  change (fatty) 3 1.0

Ductile h y p e rp la s i a 1 1.0• ., H yper t rophy 1 . 0 . 5
Foca l  degene ra t ion 1 0. 5

P a n c r e a s C hron ic  focal p a n c r e a t i t i s 1 3 .0
Stomach Chronic  g a s t r i t i s  and acan thos i s 1 1 .0
Spleen H e m o s id e ro s i s 2 1 .0

* Kidney Chronic  neph r i t i s 7 1. 0
-^5 • T t u l c s T e s t i c u l a r  d egene ra t ion 1 2. 0

G
G
G
a*
to
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TA B LE OCLV continued 

T E S T  M A T E R IA L : A r o c lo r  1254 

'T w o - Y e a r  C h ro n ic  O r a l  T ox ic ity  Study -  A lb ino  R a te  

H is to p a th o lo g ic  C hanges 

F in a l  S a c r i f ic e  

G roup : 10 ppm  '

N u m b er of 
A nim als

12 Male:.

e m a ie s

o >
o ;

oo

A v e ra g e
O rg a n  E x a m in e d F ind ings Inc idence G ra d e

'T e s t e s  (continued) P e r i a r t e r i t i s 1 3 .0
P r o s ta t e In flam m ation 2 ¿ .0
Som inal V es ic le In flam m ation 2 1.0
A d ren a l Gland. T e la n g ie c ta s is 2 1 .0

F oca l fatty  change 1 1 .0
T hyro id  G land F o ca l  h y p e rp la s ia 1 1.0

H e a r t C h ro n ic  focal m y o c a rd i t i s 3 1 .0
T ra c h e a T r a c h e i t i s 7 1 .0
Lung C hron ic  r e s p i r a to r y  d is e a s e 12 1 .0
L iver Foca l lym phoid in f i l t ra t io n 4 1 .0

V acu o la r  change (fatty) 1 1 .0
N odular h y p e rp la s ia 1 3 .0

• I
Nj
NJ

I a
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TA BLE' XLV continued  

T E S T  M A T E R IA L : A r o c lo r  1254 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic ity  Study - A lb ino  R a ta  

H is to p a th o lo g ic  C hanges  

F in a l  S a c r i f i c e

G roup: 10 ppm '

N u m b er  of 
A n im als O rg a n  E x a m in e d F ind ings Incidence

A v e ra g e
G ra d e

12 F e m a le s L iv e r  (continued) Ductile  h y p e rp la s ia 2 1 . 0
T e lan g ie c ta s ia 1 1 . 0
H epatom a 1 1 . 0

Colon P a r a s i t e s 1 1 . 0
Spleen H e m o s id e ro s is 2 1 . 0
Lym ph Nods C ongestion 1 1.0"
Kidney C hron ic  n e p h r i t i s 3 2 .0

Foca l c a lc if ica t io n 1 1 . 0
U le m a M etr i t i s 1 1 . 0
P itu i ta ry Adenoma 3 1 . 0

o H y p erp la s ia 1 1 . 0
A drenal Gland T e la n g ie c ta s is 9 1 . 0

o P a ra th y ro id  G land H yperp lasia . 1 1 . 0oIw Thym us A b s c e s s 1 1 . 0

All o th e r  t i s s u e s  and o rgans  w e re  n o rm a l  h is to lo g ic a l ly .

f i r i l l i i i n  * l u a l n m
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TADLE XLVI

T E S T  M A T E R IA L : A r o d o r  1254 

T w o - Y e a r  C h ro n ic  O ra l  T ox ic ity  Study -  A lb ino  R a ta  

H is to p a th o lo g ic  C hanges  .

F in a l  S a c r i f ic e  

G roup : 100 ppm*

N u m b e r  of 
A n im a ts O rg a n  E x am in ed F ind ings Inc idence

A v e ra g e
G ra d e

1 1 M ales H e a r t C hron ic  focal m y o c a rd i t i s 3 2. 0
T ra c h e a T r a c h e i t i s 4 1 .0
Lung C hron ic  r e s p i r a to r y  d is e a s e 10 • 1 .0

E dem a 3 2. 0
L iv e r Focal d eg en e ra t io n 2 1.0

ttj V acuo la r  change (fatty) 3 1.0
CD ' Ductile  h y p e rp la s ia 3 1.0w • H ypertrophy 3 2 .0
CD Focal lymphoid In f i l t ra t io n 1 1.0
jg* • P o r ta l  f ib ro s is 1 2. 0CD S m all In tes tine Foca l in flam m ation 1 1.0

Spleen H e m o s id e ro s is 2 1.0
Lymph Node C ongestion 1 1.0
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TADLE XLVI continued 

T E S T  M A T E R IA L : A ro c lo r  1254 

T w o -Y e a r  C h ro n ic  O r a l  T ox ic ity  Study -  A lb ino  R a ts  

H is to p a th o lo g ic  C hanges  

F in a l  S a c r i f ic e  

G roup: 100 ppm

O
o
o

M
<_n

N u m b er  of 
A n im a ls O rg a n  E x a m in e d F ind ings Inc idence

A v e rag e
G ra d e

11 M ales Kidney C h ro n ic  n e p h r i t i s 8 1.0
T e s te s P e r i a r t e r i t i s I 1.0
P r o s ta t e In flam m ation 5 • 2 .0
A drenal Gland. T e la n g ie c ta s is * 2 1.0

C ongestion 1 1.0
T hyro id  Gland H y p e rp la s ia 1 1.0

IS F e m a le s H e a r t C h ro n ic  focal m y o c a rd i t i s 5 1 .0
T ra c h e a T ra c h e i t i s 6 1.0

- Lung C h ro n ic  r e s p i r a to r y  d i s e a s e 13 2 .0
1 E dem a 1 2. 0

L iv e r Foca l h y p e r tro p h y 1 I.Û
H y p ertro p h y 5 3. 0

>

Focal h y p e rp la s ia*  % 1 1.0

o
o
la ia
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TA B LE XLVI continued*

T E S T  M A T E R IA L : A r o c lo r  1254 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic ity  Study -  A lb ino  R a te  

H is to p a th o lo g ic  C hanges  

F in a l  S a c r i f ic e  

G roup : 100 ppnv

N u m b er of A v e ra g e
A n im a ls  O rg a n  E x a m in e d  F ind ings_____________________________ Inc idence______________ G ra d e

F e m a le s L iv e r  fcon tinued | Ductile  h y p e rp la s ia 2 1.0
V acu o la r  change (fatty) 10 * 1.0
Nodular h y p e rp la s ia 1 1.0
llep a lo m a 1 1.0

S tom ach C hronic  g a s t r i t i s 2 1.0
A can thos is 4 1.0
In flam m ation 1 1.0

Spleen H e m o s id e ro s is 5 1 .0
Kidney C hron ic  n e p h r i t i s 5 1.0

F o ca l  c a lc if ic a t io n 1 1.0
J U terus M e tr i t i s 3 1.0

P i tu i ta ry H y p e rp la s ia 4 1 .0
o P ilu it Nodular h y p e rp la s ia I 1 .0
3 A drenal Gland T e la n g ie c ta s is 3 1.0

N odular h y p e rp la s ia 1 1.0
OD C ongestion 1 1.0

ro
cr>

All o th e r  t i s s u e s  and o rg an s  w e re  n o rm a l  h ls to log ica  lly

G ra d in g  S y s t e m

tt
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TA B LE XLVU

TE ST M ATERIA L: A ro c lo r  1254

l -

CO

T w o -Y e a r  C h ro n ic  O ra l  Toxicity  Study - A lbino R ata

Ifliatopalliologlc Changea of the U r in a ry  B la d d e r

Final S a c r i f i c e

G roup Sex
N um ber

E xam ined Findings-:* Incidence
A v e ra g e

G ra d e

C M II P ro te ln ac eo u a  plug (34) 1
F 14 Foca l ep ith e lia l  h y p e rp la s ia  (62) 1 1

T - l M 10 P ro te in a c e o u s  plug (326) 1
(1 pp'») F 19 Diffuse ep ith e lia l  h y p e rp la s ia  a a a o c la te d 1 3

with diffuse  c y s t i t i s  (377)

T - II M 13 Diffuse ep ith e lia l  h y p e rp la s ia  and p ap il lo m a 1 4
(10 ppm) a s s o c ia te d  with focal c y s t i t i s  (417)

Diffuse ep ith e lia l  h y p e rp la s ia  a s s o c ia te d 1 2
with diffuse  c y s t i t i s  (419)

D ’. F 13 None
CO

T -III M 10 F oca l ep ith e lia l  h y p e rp la s ia  a a a o c la te d  wll)i 1 2
(100 ppm) focal c y s l i t ia  (497)

o Focal ep ith e lia l  h y p e rp la s ia  (5) 1 1
F 17 None V - -

MVJ * Individual an im a l numbe ra  a r e  ahown in p a re n th e s i s .

Grading Syalem
1.0 = m in im a l o r  t ra c e  4 .0  = s e v e ra

ru
*■
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C. D eta iled  D escrip tion  of T u m o r F in d ings

. T u m o r  data  (o r  individual a n im a ls  inc lud ing  location , w e igh t 

an d  p a th o lo g ic  c la s s if ic a t io n  a r e  p re s e n te d  in T ab le  XLVIII through LL
j

None of these  tu m o rs  could be r e la te d  to the  ingestion of A r o c lo r  

1254 and a r e  c o n s id e red  n o rm a l  for a ra n d o m  popu la tion  of ra ts  th is  a g e .

i

F001050
ADM On»*’*
(H 428
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TABI^E XLVIII

T E S T  M A T E R IA L : A ro c lo r  1254 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ty  Study -  A lbino R a ts  

D e sc r ip t io n  of T u m o r  F in d in g s  

G roup ; C o n tro l

A nim al 
N u m b er  
and Sex L oca tion

W eight
(g r a m s )

S ir e
(cm ) C la s s i f i c a t io n

M onths
on

T e s t

l - M A bdom en - - M a m m a r y  f ib ro a d e n o m a 24

2 -M P a n e r e a s 11 .76 - A d e n o c a rc in o m a 24

-Î6-F A bdom en H . 9 8 B x l x 2 M a m m a ry  f ib ro a d e n o m a 24
3 5 .0 9 5 x 2 x 2 M a m m a ry  f ib ro a d e n o m a

4 7 - F L ÿm ph node - - R eticu lu m  c e l l  s a r c o m a 24
5*1

4B -F  C? A bdom en 2 x 2 x 1 M a m m a ry  f ib ro a d e n o m a 24

SO-F 0
i n

5 2 - F  H> 
**n

3 9 - F  *
oou

- F  orvi
o•

A bdom en

A bdom en

A bdom en 
.‘ni rena I g land

Abdom en 8 8 .9 2

2 3 0 .0 0

2 x 2 x 3  M a m m a ry  f ib ro a d e n o m a

M a m m a ry  f ib ro ad e n o m a

-  . t M a m m a ry  f ib ro a d e n o m a
-  P h c o c h ro m o c y to m a

13 x  11 x  4 F ib ro a d e n o m a

1 "1 v II  v A

7

24

24

24

- F Abdom en % < -  —
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T A D L E  XLIX continued  

T E S T  M ATERIA L: A ro c lo r  1254 

T w o - Y e a r  C h ro n ic  O ra! T o x ic i ty  Study - A lbino R ata  

D e sc r ip t io n  of T u m o r  F ind ings 

G roup : I ppm

Animal 
d u m b e r  
.:nd S**x ! n ca tlcn

W eight
(g ra m s )

Size
(cm) C la s s i f ic a t io n

M onths
on

T e s t

1 1 -F  X Abdomen - M a m m a ry  a d e n o c a rc in o m a  / 24

12-F Altdorr en - - f M a m m a ry  f ib ro ad e n o m a 24

u ' - r  * * Abdom en - - ^  L ipom a 24

i r
t * '* ^1»* /MV Avn/*

v i e i i

o

1»
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T A B L E  XLIX

T E S T  M ATERIAL: A ro c lo r  1254 

T w o -Y e a r  C hron ic  O ra l  T o x ic i ty  Study - A lbino R ata  

D esc r ip t io n  of T u m o r  F in d in g s  

G roup: 1 ppm

A nim al 
N um ber 
and S(!X L oca tion

W eight
(g ram a)

Size
________ <c n »t C la s s i f ic a t io n

M onths
on

T e s t

1-M P a ra th y ro id  gland - V A denom a *■' 24

2-M P i tu i ta r y - - <*' C hro m o p h o b e  ad en o m a 23

3 - F Abdom en - - 1* M a m m a ry  f ib ro ad en o m a  V-" 24

4 - F Abdom en - - i M a m m a ry  f ib ro ad en o m a 24

5 - F Abdom en 8 .97 2 x 2 x 2 1 M am m k ry  a d e n o m a -" " 24
P a ra th y ro id  gland - - • V Adenom a u

6 -F Abdomen 8 .8 6 3 x 2 x 2 i M am m ary  f ib ro ad en o m a 24

7 - F Abdomen 6 5 .0 1 M am m ary  f ib roadenom a 24
D orsa l c e rv ic a l 209 1 3 x 8 x 2 ¿ ''F ibroadenom a ;

>
reg ion

~l 8 - F
o
X - P i tu i ta ry . i C hrom ophobe  adenom a ^ 24
O Abdomen - ...........  I « i-‘ M am m ary  f ib ro ad en o m a  ^

: s - f
o1>J
O' Abdomen _ • * I K  — /I*-----»
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T E S T  M ATERIAL) A ro c lo r  1254 1
i

T w o -Y e a r  C h ro n ic  O ra l  T o x ic i ty  Study - A lbino R ata • <

•
• D e sc r ip t io n  of T u m o r  F in d in g s i

i
G roup: 10 p p m  •

r

i
\ n i m i l M o n th s 1
Camber # W eight Slxe on 1
.nil Sex L oca tion (g ram a) (cm | C la s s i f ic a t io n T e s t 1

1-M P a n c r e a s - -  ^ A d e n o m a  p ' 24
V

Ì

2-M P a r a th y r o id  g land - ¿ /A d en o m a  U 24

3 - F Abdom en - - ^ M a m m a r y  f ib ro ad e n o m a 24

4 - F T h y ro id - 1 A denom a 24
Abdom en - -  / M a m m a r y  f ib ro ad e n o m a  ^

«

5 - F Abdom en - -  , M a m m a ry  f ib ro a d e n o m a  v-'" 24

6 - F Abdom en 86 7 x 8 x 3  is  F ib ro a d e n o m a 24
Abdomen 29 5 x 5 x 2  v  F ib ro a d e n o m a  *- '

7 - F P i tu i ta ry - ¿ 'C hrom ophobe  adenom a 24
1

8 - F  »n Abdomen 28 6 x 5 x  3 • [ /F ib ro a d e n o m a  ^ 24
I

9 - F P i tu i ta ry - [ /C hrom ophobe  adenom a 22
goo

0 - F  £ A drenal gland 7 .8 -  i / 'T c la n g lo m a  /• ’ 7 A
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T A B L E  LI

T E S T  M ATERIAL! A ro c lo r  1254 

T w o -Y e a r  C h ro n ic  O ra !  T o x ic i ty  Study - A lb ino  R a ts  

D esc r ip t io n  of T u m o r  F in d in g s
r

G roup: 100 ppm

A nim al 
N um ber 
and Sex L oca tion

W eight
(g ram a)

S i r e
(cm) C la s s i f ic a t io n

M onths
on

T e s t

1 -F Abdom en 4 8 .1 2 5 x 4 x 3 ¿ /F ib r o m a  ¡ '̂ 24

2 - F A bdom en m - l '"M a m m a ry  f ib ro ad en o m a 24

3 - F Abdom en m 18 x 4 x  3 ^  M a m m a ry  f ib ro ad en o m a 24

4-M P a n c r e a s %
- ^/Adenoma > 24

5-M Abdom en - 1 x 2 x 1 /' F i b r o a d e n o m i " 24

6 - F Abdom en - - l M a m m a ry  f ib ro ad en o m a  1_ 24

7-M Lym ph node - - R e t icu lu m  c e l l  s a r c o m a  ¿y 13

8 - F P a n c re a s 1 3 .0 3 x 3 x 3 ^ /A d e n o c a rc in o m a 24

9 F o
Lymph node - • ( /L y m p h o s a rc o m a 24

10-F
oo

Abdomen 5 2 .0 8 x 5 x 2 V F ib ro ad e n o m a  1—" 24

u*tb
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T A B L E  LI continued

T E S T  M ATERIALI A ro c lo r  1254

T w o - Y e a r  C h ro n ic  O ra l  T o x ic ity  Study -  A lbino R ata  

D esc r ip t io n  of T u m o r  F lnd lnga  

G roup ; 100 ppm

A nim al 
N um ber 
and Sex L ocation

W eight
(g ram s!

Size
<c m > C la s s i f ic a t io n

M onths
on

T e a t

l l - F Abdum cn H I . 9 0 x 8 x 2 ¿ '" 'M am m ary  f ib r o a d e n o m a L / 24

12-F Abdom en 42 6 x 4 x 2 1 M a m m a ry  f ib ro ad en o m a  i-— 24

13-F Abdomen - - Is F ib ro a d e n o m a  \ _^ 24

14-F A bdom en 2 0 9 .0 1 0 x 9 x 3 / M a m m a ry  f ib ro ad en o m a  *1—' 24

15-F Abdomen 14. 63 - l  F ib ro a d e n o m a 24
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R E P O R T  TO

MONSANTO COMPANY

TW O-YEAR CHRONIC ORAL TOXICITY WITH 
AROCLOR 1242 

IN ALBINO RATS

N O V EM 3ER 12, 1971

EBT NO. B7293

I. In troduction

At the r e q u e s t  of M onsanto  Company, a tw o -y e a r  chronic o'ral 

tox ic ity  study  w as conducted using albino r a t s  to d e te rm in e  the p o ten tia l  - 

tox ic ity  of A ro c lo r  1242, Lot No. AK-255. The following re p o r t  p r e s e n ts  

the r e s u l t s  of th is  invest iga tion .

■ F/HnfKt?
CC363

00C 435



1L S u m m a ry

A tw o -y e a r  ch ron ic  tox ic ity  study  w a i conducted  using albino ra ts  

fed  d ie ts  con ta in ing  1 (T - l) ,  10 (7 - I I )  o r  100 (T-CI) ppm A roclor 1242.

F o o d  consu m p tio n  and body weight gains w ere  not a ltered  at any 

le v e l  o£ A ro c lo r  1242 fed. The n u m b er  of an im a ls  dying and the tim e a t 

w hich  the deaths  o c c u r r e d  did not v a ry  among the te s t  and control g ro u r s .

H e m a to lo g ica l  and c lin ica l  b lood c h e m is t r y  s tud ies  conducted a f te r  

3, 6, 9, 12, 13 o r  24 m onths did not r e v e a l  any a ffec ts  re la ted  to 

A r o c lo r  1242. U rine  an a ly ses  fa i led  to r e v e a l  any differences be tw een 

t e s t  and c o n tro l  a n im a ls .

At s a c r i f i c e  a f te r  3 t 6 or 12 m onths on te s t ,  o rgan  weights, o rg a n  

to body w eight and o rgan  to b ra in  weight r a t io s  d isc lo sed  sev e ra l  

ra n d o m ly  o c c u r r in g  in te rg ro u p  d if fe ren c es .  The lack  of any co n sis ten t 

d o se  r e la te d  re s p o n se  and the absence  of any d e le te r io u s  histopathologic 

change c o n f irm  th a t  these  d if fe ren c es  w ere  not r e la te d  to the ingestion  

of A r o c lo r  1242.

At the  fina l s a c r i f ic e  a f te r  24 m onths  on te s t ,  the l iv e r  weights and 

l i v e r  to body w eigh t o r  b r a in  w eight ra t io s  w e re  s ignificantly  e levated  in 

f e m a le s  f r o m  the  T-XXI group. H is to log ic  ex am in a tio n  of the l iv e r s  

f r o m  the  T - IH  ¿ ro u p  rev e a le d  s e v e ra l  a n im a ls  w ith  vacuolar change.

Thi*  le s io n  is  m o rp h o lo g ica lly  in d ica tive  of fa t ty  degeneration. Specific  

f a t  s ta in s  c o n f i rm e d  the p re s e n c e  of fat in  th e se  vacuoles . Focal 

h y p e r t ro p h y  and foca l h y p e rp la s ia  w ere  a lso  found in the livers  f ro m  

a n im a ls  fed A ro c lo r  1242.

Fomosa
ACM CC3fc33
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H y p « rp la s ia  o f  the u r in a ry  b lad d er  was found in anim als  from  the 

c o n t ro l  g ro u p  and f ro m  each  of the te s t  g roups. This hy p e rp la s ia  was 

u s u a l ly  a s s o c ia te d  w ith  cy s t i t is .

T h e  in c id e n ce s  and types of all tu m o rs  w ere  about the sam e in all 

g ro u p s ,  includ ing  the con tro l group, and are  co n s id e red  norm al fo r

r a t s  of th is  age..

R e p o r t  p r e p a r e d  by:

R e p o r t  ap p ro v e d  by:

R espectfu lly  subm itted ,

INDUSTRIAL BIO-TEST LABORATORIES, INC.

Philip  S\ Smith, B .S .
A ss is ta n t  T oxico log is t 
R at Toxicity

----- *
Jim jes 5 .  P lank 
S en io r Croup L eader  
R at Toxicity

'A
P au l li. W right, Ph. D. 
Section Head, Toxicology

M . L . K e p lin ^ e r ,  
M an ag e r ,  Toxicology

November 12, 1971 
lm:bb ¡hpdcjl
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HI. P r o c e d u r e

A. E x p e r im e n ta l  A nim als

The a n im a ls  em ployed in the t e s t  w e re  C h ar les  River s tra in *  

a lb ino  r a t e .  F o u r  hundred  r a t s  (200 m a le  and 200 female) were se lec ted  

fo r  the e x p e r im e n t ,  e a r -p u n c h e d  with the an im a l  num ber assigned and 

housed  in d iv idua lly  in s tan d a rd  w ire -b o t to m ed  s te e l  r a t  cages. Each 

cage  b o re  a c o lo r -c o d e d  c a rd  identifying the r a t  with re sp ec t  to p ro je c t  

n u m b e r ,  d ie ta ry  le v e l  a s s ig n m e n t ,  ind iv idual an im a l  num ber and sex*

B* O rg an iza tio n  of C roups

A s t r u c tu r a l  outline of the e x p e r im e n t  is  given in Table I.

TABLE I

TE ST MATERIAL: A ro c lo r  1242 

T w o -Y e a r  C hronic  O ra l  Toxicity  Study - Albino Rats 

O n f l ia r  of E x p e r im e n t

C ro u p
N u m b er of A n im als  
M ale F em a le

d ie ta r y  Level 
fpoml

C o n tro l 50 50 None A dm in is te red

T - I 50 50 1

T-U 50 50 10

T -n i 50 50 100

* C h a r le s  R iv e r  B reed in g  L a b o ra to r ie s ,  N orth  W ilmington, M ass.

adh 0036
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C* D ie t» , F eed ing  and Food Consum ption

A ll  d ie t»  w e re  p r e p a r e d  in the c e n tra l  d ie t  room  of this 

l a b o r a to r y .  The b a s ic  r a t io n  from  which a ll  d ie ts  w ere  constructed 

w a» a s ta n d a rd ,  p u lv e r iz e d  s tock  r a t  ra tion* . The diet fo r any given 

t e s t  g roup  w as  p r e p a r e d  by blending the ca lcu la ted  am ount of A roclor 

1242 w ith  a p re -w e ig h e d  po rtio n  of the stock ra t io n  in a Hobart m ix e r .

F r e s h  d ie ts  w e re  p re p a re d  each w eek and e v e ry  r a t  was offered 

a n  am oun t of food suffic ien t fo r  ad libitum  feeding.

F o o d  consum ption  was reco rd ed  for five r a t s  of each le x  in ev ery  

g ro u p  w eek ly  fo r  the f i r s t  th re e  months and m onth ly  for the next nine 

m o n th s .  T h e r e a f te r ,  p e r io d ic  spot checks w e re  m a d e .

D. Body W eights and W eight Cains

In it ia l ly ,  the body weight of each r a t  in e v e ry  group was deter*  

m in e d  and r e c o rd e d .  T h e re a f te r ,  individual w eighings w ere  made weekly 

f o r  the  f i r s t  13 w eeks and m onth ly  th e re a f te r  u n ti l  the conclusion of the 

in v e s t ig a t io n .

£ .  M o r ta l i ty  and R eac tions

C hecks  fo r  m o r ta l i ty  and abnorm al b e h a v io ra l  reac tions  w ere  

m a d e  d a ily  th roughou t the investigation .

F .  H em ato lo g ic  Studies and U rine A nalyses

B lood s tu d ie s ,  including  d e te rm in a tio n s  of hemoglobin c o n c e n tra ­

t io n ,  h e m a t o c r i t  v a lu e ,  e ry th ro c y te  count and both to ta l and d ifferen tia l

* P u r in a  R a t  Chow, R als ton  P u r in a  Company, St. Louis, M is so u r i .

ACr. CO 36 3
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l e u k o c y te  coun t* , w e re  conducted upon five maie* and five fem ales  from  

b o t h  the  c o n t ro l  and  100 ppm  group* .
J

U r in e  a n a ly s e s  for the p re se n c e  of g lu c o se ,  album in, m ic ro -  

■ co p ic  e l e m e n t s ,  and  d e te rm in a t io n s  of pH and sp e c i f ic  g rav ity  w ere  co n ­

d u c te d  upon u r in e  «am ple*  a t  the sam e  tim e in te r v a l s  and from  the sam e  

a n i m a l s  a s  th o se  em ployed  fo r  the blood s tu d ie s .

■ T h e se  s tu d ie s  w e re  conducted a f te r  3, 6, 9, 12, 13, and 24 mon: 

o f  feed ing .

G. C lin ic a l  B lood C h e m is t ry  Studies

D e te r m in a t io n s  of blood u re a  n i tro g en  c o n cen tra t io n  (BUN), 

s e r u m  a lk a l in e  p h o sp h a ta se  ac t iv i ty  (SAP), f a s te d  blood g lucose co n cen ­

t r a t i o n  and s e r u m  g lu ta m ic -p y ru v ic  t r a n s a m in a s e  ac t iv i ty  (SCPT) w e re  

co n d u c ted  a f t e r  3, 6 , 9, 12, 18, and 24 m on ths  of feeding upon the sam e  - 

r a t s  a s  w e re  the ro u t in e  blood s tu d ie s .

H. P a th o lo g ic  S tudies

W hen an a n im a l  succum bed  during the t e s t  p e r io d ,  a g ro ss  au tops 

w a s  p e r f o r m e d .  In those  c a s e s  when p o s tm o r te m  au to lys is  was not a d ­

v a n c e d ,  r e p r e s e n t a t i v e  t i s s u e s  w e re  taken and p r e s e r v e d  in ten p e rc e n t  

f o r m a l i n  so lu t io n  fo r  p o s s ib le  fu tu re  h is to p a th o lo g ic  study.

A f te r  3, 6 , and  12 m on ths  of te s t in g ,  f ive  a n im a ls  of each sex  

f r o m  eac h  g ro u p  w e r e  s a c r i f ic e d  and sub jec ted  to com ple te  g ro s s  paihologi 

e x a m in a t io n s .

ACM CO 3fc 3
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A b so lu te  o rg a n  w eigh ts  w e re  re c o rd e d  and o rgan  to body w eight 

a n d  o rg a n  to b r a i n  w eigh t r a t io s  com puted. The following o rgans w e re  

in c lu d e d :  l i v e r ,  k id n e y s ,  sp leen , gonads, h e a r t  and b ra in .  T h ese  data  

w e r e  then  su b je c te d  to s t a t i s t i c a l  a n a ly s is .  An A n a ly s is  of V a r ia n ce  w as 

co n d u c ted  f i r s t  and s ig n if ic an t  e ffec ts  d is c lo se d  by th a t  t re a tm e n t  w e re  

f u r t h e r  s tu d ie d  by " t " - t e s t s .

t i s s u e s  and o rg a n s  f r o m  a l l  con tro l  and 100 p p m  group ra ts  s a c r i f i c e d

a f t e r  3, 6, o r  12 m onths  of te s t in g .  The following t i s su e s  and o rg a n s  w e r
*

in c lu d e d  in the e x am in a t io n s :  h e a r t ,  t r a c h e a ,  lungs , l iv e r ,  p a n c r e a s ,  

.e s o p h a g u s ,  s to m a c h ,  s m a l l  in te s t in e  (duodenum, je ju n u m  and I le u m ) ,  

c a e c u m ,  co lon , sp lee n ,  lym ph nodes, k idneys , u r i n a r y  b lad d er> gonads; ' 

p r o s t a t e  g land , s e m in a l  v e s ic le s ,  u t e r u s ,  p i tu i ta ry  g land , a d re n a l  g lan d s ,  

s a l i v a r y  g la n d s ,  thy ro id  gland, p a ra th y ro id  g lM ^ s ,  sk e le ta l  m u s c le ,  

s t e r n u m ,  bo n e , p e r ip h e r a l  n e rv e ,  sp in a l  co rd  and b r a in  (c e re b ru m , 

c e r e b e l lu m  an d  pons).

The a fo re m e n tio n ed  t i s s u e s  w e re  p r e p a r e d  and sta ined  with 

H e m a to x y l in - E o s in  s ta in .

A f te r  two y e a r s  of feeding, a l l  su rv iv ing  a n im a ls  w ere  s ac r i f ic e d ,  

a n d  s u b je c te d  to c o m p le te  g ro s s  pa tho log ie  ex am in a tio n .

T he  a b so lu te  w e igh ts  of the  l iv e r ,  k id n ey s ,  sp leen ; gonads, 

h e a r t  and b r a in  w e re  r e c o rd e d  im m ed ia te ly  a f te r  s a c r i f ié e .

C o m p le te  m ic ro s c o p ic  exam ina tions  w e re  conducted upon the

AO* 0 0 3 6 -
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M ic ro sc o p ic  exam ina tions  w ere conducted upon t is sues  and 

o rg a n s  f ro m  se le c te d  a n im a ls  dying during the e x p e r im e n t  and upon a ll  

a n im a l s  f ro m  the f ina l  s a c r i f i c e .

T i s s u e s  and o rgans  exam ined w e re  the sam e  as those p re v io u s ly  

m e n tio n e d .

I. T um or Incidence and C lass if ica tion

A tabu la tion  of the inc idence  of tu m o r  fo rm a tio n  in each group 

w as  m ad e  a t  the conclusion  of the invest iga tion . In addition, tum or da ta  

fo r  ind iv idua l a n im a ls  including location, w eight, s ize  and pathologic 

c la s s i f i c a t io n  w e re  re c o rd e d .

AC*
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IV, R e s u l ta

A . Body W eights  and W eight Gains ■

T h e  m a le  and fem a le  body weight d a ta  a r e  a s s e m b le d  in T ab le  II. 

T he  d a ta  in th is  tab le  a lso  inc lude  the 3, 12 and 24 m onth  to ta l  weight 

g a in s .  T h e re  w e re  no s ign if ican t e ffects  a t tr ib u ta b le  to the ingestion of
y ' i

the  com pound.

O
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TA B LE II

T E S T  M A T ER IA L : A ro c lo r  1242 

T w o -Y e a r  C h ro n ic  O ra l  T o x ic ily  Study - A lb ino  R a ts  

Body W eight and T o ta l  W eight G ain  Data 

S u m m a ry  of M ean V alues

Body Weight 9 0 - D a y
) ie ta r y  L ev e l  of  (grama) Total  Weight
A r o c l o r  1242 Week: Gain

(ppm) S ex 0 1 2 3 4. 5 6 7 8 S 10 1 1 12 13 ( g r a m s /  rat)

lontrol M 133 203 245 313 362 373 391 409 424 440 440 449 467 474 341
- F 136 178 190 219 244 254 259 265 270 276 281 278 290 288 152

1 M . 133 205 254 329 367 377 397 417 432 451 462 481 493 508 375
■ F 136 173 197 226 240 253 26B 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 136 176 196 226 244 254 268 288 276 280 281 284 280 285 149

100 M 133 203 248 320 365 376 398 416 427 439 453 467 478 4 87 354
F 136 173 194 225 251 264 272 290 274 275 279 285 283 286 150

C
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TA B LE II continued 

T E S T  M A T ER IA L : A ro c lo r  1242 

T w o -Y e a r  C h ro n ic  O ra l  T o x ic ity  Study - A lbino R ata

Body W eight and T o ta l  W eight G ain  Data

S u m m a ry  of M ean V a lu es

Body W eight 12-M onlh
t ie ta ry  L ev e l  of 
A ro c lo r  1242 

(ppm) Sex 4 5 6 7

(g ram a)  
Month; 

8 9 10 1 1 12

T o ta l  Weight 
G ain

( g r a m a / r a t )

Control M 498 533 565 593 622 642 667 688 701 568
F 297 , 310 3 22 333 345 359 374 383 390 254

1 M 525 555 580 614 640 665 690 707 743 610
F 302 321 326 333 342 355 367 381 388 252

10 M 525 553 579 600 627 641 674 693 706 573
F 299 312 328 333 346 354 365 375 384 248

100 M 504 533 551 580 608 633 662 686 711 578
F 290 307 321 333 347 360 374 388 379 243
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TA D LE II con tinued

T E S T  M A T ER IA L : A r o c lo r  1242

T w o -Y e a r  C h ro n ic  O ra l  T o x ic ity  Study - A lbino R ata

O)

O

Dody .Weight and  T o ta l  W eight G ain  Data m
i/i

S u m m a r y  o f  M ean V a lu es

Body W eight 2 4 -M on th
H c ta ry  L ev e l  of (g ram o ) T o ta l  W eigh t
A r o c lo r  1242 M onth: G a in

(ppm) Sex 13 14 15 16 17 18 19 20 21 22 23 24 ( g r a m a / r a t )

Control M 728 746 759 768 769 767 760 758 739 726 • 687 642 509
F 426 444 466 481 500 515 533 547 551 550 564 551 415

1 M 767 785 805 800 804 810 800 804 802 800 808 759 626
F 428 443 479 468 500 514 523 531 535 538 535 532 396

10 M 740 750 763 780 784 780 785 783 780 774 796 734 601
F 393 406 422 441 462 480 500 519 529 533 537 547 411

100 M 724 728 723 735 728 736 733 73Ó 725 715 743 •652 519
F 428 447 463 467 472 484 4SI 484 485 490 487 485~ 349
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B . F o o d  C o n su m p tio n

T h e  d a ta  ob ta ined  f r o m  the  food co n su m p tio n  m e a s u r e m e n ts
e

c o n d u c te d  d u r in g  the  f i r s t  12 m o n th s  o f  feeding  a r e  s u m m a r iz e d  in  T a b le  III.

T h e s e  d a ta  r e v e a le d  no s ig n if ic a n t  d i f f e r e n c e  b e tw een  t e s t  

an d  c o n t r o l  r a t s .  T he  p e r io d ic  c h ec k s  conducted  d u r in g  the r e m a in d e r  

of th e  in v e s t ig a t io n  a lso  r e v e a le d  no ou ts tan d in g  d i f f e re n c e s  be tw een  t e s t  

a n d  c o n t r o l  a n im a ls .

L - ;
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T A B L E  III

T E S T  M A T ER IA L : A ro c lo r  1242 

T w o - Y e a r  C h ro n ic  O ra l  T o x ic i ty  Study - A lbino R ata  

Food  C o n su m p tio n  D ata

!•
CP

O

m
ui

J e t a r y  L eve l of

S u m m a r y  of M ean V a lu es

Food C o n sum ption  
( g r a m a / r a t / s e v e n  d ay s) A v e ra g e  F o o d

A ro c lo r  1242 Week
(ppm) Sex 1 2 3 4 5 6 7

C on tro l M 94 160 175 163 137 137 225
F 73 MO 144 107 104 133 208

1 M 129 154 165 201 120 191 206
F 91 109 120 164 110 166 124

10 M 113 132 142 201 120 193 183
F 96 IM 147 131 110 149 102

100 M 117 149 185 230 161 172 199
F 89 118 129 189 98 114 142

C o n su m p t io n  ^
8 9 10 11 12 13 ( g r a m a / r a t / n e v e n  dava

197 204 188 191 194 196 174
154 165 151 146 150 151 140

210 232 185 188 189 190 167
137 172 140 145 148 145 116

184 184 192 196 191 193 171
124 166 144 143 138 144 131

172 227 192 186 190 190 182
135 180 145 142 139 140 135

ri*
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V1 SS’Cf-: T A B L E  III continued

T E S T  M ATERIA L: A r o c l o r l 2 4 2  

T w o - Y e a r  C h ro n ic  O ra l  T o x ic i ty  Study - A lb ino  R a ts

Food C on su m p tio n  D ata  

S u m m a r y  of M ean V alues

Food C o nsum ption
e ta r y  L eve l of ( g r a m s / r a t / s e v e n  d ay s ) A v e ra g e  F ood
A ro c lo r  1242 * Month: C o n su m p tio n

(ppm) Sex 4 S 6 7 8 9 10 11 12 ( g r a m s / r a t / s e v e n  d a v s )

C o n tro l M 196 189 168 147 163 184 179 170 187 176
F 148 154 136 121 138 152 160 141 127 142

1 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 IR8 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 1B7 ^ —
F 163 M l 160 148 145 144 147 146 145 149
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C. M o r ta l i t y  and Reactions

A f r e q u e n c y  d i s t r ib u t io n  of n a tu ra l  dea ths  o c c u r r in g  during  the 

in v e s t ig a t i o n  a p p e a r s  in  T ab le  IV.

No u n to w a rd  b e h a v io r a l  r e a c t io n s  w e re  no ted  am ong any of the 

a n im a l s  e m p lo y e d  in th e  in v e s t ig a t io n .

1001072
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TAJ1LE IV

T E S T  M A T E R IA L : A r o c lo r  IZ42 

T w o - Y e a r  C h ro n ic  O ra l  T o x ic i ty  S tudy - A lb in o  R at

M o r ta l i ty  Data

F r e q u e n c y  D is t r ib u t io n  of D ea th s

F r e q u e n c y  D is t r ib u t io n  of D ea th s
D ie ta r y  L e v e l  M on ths :  T o t a l  D ead

(ppm ) S ex 1-3 4 -6 7 -9 10-12 13-15 16-18 19-21 22-24 N u m b e r  T e s te d *  fc

C o n tro l M 0 0 0 2 1 7 6 9 2 5 /3 5
F 0 0 0 1 3 5 7 3 1 9 /3 5

1 M z 0 1 1 3 3 7 8 2 5 /3 5
F 1 0 0 1 3 2 4 5 16 /35

10 M 0 0 0 2 I 7 5 8 2 3 /3 5  •
F 0 1 1 2 0 2 5 5 16 /35

100 M , 0 0 0 3 3 6 7 10 2 9 /3 5
F 0 1 0 1 2 4 8 9 2 5 /3 5

iJM^oea not inc lude  the five a n im a ls of each  s e x f ro m  e v e ry  g ro u p s a c r i f i c e d fo r  in te r im patho log ic s tu d ie s .

8
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D . H e m a to lo g ic  and C l in ic a l  B lood C h e m is t r y  S tu d ies

M e a n  m a le  and f e m a le  h e m a to lo g ic  and c l in ic a l  blood c h e m is t r y
i

d a ta  a r e  s u m m a r i z e d  in  T a b le s  V th ro u g h  DC.

V a lu e s  fo r  a l l  p a r a m e t e r s  in v e s t ig a te d  w e re  w ith in  the n o rm a l  

r a n g e  fo r  th e  a lb in o  r a t .  No s ig n i f ic a n t  d i f f e r e n c e s  b e tw ee n  te s t  and c o n t ro l  

v a lu e s  w e r e  o b s e r v e d .
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T A B L E  V

T E S T  M A T ER IA L : A ro c lo r  1242
E

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ty  Study - A lb in o  R a t s

H e m a to lo g ic  D ata in
in

S u m m a r y  of M ean  V a lu e s

D ie ta r y
L e v e l
(ppm ) S e x 3

T o ta l  L e u k o c y te  C oun t 
( th o u s a n d s / r n m ^ )  

M onths
6  9  12 IB 24 3

E r y th n o c y te  C o u n t 
( m i l l i o n s / m m ^ )  

M on th :
6  9 12 18 24

M 1 4 .0 IS. 4 10.1 I I .  1 9 .9 11.2 8. 1 8 .2  8 .7 8 .8 7 .6 6 . 5
C o n tro l

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 1 5 .6 1 0 .4  9 .7 * 12 .5 9 .4 9 .3 7 .7 8 .0  8 .0 7 .6 7 . 9 7 . 0
100

F 1 5 .6 9 .0  . 7 . 7 7 .8 6 .2 6. 4 7 .4 7 .6  7 .6 7. I 7 .7 7 . 2

3an
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T A B L E  VI

T E S T  M A T ER IA L : A ro c lo r  1242 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ty  Study - A lb ino  R ata

H e m a to lo g ic  D ata 

S u m m a r y  of M ean  V aluea

H e m o g lo b in .C o n c e n tra t io n  H e m a to c r i t  V alue
D ie ta r y
L e v e l
<ppm) Sex 3 6

( g / 100 m l) 
M onth:
9 12 * 18 24 3 6

(%>
Month:

9 12 18 24

M 17. 1 17.7 15.7 17.6 16. 1 13 .6 51 49 48 50 41 35
C o n tro l

F 16.9 17.4 14. 1 16.7 16.4 14 .6 50 47 43 46 42 38

M 1 6 .8 16.9 14 .2 15.4 15.6 14.6 50 48 43 44 41 37
100

F 1 5 .8 16. 1 13 .6 15.7 15.5 14. 8 46 48 41 41 40 37
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T A B L E  VII

T E S T  M A T ER IA L : A ro c lo r  I ¿42 

T w o - Y e a r  C h ro n ic  O ra l  T o x ic i ty  Study - A lb ino  R a ta

H e m a to lo g ic  Data 

S u m m a r y  o f  M ean  V a lu es

D if fe re n t ia l  L eukocy te  Count (N um ber of C e l ia  p e r  H undred)
D ie ta ry
L ev e l
(ppm ) Sex 3 6

L y m p h o cy te s
M onth:

9 12 18 24 3 6

N e u tro p h ils
Month:

9 12 18 24

M 8 2 .0 8 6 .6 8 0 .4 7 8 .8 7 9 .0 6 5 .4 16 .0 11.4 18.6 20. 6 20. 0 32. 2
C o n tro l

F 8 3 .0 8 6 .6 8 6 .8 8 9 .0 7 0 .2 6 1 .4 15.4 11.6 I I .  8 10.0 2 9 .2 3 6 .0

•
M 8 9 .6 8 4 .4  . 7 9 .8 8 7 .0 6 6 .0 5 8 .4 9 .6 15.2 18. 8 11 .2 3 3 .0 38. 8

100
F 9 1 .4 8 6 .0 8 2 .8 8 8 .4 7 5 .6 6 5 .2 8 .4 13.6 17.2 11 .2 2 3 .0 3 3 .6
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T A B L E  VII continued  

T E S T  M A T ER IA L : A ro c lo r  1242 

T w o - Y e a r  C h ro n ic  O ra l  T o x ic i ty  S tudy - A lb ino  R a ts  

. H e m a to lo g ic  Data 

S u m m a r y  of M ean  V a lu es

D ie ta ry
L e v e l
(ppm ) Sex 3 6

D if fe re n t ia l  L eukocy te  
M on o cy tes  

M onth:
9 12 IB

Count (N u m b er 

24

of C elia  p e r  

3 6

H undred)
E osinoph il*

Month:
9 12 IB . 24

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
C o n tro l

F 0 . 6 0 . 0 0 . 0  0 . 0 0 . 2 1 .0 1 .0 l .B 1 .4  . 0 .2 0 . 6 1 .6

•
M 0 . 2 0 . 0 0 .0  0 .4 0 . 0 0 . 0 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
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T A B L E  V I I  continued
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T E S T  M A T E R IA L : A r o c l o r  1242 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ty  S tudy  -  A lb in o  R a t s

H e m a to lo g ic  D a ta  

S u m m a r y  o f M e a n  V a lu e s  1

D i e t a r y
L e v e l
(ppm ) S ex 3

D if f e re n t ia l  L eu k o cy te  Count (N u m b e r  of C e l l s  p e r  H u n d red )
B aso p h ils

Month*
6 9 12 Ifi 24

C o n tro l
M

•
0 . 0 0 . 0 0 . 0  0 . 0 0 . 0 0 . 0

F 0 . 0 0 . 0 0 .0 .  0 . 0 0 . 0 0 . 0

100
M 0 . 0 0 . 0 0 . 0  0 . 0 0 .0 0 .0

F 0 . 0 0 .0 0 . 0  0 . 0 0 .0 0 .0
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T A B L E  VIII

T E S T  M A T E R IA L : A r o d o r  1242

T \v o -Y c a r  C h ro n ic  O ra l  T ox ic ity  Study - A lbino R a ts  

C l in ic a l  B lood C h e m is t r y  Data 

S u m m a r y  of M ean V alues

D ie ta ry
Level
(pp™)

C o n tro l

100

S e ru m  G lu ta m ic - P y r u v ic  n io o d  U re a  N itro g e n
T r a n s a m in a s e  A c tiv i ty  C o n c e n tra t io n

(Dade U n its )  (m gs *U)
M onth t Month:

S ex 3 6 9 12 18 24 3 6 9 12 18 24

M 30 48 45 45 31 36 17 15 12 10 14 15

F 33 39 . 38 42 32 30 14 16 15 9 13 II

M 33 35 36 57 39 32 15 15 13 14 12 20

F 39 41 53 40 52 46 17 14 14 11 1! 14
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T A B L E  IX

T E S T  M A T E R IA L : A ro c lo r  1242 

T w o - Y e a r  C h ro n ic  O ra l  T ox ic ity  Study - A lbino R a is  

C l in ic a l  Blood C h e m is t r y  Data 

S u m m a r y  of M ean V alues

F a s te d  B lood G lu co se  S c ru m  A lka line  P h o s p h a ta s e
C o n c e n tra t io n  A ctiv ity

D ie ta ry (m gs %j (K ing -A rm s trong  U n its )
L eve l ■ M onth: Month:
(ppm) Sex 3 6 9 12 18 24 3 6 9 12 18 24

M 128 123 89 88 138 99 28. 6 2 4 .7 2 1 .5 20. 3 1 6 .2 2 2 .3
C o n tro l

F 130 118 115 92 134 109 18 .9 17. 8 10.6 11 .9 16. 8 20 . 2

M 121 123 129 M5 125 115 2 6 .4 2 3 .2 17.4 2 5 .8 1 6 .7 1 3 .2
100

F 125 118 124 121 135 116 2 7 .6 20. 3 9 .6 11.7 11 .6 1 4 .2

c *
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E* U r in e  A n a ly se s

M e in  m a le  and fe m a le  u r in e  a n a ly s e s  d a ta  a r e  s u m m a r iz e d  

in  T a b le s  X th ro u g h  XIL

No d i f f e r e n c e s  w e re  noted  be tw een  the u r in e  f ro m  con tro l and 

t e s t  a n im a ls  a t  the  in te rv a l s  of exam ina tion .

Forums
O n i i .

0  0  ( 460
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T A D L E X J.
!•

T E S T  M A T E R IA L : A r o c lo r  1242 

T w o -Y e a r  C h ro n ic  O ra l  T o x ic ity  Study - A lbino R a ts  

U r in e  A n a ly se s  Data

S u m m a ry  of M ean V a lu es

D ie ta ry
L ev e l
(ppm) Sex 3

G lu co se  
M onth: 

6 9 12 18 24 3 6

A lbum in
M onth;

9 12 18 24

C o n tro l
M n n n n n n n n t . t 42 43

F n n n n n n n n n n t 42

100
M n n n n n n n n t t 4 1 44

F n n n n n n n n t t t 43

Key:
n = n eg a tiv e
t = t r a c e ;  l e s s  than  30 m g / 100 m l  u r in e  

4 I * 30 to 100 m g / 100 m l u r in e  
^  4 2 = 100 to  300 m g / 100 m l  u r in e

O  ^  ♦ 3 = 300 to  500 m g /  100 m l u r in e
O  H  = m o re  than 500 m g / 100 m l u r in e  ^

CTk

N-I
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T A B L E  XI

T E S T  M A T E R IA L : A ro c lo r  1242 

T w o -Y e a r  C h ro n ic  O ra l  T oxicity-S tudy - A lb ino  R ata  

U r in e  A n a ly se s  Data 

S u m m a ry  oC M ean V alues

D ie ta ry
L eve l
(ppm) Sex 3

M ic ro s c o p ic  E le m e n ts  
M onth:

6 9 12 18 24 3 6

pH
Month:

9 12 18 24

M N N N N N 4 l 7 7 6. 7 7 6
. C o n tro l

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= N o rm a l
t = t r a c e ;  l e s s  than  5 p e r  low  p o w er  fie ld

♦ I -  5 to  10 p e r  low p o w e r  f ie ld  
42 = 10 to 15 p e r  low p o w e r  fie ld
♦ 3 = m o re  than  15 p e r  low p o w er  field

ONK) GO

b)
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T A B L E  XII

T E S T  MATERIAL:  A r o c l o r l 2 4 2  

T w o - Y e a r  Chroni c  Oral  Toxic i ty  Study - Albino Rata

cn

O

Urine  A n a l y s e s  Data cn

S u m m a r y  of  Mean Val ues

Dietary
Leve l
(ppm) Sex 3

Spec i f i c  Gravi ty  
Month :

6 9 12 18 24

M 1. 029 1 . 022 1 . 033 1 . 02 7 1 . 042 1. 051
Control

F 1 . 020 1 . 019 1. 025 1 . 024 1 . 032 1 . 0 3 9

M 1.021 1 . 028 1 . 032 1 . 024 1 . 0 4 3 1 . 0 3 0
100

----------------------

F 1 . 022 1 . 019 1 . 029 1 . 029 1 . 027 1 . 0 3 8

O > c i

CT>
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F. Pathologic Studies
1. T h r e e  «Month Sac r i f ice  j

a .  Cro»»  Pa thologic  Findings

G r o s s  pa thologic  findings among t e s t  an imals  w e re  not 

s i g n i f i c a n t ly  d i f f e r e n t  f r o m  those noted in co n t ro l  a n im a l s .

b .  O rgan  Weight and Ratio Data

The m e a n  organ  weight and r a t i o  data  col lected at the 

t h r e e - m o n t h  s a c r i f i c e  a r e  p r e s e n te d  in T a b le s  XIII th rough XVLII. *

S ta t i s t i c a l ly  s ignif icant  d i f f e r e n c e s  a r e  des igna ted  by 

a s t e r i s k s  fol lowing the t e s t  g roup  value.

Organ  w e igh ts ,  o rgan  to body weigh t  and o rgan  to b r a i n  

w e ig h t  r a t i o s  d i s c l o s e d  s e v e r a l  ran d o m ly  o c c u r r i n g  in te rg ro u p  d i f f e r e n c e i  

The l a c k  of any  c o n s i s t e n t  dose re l a t e d  r e s p o n s e  and the absence  of any 

d e l e t e r i o u s  h i s to p a th o lo g ic  change con f i rm  tha t  t h e se  d i f fe rences  w e re  

no t  r e l a t e d  to the  inges t ion  of A r o c lo r  1242.

1 0 0 1 0 N 6
CC 2tt 

0 0 <  464



¿
8

U
IW

U
j

4 I

T A B L E  XIII

T E S T  M A T E R IA L :  A r o c l o r  1242 

T w o - Y e a r  C h r o n i c  O r a l  T o x i c i l y  Study - A lb ino  R a t s  

O r g a n  W eigh t  and R a t io  D a ta  

T h r e e - M o n t h  S a c r i f i c e  

S u m m a r y  of M e a n  V a lu e s  

O rgan :  L i v e r

D i e t a r y  L e v e l
o f  O r g a n  Wei ght  O r g a n / B o d y  Wei ght  Rat io  O r g a n / B r a i n  We i ght  R a t io

A r o c l o r  1242 (g) ( g / 1 0 0  g) ( g / g )
(ppm) M a le s F  e m a l e s M a le s F e m a l e s M a le s F e m a l e  a

Cont ro l 2 1 . 4 13 .0 4. 13 4. 16 10.3 6 .8 2

1 2 2 . 3 12.4 4.31 3 .92 10 .6 6 . 5 9

10 2 3 .3 14.4 4.41 4.31 11 .9 7 .9 3

'T* 100 2 5 . 5 14 .0 4 .8 0 4 .3 9 15. 1 7 . 6 5

cr>
o»
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T A D L E  X I V

T E S T  M A T E R IA L :  A r o c l o r  1242 

T w o - Y e a r  C h r o n i c  O r a l  T o x i c i t y  Study - A lb in o  R a t s  

O r g a n  Weight  and R a t io  D a ta  

T h r e e - M o n t h  S a c r i f i c e  

S u m m a r y  of M ea n  V a lu e s

O rgan :  Kidneys

D ie t a r y  L e v e l
of  O r g a n  W eigh t  O r g a n / D o d y  Weight  R a t io  O r g a n / B r a l n  W eigh t  R a t i o

A r o c l o r  1242 (g) ( g /1 0 0  g) (g /g )
_____ ( p p m ) ________________ M a l e s ________ F e m a l e a ____________ M a l e s ________ F e m a l e s ____________ M a l e s  F e m a l e s

Cont ro l 4 .0 3 2 . 4 9 0 .7 8 2 0. 802 1.95 1.31

1 4 . 0 6 2 . 4 6 0 .7 8 4 0 .772 1.93 1 . 30

10 4. 14 2 . 7 5 0 .7 8 6 0 .8 2 7 2.11 1.52

100 4 .2 4 2 .61 0 .7 9 5 0 .8 1 7 2 . 4 7 1.42

3
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T A B L E  XV

T E S T  M A T E R IA L :  A r o c l o r  1242 

T w o - Y e a r  C h r o n i c  O r a l  T o x i c i t y  Study - A lb ino  R a t s  

O r g a n  W eigh t  and R a t io  Da ta  

T h r e e - M o n t h  S a c r i f i c e  

S u m m a r y  of M e a n  V a lu es  

O rgan :  Spleen

D ie ta r y  L e v e l
of  O r g a n  W eigh t  O r g a n / B o d y  Weight R a t io  O r g a n / D r a i n  Weight R a t io

A r o c l o r  1242 (g) ( g /1 0 0  g) (g /g )
(ppm)______________ Male»_______F e m a l e » __________ M ale s _______F e m a l e s __________ M a l e s _______F e m a l e  s

C o n t r o l 0 . 7 6 6 0 .5 7 8 0 . 1 5 0 0. 184 0.  371 0. 302

l 0 .7 6 8 0 .5 4 4 0. 148 0. 171 0 .  364 0 .2 8 7

10 0 . 7 5 6 0 .5 9 6 0 .1 4 3 0. 179 0.  385 . 0. 328

^  100 0 .8 1 4 0 .5 2 8 0. 154 0. 166 0 .4 6 8 0 .2 8 8

1“
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T A B L E  XVI

T E S T  M A T E R IA L : A r o c l o r  1242 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ly  S tudy  -  A lb in o  R a t s  

O rg a n  W eig h t  and  R a t io  D a ta  

T h r e e -M o n th  S a c r i f i c e  

S u m m a r y  of M e a n  V a lu e s  

O rg a n :  G onads

D ie ta r y  L e v e l
o f  O r g a n  W e ig h t  O r g a n /B o d y  W eigh t R a t io  O r g a n / B r a i n  W e ig h t  R a t io

A r o c l o r  1242 (gl (g /1 0 0  g) (g /g )
(ppm ) M a le s F e m a l e s M a le s F e m a l e s M a le s F e m a l e s

C o n tro l 3 .6 0 0 .1 1 4 0 .6 9 8 0 .0 3 7 0 1 .7 4 0 .0 5 9 9

1 3 .5 1 0 .1 4 3 * 0 .6 8 1 0 .0 4 5 2 1 .6 6 0 .0 7 5 8

10 3 .5 0 0 .1 1 2 0 .6 6 6 0 .0 3 3 6 1 .7 8 0 .0 6 1 6

100 3 .4 9 0 .1 1 2 0 .6 5 6 0 .0 3 5 6 2 . 0 6 0 .0 6 1 9

S ta t i s t i c a l ly  s ig n if ic a n t  d i f f e r e n c e  at the  95 p e r c e n t  con fidence  le v e l .
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T A B L E  XVII

T E S T  M A T E R IA L : A r o c lo r  1242 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ty  S tudy  -  A lb in o  R a t s  

O r g a n  W eigh t and  R a t io  D a ta  

T h r e e - M o n th  S a c r i f i c e  

S u m m a r y  of M e a n  V a lu e s  

O rg an :  H e a r t

D ie ta r y  L e v e lof O r g a n  W eig h t  O rg a n /B o d y  W eigh t R a t io  O r g a n / B r a i n  W e ig h t  R a t io
A r o c l o r  1242 (g) (g /1 0 0  g) (g / g | * 1

(ppm)  . M a l e s F e m a l e s M a l e s F e m a l e s M a l e s F e m a l e s

C o n t ro l 1 . 5 9 1 . 0 5 0 . 3 0 7 0 . 3 3 9 0 . 7 6 7 0 . 5 5 1

1 1 . 5 8 1 . 02 0 .  307 0 . 3 2 0 0 . 7 5 2 0 . 5 4 0

10 1 . 5 5 1 . 1 0 0 . 2 9 5 0 . 3 3 1 0 . 7 8 8 . 0 . 6 0 8

100 1.61 1 . 0 5 0 . 3 0 2 0 . 3 3 0 0 . 9 4 3 0 . 5 7 3

O
Tt

cn 10 01
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T A D L E  XVIII

T E S T  M A T E R IA L : A r o c l o r  1242 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ty  S tudy  -  A lb in o  R a t s  

O rg a n  W eigh t and  R a t io  D a ta  

T h r e e -M o n th  S a c r i f i c e  

S u m m a r y  of M ea n  V a lu e s  

O rgan : B ra in

D ie ta r y  L e v e l  T o ta l  Body W eig h ts
o f  O r g a n  W eig h t  O rg a n /D o d y  W eigh t R a t io  o f  S a c r i f i c e d  R a ts

A r o c l o r  1242 (g) (g /1 0 0  g) (g)
(ppm) M a l e s F e m a l e s M a l e s F e m a l e s M a l e s F e m a l e s

C o n tro l 2 .0 7 1 . 91 0 . 4 0 2 0 . 6 1 6 518 314

1 2 . 1 2 1 . 8 9 0 . 4 1 0 0 . 5 9 7 520 318

10 1 .9 7 1 . 81 0 . 3 7 5 0 . 5 4 5 527 334

t o o 1 .82 1 . 8 3 0 . 3 4 5 0 . 5 7 6 534 319
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«

e .  H is to p a th o lo g ic  F ind ing?

H is to p a th o lo g ic  ex am ina tion  of t i s s u e s  and o rg a n s  taken  

f r o m  a l l  a n im a l s  f r o m  both  the  c o n tro l  and 100 ppm  groups  w as cpnducted .

T a b le s  XDC and XX l i s t  a l l  h is to p a th o lo g ic  changes

n o te d .

A ll  of the le s io n s  noted in  the m ic ro s c o p ic  ex am ina tion  

of t i s s u e s  w e r e  th o s e  of spon taneous  d i s e a s e  and a r e  not u n u su a l  fo r ' th e  

a lb in o  r a t .  T h e  m o s t  f r e q u e n t  f ind ings w e re  le s io n s  in  the t r a c h e a  and 

lu n g s ,  in d ic a t in g  c h ro n ic  m u r in e  p neum on ia . T h e s e  o c c u r re d  in  the  

c o n t r o l  a s  w e l l  as the  r a t s  fed A ro c lo r  1242.

\
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t a b l e  xdc

T E S T  M A T E R IA L : A r o c lo r  1242 

T w o - Y e a r  C h ro n ic  O r a l  T ox ic ity  S tudy - A lbino Rats 

H is to p a th o lo g ic  C hanges  

T h r e e -M o n th  S ac r if ic e  

G roup : C ontro l

N u m b e r  oL 
A n im a ls O r g a n  E x a m in e d F in d in g s In c id e n c e

A v e ra
G rad

5 M a le s T r a c h e a T r a c h e i t i s 1 1 .0
L u n g C h ro n ic  r e s p i r a t o r y  

d i j e a s e 1 r . o
U r i n a r y  B la d d e r H y p e rp la s ia 3 1 .0

5 F e m a l e s L u n g C h ro n ic  r e s p i r a t o r y  
d is e a s e 1 1 .0

A ll  o t h e r  t i s s u e s  and o r g a n s  w e r e  n o r m a l  h i s to lo g ic a l ly .  

G r a d in g  S y s te m

0 . 5  s  m i n i m a l
1 . 0  = s l ig h t
2 . 0  s  m i l d
3 .0  s  m o d e r a t e
4 . 0  « s e v e re  
5 . 0 «  e x t r e m e

■Is-'

FftMim
ACM CC3 6 6 
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T A B L E  X X
T E S T  M A T E R IA L : A ro c lo r  1242 

T w o -Y e a r  C h ro n ic  O ra l T o x ic ity  Study - A lb ino  Rats 
H is to p a tho log ic  Changes 

T h re e -M o n th  S a c rific e  
Group: 100 ppm

N um b er of 
A n im a ls O rgan E xam ined F ind ings Incidence

A v e r  
G ra

5 M a les T ra c h e a T ra c h e it is 2 1 .Í

5 F em a les Lung C hron ic  re s p ira to ry •

disease 2
F o c a l in te r s t i t ia l

pneumonia 1 • l.C

A l l  o th e r tis su e s  and organs w ere  n o rm a l h is to lo g ic a lly . 

G rad ing  S ys tem
0 .5  s m in im a l
1 .0  = s lig h t
2 .0  = m ild  
3 . 0 =  m od e ra te  
4 . 0 =  seve re
5 .0  = e x tre m e

F n m n s s
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2. S ix -M o n th  S a c r i f ic e

a .  G r o s s  P a th o lo g ie  F in d in g s  

No o u ts ta n d in g  d i f f e r e n c e s  w e re  noted between te s t  and

c o n t r o l  a n im a l s .

b . O rg a n  W eight and O rgan  to  Bodv and  
O rg a n  to~fcrain W eight fta tio  Data

---------------- T he  r e s u l t s  of-the s t a t i s t i c al - a n lay ses-conducted-oa- ab«—-

so lu te  o rg a n  w e ig h ts ,  o rg a n  to body w e ig h t and o rg a n  to b ra in  weight 

r a t i o s  a r e  s u m m a r iz e d  in  T a b le s  XXI th ro u g h  XXVI.

O rg a n  w e ig h ts ,  o rg an - to  body w eigh t and organ  to b r a in  

w e ig h t  r a t i o s  d i s c lo s e d  s e v e r a l  ra n d o m ly  o c c u r r in g  in te rg ro u p  d i f f e r e n c e s .  

T he  l a c k of a ny c o n s i s te n t  dose  r e l a t e d  r e s p o n s e  and the absence  of any  

d e l e t e r i o u s  h is to p a th o lo g ic  change c o n f i rm  tha t th e s e  d iffe ren ces  w e re  

n o t  r e l a t e d  to the in g e s t io n  of A r o c lo r  1242.

ÿtidtabU al B I O - T E 5 T ÿxe.

F o n m %
ACH 0C367]
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T A B L E  XXI

T E S T  M A T E R IA L : A r o c lo r  1242 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ty  Study - A lb ino  R a ts  

• O rg a n  W eigh t and  R a t io  Data

S ix -M on th  S a c r i f ic e  

S u m m a r y  of M ean  V a lu es  

O rg an :  L iv e r

D ie ta r y  L e v e l
o f  O r g a n  W eig h t  O rg a n /B o d y  W eigh t R a t io  O r g a n / B r a i n  W e ig h t  R a t io

A r o c lo r  1242 (g) (g /1 0 0  g) ( g /g l
(ppm) M a le s F e m a l e s M a le s F e m a l e s • M a le s F e m a l e s

C o n tro l 2 2 .9 13 .1 3 .7 4 3 .7 7 1 1 .7 6 .7 1

I 1 3 .8 * * 9 .9 8 * 2 .8 5 * * 3 .1 5 6 .8 6 * * 5 .7 6

10 2 2 .3 1 3 .2 4 .0 8 4 .2 3 1 1 .0 6 .9 5

. 100 2 2 . 0 1 1 .7 4 .5 8 * 3 .7 0 1 0 .8 5 .9 4 ~

•» S ta t i s t i c a l ly  s ign i f ican t  d i f f e r e n c e  a t  the 95 p e r c e n t  conf idence  level .  
O  - S ta t i s t i c a l ly  s ign i f ican t  d i f f e r en c e  a t  the 99 p e r c e n t  confidence* level;  
O

*■x*■̂j
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T A B L E  XXII

T E S T  M A T E R IA L : A r o c lo r  1242; 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ty  Study - A lb ino  R a ts

O rg a n  W eigh t and  R a t io  D ata 

S ix -M on th  S a c r i f ic e  

S u m m a r y  o f M ean  V a lu es  

O rg an :  K idneys

I

j

I

D ie ta r y  L e v e l
o f  O r g a n  W eig h t  O r g a n /B o d y  W eigh t R a t io  O r g a n / B r a l n  W e ig h t  R a t io

A r o c lo r  1242 (g) (g /1 0 0  g) <g/gl
(prim) M a le s F e m a l e s M a le s F e m a le s M a le s F e m a l e s

C o n tro l
»

4 .0 4 2 .7 9 0 .6 6 4 0 .8 0 6  j 2 .0 6 1 .4 3

1 3 .5 1 2 .4 4 * 0 .7 2 8
I

0 .7 7 4  ;
j

t
1 .7 5 1 .41

10 3 .7 5 2 .4 9 * 0 .6 8 6
i

0 .7 9 0 1 .8 6 1.31

100 3 .5 4 2 .3 3 * 0 .7 3 0 0 .7 5 7 1 .74 1 .1 8

£
a
t
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>

r

o
o

* S ta t i s t ic a l ly  s ig n if ic an t  d i f f e r e n c e  a t  the 95 p e r c e n t  confidence  lev e l .
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T A B L E  XXIII
‘

T E S T  M A T E R IA L : A r o c lo r  1242

T w o - Y e a r  C h ro n ic  O r a l  T o x ic ity  Study - A lb in o  R a ts
*

- O rg a n  W eight and  R a t io  Data
a

S ix -M on th  S a c r i f ic e  

S u m m a r y  of M ean  V a lu es  

O rg an :  Spleen

D ie ta r y  L e v e l
o f  O r g a n  W e ig h t  O rg a n /B o d y  W eigh t R a t io  O r g a n / B r a i n  W eig h t  R a t io

A r o c l o r  1242 (g) (g /1 0 0  g |  ( g /g )
(ppm ) M a le s F e m a l e s M a le s F e m a l e s M a le s F e m a l e s

C on t ro l 0 .7 5 2 0 .6 8 4 0 .1 2 2 0 .1 9 6 0 .3 8 4 0 .3 5 0

1 0 .7 5 4 0 .5 4 2 * 6 .1 5 4 0 .1 7 2 0 .3 7 5 0 .3 1 3

10 ' 0 .7 9 6 0 .6 2 2 0 .1 4 2 0 .1 9 9 0 .3 9 4 0 . 327

100 0 .5 8 4 0 .4 8 8 * 0 .1 2 0 0 .1 5 9 0 .2 8 8 0 .2 4 8

t v

kK
00
o

rn
w

l

r

o
2

* St a t i s t i ca l l y  s ign i f i cant  d i f f e r e nc e  at  the 95 p e r c e nt  conf idence  l e v e l .
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T A B L E  XXIV

T E S T  M A T E R IA L : A r o c lo r  1242 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ty  Study - A lb in o  

O rg a n  W eight ant! R a t io  Data 

S ix -M o n th  S a c r i f ic e  

S u m m a r y  o f M ean  V a lu es  

O rg an :  G onads

D ie ta r y  L e v e l  f
o f  O r g a n  W e ig h t  O r g a n / Body W eigh t R a t io  O r g a n / B r a l n  W eig h t  R a t io

A r o c l o r  1242 (g) (g /1 0 0  g) (g /g )
(ppm ) M a le s F e m a l e s M a le s F e m a l e s M a le s F e m a l e s

C o n tro l 3 .S S 0 .0 9 6 0 0 .5 9 3 0 .0 2 7 9 1.81 0 .0 4 9 2

1 3 .4 4 0 .0 8 1 0 0 .7 1 6 0 .0 2 5 3 1.71 0 .0 4 6 8

10 3 .5 5 0 .1 0 6 0 .6 5 2 0 .0 3 3 5 1 .7 6 0 .0 5 5 8

100 3 .3 5 0 .0 7 7 2 0 .6 9 7 0 .0251 1 .65 '0 . 0 3 9 2

O
9 6

CD
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T A B L E  XXV

T E S T  M A T E R IA L : A r o c lo r  1242

T w o - Y e a r  C h ro n ic  O ra l  T o x ic i ty  Study - A lb in o  R a ta

. O rg a n  W eigh t and  R a t io  Data
*

S ix -M o n th  S a c r i f ic e

* ¥
S u m m a r y  o f  M ean  V a lu es  

O rg an :  H e a r t

D ie ta r y  L e v e l
o f  O r g a n  W eig h t  O r g a n /B o d y  W eigh t R a t io  O r g a n / B r a i n  W eig h t  R a t io

A r o c l o r  1242 (g) (g /1 0 0  g) (g /g )
|p p m ) M a le s F e m a l e s M a le s F e m a l e s M a le s F e m a l e s

C o n t r o l 1 .7 0 1 .0 5 0 .2 8 2 0 .3 0 2 0 .8 6 7 0 .5 3 8

1 1 .4 9 1 .0 3 0 .3 0 9 0 .3 2 5 0 .741 0 .5 9 5

10 1 .4 6 1 .0 6 0 .2 6 7 0 .3 3 5 0 .7 2 2 0 .5 5 8

100 1 .42 0 .9 7 0 0 .2 9 3 0 .3 1 4 0 .7 0 0 0 .4 9 2

K 
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T A B L E  XXVI

T E S T  M A T E R IA L : A r o c lo r  1242 

T w o - Y e a r  C h ro n ic  O ra l  T o x ic i ty  Study - A lb ino  R a ts  

O rg a n  W eight and  R a t io  Data 

S ix -M on th  S a c r i f ic e  

S u m m a r y  of M ean  V a lu es  

O rg an :  B ra in

D ie ta r y  L e v e l  
of

A r o c l o r  1242 
(ppm )

O r g a n  W eigh t
(e )

M a le s  F e m a l e s

O rg a n /B o d y  W eigh t R a t io
(g /1 0 0  g)

M a le s  F e m a l e s

F in a l  Body W eig h ts  
of S a c r i f i c e d  R a ts  

<E>
M a le s  F e m a l e s

C o n tro l 1 .9 6 1 .9 5 0 .3 2 0 0 .5 6 0 613 348

1 2 .0 1 1.73 0 .4 1 5 0 .5 4 6 484 317

10 2 .0 2 1 .9 0 0 .3 6 9 0 .5 9 7 548 318

100 % 2 .0 3 1 .97 0 .4 1 6 0 .6 3 5 488 310

O  *z r  oO  3t

X k .
COo
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c. H is to p a th o lo g ic  F ind ings

H is topa tho log ic  exam ina tion  of t i s s u e s  and organs taken
/

f r o m  a l l  a n im a ls  f r o m  both the  co n tro l  and 100 ppm groups was conducted, 

T a b le s  XXVII and XXVIH l i s t  a ll  h is topatho log ic  chan g es

no ted .

A ll  of the le s io n s  noted in the  m ic ro s c o p ic  exam ination  

of t i s s u e s  w e re  th o se  of spontaneous d i s e a s e  and a re  not unusual fo r  the 

a lb in o  r a t .  T he  m o s t  f req u e n t  findings w e re  le s io n s  In the t r a c h e a  and 

lu n g s ,  in d ica ting  c h ro n ic  m u r in e  pneum onia . T h ese  o ccu rred  in the con trc  

a s  w ell as  the r a t s  fed A ro c lo r  1242.

r \  ■
V J

t

* Font 103 *0* oo
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TA B LE XXVII

T E S T  M ATERIAL: A r o c lo r  1242
(

T w o - Y e a r  C h ro n ic  O ra l  T oxicity  Study - Albino Rats 

H is to p a th o lo g ic  C hanges 

S ix-M onth  S a c r if ic e

C roup: Control

N u m b e r  of 
A n im a ls O rg a n  E x a m in e d F in d in g s Inc idence

A v e r
G ra

5 M ales T r a c h e a T r a c h e i t i s 2 l .S
F o c a l  t r a c h e i t i s 2 l.C

L ung F o c a l  pneum onitis 1 o . s
H y p e re m ia 2 l . ' c

L i v e r F o c a l  p e r ic h o lan g i t is 1 * 1 .0
S k e le ta l  M u sc le F o c a l  in f lam m atio n 1 • 1 .0

5 F e m a le s T r a c h e a F o c a l  t r a c h e i t i s 1 . 1 .0
L u n g H y p e re m ia 2 2 .5
L i v e r H y p e re m ia 1 1 .0

P e r ic h o la n g i t i s 1 0 .5
K id n ey F o c a l  pneum onitis 1 1 .0

A ll  o th e r  t i s s u e s  an d  o rg a n s  w e r e  n o rm a l  h i s to lo g ic a l ly .  

G ra d in g  S y s te m

0 .5  s m in im a l
1 .0  » s lig h t 
2 *0  » m ild  
1 *0  *  m od era te  
4*0 « severe 
5^0 *  e x tre m e

V

V 0 0 1 1 O 4
. AC«

• 00( 4e2
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> TA B LE XXVIE 

T E S T  M ATERIA L: A r o c lo r  1242 

T w o - Y e a r  C h ro n ic  O ra l  T ox ic ity  S tudy - Albino Rats 

H is to p a th o lo g ic  C hanges 

S ix-M onth  S ac r if ice  

Group: 100 ppm

N u m b e r  of 
A n im a ls O rg a n  E x a m in e d F ind ings •Incidence

A v e ra
G rad

5 M ales T r a c h e a T r a c h e i t i s 1 2 1 .0
F o c a l  t r a c h e i t i s 2 0 .5

Lung F o e a l  pneum onitis 3 1 .5
H y p e re m ia 2 . 1 .0

5 F e m a le s T r a c h e a F o c a l  t r a c h e i t i j 1 * 1 .0
Lung F o c a l  pneum onitis 1 0 .5

H y p e re m ia 1 - 2.0.,

A ll o th e r  t i s s u e s  and o rg a n s  w e re  n o rm a l  h is to lo g ic a l ly .  

G rad in g  S y s tem

, 0 . 5 =  m in im a l
1 .0  = s l ig h t
2 . 0  = m i ld
3 .0  = m o d e r a te
4 . 0  = s e v e r e
5 .0  = e x t r e m e  .

HnmiBS
AC* C 0 3 t d C

00C 483
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3* T w elv e -M o n th  S ac rif ice

/
a. . G ro s s  Pa tho log ie  Findings

G ro s s  pathologic findings am ong t e s t  an im als  w ere  not 

s ig n if ic an tly  d i f f e r e n t  f r o m  those  noted in c o n tro l  a n im a ls .

b. O rgan  Weight and Ratio Data

The m e a n  o rgan  weight and ratio , d a ta  collected a t  the 

tw e lv e -m o n th  s a c r i f i c e  a r e  p re sen ted  in  T ab le s  XXIX through XXXIV,

S ta t is t ic a l ly  s ign ifican t d i f f e r e n c e s  a re  designa ted  by 

a s t e r i s k s  following the te s t  g roup value.

O rgan  w eigh ts ,  o rgan  to body w eigh t and o rgan .to  b ra in  

w eigh t r a t io s  d is c lo se d  s e v e ra l  random ly  o c c u r r in g  in te rg ro u p  d if fe ren ces . '  

The lack  of any c o n s is te n t  dose r e la te d  re s p o n se  and the absence  of any 

d e le te r io u s  h is to p a th o lo g ic  change confirm  that th e se  d iffe rences  were 

not r e la te d  to the in g es t io n  of A ro c lo r  1242.
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T A B L E  XXIX

T E S T  M A T E R IA L : A r o c lo r  1242 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ty  Study - A lbino R a ts

T w elve-M on th  S a c r i f ic e  

O rg a n  W eight and R a t io  Data

S u m m a r y  of M ean  V a lu es  

O rg a n :  L iv e r

D ie ta ry  L e v e l  
(ppm )

O r g a n  W eight 
(g)

M alea  F e m a le s

O rg a n /B o d y  W eight R atio
(g /1 0 0  g)

M ales  F e m a le s

O r g a n /B

M ales

r a in  W eigh t R a t io
Cfi/fil

F e m a l e s

C o n tro l • 2 2 .1 1 5 .5 3 .7 9 3 .5 2 10. 8 7 .7 2

1 2 2 .7 13 .7 3 .4 5 3 .3 3 10.4 7 .0 5

53 io 2 2 .4 14.4 3 .4 8 3 .4 4 10 .6 7. 39

100 2 6 .3 14 .4 3 .7 8 3 .5 9 12 .4 7. 16
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T A B L E  XXX

T E S T  M A T E R IA L :  A r o c l o r  1Z4Z 

T w o - Y e a r  C l i ronic  O r a l  T o x ic i ty  Study - Albino R a t s

Tw elve -M on th  S a c r i f i c e  

O r g a n  Weight and Rat io  Data

S u m m a r y  of M ea n  V a lu es  

O rg a n :  K idneys

O r g a n  W eigh t  O r g a n / B o d y  Weight R at io  O r g a n / B r a l n  W eigh t  R a t io
D ie ta r y  L e v e l  (g) (g /1 0 0  g) (g /g )

(ppm) M a le s F e m a l e s M a le s F e m a l e s M ales F e m a l e s

C o n t ro l 4 .0 4 3. 19 0 .6 9 2 0. 738 1.97 1 .5 8

rr j -
1 4 .3 1 2 .9 3 0. 656 0 . 7 3 5 1.97 1. 51

s 10 4 . 2 7 3 .2 4 0. 662 0. 779 2. 02 1 .6 6

i
100 4 .9 8 * 3 .01 0 .7 1 6 0 .7 4 5 2. 33 1 .5 0

* S ta t i s t i c a l ly s ign if ican t  d i f f e r en c e  a t  the 95 p e r c e n t  confidence  level .
O
O * .
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T A B L E  XXXI

T E S T  M A T E R IA L :  A r o c l o r  1242 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ty  Study - Alb ino  R a t s  

T w e lve -M on th  Sac r i f ic e  

O r g a n  W eigh t  and R at io  Da ta  

S u m m a r y  of M ean  V a lues  

O rg a n :  Sp leen

D ie ta r y  L e v e l  
____ <ppm >_________

O r g

M a le s

a n  W eight  
<g>

F e m a l e s

O r g a n / l l o d y  Weight R a t io
( f i / 1 0 0  g)

M ales  F e m a l e s

O r g a n / B r a i n  W eigh t  R a t io  
tg/g>

M a le s  F e m a l e s

C o n t ro l 0 . 7 8 8 0 . 7 9 6 0 .  133  0 . 1 8 3 0 . 3 8 0  0 . 3 9 6

1 1 . 0 0 0 * 0 . 6 0 0 0 .  152 0 .  153 0 . 4 5 8  0 . 3 0 7

| 10 0 . 8 6 8 0 . 6 6 4 0 .  136 0 . 1 6 0 0 . 4 1 2  0 .  341

i
10 0 0 . 9 6 8 0 .  5 7 0 0 .  138  0 .  145 0 . 4 5 4  0 . 2 8 5

■* S ta t i s t i c a l ly  s ign if ican t  d i f f e r en c e  a t  the  95 p e r c e n t  confidence'  level .
• *
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T A B L E  XXXII

T E S T  M A T E R IA L :  A r o c l o r  1242 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ty  Study - Albino R a t s  

Tw elve -M on th  S ac r i f i c e

O r g a n  Weight  and Rat io  Data

S u m m a r y  of M ea n  V a lues  

O r g a n :  Gonads

O r g a n  W eigh t  O r g a n / B o d y  Weight Rat io  O r g a n / B r a i n  W eigh t  R a t io
D ie ta r y  L e v e l  (g) (g /100  g) (g/fi)

(ppml M a le s F e m a l e s M ale s F e m a l e s M ales F e m a l e s

C o n t ro l • 3 .4 6 0. 116 0. 596 0 . 0 2 7 5 1 .70 0. 0574

1 3 .4 7 0. 0938 0. 529 0 .0 2 3 9 1 .59 0 . 0 4 8 3

10 3 .0 0 0. 14! 0 .4 5 7 0 .0 3 3 2 1 .40 0 . 0 7 1 9

100 3 .6 7 » 0. 122 0. 531 0 .0 3 0 5 1.72 0 .0 6 0 8

^  S ta t i s t i c a l ly  s ign i f ican t  d i f f e r e n c e  a t  the  95 p e r c e n t  conf idence  level .
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T A B L E  XXXIII

T E S T  M A T E R IA L :  A r o c l o r  1242 

T w o - Y e a r  C h r o n i c  O r a l  T o x ic i ly  Study - Albino R a t s  

Tw e lve -M on th  S a c r i f i c e  

O r g a n  Weight and  Rat io  Data  

S u m m a r y  of M ean  V a lues  

O rg an :  H e a r t

O r g a n  Weight  O r g a n /B o d y  Weight R at io  O r g a n / B r a i n  Weight R a t io
D ie t a r y  L e v e l  (g) (g /100  g) (g /g )

(opml M a le s F e m a l e s M ales F e m a l e s M ales F e m a l e s

C o n t r o l 1.71 - 1 .23 0 .2 9 3 0 .2 8 6 0. 835 0. 609

1 1 .69 1. 18 0 .2 5 8 0 .2 9 8 0 .7 7 6 0. 610

10 1 .68 1 .29 0 .2 6 3 0 .3 1 2 0 .7 9 9 0. 663

100 1 .87 1 .19 0 .2 6 8 0 .2 9 8 0. 878 0. 591
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T A n L E  XXXIV

T E S T  M A TER IA L:  A r o c l o r  1242 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ty  Study - Albino R a ts  

T w e lve -M on th  S a c r i f i c e  

O r g a n  Weight and Rat io  Data  

S u m m a r y  of M ea n  V a lues  

O rg a n :  D ra in

D ie ta ry  L eve l  
(ppm|

O r g a n  Weight
(e)

M a le s  F e m a l e s

O rg a n /D o d y  Weight Rat io  
( c / i o o  g)

M ale s  F e m a l e s

F ina l  Body Weight of 
S a c r i f i c e d  A n im a ls  ( g r a i n s )  

M ale s  * F e m a l e s

Cont ro l 2 . 0 4 2 . 0 2 0. 351 0. 474 5B4 439

1 2. 19 1 .95 0. 334 0. 516 660 431

t o 2 .11 1 .95 0. 329 0 .4 7 3 642 425

2  100 2. 14 2 .0 0 0. 310 0. 508 698* - .409

t*.

o

in
in
-I
I
II%

5

V».

S ta t i s t i c a l ly  s ign if ican t  d i f f e r en c e  a t  the 95 p e r c e n t  confidence  level .
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c. H is topa tho log ic  Findings

H is topa tho log ic  examinat ion o! t i s su e s  taken f ro m  e

r a t  s a c r i f i c e d  f ro m  the con tro l  and 100 ppm groups  a f t e r  twelve-mont;
\

of te s t ing  was conducted.

Tab les  XXXV and XXXVI l i s t  a l l  h is topa thologic  chaj

noted.

All of the le s ions  noted in the m ic r o s c o p i c  examir .at i  

w e r e  those  of spontaneous d i s e a s e  and cannot be r e l a t e d  to the-ingest io  

A r o c l o r  1242.

V ' 1 Fooiina
OCn 4 9 1
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TA B LE XXXV

T E S T  MATERIAL: A r o c lo r  1242 

T w o - Y e a r  C h ro n ic  O ra l  Toxicity Study - Albino Rats  

H is topa tho log ic  Changes 

Tw elve-M onth  Sacri fice

Group: C ontro l
N um b er of 

A n im a ls O rean Exam ined Findings
A 1

Incidence C

5 M a los T ra c he a T ra c h e itis 1
Lung C hronic  re s p ira to ry *

4 disease 2

U r in a ry  B ladder Calculus 1

5 Fem a le s T rachea T ra c h e itis Í *
Lung C hronic re s p ira to ry  

disease 1 .
Colon Paras ites 1

Ail o t h e r  t i s s u e s  and o r g a n s  w e r e  n o r m a l  h i s to lo g ic a l ly .  

Grad:.".? S y s t e m

0 . 5  = m i n i m a l
1 . 0  = s l ig h t
2 . 0  = m i ld
3 . 0  s  m o d e r a t e
4 .0  s seve re
5 .0  s e x tre m e

K,n n i i i 4
A C M  0 0 3 6 6 1

00 ( 4 9 2



T A 3 L E  XXXVI

„ T E S T  M A T E R IA L : A ro c lo r  1242
T w o -Y e a r  C h ron ic  O ra l T o x ic ity  Study - A lb ino Rats 

H is top a tho log ic  Changes 
Tw e lve -M o n th  S acrifice  

Croup: 100 ppm
N um ber of 

A n im a ls
Organ

Exam ined Finding s Incidence
A v

C
5 M ales T rachea T ra c h e it is 1 ,

Lung C hron ic  re s p ira to ry  disease 4 j

L iv e r Congestion 1 ]
Pancreas F o c a l atrophy I 1
K idney Foc a l lymphoid in f i l t ra t io n I 1
P itu ita r y Chromophobe hyperp lasia l  • 1
A d ren a l N od u la r hyperp lasia I 1

Hemacocyst l  . I
5 Fem ales Trachea T ra c h e it is 1 .1

Lung C hron ic  re s p ira to ry  disease l 1

A l l  o the r tissues  and organs w ere  no rm a l h is to lo g ic a lly .

Gradir.g Svstem

0 . 5 =  m i n i m a l
1 .0  = s l igh t
2. 0 = m i ld  
3 . 0 =  m o d e r a t e
4 .  0 = s e v e r e
5. 0 = e x t r e m e .

OC30 9 ,

0 0( 494
1 0 0 1 1 1 6
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• 4. F in a l  S a c r i f i c e

a . G r o s s  Pa tho log ic  Findings

G r o s s  pathologic  findings among t e s t  animals  w e re  not 

s ign i f ican t ly  d i f f e r en t  f r o m  those  noted in con t ro l  a n im a l s .

b. Organ  Weight and Ratio Data

The m e a n  organ  weight and r a t io  da ta  collected at  the 

f ina l  s a c r i f i c e  a r e  p r e s e n te d  in T ab les  XXXVII th rough  XLII. S ta t i s t ica l ly  

s ign i f ican t  d i f f e r e n c e s  a r e  des igna ted  by a s t e r i s k s  following the t e s t  g roup  

v a l u e .

The abso lu te  l iv e r  weight and l iv e r  to body or b r a i n  weigft 

r a t i o s  w e re  s ign if ican t ly  evaluated in female  r a t s  fed 100 ppm A roc lo r  1242. 

S ta t i s t i c a l  eva lua t ions  of o ther  o rgan  weights ,  o rgan  to body weight and orga  

.to b r a i n  w e igh t  r a t i o s  d i s c lo se d  s e v e r a l  ran d o m ly  occu r r ing  in te rgroup d i f ­

f e r e n c e s .  The lack  of any cons i s ten t  dose r e l a t e d  r e s p o n se  indicates that  

th e se  d i f f e r en ces  w e r e  not r e l a t e d  to the inges t ion  of A ro c lo r  1242.

V

Fnm 117 t0" CC369‘
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T A B L E  XXXVII

TE S T MATERIAL: A r o c l o i  1242 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ty  Study -  Albino Rata  

O rg a n  Weight and R at io  D a ta
a

S u m m a r y  of M ean  V a lues  

F in a l  S a c r i f i c e  

Organ :  L iver

O rg a n  Weight O r g a n / B o d y  Weight  R a t io  O r g a n / B r a i n  Weight Rat io
s t a r y  L e v e l  <g)' (g /100  g) ( g /g )

(ppml Male* F e m a l e s M ales F e m a l e s M a le s F e m a l e  a

C o n t ro l ZZ. 0 16.3 3 .47 3 .0 5 10. 10 8. 41

1 2 1 .9 I S . ? 2 .93 3 .00 9 .9 7 8.03

10 22. 3 17. 1 3. 18 3. 19 10. 20 8. 50

100 25 .6 22 .4** 3.95 4 .8 2** 11.90 1 1. 60**

* S ta t i s t i c a l ly significant d i f f e rence at the 99 p e rc e n t  confidence level .
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T A B L E  XXXVIII

T E S T  M ATERIAL: A r o c l o r  I242 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ty  Study -  A lb ino  Rata  

O r g a n  Weight and R at io  Data  

S u m m a r y  of M ean  Values  

F in a l  S a c r i f i c e  

Organ :  Kidneys

O rg a n  Weight O rg a n /B o d y  Weight Rat io  O r g a n / B r a i n  Weight Ratio
e t a r y  Leve l  (g) (g /100 g) (g/g>

(npm) M ale s F e m a l e s M ales F e m a l e s M ale s F e m a l e s

C o n t ro l 5 .5 7 3 .48 0 .8 7 7 0 .6 4 6 2. 57 1.79

1 6 . 1 ) 3 .4 5 0. 820 0 .6 7 0 2 .78 1. 76

10 5 .63 3. 43 0 .8 1 6 0 .6 4 4 2. 56 1.71

100 5 .4 4 3 .43 0 .8 3 5 0. 725 2 .52 l.  79
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T A B L E  XXXIX

T E S T  M ATERIAL: A r o c l o r  1242 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ty  Study - Albino Rato 

O r g a n  Weight  and R a t io  Data  

S u m m a r y  of M ean V a lues  

F i n a l  S a c r i f i c e  

Organ :  Spleen

O r g a n  Weight O rgan /B o d y  Weight Rat io O r g a n / B r a l n  Weight Hat
e t a r y  Leve l <gl ( g / i o o  g) ( e /g )

(ppm) M ale s F e m a l e s M ales F e m a l e s M ales F c m a l

C o n t ro l 1. 15 0 .9 6 0. 182 0. 181 0. 520 0. 49

1 1.26 0 .81 0. 169 0. 158 0 .572 0. 14!

10 1.08 • 0 .8 2 0. 158 0 .1 5 3  * 0 .495 0.40*

100 1.07 0 .6 5 0. 165 0. 140 0. 499 0. 331
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T A B L E  X L

T E S T  MATERIAL: A r o c l o i  1242 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ty  Study - Albino Rata  

O r g a n  Weight and Rat io  Data

i .
Ul

O

M l
t/i

S u m m a r y  of M ean  V a lues

F i n a l  S a c r i f i c e  

Organ :  Gonads

O r g a n  Weight O rgan /B ody  Weight Rat io O r g a n / B r a i n  Weight Rat io
c t a r y  Leve l <g> (b / 1 0 0  e > (g /g )

(ppm) M a le s F e m a l e s M ales F e m a l e s M a le s F e m a l e s

C o n t ro l 2 .5 2 0. 123 0 .3 9 7 0 .0222 1. 15 0. 062

1 1 .2 0 0. 102 0 .424 0 .0 2 0 5 1.46 0 .0 523

10 3 .00 0. 126 0 .4 3 7 0 .0 2 3 7 1.40 0 .0 625

100 3.31 0. 129 0 .514 0 .0 2 7 8 1.55 0.0671
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T A B L E  XLI

T E S T  M ATERIAL: A r o c l o r  1242 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ty  Study - Albino Rata  

O rg a n  Weight and R at io  Data 

S u m m a r y  of M ean Values  

F in a l  S a c r i f i c e

Organ:  H e a r t

O r g a n  Weight  O rg a n /B o d y  Weight R at io  O r g a n / B r a i n  Weight Rat io
i t a r y  LeVel (g) (g /100 g) (g /g )

(ppm) M ale s F e m a l e s M ales F e m a l e s M ale s F e m a l e s

C o n t ro l 1.87 1.54 0 .294 0 .2 8 8 0. 860 0. 79r

1 2 .30* 1.51 0 .307 0 .2 9 2 1.040** 0. 770

10 2 .08* 1.59 0. 303 0 .2 9 8 0 .959* 0. 788

100 2. 19* 1.41 0 .335 0 .303 1.010*« 0. 74 1

S ta t i s t i c a l ly  significant d i f fe rence  a t  the 95 p e rc e n t  confidence  level .  
S ta t i s t i c a l ly  significant d i f fe rence  at  the 99 p e rc e n t  confidence level .

Lnoo ADM 003697 cn
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T A B L E  XLII

T E S T  MATERIAL: A r o c lo r  1242 

T w o - Y e a r  Chron ic  O ra l  Toxicity  Study - Albino Rais  

O rgan  Weight and Rat io  Data 

S u m m a r y  of Mean Values  

F ina l  S a c r i f i c e

O rg a n :  B ra in

D ie ta ry  Level 
(ppm)

Org

M ales

an  Weight  
(B)

F e m a l e s

O rg a n /D o d y  W
(g/100

M ales

e igh t  Rat io  
g)
F e m a le

Fina l  Body Weight  of 
S a c r i f i c e d  A n im a l s  ( g r a m s )  

M ales  F e m a l e s

Control . 2. 18 1.95 0. 342 0. 362 642 551

1 2 .2 0 1.96 0. 294 0. 388 759 532

10 2. 18 2.01 0. 313 0. 379 734 547

100 2. 14 1.91 6. 330 0 .415 652 485
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c. His topathologic  Findings

His topathologic  exam ina t ion  of t i s su e s  and o rgans  :ak
/

f r o m  a l l  a n im a l s  s a c r i f i c e d  a f te r  24 months  on t e s t  was conducted

Tables  XLIII th rough XLVI l i s t  al l  h is topathologic  cha 

noted .  Tab le  XLVII contains  the r e s u l t s  of the  histopathologic  exam ina :  

of the u r i n a r y  b l a d d e r s .

Significant l i v e r  in ju ry  was found in animals  fed ICO pp 

A r o c l o r  1242 ( T-III) . The compound a s s o c ia t e d  le s ions  cons is ted  of 

v a c u o l a r  change ,  focal hype r t rophy  and focal h y p e rp la s ia .  In addit ion,  tl 

w e r e  l e s i o n s  of in f lammation ,  n e c r o s i s ,  f i b r o s i s  and m ino r  d egene ra t ion  

th i s  g ro u p  which,  al though seen  in the co n t ro l s  and lower  t e s t  g r o u p s ,  we 

m o r e  s e v e r e  and  f requen t  in the T - I I I  group.

The v a cu o la r  change was not seen  in the contro l  animal* 

b u t  was  o b s e r v e d  occas iona l ly  in l iv e r  f rom  T - I  £l ppm) and 7 - U  (10 ppm, 

a n i m a l s .  The vacu o la r  change was o b se rv ed  f requen t ly  in the T- IH  anirr.a 

T h i s  l e s i o n  is  m o rp ho log ica l ly  indicative  of fa tty  degenera tion .  F o r m a l in  

f r o z e n  s e c t io n s  of l iv e r s  f rom  r e p r e se n ta t iv e  an im a ls  which disp layed  

v a c u o l a r  ch an g es  w e re  s ta ined  with Oil Red O to r e v e a l  the p re s en c e  of fa* 

T h e  v a c u o l a r  l e s i o n  in the cy top la sm  of th e se  ce l l s  was  pos it ive ly  identifie 

a s  fat .

The h y p e r t ro p h ic  change found in the l i v e r  was focal  and 

of ten  l i m i t e d  to the c e n t r a l  lobu la r  a r e a  w h e re  groups of cells  w ere  swolle 

to two o r  t h r e e  t im es  th e i r  n o r m a l  s ize  with c l e a r  pink homogeneous cytap

AC« OC309Sooc1001124 502



The h y p e r p l a s i a  was a s so c ia t e d  with the s am e  cell s  and appea red  to be 

e x te n s io n  of the h y p e r t ro p h ic  le s ion .  The h y p e r p l a s t i c  cells  w e re  a l so

u s u a l l y  h y p e r t r o p h i c .  The m o s t  s ev e re  exam ples  of hype rp la s ia  ap p ea r  

a s  n o d u la r  g row ths  with l imi ted  c o m p re s s io n  of the surrounding  n o r m a l

h e p a t i c  t i s s u e .

p r o l i f e r a t i o n ,  n e c r o s i s  and focal lymphoid in f i l t ra t ion  seen in the control  

a n i m a l s  and the T - I  and T - I I  groups  a re  le s ions  of spontaneous d i s e a s e  a 

a r e  not r e l a t e d  to the A r o c lo r  1242. This leve l  of l iv e r  d i sea se  is not 

u n u s u a l  in old a n im a l s .

H y p e rp la s ia  of ' the t ra n s i t io n a l  ep i the l ium was p r e s e n t  

in the u r i n a r y  b l a d d e r  of an imals  f rom  the c on t ro l  group and f rom  each  o j  

the t e s t  g r o u p s .  This le s ion  was usual ly  a s s o c i a t e d  with cys t i t i s .

a n im a l s  a r e  r e l a t e d  to spontaneous d i s ea s e  and they a r e  not unusual fo r  

r a t s  of th is age.

All  of the o ther  le s ions  in the o th e r  t i s sues  found in the

Donovan E. Gordon, D. V. M. , Ph. D. 
D ip lom ate ,  A m e r i c a n  College of 
V e t e r i n a r y  Pa tho log is t s
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TA B LE XLIII

T E S T  MATERIAL: A r o c lo r  1242

V:

ut
i:
o

T w o - Y e a r  C h ro n ic  O ra l  Toxic i ty  Study - Albino R a t s C

H is topa tho log ic  C hanges n
U

Fina l  S a c r i f i c e  

G ro u p :  C o n tro l

N u m b e r  of
. A n im a l s________ O rg a n  E x a m in e d Find ings Inc idence

A v e r a g e
G r a d e

11 M ale s

fe­cii

oou>

H e a r t C h ro n ic  focal m y o c a r d i t i s 3 1 .0
T r a c h e a T r a c h e i t i s 3 1 .0
Lung C h ro n ic  r e s p i r a t o r y  d i s e a s e 9 1 .0
L iv e r F o c a l  d e g e n e ra t io n 1 1 .0

* Ductile h y p e r p l a s i a 2 1 .0
S to m ach C h ro n ic  g a s t r i t i s 1 1 .0
Spleen H e m o s i d e r o s i s 3 1 .0
Kidney C h ro n ic  n e p h r i t i s 8 I. 0
Te ate s Tes t icu la r ,  d e g e n e ra t io n 2 1 .0

P e r i a r t e r i t i s 2 1 .0
P r o s t a t e In f lammation 1 1 .0
A drena l  Gland T e la n g ie c t a s i s 1 1 .0

N odula r  h y p e r p l a s i a 1 1 .0
Foca l  fatty change 1 1.0

B ra in Focal e n ce p h a l i t i s 1 1.0
Eye Inf lammation 2 1.0
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TABLE XLIII continued 

TEST MATERIAL: A r o c lo r  1242 

T w o - Y e a r  C h ro n ic  O ra l  Tox ic i ty  Study - Albino R a t s  

H is topa tho log ic  Changes  

F ina l  S a c r i f i c e  

G roup :  C o n t ro l

N u m b e r  of 
A n im a l s O r g a n  E x a m in e d Findings Inc idence

A v e r a g e
G ra d e

14 F e m a l e s H e a r t C h ro n ic  focal m y o c a r d i t i s 7 2 . 0
T r a c h e a T r a c h e i t i s 9 1 .0
Lung C h ro n ic  r e s p i r a t o r y  d i s e a s e 13 1. 0
L i v e r F o c a l  lymphoid  in f i l t ra t ion 3 1.0

Duct ile  h y p e rp la s i a 2 1 .0
Fo ca l  hep a t i t i s 1 1 .0

3 Non- l ip id  v a c u o la r  change 2 0 . 5
S to m ac h C h ro n ic  g a s t r i t i s J 1 .0

A c an th o s i s  - squam ous  e p i th e l iu m 5 1 .0
Colon P a r a s i t e s 1 1 .0
Spleen I Ic inos idc  r o s i s 4 "  . l . o
Ute rus M e t r i t i s 3 2 . 0

O  V. Kidney C h ro n ic  n e p h r i t i s 6 1 .0w  ï*
O  o Fo ca l  lymphoid  in f i l t ra t ion 1 1.0—* * O v ary Cyst 1 1.0

tn ^O °77. Ui-J ------------------------------- i *
o
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TA B LE XLIII continued 

TEST MATERIAL: A r o c lo r  1242 

T w o - Y e a r  C h ro n ic  O r a l  T o x ic i ty  Study - Alb ino  R a t s

H is to p a th o lo g ic  C hanges  

F in a l  S a c r i f i c e  

G roup :  C o n t r o l '

N u m b e r  of 
A n im a l s O r g a n  E x a m i n e d F ind ings Inc idence

A v e r a g e
G r a d e

14 F e m a le s A d r e n a l  Gland T e l a n g i e c t a s i s 9 . 1 .0
* Nodular  h y p e r p l a s i a 4 1 .0

S a l i v a r y  Gland C h ro n ic  f i b r o s i s  and a t ro p h y 1 1 .0

All  o t h e r  t i s s u e s  and o rg a n s  w e r e  n o r m a l  h i s to lo g ic a l ly .

G rad ing  S y s te m
0 . 5  = m in im a l  2 .0  = m i ld  4 . 0  = s e v e r e
1 .0  = s l ight  3 .0  = m o d e r a t e  5 . 0  = e x t r e m e

AUh 003703
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TA BLE x u v

T E S T  M ATERIAL: A r o c lo r  1242 

T w o - Y e a r  C h ro n ic  O r a l  Toxicity  Study - Albino R a i s  

H is topa tho log ic  C hanges  

F ina l  S a c r i f i c e  

Group:  I ppm *

N u m b e r  of A v e r a g e
A nim a ls_________O r g a n  E x a m in e d ____________________Find ings________ ._____________________incidence______________ G r a d e

H e a r t • C hron ic  focal m y o c a r d i t i s 5 1.0
T r a c h e a T r a c h e i t i s 9 2 .0
Lung Chronic  r e s p i r a t o r y  d i s e a s e 12 1.0
L i v e r Focal lymphoid in f i l t ra t ion 1 1.0

C i r r h o s i s I 1.0
Congestion 1 1 ; 0

Stomach Chronic  g a s t r i t i s  and a ca n th o s i s 2 1.0
Spleen H e m o s id e r o s i s 4 2. 0
Kidney Chronic  n ep h r i t i s 9 2 .0

Calc i f ica t ion 1 l.  0
T e s t e s P e r i a r t e r i t i s 2 2 . 0

T e s t i c u l a r  d eg ene ra t ion 1 1.0
P r o s t a t e Inf lammation 1 4. 0
Adrena l  Gland T e la n g ie c ta s i s 2 1.0

Nodular h y p e rp la s ia 1 2. 0

Lno - I
i  J
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TA BLE XI-.IV continued 

T E S T  M ATERIA L: A r o c l o r  1242 

T w o - Y e a r  C h ro n ic  O r a l  Toxic i ty  Study - Albino Rata  

H is topa tho log ic  Changes

F in a l  S a c r i f i c e  

Group:  1 ppm *

N u m b e r  of 
A n im a l s O r g a n  E x a m in e d Findings Inc idence

A v e r a g e  
G rade

• 14 F e m a le s H e a r t Chronc i  focal m y o c a r d i t i s 6 LO
T r a c h e a T r a c h e i t i s 7 1.0
Lung Chronic  r e s p i r a t o r y  d i s e a s e 13 LO
Live r Duct ile  h y p e rp la s i a 3 1.0
P a n c r e a s C hron ic  focal p a n c r e a t i t i s 2 1.0

5 Stom ach Chron ic  g a s t r i t i s 2 1.0
U lc e ra t iv e  g a s t r i t i s 1 1.0

f t
A can thos is 2 1.0

Spleen H e m o s id e r o s i s a 2 .0
> Kidney Chronic  n ep h r i t i s & 1.0O* U te rus Met r i t i s 1 1.0

Adrenal  Gland T e la n g ie c ta s i s 10 1.0
O
o

U1o
00

oo
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All o th e r  t i s su e s  and o rgana  w e r e  n o r m a l  h is to logica l ly ,
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TA BLE XLV

T E S T  M ATERIA L: A r o c lo r  1242 

T w o - Y e a r  C hron ic  O r a l  Tox ic i ty  Study - Albino R a t s  

H is topa tho log ic  Changes  

F in a l  S a c r i f i c e  

Group:  10 ppm *

N u m b e r  of 'A v e r a g e
A n im a ls O r g a n  E x a m in e d Find ings Incidence G r a d

1 3 M ales H e a r t C hron ic  focal m y o c a r d i t i s 6 1.0
T r a c h e a T r a c h e i t i s 7 1.0
Lung Chronic  r e s p i r a t o r y  d i s e a s e 9 2. 0
L iver Focal h y pe r t rophy  and h y p e rp la s ia 1 1.0

• H yper t rophy 1 1.0
Vacuo la r  change (fatty) 2 i: o
Ductile h y p e rp la s ia 1 2. 0

P a n c r e a s Chronic  fo<.at p a n c r e a l i t s 3 1.0
Stomach Acanthosi  s 6 1.0

Inf lammation ,  u lce ra t io n l 1.0
and ncc ro s i s

Spleen H e m o s id e r o s i s 7 1.0
Kidney Chronic  neph r i t i s 10 2. 0
T e s te s T e s t i c u la r  degenera t ion 2 3. 0

oX P e r i a r t e r i t i s 3 3. 0

U

O
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TABLE XLV continued 

T E S T  M ATERIAL: A r o c l o r  |242 

T w o - Y e a r  C h ro n ic  O r a l  Toxicity  Study - Albino R a t s  

H is topa tho log ic  Changes  

F ina l  S a c r i f i c e  

Group:  10 p p m '

N um b er  of  
A n im a ls Organ E x a m in ed Findings Incidence

A verag
Gradt

1 3 M ales P ros ta te Infiammai ion 2 3. 0
Adrenal Gland T e l a n g i e c ta s i s 4 1 .0

Medullary  hyp erp las ia 1 1 .0
Nodular hyperplas ia 2 I. a

1 3 F e m a l e s Heart Chronic focal m yocard i t i s 1 1 .0
Trachea Trac he it i s 5 i .  a
Lung Chronic re sp ira to r y  d i s e a s e 9 1.0
Tongue P e r ia r t e r i t i s 1 2. 0
Stomach Chronic g a s t r i t i s  and acan th os is S 1 .0

Ulcerat ion 1 I. 0
Spleen H e m o s i d e r o s i s 5 2. 0

r> Lymph Node Edema i 1 .0
Kidney Chronic nephrit is 6 1 .0

o Uterus M etr it is 2 1 .0
o
Ui Adrenal Gland T e la n g ie c ta s i s a 1.0
-J
o Nodular hyperplas ia 1 I. 0

l n
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TABLE XLVI

T E S T  M ATERIAL: A r o c lo r  1242 [

T w o - Y e a r  C h ro n ic  O r a l  Toxicity  Study - Albino R a ta  *

H is topa tho log ic  Changes i
i

F ina l  S a c r i f i c e  

Group:  100 p p m '

N u m b e r  of 
A n im a l s O r g a n  E x a m in e d F ind ings Incidence

A v e r a g e
G r a d e

6 Males H e a r t C hron ic  focal m y o c a r d i t i s 3. 1.0
* T r a c h e a T r a c h e i t i s 3 2. 0

Lung C hron ic  r e s p i r a t o r y  d i s e a s e Ù 1.0
L iv e r Foca l  d eg ene ra t ion 1 1.0

. Focal  h y pe r t rophy 1 1.0
H yper t rophy 1 1.0
V acu o la r  change (fatty) 3 1.0

P a n c r e a s P e r i a r t e r i t i s 1 3. 0
T e s t e s P e r i a r t e r i t i s 3 2 . 0
Stom ach C hron ic  g a s t r i t i s  and acan th o s i s I 1.0

P e r i a r t e r i t i s 1 ' . 2 .0
Spleen 1 l e m o s id e r o s i s 1 1.0
Lymph Node P e r i a r t e r i t i s 1 3. 0
Kidney Chronic  n eph r i t i s 4 2. 0
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TABLE XLVI continued 

T E S T  M ATERIAL: A r o c l o r  1242
/
r

T w o - Y e a r  C h ro n ic  O r a l  Toxicity  Study - Albino R a t s  * 
4̂

f

H is topa tho log ic  Changes  "

F in a l  S a c r i f i c e  

Group:  100 ppnv

O
O
o
v_n

N u m b e r  of 
A n im a la O r g a n  E x a m in e d F ind ings Incidence

A v e r a g e
G r a d e

6 Males P r o s t a t e Inf lamm ation 1 3. 0
A d re n a l  Gland F oca l  fatty change I 1.0
S a l iv a ry  Gland Focal ch ron ic  in f lam m at ion 1 1.0
Eye Inf lammation 1 1.0

14 F e m a le s H e a r t Chron ic  focal m y o c a r d i t i s 4 1.0
r r ! T r a c h e a T r a c h e i t i s a 1 .0

Lung Chronic  r e s p i r a t o r y  d i s e a s e 6 1.0
Liver Focal degenera t ion 3 1.0

Foca l  hype rp la s ia 2 1.0
Vd Focal hype r t rophy 2 1.0
jfiÄ H yper t rophy 3 2. 0

Nodular hyp e rp la s ia 1 1.0
Focal  chnlangifJicpati t is 1 1.0>o

ro o  o
I t *
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TABLE XLVI continued 

T E S T  M ATERIAL: A r o c l o r  1242
#

T w o - Y e a r  Chron ic  O r a l  Toxicity  Study - Albino R a t s  

H is topa tho log ic  Changes  

F ina l  S a c r i f i c e  

G roup:  100 ppm

Ln
h-*Ui

N u m b e r  of 
A n im a ls

14 F e m a le s

A v e ra g e
O r g a n  E x a m in e d Find ings Incidence G r a t i

L iv e r  (continued) Foca l  hepa t i t i s I 1.0
H ype rp la s ia I 3. 0
V acuo la r  change (fatty) 11 1.0

P a n c r e a s Chron ic  focal p a n c r e a t i t i s 1 1.0
Stom ach Chronic  g a s t r i t i s 2 1 .0

A can thos is 2 1. (1
U lcera t ive  g a s t r i t i s 1 1.0
Ulcer 1 1. 0

Spleen H e m o s id e ro s i s 4 2. 0
Lymph Node Conges tion 1 1.0
Kidney C hron ic  n eph r i t i s 7 1.0
Lite rus M e t r i t i s 2 1.0
Adrena l  Gland T e la n g ie c ta s i s 8 1. o

Nodular hype rp la s ia 4 1.0
Acanthos is 1 1.0

All o th e r  t i s s u e s  and organs  w e re  n o rm a l  h is to logical ly .

Grading Sys tem
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TA n i .E  XI.VII |C
F,

TE S T MATERIAL: A roc lo r  1242 {■,

T w o - Y e a r  Chron ic  O ra l  Toxicity  Study - Albino Rats  

H is topa tho log ic  Changes  of the U r in a ry  B ladder  

F inal Sac r i f ic e

N u m b er Ave r a g e
Group Sex Exam ined Findings Incidence G r a d e

C M 11 P r o te in a c e o u s  plug (34) 1
F 14 Foca l  ep i the l ia l  h y p e rp la s ia  (62) i 1

T - I W 12 P r o te in ac eo u s  plug (582) 1
(1 ppm) Diffuse ep i the l ia l  h y p e rp la s ia  a s s o c i a t e d 1 2

with diffuse cy s t i t i s  (566)
Diffuse ep i the l ia l  h y p e rp la s ia  a s s o c i a t e d 1 1

with dif fuse  cy s t i t i s  (5H0)
F 13 None - -

T - 11 M 11 Diffuse ep i the l ia l  h y p e rp la s ia  a s s o c i a t e d 1 3
o (10 ppm) with diffuse cy s t i t i s  (651)
2 Diffuse ep i the l ia l  hyp e rp la s ia  a s s o c i a t e d 1 1

o with diffuse cys t i t i s  anti a p ro te in a ce o u s
X plug (655)
o F 13 None - -

ó
C3 T- Ml

Ui
M 6 P r o te in ac eo u s  plug (744) 1

%
U1

1 100 ppn») hi F 1 3 Focal ep i the l ia l  hype rp la s ia  (767) 1 2

H I n d i v i d u al animal n um bers  a r c  shown in pa r r n lh c s c s .
Gratti ng System «

1.0 í  m in im a l or -trace 4 .0  - s e vcre - - - - - - “ “ “ " ~ =“ _
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B I O - T E S T J a m *

G . Detailed  D escr ip t ion  of Tum or  Findings

T u m o r  data for individual an imals  including location,  weigh: 

and  pa tho log ic  c la s s i f i c a t io n  a r e  p re sen ted  in Table XLVUI through LI.

None of these  tu m o r s  could be re la ted  to the ingestion cf A rc c l  

1242 and a r e  c o n s id e re d  n o r m a l  for a random  popula tion of ra ts  this age

I1l

#

(

f n n i i ^ 7  ao,< 00371

0 0  515
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T A B L E  XL VI 11

TE S T M ATERIA L: A r o r l o r  1242

■P 
% « 
Î1f
c

T w o - Y e a r  C hron ic  O r a l  Tox ic i ty  Study - Albino Rats

D e sc r ip t io n  of T u m o r  Find ings  

G roup:  C on tro l

Animal 
' u m b e r  
nd Sex Loca t io n

Weight
( g r a m s )

Size
(cm) C la s s i f i c a t i o n

M onths
on

T  e s t

1-M Abdomen - - M a m m a r y  f ib ro ad e n o m a 24

2 -M * * P a n e r e a a 11.76 - A d e n o ca rc in o m a 24

l b - F Abdom en 6 4 . 9 8
35 .0 9

8 x 1 x 2
5 x 2 x 2

M a m m a r y  f ib roadenom a  
M a m m a r y  f ib ro ad en o m a

24

47- F Lym ph node - - R et icu lum  ce l l  s a r c o m a 24

4 8 - F Abdomen - 2 x 2 x 1 M a m m a r y  f ib roadenom a 24

50-  F Abdomen - 2 x 2 x 3 M a m m a r y  f ib roadenom a 7

5 2 - F
>

Abdomen - - M a m m a r y  f ib roadenom a 24

- F
o
Dt.

Oo

Abdomen 
Adrenal  gland

- - ■ M a m m a r y  f ib roadenoma 
1 'hcochromocy Ionia

24

•1 - F
\>1-J»—
■r

Abdomen 8 8 .9 2 I 3 x 11 x 4 F ib ro ad en o m a
■ _____ 24
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T A B L E  XLIX :

•

TEST MATERIAL: A r o c lo r  1242 

T w o - Y e a r  Chron ic  O ra l  Toxici ty  Study - Albino Rat» 

D esc r ip t ion  of T u m o r  Findings  

Group:  1 ppm

D

C
».

n

L

Animal 
N u m b e r  
and  Sex Locat ion

Weight
(g r am a )

Size
<c>" ) C la s s i f i c a t i o n

Months
on

T e s t i

566 -M Abdomen - - A d en o ca rc in o m a 24 Ì

569-M Spleen - - L y m p h o s a r c o m a 22

6 0 4 - F Abdomen - - M a m m a r y  f ib ro ad en o m a 24

6 0 9 - F Abdomen 15.00 5 x 3 x 1 F ib r o ad e n o m a ¿4

r 6 1 1 - F

s

Abdomen 5 3 .5 0
35 .00

5 x 3 x 1
I x l x l

F ib r o a d e n o m a
F ib ro ad e n o m a

24

**  6 1 3 - F O v a r y
Abdomen -

3 x 2 x 1 G ran u lo sa  cell  t u m o r  
F ib ro ad e n o m a

24

^ C B i s - f
o-/—V

Abdomen 335.00 13 x 10 x 5 M a m m a ry  f ib roadenoma 23

Ul
h ADM 003715 fvl



T A B L E  XLIX continued 

TEST MATERIAL: A r o c lo r  1242 

T w o - Y e a r  Chronic  O ra!  Toxic i ty  Study - Albino Rat s  

D esc r ip t io n  of T u m o r  Findings  

Group:  1 ppm

Animal  
N u m b e r  
and  Sex Locat ion

Weigh!
(Kral" B>

Size
(cm) C la s s i f i c a t io n

Months
on

T e s t

6 2 1 - F Abdomen I B. 00 1 x 3 x 3 F ib r o ad e n o m a 24

6 2 7 - F P i tu i t a r y - - C hrom ophobe  adenom a 24

62B -F Abdomen - 6 x 3 x 3 F ib ro ad e n o m a 2 4

6 3 0 -M Abdomen 157.20 9 x 6 x 4 M a m m a r y  f ib roadenom a 23
117.90 7 x 6 x 2 M a m m a r y  f ib roadenom a

*3r j63 l -F Uterus . 3 x 2 x 1 F ib r o m a 24
Abdomen

oo* _ F ib ro ad e n o m a .

¿ ¡ 6 3 4 - F Abdomen 13.41 6 x 5 x 3 Fib roadenom a 24

Abdomen 39. 36 6 x 5 x 4 F ib roadenom a 24
Pi tu i ta ry - - • Chromophobe adenoma

AÜH 003716
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T A B L E  L

T E ST  MATERIAL: A ro c lo r  1242 

T w o -Y e a r  C hronic Oral T ox ic ity  Study - Albino Rats  

D escr ip tion  of T um or F indings  

Group: 10 ppm

A nim al  
N um ber  
and Sex L ocation

W eight
(gram s)

S ize
(cm) C la s s i f ic a t io n

M onllis
on

T e s t

640 -M A bdom en 1 2 9 .0 9 x 7 x 3 F ibroadenom a 24

6 4 6 .  M P a n c r e a s - - Is le t  c e l l  adenom a 24
A d ren a l gland - - M edullary  tum or

662-M P itu ita ry - - Chrom ophobe adenom a 24
Abdomen 280. 0 - M am m ary f ibroadenom a 22

6 8 7 -  F P itu itary - - Chrom ophobe adenom a 24

6 8 9 - F Abdomen - - M am m ary ad en ocarc in om a 24

6 9 0 - F P itu itary - - Chrom ophobe adenom a 24

5 A 0 5 - F Abdomen 3 .9 0 3 x 3 x 2 M am m ary fibroadenom a 24
C Abdomen 23. 15 7 x 6 x 3 . M am m ary fibroadenòm a
c

- F O Abdomen 175. 0 8 x 7 x 5 M am m ary fibroadenoma 24
tnHvo 1 - F o  

oLo
Parathyro id  gland - -

v
Adenoma

• 24
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T A B L E  L continue«!

T E ST  MATERIAL: A r o c l o r l 2 4 2 

T w o -Y e a r  C hronic Oral T ox ic ity  Study - Albino R ats

Ì.
%

!
c
<

D escr ip t io n  of T um or F ind ings  

Group: 10 ppm

A nim al  
N um ber  
and Sex L ocation

Weight
(gram a)

S ize
(cm) C la s s i f ic a t io n

M onths
on

T e s t

7 0 7 -  F A bdom en 7 4 . 6 7 x 6 x 3 M am m ary fibroadenom a 24

7 0 8 -  F Abdom en ' 1 8 9 .0 5 x 4 x 1 M am m ary f ibroadenom a 24

7 H - F A bdom en 6. 96 3 x 2 x 1 M am m ary f ibroadenom a 24

7 1 2- F Subcutaneous, 1 5 5 .0 1 1 x 8 x 3 Fatty t i s s u e  f ibrom a 24
abdom inal

n
u

i

Í

Ul
to
o

ur>
x iu

Oou*
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a T A B L E  LI
i .

r

TEST MATERIAL: A ro c lo r  1242
*
ut

T w o -Y ea r Chronic O ral T ox ic ity  Study - Albino Rats *
-1

D escr ip t io n  of T um or Findi ngs ni
l/i
—1

Group: 100 ppm
ì

A nim al M onths
N um ber W eight S ize on ?
and Sex Location (gram a) (cm ) C la s s i f ic a t io n T e at £

744-M P an ereaa - - I s le t  c e l l  adenom a 24 r

7 7 5 - F O vary - - G ranulosa  c e l l  tum or 24

7H 5-F P itu itary - - C hrom ophobe adenom a 24

7B 9 -F A drenal gland - - M edullary  tuinor 24

7 9 4 -F A bdom en 2 6 0 .0 10 x 10 x 5, M am m ary fibroadenom a 23

uiro
c*t

>
>
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M o n s s n t o

;hì

Nam« oi Nomine«
_____Pani L. Wright____________ _______________________________

Location
Creve

CsmsiA, Unii or Stall Olii- Oi.iMOn Bulinali CrouO O«oar|m«n|
Med. & Fnv. Hlth.

Ponilo* Till« Srliry ària« Annual Salary Oaiaoi Lan inert«»«
Toxicolocv Manacer 19 ■ - S 31,800 2/1/76___
Mr lor nunc« Crowin Data i_a»l £ffloiap«

Typ« Ol A mite  , (S«i«ct tn« iwi'fl cautery from in« oppant« wo« el tnu m««t » ima moiiapprooriairiy flaicno*i in« «»«ra «na «mtf tn« ci 

‘ csd« 6«lfl".| .
Amit» CJUSO'V
Technical ^ Accomplishment og sionifleant results- •_____________  lQfi.

O atc/.o*  in«  atA<«*«mant «na Ui n«n*flt«nca io  M o n u n to  oalawn

A t a r e c e n t  m eetin g  in  Creve Coeur, Glenn S c h w e itz e r , head o f  th e  O ff  
T o x ic  Su b stan ces o f  EPA, o f f e r e d  some in t e r e s t in g  comments. He obser' 
th a t  M onsanto's t o x i c o l o g i s t s  were h e ld  in  h ig h  regard  a t  EPA. Howev< 
s in c e  i t  lack ed  an in -h o u se  to x ic o lo g y  f a c i l i t y ,  Monsanto as a compan; 
n o t as h ig h ly  regarded  o v e r a l l  as duPont, C arb id e, or  Dow.

n (

Dr. W rig h t's  p r o f e s s io n a l  and p e r so n a l c h a r a c t e r i s t i c s  have con trib u t«  
n i f i c a n t l y  to  M onsanto's image a t  EPA. He has shown unusual persevere  
and d e d ic a t io n , fr e q u e n t ly  in v o lv in g  h is  own tim e , to  rev iew  and in te :  
la r g e  volum es o f  data  which he su b seq u en tly  org a n ized  fo r  p r e s e n ta t io i  
EPA o f f i c i a l s .  P a r t ic u la r ly  notew orthy w ers h is  e f f o r t s  on p o ly c h lo r :  
b ip h e n y ls  (A roclors)- and c h lo r in a te d  iso c y a n u r a te s  (ACL p r o d u c ts ) . 1 1 

■former in s ta n c e ,  h i s  e x c e l l e n t  a n a ly s is  and s y n th e s is  o f  w id e ly  s c a t t t  
o b se r v a t io n s  p layed  a prom inent r o le  in  f o r e s t a l l in g  EPA*s p rom u lgate  
u n r e a l i s t i c  r e g u la t io n s  to  l i m i t  d isc h a r g e s  of. p o ly c h lo r in a te d  biphen; 
EPA's proposed r e g u la t io n s  would have p reclu d ed  th e  use o f  th e s e  mate] 
by M onsanto's cu sto m ers. With r e sp e c t  to  c h lo r in a te d  iso c y a n u r a te s ,  
Dr. W right has had s e v e r a l  c o n ta c ts  w ith  in d iv id u a l  s c i e n t i s t s  a t  EPA 

•answer s p e c i f i c  q u e s t io n s  th a t  they had r a is e d  or to  inform  them o f  tl 
s t a t u s  o f  a d d it io n a l  s tu d ie s  which had been undertaken*.

O v e r a ll , by v ir tu e  o f  th e  q u a l i t i e s  o f  le a d e r sh ip  which Dr. W right ha: 
p la y e d , he has made an im portant c o n tr ib u t io n  to  M onsanto's image a t  : 
That fa v o ra b le  image w i l l  become in c r e a s in g ly  im portant to  Monsanto, a 
a rea s  o f  in t e r a c t io n  w ith  EPA m u lt ip ly .

1 0 0 1 1  A 4
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DEPARTMENT 2 46 -  ^STANDARD : IAN ITACTJ RING PROCESS
aroclor

APPENDIX J

ft
SAFETY AND TOXICITY DATA

I .  SAFETY EQUIP*-ENT

A« F ir e  E x tin g u ish e r s .

1 . Carbon d io x id e  -  1 s t  f l o o r , NE o f  le a n -to
2 . Dry chem ical -  1 st f lo o r ,  SE o f  le a n -to
3 . Dry chem ical -  2nd f lo o r ,  w est w a ll
4« Dry chem ical -  2nd f lo o r ,  v e s t  w a ll

B* Gas Masks.

1« 1 s t  f lo o r ,  on sp r in k ler  house 
2• 1 s t  f lo o r ,  o u ts id e  w est w a ll o f  r ep a ir  room 
3« 2nd f lo o r ,  on west w a ll
4 . C ontrol room, e a s t  w a ll
5 . 4th f lo o r ,  on handrail by #1 c h lo r in a to r
6 . 4th p la tform , A roclor column (2)

Cm S c o t t  A ir Pak.

1« O utside w est w a ll o f le a n -to

D. Emergency C loth in g .

1 . Box on 2nd f lo o r ,  w est w a ll .

E. S a fe ty  Showers v?ith Eye Nash.

1« Batch departm ent, 1 s t  f lo o r ,
2« Batch departm ent, 2nd f lo o r .
3« Batch departm ent, 3rd f lo o r .
4« Continuous department, 1 s t  f lo o r .

: 5« Continuous department, 2nd f lo o r .
£ 4. Continuous departm ent, 3rd f lo o r .
£  7 .  V est s id e  o f tank farm (alarm in  c o n tr o l room) •
^ t .  C on tro l room (eye batch o n ly ) .

F . p e r so n a l S a fe ty  Eruitment A v a ila b le .

1 . Hard h a t .
2« S a fe ty  g la s s e s .
3« S a fe ty  sh o e s .
4 . G oggles.
5« Rubber or canvai g lo v e s .
6« Rubber oversh oes. F nn ii4 6

aoh
124



DEPARTMENT 246 » .  STAI! CARD !'A!:LTACT!;p.1:;g PROCESS 

AROCLOR (C ont'd)

APPENDIX J (C ont'd)

SAFETY AND TOXICITY DATA (Cont'd)

I I .  DEPART! S !T  SAFETY RECORD (2 4 6 /2 5 9 ).

A. L ost tim e a cc id en ts -  L ast occurred oh January 2 8 f 1948

B. S er io u s in ju r ie s  -  'The l a s t  two se r io u s  in ju r ie s  weret

1) 8 /5 /7 0  -  See Attached inform al in v e s t ig a t io n  report
2) 1 2 /2 /6 8  -  R efer to  formal in v e s t ig a t io n  report L-17-

C. Minor in j u r ie s .

Year In ju r ie s No. o f  Men

1969 12 20
1970 12 20
1971 13 24

III.TOXICITY

The fo llo w in g  to x ic  r a tin g  code w i l l  be used in  d escr ib in g  the  
t o x i c i t y  o f  th e se  m a ter ia ls !

. i •* - .-i •*.—

0 -  none
1 -  s l i g h t

J -  n igh  
U -  unknown

A. • B iph en yl (Code 82601)

1« Synonymsi ' D iphenyl.
2 .  D e s c r ip t io n i K hite f la k e s  or s o l id  o f f  white mass! 

somewhat p le a sa n t odor.
3 . C onstants t Mol. Wt. 1 5 4 .2 | M.P. 6 9 #C .f B .P. 255*C.i

t e n s i t y  .9910 0 75*/4*C. •
4« f l a s h  P o in t: 235* F. (C .C .)•
5« Auto I g n it io n  Temperature! 1004*F.
6 .  T oxic  hazard R a tin ei

Acute Local! U
Acute S ystem atic! In g estio n  2t In h a la tion  3 
Chromic L ocali U

7 . F ir e  Hazard: D e f in ite ly  when exposed to  heat or f la r e j  
can r e a c t  w ith  o x id iz in g  m a te r ia ls .

Zm F ire  F ig h t in g ! C02 or dry ch em ica l. <v
9 .  F o r m u l a  I E S f s W i S  f  1  ^ 7

125
A D M  0 0 ,



SEFARTis:rr 246 -  standard manufacturing process 

aroclor

. APPENDIX J (C ont'd)

SAFETY AND TOXICITY DATA (Cont'd)

I I I .(C o n t 'd )

A. (C ont'd)

1 0 . B iphenyl vapors are i r r i t a t in g  to  the upper resp ira to ry  
t r a c t .  Workers should not be exposed to  vapor le v e ls  
throughout th e ir  s h i f t  in  ex ce ss  o f  the thresh o ld  l ir . i t  
v a lu e  o f  1 m illigram  per cubic meter o f  a ir  (or about
0 .2  ppm). The compound /  or organ ic  so lu tio n s  o f  the com­
pound can absorb through the in ta c t  sk in ; th e r e fo r e ,  
rep ea ted  sk in  c o n ta c t should be avoided .

11 . See H ygien ic Guide S e r ie s  on "Diphenyl”.

B. C h lorine (Code 81059).

1 . D e s c r ip t io n t G reenish ye llow  g a s .
2 . Formula: C l2
3 . C o n s ta n t s  i Mol. K t. 70 .914; !!.P .-101"C . ;B .P . -  34.5"C .; 

b e n s ity  1 .47  3 0#C.
4 . T ox ic  Hazard F a tin g ;

Acute lo c a l:  I r r i ta n t  3; In h a la tio n  3 
Acute sy stem ic: 0 
Chronic lo c a l :  U 
Chronic sy stem ic: U

5 . T o x ic o lo g y : C hlorine i s  extrem ely i r r i t a t in g  to  the mucou 
memoranes o f  th e  eyes and r e sp ira to r y  t r a c t .  I t  combines 
w ith  m oisture to  l ib e r a te  n ascen t oxygen and from hydro-

' c h lo r ic  -acid .

Both o f  th e se  su b sta n c e s , i f  p resen t in  q u a n tity , cause  
f inflam m ation o f  the t i s s u e s  w ith  which they come in  contac
h I f  the lung t i s s u e s  are a tta ck ed , pulmonary edema may rest

A co n cen tra tio n  o f  3 .5  ppm produces a d e tec ta b le  Oder;
15 PPM causes immediate i r r i t a t io n  o f  the th r o a t. Con­
c e n tr a t io n s  o f  50 PPM are dangerous for  even sh ort exposu: 
1000 PPM may be f a t a l  even when the exposure i s  b r ie f .

Because o f  i t s  in te n s e ly  i r r i t a t in g  p r o p e r tie s , severe  
in d u s tr ia l  exposure seldom o ccu rs , as the workman i s  
fo rced  to  leave  the area before he can be se r io u s ly  a f f e c  
In c a se s  where t h is  i s  im p o ss ib le , the i n i t i a l  i r r i t a t io n

F/im 1  as
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DEPARTMENT 24 6 -  STANDARD. MAJiLTACTUPJirG PROCESS 

AROCEOR

APPENDIX J (C ont'd)

SAFETY AND TOXICITY DATA (Cont'd)

I I I .  8< 5« (Cont'd)

o f  the eyes and mucous membranes o f  th e  nose and throat  
i s  fo llo w ed  by cough, a f e e l in g  o f su ffo c a tio n  and la t e r  
pain  and a f e e l in g  c o n s tr ic t io n  in  the c h e st , i f  exoosur 
has been se v e r e , pulmonary edema may fo lio : /  with r a le s  
b e in g  heard over the c h e s t .

6 . F ire  Hazard; Moderate -  can rea c t to  cause f ir e  or  
e x p ic s io n - upon co n ta c t w ith  tu r p e n tin e , e th er , aimronia 
g a s , illu m in a tin g  g a s , hydrocarbons, hydrogen and powder- 
m eta ls •

7« E xp losion  Hazardi P resent by r e a c tio n  w ith reducing agen

8 . P is a t t e r  Contro1 : Dangerous; em its h ig h ly  to x ic  fumes; 
w i l l  r e a c t  w it., water to  form to x ic  and corrosive  fumes 
o f  HCl; i s  h eav ier  than a ir  -  gas w i l l  hug the ground. 
P eop le  w ith ou t adequate p ro tec tio n  should go across wind 
u n t i l  ou t o f  the a f fe c te d  area.

C. HCl Off-G as (Code 828.51)

1« Synonyms: M uriatic a c id , C hlorohydric A cid, Hydrogen Chic
2 .  D e s c r ip t io n : C o lo r le ss  gas.
3 . Formula? KCl.
4 . T ox ic  r.azard R ating;

Acute lo c a l:  I r r ita n t  3 , In g e s t io n  3 , In halation  3 
Acute System ics U 
Chronic lo c a l:  I r r ita n t  2 
Chronic System ic: U

5« M .A .C .i 5 ppm in  a ir  for  8 hr. day. '
C« t o x ic o lo g y : Hydrogen ch lo r id e  i s  an ir r i t a n t  to  the nucci 

membranes o f  the eyes and r e sp ir a to r y  t r a c t .  C oncentratic  
o f  35 ppm causes i r r i t a t io n  o f the th ro a t a fte r  sh ort expc 
C on cen tration s o f 50 t o .  100 ppm are to le r a b le  for 1 hour. 
More se r io u s  exposures r e s u lt  in  pulmonary edema and o ften  
la r y n g e a l spasm. C oncentrations o f  1000 to  2000 ppm are 
dangerous even for  b r ie f  exposu res. M ists o f HCl are con­
s id e r e d  le s s  harmful than the anhydrous fora s in ce  tne  
d r o p le ts  have no denydrating e f f e c t .  -

7* See H ygien ic Guide S e r ie s  on 'Hydrogen C hloride".

I o m  1 ¿ 3
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DIP ART?TT TT 2 46 « STANDARD MANUFACTURING PR0CIS5 

AROCLOR

APPENDIX J (C cnt'd)

r ^
U-

SATEXV AND TOXICITY DATA (Cont'd) 

III«  . (C ont'd)

D. F e r r ic  C hloride (Code 33500)

1 . D e sc r ip t io n ; Granular s o l id .
2 . Formula: r eC l3 (Annydrous)
3.  C o n sta n ts; Mol. Iic t, ■ 16 6 , 2 2f M elting P t .» s u b lir e s / 

s o l u b i l i t y  in  KyG * very so lu b le  v;ith heat r i s e .
4 . T oxic Hazard R a tin e ;

Acute L ocal: I r r i ta n t  1? In g es tio n  1 
Acute System ic: U 
Chronic L ocal: I r r ita n t  1 
Chronic System ic: U

5 . F ire  Hazard; T.iere i s  no f ir e  hazard under normal condit 
but i t  w i i i  em it to x ic  fumes a t high tem peratures.

6 . H andling: P r o te c t  the sh in  v.*ith approved p r o te c t iv e  
c lo t  .iin g , avoid  the breatn ing o f FeCl3 d u st, wear approve 
r e s p ir a to r  w ith  adequate c a r tr id g e , and p r o tec t the eyes  
w ith  approved g o g g le s . There are no storage regulations'?  
however, i t  should  be stored  in  a dry p lace  as heat i s  
r e le a se d  upon s o lu t io n  in  water and wet fe r r ic  ch lo r id e  
w i l l  not c a ta ly z e  the c h lo r in a tio n  r ea c tio n .

I .  Lime (Code 38SOG) (Calcium Oxide)

1 . D e sc r ip t io n ; Fine w hite or s l i g h t ly  gray powder, Rhomeri 
T rigon al c r y s t a l s •

2 . Formula; CaO.
3 . T oxic hazard F a tin g ;

Acute lo c a l ;  I r r ita n t  3; In g estio n  1? In h ala tion  3. 
Acute System ic: In g estio n  2? In h a la tion  3? shin

absorption  0.
Chronic lo c a l :  I r r ita n t  3? In h a la tio n  2.
Chronic System ic: In g estio n  2; In hala tion  3;

Shin absorption  0 .
4« T oxico logy  ;

Has a c a u s t ic  r ea c tio n  and, th e r e fo r e , i s  ir r i t a t in g  to  ti 
shin. As a d u st i t  can cause d erm a titis  and ir r i t a t io n  
o f  the eyes and mucous membranes. I t  i s  a general nuisan  
type o f  d u st .

5 . F ire  Hazard: None.
6 . E xo lo sicn  hazard: V ir tu a lly  none.
7 . H andling: Dust- r e sp ir a to r , adequate p r o tec tiv e  c lo th in g ,  

in d u c in g  rubber coated g lo v e s , o p tio n a l rubber f u l l  cove; 
apron and f u l l  cover p la s t ic  goggles should be used when

in n i 150
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depart:-;*::;? 246 -  standard manufacturing process 

AROCLOR

APPENDIX J (Cont'd)

SAFETY AND TOXICITY DATA (Cont'd)

E. 7 . (Cont'd)

handling lim e (dust)*  Adequate v e n t i la t io n  and dust remov 
equipment should be used in  the handling area*

Lime i s  added to  the s t i l l s  to  n e u tr a liz e  any lib e r a te d  HC 
p reven t su b lim ation  o f  the FeC l3 c a ta ly s t ,  i t  i s  handled  
in  501 bags*

F. N itrogen  (Coda 43099)

1* D e sc r ip t io n : C o lo r le ss  gas
2* t o r n u l a s  EiJ
3* C onstants: Mol* Wt. 28 .02 ; M.P. -  210*C; B.P. -  1 9 5 ,8*C.|

D ensity  1.2506 c r / l i t e r  a t 0*C.
4 . T o x ic ity :  None. In high co n cen tra tio n s i t  i s  an 

~ asp h yx ian t.

G. A r o c lo r s .

(See H ygienic Guide S e r ie s  on “C h lorod ip h en yls* ).

i w m s i
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' Monsanto
«
)

I

MONSANTO INDUSTRIAL CNIMICALS CO.
BOO N. LinODargh logl*vard 
St. Louit. Missouri 63165 
ptona: OU; 984-1000

January 20, 1972

Vestinghouse E lectr ic  Corp. 
Box
£loo=.ington, Indiana ^7^02 

Gentlemen,

C

As vc have p re v io u s ly  n o t i f i e d  you by vay o f co rrespondence  s ln e e  a a r ly  
1970, Che a l t e r i s i  d e sc r ib e d  on th e  s t ts c h e d  acknowledgement o f  your o rd e r  

f  c o n ta in s  p o ly c h lo r in a te d  b ip h e n y ls  (PCB). P o ly c h lo r in a te d  b ip h en y ls  a re
h ig h ly  s t a b l e  e h e o ic s l  compounds and a rc  no t r e a d i ly  b io d e g ra d a b le ,

\  j  T h e re fo re ,  vhen  p la ce d  in  th e  environm ent they  aay be co n s id e re d  con­
ta m in a n ts  and aay  a d v e rse ly  a f f e c t  some sp e c ie s  o f  an im al and n a r lo e  l i f e .

You must ta k e  every  p re c a u t io n  to  p rev en t any e n try  o f  p o ly c h lo r in a te d  
b ip h e n y ls  In to  th e  env ironm ent th rough s p i l l s ,  uaage, le ak a g e , d is p o s a l ,

^ v a p o r iz a t io n  o r  o th e rw is e .

T h is  m a te r ia l  shou ld  n o t be used by you or* you^ custom er in  equipm ent, 
packag ing  m a te r ia ls  o r  p ro d u c ts  in v o lv ed  in  th e  p ro c e s s in g , h a n d lin g , o r  
s to ra g e  o f  fo o d , food r e l a t e d  p ro d u c ts , an im al fe e d s , food wrapping o r 
c o n ta in e r  m a te r ia l s ,  p o ta b le  w a ters  o r p h a rm a ce u tic a ls .

Very t r u ly  y o u rs ,

Howard S. B ergen , J r ^  * 
D ire c to r
S p e c ia l ty  P ro d u cts  Croup

/ j f

• unit of M en ii"»  Co me «rtf



(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 CPCB*s") which Westinghouse 
Electric Corporation ("Buyer") desires to purchase. While 
Buyer desires to purchase FOB'S because of certain desirable 
flame resistant and insulator properties, Buyer acknowledges 
that it is aware and has been advised by Monsanto that FCB^s 
tend to persist in the environment; that care is required in 
their handling, possession, use and disposition; that tolerance 
limits have been or are being established for PCB^ in various 
food products.

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 aQ PCBV sold or delivered by or on 
behalf of Monsanto to  o r for the account of Buyer on or after 
t h t  j i t e  hereof, and In consideration of any such sale or 

f, Buyer shall defend, indemnify and hold harmless 
to, its present, past and future directors, officers, 

and agents, from and against any and all liabilities, 
claims, damages, penalties, actions, suits, losses, costs and 
expenses arising out of or ¡a connection with the receipt; 
purchase, possesion, handling, use, sale or d i^osition  of

Fjftflt153



Monsanto Industrial Chemicals Co. 
Page Two 
January IS, 1972

such PCB*s by, through or under Buyer, whether alone or in 
combination with other substances, including, without implied 
lim itation, any contamination of or adverse effect on humans, 
marine and wildlife, food, animal feed or the environment by 
reason o f such PCB^

The point a t and after which the provisions of this 
agreem ent shall apply to  PCB^s sold or delivered by or on 
behalf of Monsanto to or for the account of Buyer on or a fte r 
the date  hereof, and the point a t which title and risk of loss 
with respect to such PCB^s^tall 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 o ther container for such PCB*s, from Monsanto 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 c reate  or imply any duty or obligation:
(i) of Monsanto to sell or deliver any PCB1* to Buyer; or
(ii) of Buyer to defend, indemnify or hold harmless Monsanto 
or any o ther corporation, dr any person, for any damages 
resulting from the negligence of Monsanto (in the absence of 
negligence o f Buyer) in Its packaging or shipping of PCB^s or 
from  the failure of PCB^s to comply with the contract specifi- 
caUjOQS applicable to such PCB^s. No conditions, understandings 
o t  j i f t e m e n ts  purporting to modify or vary the terms hereof 
a tU K ^ b M in g  unless hereafter made In writing specifically 
refSmtiig to  this agreement and signed by the party to be bound 
and no modification or variance of this agreement shall be 
e ffe c ted  by the acknowledgment or acceptance of any sale document, 
purchase order, shipping instruction or other forms containing 
term s or conditions a t variance herewith.

F o rn ix



Monsanto Industrial Chemicals Co. 
Page Two 
January 15, 1972

In the event of litigation to which these indemnity 
provisions shall apply, Monsanto "¡U make available to Buyer 
such information as Monsanto has (excluding trade secrets or 
proprietary information of Monsanto, or any other information 
which Monsanto is not legally free to disclose) which may 
reasonably t>e required by Buyer in the defense of such litigation, 
and otherwise will cooperate with Buyer in connection therewith.

This agreement shall be governed by and be construed 
according to the laws of the State of Missouri.

All existing contracts for the sale of PCB's by Monsanto 
to Buyer for delivery in the future are hereby amended to contain 
the provisions set forth herein.

WESTINGHOUSE ELECTRIC CORPORATION

By (Signature)_____________________

Title Vice President______

Date January IS, 1972_______________

MONSA NTO COM P A N Y

ORIGINAL SIGNED BY:

By_______ E. J . Ptitzell______

1001155



Monsanto
MONSANTO INDUSTRIAL CHEMICALS CO. 
BOO N. LindöarQh Boulevard 
St. Louii, Mitaouri 63166 
Phon«; 1314) 694-1000

Ì

\ January 20, 1972
4.

Westinghouse E lectric  Corp. 
Box 3̂ -1
Bloocington, Indiana ^7 -̂02 

Gentlemen,

Aa ve have p re v io u s ly  n o t i f i e d  you by way o f co rrespondence  s in c e  e a r ly  
1970t th e  m a te r ia l  d e sc r ib e d  on th e  a t ta c h e d  acknovlodgem ent o f your o rd e r 
c o n ta in s  p o ly c h lo r in a te d  b ip h e n y ls  (PCB)« P o ly c h lo r in a te d  b ip h e n y ls  a r e  
h ig h ly  s t a b l e  chem ical compounds and a re  n o t r e a d i ly  b io d e g ra d a b le . 
T h e re fo re , vhen p la ce d  in  th e  environm ent th ey  may be c o n sid e red  con­
tam in an ts  and may a d v e rse ly  a f f e c t  some sp e c ie s  o f  an im al and m arine l i f e .

You m ust ta k e  every  p re c a u tio n  to  p re v e n t any e n try  o f  p o ly c h lo r in a te d  
b ip h e n y ls  In to  th e  environm ent th rough  s p i l l s ,  u sag e , le ak a g e , d is p o s a l ,  
v a p o r is a t io n  o r  o th e rw ise .

T h is  m a te r ia l  shou ld  n o t be used by you o r  your custom er In  equipm ent, 
packaging  m a te r ia ls  o r  p ro d u c ts  In vo lved  in  th e  p ro c e s s in g , h a n d lin g , o r  
s to ra g e  o f  food , food r e la t e d  p ro d u c ts , an im al fe e d s , food w rapping o r 
c o n ta in e r  m a te r ia l s ,  p o ta b le  w a te rs  o r p h a rm a c e u tic a ls .

Very t r u l y  yours

Howard S. B ergen , S t y  
D ire c to r
S p e c ia l ty  P roducts  Group

n t

A ttachm ent

Foni 156
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Monsanto
MONSANTO INDUSTRIAL CHEMICALS CO. 

. 800 N. Lindbergh Oouieverd 
Si. Louis, Miicowri 63166 
Phon«: 0141 664-1000

'SPECIAL UNDERTAKING 3Y 
PURCHASERS OF POLYCHLORINATED BIPHENYLS

M o n sa n to  Company ("M onsanto") m a n u fa c tu re s  c e r t a i n  p o ly ­
c h l o r i n a t e d  b ip h e n y l  p r o d u c ts  ("PCB's") w h ic h  G en era l  
E l e c t r i c  Company ("B u yer") d e s i r e s  t o  p u r c h a s e .  W h ile  
B u y e r  d e s i r e s  t o  p u r c h a s e  PCB’s b e c a u se  o f  c e r t a i n  
d e s i r a b l e  f la m e  r e s i s t a n t  and in s u l a t o r  p r o p e r t i e s ,  E uyer  
a c k n o w le d g e s  t h a t  i t  i s  aw are and h a s  b e e n  a d v is e d  b y  
M on san to  t h a t  P C B 's te n d  t o  p e r s i s t  in  th e  en v iro n m en t;  
t h a t  c a r e  i s  r e q u ir e d  in  t h e i r  h a n d l in g ,  p o s s e s s io n ,  u s e  
and d i s p o s i t i o n ;  t h a t  t o le r a n c e  l i m i t s  h a v e  b een  or a r e  
b e i n g  e s t a b l i s h e d  f o r  PCB's in  v a r io u s  fo o d  p r o d u c t s .

M on san to  h a s  t h e r e f o r e  a d o p ted  c e r t a in  r e s t r i c t i v e  p o l i c i e s  
w ith- r e s p e c t  t o  i t s  fu r t h e r  p r o d u c t io n , s a l e  and d e l iv e r y  
o f  P C B 's , i n c l u d i n g  th e  r e c e i p t  o f  u n d e r ta k in g s  from  i t s  
c u s to m e r s  a s  s e t  f o r t h  b e lo w , and B u yer i s  w i l l i n g  t o  a g r e e  
t o  su ch ' u n d e r t a k in g s  w ith  r e s p e c t  t o  s a l e s  a n d /o r  d e l i v e r i e s  
o f  P C B 's b y  M on san to  t o  B u yer .

A c c o r d in g ly ,  B u y er  h e r e b y  c o v e n a n ts  and a g r e e s  t h a t ,  w ith  
r e s p e c t  t o  an y  and a l l  PCB's s o ld  o r  d e l i v e r e d  b y  o r  on 
b e h a l f  o f  M on san to  t o  B uyer on or  a f t e r  t h e  d a te  h e r e o f  
a n d  in  c o n s i d e r a t i o n  o f  any su ch  s a l e  o r  d e l i v e r y ,  B uyer  
s h a l l  d e f e n d ,  in d e m n ify  and h o ld  h a r m le s s  M onsan to , i t s  
p r e s e n t «  p a s t  and  f u t u r e  d i r e c t o r s ,  o f f i c e r s ,  em p loyes and 
a g e n t s ,  from  and a g a i n s t  any and a l l  l i a b i l i t i e s ,  c la im s ,  
d a m a g e s , p e n a l t i e s ,  a c t i o n s ,  s u i t s ,  l o s s e s ,  c o s t s  and 
e x p e n s e s  a r i s i n g  o u t  o f  o r  in  c o n n e c t io n  w ith  th e  r e c e i p t ,  
p u r c h a s e ,  p o s s e s s i o n ,  h a n d l in g ,  u s e ,  s a l e  o r  d i s p o s i t i o n  o f  
su c h  P C B 's b y ,  th r o u g h  o r  u n d er B u y er , w h e th e r  a lo n e  or  in  
c o m b in a t io n  w ith  o t h e r  su b sta n ces ,*  in c lu d i n g ,  w ith o u t  im p lie d  
l i m i t a t i o n ,  any c o n ta m in a t io n  o f  or  a d v e r s e  e f f e c t  on hum ans, 
m a r in e  and w i l d l i f e ,  fo o d , an im al fe e d  o r  th e  en v iron m en t by
r e a s o n  o f  su ch  P C B 's .



- 2 -

A l l  e x i s t i n g  c o n t r a c t s  f o r  t h e  s a l e  o f  P C B 's  b y  ¿Monsanto 
t o  B u y e r  a r e  h e r e b y  a m e n d ed  t o  c o n t a i n  t h é  p r o v i s i o n s  s e t  
f o r t h  a b o v e .

N o t h i n g  h e r e i n  s h a l l  c r e a t e  o r  i m p l y  a n y  d u t y  o r  o b l i g a t i o n  
o f  M o n s a n t o  t o  s e l l  o r  d e l i v e r  a n y  P C B 's  t o  B u y e r .  No c o n d i ­
t i o n s  , u n d e r s t a n d i n g s  o r  a g r e e m e n t s  p u r p o r t i n g  t o  m o d i f y  o r  
v a r y  t h e  t e r m s  h e r e o f  s h a l l  b e  b i n d i n g  u n l e s s  h e r e a f t e r  made 
i n  w r i t i n g  s p e c i f i c a l l y  r e f e r r i n g  t o  t h i s  a g r e e m e n t  a n d  
s i g n e d  b y  t h e  p a r t y  t o  b e  b o u n d  a n d  no m o d i f i c a t i o n  o r  
v a r i a n c e  o f  t h e  a b o v e  u n d e r t a k i n g  s h a l l  b e  e f f e c t e d  b y  t h e  
a c k n o w l e d g m e n t  o r  a c c e p t a n c e  o f  a n y  s a l e  d o c u m e n t ,  p u r c h a s e  
o r d e r ,  s h i p p i n g  i n s t r u c t i o n  o r  o t h e r  fo r m s  c o n t a i n i n g  t e r m s  
o r  c o n d i t i o n s  a t  v a r i a n c e  h e r e w i t h *

G E N E R A L  E L E C T R IC  CO.

TITLE j V ice  P r e s id e n t  and 
C o rp o ra te  C o u n se l 

DATE: J a n u a ry  21. 1972

MONSANTO COMPANY

j i j n n i l & B

«•
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Monsanto
MONSANTO iNOUSTftlAL CHlMtCALS CO.
800 N. LinöO.rgh Boulevard 
St Lauti. Mutoufi 83186 
Phon«: ;3U) 894-1000

February 4, I972

Dear Sir:
We are writing to advise you that Monsanto has adopted certain 
policies with respect to its further sale and delivery of all 
polychlorinated biphenyl (PCB) products used as dielectric 
fluids includlngjput not Halted to those sold under tradensaes 
such as Aroclor'3?J InerteenS^ and PyranolS^ and under the 
generic texm askarel.
Effective Immediately Monsanto will sell and deliver these prod­
ucts only to manufacturers of electrical equipment or components 
who utilize the products as dielectric fluids and who have entered 
Into agreement to Indemnify and hold harmless Monsanto In the use 
of these products. The two copies of such an agreement are at­
tached. The acceptance by Monsanto of such an agreement Is sub­
ject to receipt of financial and other Information from you (such 
as evidence of adequate Insurance protection) which, In Monsanto's 
opinion, makes the agreement meaningful.
As you are undoubtedly aware, .studies Indicate FCBs may be accumu­
lating In the environment. In some Instances, FCBs have been 
found In food or in the food chain. For your Information, attached 
is an article by Carl G. Gustafson of the Pederal Water Quality 
Administration appearing in "Environmental Science & Technology" 
whlefc deals with this subject. Because of Monsanto's concern over 
thle problem, we have discontinued sales of FCBs except for use as 
dieXemtric 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 
officer 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 assist Monsanto In its evalua­
tion.

F n n i i 5 9
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Page 2

If you Itavt any questiona please telephone (314) 694*2455 or 
write directly to Mr* H.S. Bergen, Monsanto Company, p.o. Box 
14617, St. Louis I Missouri 63178.
We sincerely regret any hardships that this decision may cause 
you hut it is taken in an effort to continue to make available 
these products for these important electrical applications.

Very truly'yours

Howard Bergen, Director 
Specialty Products Oroup 
Monsanto Industrial Chemicals Co

/hi
Enclosures
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Monsanto
MONSANTO INDUSTRIAL CHEMICALS CO. 
800 N. Lindbergh Boulevard 
St. Louis, Missouri 63109 
Phone: 014) 684-1000

February 17, 1972
I

We are  w r it in g  to  a d v ise  you th a t  Monsanto has adopted c e r ta in  p o l i c i e s  
w ith  r e s p e c t  to  th e  fu r th e r  s a l e  and d e l iv e r y  o f  a l l  p o ly c h lo r in a te d  
b ip h e n y l (PCB's) p rod u cts in c lu d in g  th o se  s o ld  under tradenames such  
as A roc  lo r  , In e r te e n  ®  , P yran ol(§ ) , and under the g e n e r ic  term  
a s k a r e l .

S tu d ie s  have in d ic a te d  PCB's may be accum ulating in  th e  environm ent.
In some in s ta n c e s  PCB's have been found in  food or in  th e  food c h a in . 
B ecause o f  M onsanto's concern over  t h i s  problem we have d isc o n tin u e d  
s a l e s  o f  PCB's in  a l l  a p p lic a t io n s  e x c e p t  as d i e l e c t r i c  f lu id s  fo r  u se  
in  tra n sfo r m er s , c a p a c ito r s ,  and o th er  e l e c t r i c a l  equipment and 
com ponents.

In th e  p a s t ,  Monsanto has s o ld  th e se  f lu id s  d ir e c t  to  transform er  
component m anufacturers and a ls o  to  makers o f  in s u la t io n  such as K raft  
paper and p l a s t i c  f i lm  who u se  o n ly  sm a ll amounts o f  th e  d i e l e c t r i c  
f lu id  fo r  t e s t i n g  p u rp o ses . Monsanto has d ec id ed  t o  d is c o n tin u e  such  
d ir e c t  s a l e s .  For your fu tu re  req u irem en ts o f  th e s e  d i e l e c t r i c  f l u i d s ,  
we su g g e s t  you c o n ta c t  th e  A ro c lo r  c a p a c ito r  m akers, or in  the ca se  o f  
tran sform ers c o n ta c t  th e  makers o f  th e  a sk a r e l ty p e s .

We s in c e r e ly  r e g r e t  any in co n v en ien ce  t h i s  d e c is io n  may cause you .
I f  you have any q u e s t io n s  r e l a t iv e  t o  t h i s  d e c is io n  p le a se  te lep h o n e  
(314) 6 9 4 -2 5 1 3 , or  w r ite  d i r e c t ly  to  Mr. P aul B en ign u s, Monsanto 
Company, P . O. Box 14617, S t .  L o u is , M isso u r i 63178.

T . L. G o ssa g e /
M arketing D ir e c to r  
S p e c ia lty  Products Group

/ j f
F.OMISI■ unit of Monsanto Company
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Monsanto
MONSANTO INDUSTRIAL CHSMCAU CO.
800 N. Lindbergh Boulevard 
St. Louis, Missouri 63188 
Phon«: Í3U) 884-1000

February 28, I972

Attention: Plant Engineer 
Dear Sir:
Ve are writing to advlae you that Monsanto has adopted certain 
policies with respect to the further sale and delivery of all 
polychlorinated biphenyl (PCBs) products Including thoseaold 
under tradenames such as Aroclor Oj Inerteen Pyranol CS4 and 
under the generic term askarel.
Studies have indicated PCBs may be accumulating In the environ« 
ment. In some Instances PCBs have been 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 transformer for which you desire the fluid.
We sincerely regret any hardships that this decision 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) 
694-2513* or write directly to Mr. Paul Benlgnus, Monsanto Company, 
P. 0. Box l*6l7, St. Louis, Missouri 63178.

Very truly yours,

t .  L K Jsuge
Marketing Director 
Specialty Products

* 0 0 1 1 6 2
A l

cc: Purchasing Agent



r ^ u n n in g h a m  
• P a p a g e o rg e

¡ i f March 3, 1972

Hr. Paul DePalco« Jr.
Regional Administrator
U.S. environmental Protection Agency
Region XX
100 California Street
San Pranclsco# California 94111

Dear Mr. DePalcoi

X have been ashed to respond to your letter addressed 
to Mr. 8. J. Bock, asking for certain information 
regarding sales of polychlorinated biphenyls by 
Monsanto and Central Solvents and Chemicals in the 
Los Angeles County area. X know that you have dis­
cussed this by telephone with Mr. V. B. Papageorge and 
X have reviewed the situation with him.

the names of our customers- rot the products W m a k e , w “ 
nor the quantities of products these customers , 
purchase. We consider this to be proprietary informa­
tion and therefore hold it confidential. Consequently 
we do not feel free to comply with your request for 
data on customer names and quantities purchased.

Oa the other hand, last Hcveniber we did release to 
governmental agencies, including the SPA, Monsanto’s 
total production and sales figures on PCS'* for the 
years 1960 through 1911. These statistics have been 
released publicly and earlier this year we discussed 
them in detail with members of the scientific

1 4 1 ADM 006 L



Mr; Paul DeFalco# Jr. 
March 197*2 
P a g «  2 ;

ccaajinity mod with representatives of tha Washington 
*«ltl-agency PCB task force of which EPA ia a menber. 
for your reedy reference I axa encloeing a copy of this 
infonnatioo.

Wa carta inly ahara your con earn and desire to control 
tha discharge of PCS'* Into tha environment. it is 
because of this concern that wa Implemented a program 
of self-imposed curtailment of sales of these products 
so that now wa are only offering continuing supplies 
for closed system dielectric applications where tha 
potential danger of environmental contamination ia 
carefully controlled.

Furthermore# as another step in safeguarding tha 
environment we have Informed all customers of PCS 
materials of the potential .dangers should these 
materials escape and have strongly urged them to take 
every precaution to prevent loeses through spills# 
usage# leakage# disposal# vaporisation or otherwise.

Z regret we cannot comply with your request for customsr 
Information but If we can be of assistance to ycu In 
other ways we will be glad to visit you or yoir 
designees to discuss the PCB situation further.

.. *■ r.~- '  — * ìt ì-'a *r

Sincerely#

V. R. Corey# Director 
Functional Product Groups

/ j *

Enclosure

ccs Hr. Charles H. Socamer/Monaanto

1001184
142 *0* OGo i



MITSUBISHI MONSANTO CHEMICAL COMPANY
---------- :------------------jP«OM LOG * POM Tokyo

■ t’ pcb in  JAPAN -
-------------- . .  - - * I

• *.” ■ircKInes** t ' "m _l ■ ' - _ - ~ V f  «*7* ' * V.!.."
Y r:- ‘ .ri. ; ï ■ ' ’ ■■. O- Î - ? ' v k 'V ' î-'

- i: TO j . s Mr. P. G /b e n ig n u s  .-- 
: '' S t . Loj/ fs  - 

(B2SÇ) * *

Marsh ”* ; 
chard _/ -  S t . 

unch -  ? i
P a p a g eo rg e- ; ; 
Coleman • T'Kewi

Dear Paul:'

1 *- 
i :

- I  am p le a s e d  to  answ er your q u e s t io n s  In  your l e t t e r  
o f  March 2 0 , 1 9 7 2 .-  - . /  .

9

T h e -M in is tr y  o f  I n te r n a t  io n a l  T rad e-an d -In d u stry .-(M IT I  
• is s u e d  n o t ic e  y e s t e r d a y - t o  a lm o st* e v e r y  i n d u s t r i a l*  

a s s o c ia t io n  c o n c e r n e d , a s  sum m arized^in th e  f o l lo w in g :
a-. N o - e l e c t r i c a l  m ach inery  and equipm ent w h ich z. 

co n ta in "  PC-B m ust be m a n u fa c tu r e d -a fte r  Sepr*’ 1", 
"" 1 9 7 2 .

T b.- No' h e a t  • ex ch a n g e  equi-pment- must--be - p r o d u c e d --
- a f t e r - J u l y  1 ,'  .1972 w hich u s e  PCB* as a .- tr a n s fe r  

. *.* . :*- medium. . - ^
c .  E x c e p tio n s-  t o  th e  above a re  th o se -w h ic h  a r e - 

.* s o ld  t o  th e  s p e c i f i c  ‘u s e r s  and w hich can  b e - - .
• 1 - r e tu r n e d -* a fte r  -u se^ to  .th e  =producers-;orwmanu^...
i-* . • f a c t u r e r s . - f  or :PCB‘" d isp o sa l.;  They must?“
r • p e r i o d i c a l l y  r e p o r t - t o  th e ^ m in is tr y - how PCB--“

i s  u s e d ,” s h ip p e d , s t o r e d r e c o v e r e d , r e tu r n e d  
■ * and d is p o s e d ,-  in c lu d in g  m achineryy in  a d d i t io n

, .../ t o - t h e  q u a n t ity , d e a lt 'r w ith  -and so  -and s o  fo r th

* * Everyl. u s e r - o f “ PCB-c'onta in in g  ■machi-ner.y-and?-^.- 
*-■- - equipm ent.-w il-lVTiave ^to b e -r e c o r d e d  -a n d --r e g is te

in  th e  o f f i c i a l  “l i s t  ' t o - in s u r e  s t r i c t  su p e r .v is  
' in  th e  - fu tu r e .

d . Im port o f  su ch  m ach inery  an d .eq u ip m en t w i l l  be 
p o s s ib le - o n ly - - i f -  p e r m is s io n - i s  g ra n ted  by -the - 
Government^- a f t e r 'S e p te m b e r -1 ,  1972V ' * i  •.

e .-P C B  c o n ta in in g -m a c h in e r y  and equipm ent a lr e a d y  
in  u se  must be i d e n t i f i e d  a n d -rep o r ted  to  the. 
a u t h o r i t i e s  s o  th a t  th e  d is p o s a l  o f  PCB i s  to  
be made c o m p le te ..-

F,0011:65 : lOüp-2



w *vr,

r

■

You will understand that the above action is not the' total-' 
ban of PCB usr.ge. However, who can meet such stringent 
regulatory requirements to continue'using PCB, other than * 
non-civil organisations?^ • '

-  . \ 4 . y Lj. i % ,
Ve called the MITI yesterday to learn the following: .*.? * *'

t « «
1. The MITI foresee by the action taken yesterday the *' 

use of PCB fluid will be limited in the near future
*' to the transformers used by-the Japan National. •

Hailroad and certain electronic parts in missiles 
belonging to the Defense Ministry,-, in addition to ' 
the high voltage electro-furnace capacitors as a 
possibility.

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

3. Kaneka agreed 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 -
l to import PCB, possibly from Bayer,^with permission

from the Government. v
You rightly pointed out that the actions being taken by 
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- sensationa-l-ly' moved the--. 
Government-' to-^his -direction - the analysis ..of. mothers 
milk in Osaka showed PCB level of 0.7_to 0.1 PPM, as against 
the PDA’s 0.2 maximum level’for-cows■ milk.^ In. the Diet 
commit tee the Welfare Minister-was .at- a loss when -asked if-- 
or not babies .can- drink /.mi-llC-wi-th--0 r7 PPM'-PCB. without any—  
danger "to their healthy growth.
You might recall Yodo River flows from lake Biwa to Osaka.
B ay. Two capacitor plants are-located by.jthe* Lake-Nichicon 's 
and  Nisshin Electric's'. Samples of the. soil’ were taken 

• from the vicinity-of Nichicon^to run analysis of PCB with an*- .- 
unfortunate result showing. 1,000 PPM PCB!*:

: F n n iifi6
' - ‘r  ' ' . . ' ■ ' 1 0 0 0 2 8
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People associated the contamination of 'the'soil with the 
mothers* milk case. Thus Nichicon was forced to announce , 
last week that they plan’ to discontinue production of PCB 
capacitors, after coining September. • 4

p » ,
Today the world seems to be ruled by feeling and not réason. 
The pressure against 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 think 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 -in 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 'tô  me entirely new systems after technological..' 
•innovation. • ■ -
T wish you good luck.*

TK/ym
T. Katayama -

P.S.-Just before. I had-thi-s-letter typed, Kaneka. announced . 
that the'y decided to disconiinue-the production of--- 
Kaneclor-by'.the. end of-June,™ which-was-confirmed by . * 
myself today.with Kaneka.
Also Nichikon was forced“to terminate their production 
of*PCB capacitors at the end.of-April.

ionttf.7
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Monsanto
MONSANTO tNOUSTNlAl CMSMlCAU CO.
MO M Cindlorgit loultvtf«
St Lom>. Ulf tourt 93166 
**ant Oui 664-1000

April, 1972

Dear Sir:
Since early 1970 we have been advising your company of signifi­
cane developments relating to the polychlorinated biphenyl (PCS) 
environmental situation.

r
wV

As you know, many pollution control agencies conduct monitoring 
programs to evaluate the presence and Impact of many materials 
on the environment. Some of these programs include PCB.
Recently a representative of a governmental pollution control 
agency contacted Monsanto requesting information concerning PCB sales. Specifically, he asked for names and addresses of 
?C3 customers in his area, with the quantities of PCB product 
sold to each. He stated chat this information was being re* 
quested because significant amounts of PCB were being detected 
in the discharge from sewage treatment facilities in his area.
He was informed that Monsanto considers information of this 
type confidential and, therefore, does not disclose it outside 
the Company. He subsequently informed us that the request for 
information was being sent to the local federal district attorney 
for appropriate.action.
As wt-.hgve pointed out on numerous occasions to representatives 
of g o v e M M n t  and of private groups, Monsanto has long had a 
policy »..which it continues to follow, of treating information 
concerning its customers as confidential information. However, 
you should be ewere that, because of governmental or judicial 
orders or requirements or because of a change in circumstances 
resulting from the unique nature of the PCS problem, Monsanto 
may et tome future date be obligated to disclose such informa­
tion to qualified peraone.

K n n i i s a

•  uml of Montoni« Com«i*V
A O *  O02“' 9



We wish to strongly re-emphasize with you the Importance or avoiding 
direct or accidental PCB contamination of feed, food and packaging 
material and of preventing PCS'a from escaping into the environment, 
we direct your attention to the recent FDA notice of proposed 
rule making on PCS's published in the Federal Register# Vol. 37,
No. 5^# PP 5705 and following, dated March 13, 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 these materials.

Sincerely,

W. a. rapageorge 
Manager
Environmental Protection

K n n i i « 9

C AO* 00i<tS



PRESENTATION

1

!

i
1

]

3
1

To The

INTERDEPARTMENTAL TASK FORCE ON PCBa 

WASHINGTON, D. C.

May 15, 1972 
by

MONSANTO COMPANY
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Introduction

S i

V. B, Paoag eo rg e ■*

C o n s i d e r a b l e  i n t e r e s t  h a s  b e e n c o n t i n u e s  t o  be  e x p r e s s e d  by 
many i n v o lv e d  i n  s t u d i e s  o f  FCBSliftid t h e  4bvlronrr .ent  c o n c e rn in g  
t h e i r  d e g r a d a b i l i t y .  Monsanto riSjg rec^veji many i n q u i r i e s  r e l a t i n g  
to  r e s u l t s  o f  o u r  s t u d i e s .  We nove havet  a c c u m u la te d  seme m e a n in g fu l  
d a t a  which we b e l i e v e  would be  a p p r o p r i a A *  to  p r e s e n t  i n  a s t a t u s  
r e p o r t  to  t h e  I n t e r d e p a r t m e n t a l  PC3 Task  F o r c e .  We s i n c e r e l y  
a p p r e c i a t e  t h i s  o p p o r t u n i t y  to  s h a r e  t h i s  i n f o r m a t i o n  w i th  you 
t h i s  a f t e r n o o n .

S l i d e  #1 -  We p l a n  to  d i s c u s s  c u r r e n t  r e s u l t s  o f  l a b o r a t o r y  
b i o d e g r a t i o n  s t u d i e s  o f  FC3s and t h e  l e v e l s  o f  PCB r e s i d u e s  
o b s e r v e d  i n  t h e  t i s s u e s  o f  l a b o r a t o r y  a n im a l s  which were u s e d  
i n  o u r  t o x i c i t y  s t u d i e s .  We w i l l  r e v i e w  b r i e f l y  a c t i o n s  Monsanto 
h a s  t a k e n  to  r e d u c e  PCB u sa g e  and e n v i r o n m e n t a l  l o s s e s .  We w i l l  
a l s o  d i s c u s s  t h e  a p p l i c a t i o n  o f  o u r  l a b o r a t o r y  f i n d i n g s  to  t h e  
d e v e lo p m e n t  o f  a m o d i f i e d  more r e a d i l y  d e g r a d a b l e  PCB m i x t u r e  f o r  
u s e  by' t h e  c a p a c i t o r  i n d u s t r y  a s  a d i e l e c t r i c  f l u i d . -  As many o f  
you a r e  a w a re ,  we h a v e  d e s i g n a t e d  t h i s  m a t e r i a l  a s  A r o c l o r  1016 .

S l i d e  yg -  Our p r e s e n t a t i o n  w i l l  b e g i n  w i th  D r .  T u ck e r  d i s c u s s i n g  
p r im a ry ,  b a c t e r i a l  d e g r a d a t i o n  and FCB r e s i d u e s  i n  f i s h ,  fowl and 
m a m m a l " t i s s u e s . Dr.  Munch w i l l  r ev ie w  e v id e n c e  t h a t  d e m o n s t r a t e s  
d i s a p p e a r a n c e  o f  FCBs from t h e  e n v i ro n m e n t  and  Dr .  P a to n  w i l l  
d i s c u s s  M o n san to 1 s PCB s a l e s  and u se  a c t i o n s  an d  t h e  Impact  t h e s e  
a c t i o n s  w i l l  h a v e  on t h e  e n v i r o n m e n t .

B ecause  o f . t h e  l i m i t e d  t im e  a v a i l a b l e ,  may I  s u g g e s t  t h a t  q u e s t i o n s  
be h e l d  u n t i l  a l l  t h e  s p e a k e r s  h a v e  c o m p le ted  t h e i r  r e p o r t s .  
F o l lo w in g  t h e  p r e s e n t a t i o n s  t h e r e  w i l l  be o p p o r t u n i t y  f o r  f u r t h e r  
d i s c u s s i o n  o f  i n f o r m a t i o n  which may be o f  p a r t i c u l a r  i n t e r e s t  to  
you .

D r .  T u c k e r ,  R e s e a r c h  Group L e a d e r ,  w i l l  now p r e s e n t  a s t a t u s  
r e p o r t  o f  h i s  l a b o r a t o r y  r e s u l t s .

1 0 0 1 1 7 1
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OBJECTIVES
O  PROGRESS REPORT ON LABORATORY BIODEGRADATION 

OF PCB'S

O  RESIDUE ........STUDIES IN FISH, BIRDS

AMD MAMMALS

O  TO SHOW REDUCTION IN LESS BIODEGRADABLE PCB'S 

AS A RESULT OF MONSANTO ACTIONS ON SALES AND 

PRODUCTS
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AGENDA
O  INTRODUCTION VI. B. PAPA6E0RGE

O.PCB STUDIES E. S. TUCKER

PRIMARY BACTERIAL DEGRADATION 

RESIDUES IN FISH/ FOWL AND MAMMALS

o' EVIDENCE FOR LOSS OF PCB FROM •

THE ENVIRONMENT R. H. MUNCH

O  MONSANTO PCB ACTIONS C. PATON

O  DISCUSSION
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'ASS2SSJ!SN,r o ^ T H 3 ’3I0LCGICAL. FEHSlSTSSr 
POLYCHLOR li.~ AT3D 3IPH3NYLS

B y

D r.  E.  S .  T u ck e r

The re search-I will review today will foce;; ur*nn one aspo.c 
santo’s efforts to understand t.m-: envircni^ivLcil impact knd 
of our polychlorinated biphenyl or veil products. * “ **

t  o f  r'o.i- * 
b e h a v i o r

V
This research was initiated early in I960 after development of the 
necessary PC3 analytical methodology and subsequent confirmation of 
Dr. Soren Jensen1s identification of PCS residues in fish and'birds 
in Sweden. .
At this point in time, PCB residue data from Monsanto and external 
environmental monitoring programs indicated that at the previous rate 
of use and release of these products that same PCB homologs were 
beginning to reach detectable levels in fish, birds and mammals. 
Conversely, these data indicated to us that with the exception of 
localized, controllable contamination, PCB homologs with loss than 
five chlorine atoms per molecule had not accumulated to detectable 
levels; even though it was known that significantly greater amounts 
of the PCB homologs with less than 5 chlorine atoms per molecule had 
been manufactured and used over the years.
Now, before discussing our biological studies, I would like to 
review for you the gross homoleg composition of our Aroclor products " 
and then in a very brief fashion, try and illustrate to you the 
complexity of these materials and hence the complexity of the 
problem.
In the first slide (#1) , is shown the most recent data on the weight 
£ compositio’n of four of our Aroclor products as a function of each 
detectable PCB homolog. The first column on the left lists the 
homolog in question and the subsequent columns under each product show 
the weight £ distribution of each PCB homolog in each product.
As most of you probably knov;, with the exception of Aroclor 1016, the 
last two digits of each product number refer to the degree of chlor­
ination. For example, Aroclor 1221 contains 21% chlorine by weight, 
and so on.
Aroclor 1016 is a special case in that v/hiJ e it contains about 41% 
chlorine by weight, its penta, hexa, and haptachloro biphenyl 
content has been significantly reduced with respect to Aroclor 1242, 
a product produced by direct chlorination, containing 423 by weight 
chlorine. Please note that .the penta, hexa, and heptachloro biphenyl 
honologs in Aroclor 1016 have been reduced by factors of about 3, 10, 
and 10, respectively, with reference to Axoclor 1242.
As you can also see, the chief constituents of Aroclor 1221 
mono- and dichloro biphenyls, while Aroclor 101(1 aiyl Aronlor 
contain predominantly d.i-, tri-, and tetrachloro biphenyls, 
Aroclor 1254, tetra, penta, and hexanhloro biphenyls.
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a n d '  a s  su c h -* -  m ta lie sF o ^ y e ^ w a y  h av o . s e e n  en t im a t io n * ?  o& th W h a sS s in "  
c o n t e n t  o f  t l i e s c .  p r o d u c t s ,  w h ic h  a r e  s i g n i f i c a n t l y  d if fe r e n t ."  T h « - ^  
a n a l y t i c a l  m e th o d o lo g y  u s e d  i s  c u r r e n t l y  in  a v e r y  dynamic s t a t e  
and o u r  u n d e r s t a n d i n g  o f  t h e  c o n t e n t s  o f  t h e s e  p r o d u c t s  i n c r e a s e s  a^ 
th e .  m e th o d o lo g y  i s  im p ro v e d .  At  t h i s  p o i n t  i n ' t i m e ,  we reg a rd 'u v ^ sc  
numbers  a s  t h e  m o s t  a c c u r a t e  o n e s  c u r r e n t l y  a v a i l a b l e .

In the next slide (S2) are shown examples of low resolution - packed 
column electron capture chromatograms of Aroclor 1 2 2 1 , Aroclor 1242, 
Aroclor 1254, and Aroclor U2G0. This is what these products look 
like to a residue analyst using the most commonly employed detection 
system.

n
w

i

i

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 DDT.
I should mention at this point, that the FCB residues generally 
found in wildlife are most similar to Aroclor 1254 and Aroclor 1260 
chromate grams• ‘
The next slide (§3) 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 /^rcclor 1242 under the optimum conditions 
normally employed by residue analysts. Under these conditions, Aroclor 
1242-would appear to be a 15 component system.
In the lover portion of this slide is a flame ionization gas chromato­
gram of the same material using a high resolution S.C.O.T. column.
If one carefully inspects this chromatogram, our simple 15 component 
product has now been resolved into 55 different components.
These facts simply indicate that all PCB products cannot be lumped . 
together in terms of either their environmental impact or persist­
ence.
The. type of biological studies which we have carried out to date are 
shown in the next slide (#5). 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 centered around the fairly well known semi- 
continuous activated sludge degradation test.
Our residue accumulation studies have been fairly extensive and have 
involved the exposure of better than 2100 fish, chickens, rats and 
dogs to the various Aroclor products; resulting in the collection of 
over 1200 samples of which approximately 500 pooled samples v/ere 
eventually analyzed for PCB residues.
The prime objective of these studies is given on slide §6 .
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Siàd" The sfi-iii-continuous nettivr.fcnrl uiudqo toni. procedure*
•■un od te evaiurveo the primary bacterial clc-̂ irn-liitieni rata: Yf fhV 
Ai-odor produits is the test method recoi'ir.-jrided by tiK: sGi.n ami 
Detergents Association for the evaluation of the ïdodogrstlnbij ity 
of linear alkyl benzene sulfonate typo surfactants [JACCS Yz 9«e 
(19G5) & 46, « 2  (1969}]. . — ' w

P r ima r y n i od ce r a d at i cm - Minimum alternation of the
chemical structure of\the material in question to an
extent that characteristic properties of the original
material are no longer» evident.

,

This procedure employs sludge from a sewage treatment plant as the 
source of microorganisms to which a specific amount of the material 
being evaluated and a synthetic sewage mixture are fed on a 
periodic basis in a specially designed aeration chamber. 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 periodic removal of the 
supernatant and a septum for introduction of the test material.
The mixed liquor (sludge + water) obtained from the sewage treatment 
plant is initially adjusted with tap water to a suspended solids 
concentration of about 2500 mg/1 , and 1500 ml of this mixture is 
then charged to the aeration chamber.
The mechanical cycle employed is shown in the next slide (#9).
Each cycle is initiated by the addition of the synthetic sewage and 
1 mg of the PC3 product being tested.
Since the PC3s are quite water insoluble, they are fed to the unit 
via injection of 200 pis of a concentrated ethanol solution. In 
this manner, homogenous 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
photometry and/or electron capture gas chromatography. Aeration is 
continued for about 43 hours and a second 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 
supernatant 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 tho equation 
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 
(l;1 0) have been carried out over an eight month period in our 
laboratories. In this slide, wo have shown graphically the results 
observed to date. Here we have plotted the mean per cent degradation
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. i r a te "  fo r  lift /ii t» *  ro c  l o r  • I27X" p. MCR 1043 ( n ros^nT'di hvtori.T t 
cc n V ;i 5 r 1 r.y 3 fi t J'*y v vi-i rj htv c h i  or i no, Ai uc I o r 101 o (4 \: c i :.i o v j n q j 
nro'jj or 124?, «¿nd Avne 1’or  1X54 versur- tJir: w i g h t .  per c-.:nt*. c h lo r in e  
present ill each-. Viu: actual moan per cent rtciij.udaticu rate:; and 
9M  conf.irtciici; Ijuitn for ev’eh material arc: id.ov.M In tho lover* J o f  t  
portion of 111 c ?i lidc:. Th ere data- we r c a ] 1 ofc t-a i r.t:d by Uv » pec tr0 J 
photometry which in essence'f o l lo w s  the decrease in the aromatic 
ring content anti in  indicative o f  bacterial ring cleavage. The 
important point to note hero\ i s  that as the degree o f  chlorination 
decreases the degradation rate increases.

In o rd er  to  g iv e  you a f e e l i n g  fo r  th e  d e g r a d a tio n  r a t e s  ob served  
w ith  o th e r  m a t e r ia ls ,  A r o c lo r  1221 d eg ra d es  a t  abou t th e  same r a te  
a s a n o n - l in e a r  AES s u r f a c t a n t .

We have a l s o  u sed  t h i s  te c h n iq u e  to  s tu d y  p ,p r-DDT and have a t  t h i s  
p o in t  in  tim e  n o ted  no s i g n i f i c a n t  prim ary d e g r a d a tio n .

The n e x t  s l i d e  (£11) shows th e  ch an ges in  h on o log  d i s t r ib u t io n  
o b serv ed  fo r  A r o c lo r  1242 v ia  e le c t r o n  ca p tu re  gas chrom atographic  
a n a ly s e s .  The upper chromatogram shows th e  c h a r a c te r  o f  th e  r e s id u e  
one hour a f t e r  a d d it io n .  The numbers above each peak in d ic a te  th e  
dom inant hom olog or hom ologs p r e s e n t  in  e a ch . The low er chromatogram  
i s  o f  - th e  r e s id u e  a f t e r  72 hours o f  exp osu re  to  th e  b a c t e r ia l  s lu d g e .  
I t  can be r e a d i ly  se e n  by com paring th e  two chromatograms- th a t  a l l  

-  th e  d ic h lo r o  b ip h e n y ls ,  m ost o f  th e  t r ic h lo r o  b ip h e n y ls , and a
\ s i g n i f i c a n t  p o r t io n  o f  th e  t e t r a c h lo r o  b ip h e n y ls  a re  degraded in  48

hours under th e s e  t e s t  c o n d i t io n s .

The c o n c lu s io n s  w hich we draw from t h i s  p r e lim in a r y  d a ta  are  shown in  
th e  n e x t  s l i d e  (# 1 2 ) .

N ex t, I w i l l  d i s c u s s  our "A roclor  R esid u e S tu d ies"  (S l id e  # 1 3 ).

Our w h ite  le g h o r n  c h ick en  s t u d ie s  (S l id e  #14) have c o n s is t e d  o f  a 
90 day o r a l  exp osu re  o f  A ro clo r  1242 , A ro clo r  1254, and A roclor 1260 
a t  1 , 1 0 , and io o  ppm fe e d  l e v e l s  and a r e p e a t  90 day stu d y  o f  
A ro c lo r  1242 a t  th e  2 , 4 , and 8 ppm fe e d  l e v e l s .  336 C hickens were 
employed from w hich a t o t a l  o f  521 t i s s u e ,  c h ic k , and egg sam ples 
were c o l l e c t e d .  Of t h e s e  112 p o o le d  sam ples v/ere a n a ly zed  fo r  PCB 
r e s i d u e s . .

In  th e  n e x t  s l i d e  (#15) a r e  shown th e  r e s u l t s  o f  th e  90 day o r a l  
exp osu re  o f  w h ite  leg h o rn  c h ic k e n s  to  A ro clo r  1242. On the l e f t  
s i d e ,  we have shown th e  o r a l  ex p o su re  le v e ls  which were 1 , 10 , and 
100 ppm, th e  t h e o r e t i c a l  r e s id u e  in  ppm, which would have been  
found in  th e  l i p i d  i f  th e  c h ic k e n s  had r e ta in e d  a l l  o f  th e  A ro c lo r  
1242 w hich th ey  o r a l l y  i n j e s t e d .  As you can s e e ,  th e s e  l e v e l s  are  
M .25, 1250 , and 1 2 ,5 0 0  ppm. N ext i s  shown th e  a c tu a l  average l e v e l  
in  ppm found in  th e  l i p i d  o f  th e  m u sc le , f a t ,  and l i v e r  sam ples 
and then  th e  l e v e l s  found a f t e r  30 days on a PCB f r e e  d i e t .  The 
im p ortan t p o in t s  to  n o te  a r c  th a t  ^OQZ o f  a l l  the A roclor  1242 
consumed in  d i r e c t ly  e x c r e te d  a n d /o r  m eta b o lized  and th a t  a f t e r  30 
days on a PCB f r e e  d i e t  355 , 445 , and 575 o f  the Pens ro ta in p d  a f t e r  - 
90 days o f  c o n tin u o u s exp osu re  a t  th e  1 , 1 0 , and 100 ppm l e v e l s  was 
e x c r e te d  an d /or  m eta b o liz e d . Fonii7 7  ADM C0G229
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th e  t i:
d i e t .  The number« a c r o s s  the top  s im p ly  r e f e r  to  th e  number o f  
c h lo r in e  atoms- p er- b ip h e n y l m o le c u le . As you can s e e ,  A roc lo r  
1242 c o n ta in s  dom inant amounts o f  th e  d i -  through p c n ta c h lo r o -  
b ip h e n y ls  am f a m inor amount o f  h ex a c h lo ro b ip h e n y l /  A fter  90 
days o f  ex p o su re  th e  d icH lorob?. p h en yl was no lo n g er  ob serv a b le , and 
th e  dom inant com ponents w ere th e  t r i -  through p e n ta c h lo r o  b ip h en y l  
hom ologs. A fte r  30 d ays 6n a PC3 f r e e  r ec o v er y  d i e t ,  th e  hexa- 
c h lo r o  b ip h e n y l i s  now a .dom inant component b eca u se  o f  con tin u ed  
e x c r e t io n  a n d /o r  n e t a b o l i s h  o f  'the low er c h lo r in a te d  hom ologs.
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In  th e  n e x t s l id e -  (#16) a re  shown th e  r e s u l t s  fo r  th e  90 day o r a l  
ex p o su re  o f  A r o c lo r  1254 in  w h ite  leg h o rn  ch ick en s  a t  th e  1 , 1 0 , 
and 100 ppm ex p o su re  l e v e l s .  The t h e o r e t i c a l  r e s id u e s  are th e  

-same as b e fo r e  and we have a g a in  shown th e  a c tu a l  l e v e l s  found in  
th e  t i s s u e s  a f t e r  90 days o f  c o n tin u o u s  exp osu re  and 30 days on a 
PCB f r e e  d i e t .  In  t h i s  in s t a n c e ,  ^70-72% o f  th e  A ro clo r  1254 
in g e s te d  was d i r e c t l y  e x c r e te d  a n d /o r  m eta b o liz ed  and a f t e r  30 
days on a PCB f r e e  d i e t ,  ^ 4 5 3  o f  th e  r e s id u e s  r e ta in e d  were 
e x c r e te d  a n d /o r  m e ta b o liz e d .

The homolog d i s t r ib u t io n  o f  th e  p rod u ct and r e s id u e s  i s  shown on  
th e  r ig h t  o f  th e  s l i d e ,  tne p rod u ct A ro c lo r  1254 c o n ta in s  m inor . 
amounts o f  th e  t r i -  and h e p ta c h lo r o  homo'logs and dom inant amounts 
o f  th e  t e t r a - ,  p e n t a - ,  and hexachloro b ip h e n y ls . The r e s id u e  a f t e r  
90 d ays o f  ex p o su re  d id  n o t  c o n ta in  d e t e c t a b le  amounts o f  th e  t r i - '  
c h lo r o  b ip h e n y ls  and th e  te tr a c h lo r o  b ip h e n y ls  v/ere no lo n g e r  a 
dom inant com ponent. The dom inant hom ologs v:ere p e n ta -  and h ex a -  
chloro b ip h e n y ls . A fte r  30 days on a PC3 f r e e  d i e t ,  th e  t e t r a ­
c h lo ro  b ip h e n y ls  w ere now n o t  d e t e c t a b le ,  th e  p e n ta c h lo r o  b ip h en y ls  
were a minor com ponent, and th e  h ex a ch lo ro  b ip h e n y ls  th e  dom inant 
com ponent.

In th e  n ex t s l i d e  (#17) a r e  th e  r e s u l t s  fo r  A ro clo r  1260 . A gain , 
th e  o r a l  ex p o su re  l e v e l  and t h e o r e t i c a l  r e s id u e  l e v e l s  are th e  
same and th e  PCB r e s id u e s  found in  th e  t i s s u e s  a f t e r  90 days o f  
co n tin u o u s ex p o su re  and 30 days on a PCB f r e e  r e c o v e r y  d ie t  are  
shown. A f t e r '90 d a y s1 o f  e x p o su re , 57-525  o f  a l l  A ro clo r  1260 
consumed was d i r e c t l y  e x c r e te d  an d /or  m eta b o lized  and a f t e r  30 
days on a PCB f r e e  d i e t  ^405 o f  th e  r e s id u e s  r e ta in e d  were e x c r e te d  
a n d /o r  m e ta b o liz e d .

. A s  shown on th e  r ig h t ,  A roclor  1260 c o n ta in s  dominant am ounts^of 
p e n ta - ,  h e x a - ,  and h e p ta c h lo r o  b ip h e n y ls  and a minor amount o f  
o c ta c h lo r o  b ip h e n y l. The r e s id u e s  a f t e r  90 days o f  exposure and 30 
days on a PCB f r e e  r e c o v e r y  d i e t  c o n ta in  minor amounts o f  the p en ta -  
and o c ta c h lo r o  h o n o lo g s . In  both c a s e s ,  th e  dom inant homologs were 
th e  h ex a - and h e p ta c h lo r o  b ip h e n y ls .

Our a lb in o  r a t  work (S l id e  #18) has c o n s is t e d  o f  30 day o r a l , 2 year  
ch ro n ic  o r a l  and a 3 g e n e r a t io n  r a t  rep ro d u ctio n  exposure stu d y  w ith  
A roclor  1242 , A roclor  1254 , and A ro clo r  1260 and a 90 day su b acu te

I
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#7.1 fVotii wftitrft* aiiouJR x»rtt nin
.inik' fo tn a in p lös* ’ B*ir<r'OTlïCCQ!i(t T wo5 hnndjcitl- o i: Hir-n~
'nruVlysea f o r  PCB r e s id u e « .'. " ""

Iii th e  n e x t  9 l i d o  (519) a r c  shown th e  r e s u l t s  o f  our two year c h r o n ic  
o r a l  ex p o su re  s tu d y  o f  A r o c lo r  1212 in  a lb in o  r a t s .  The o r a l exposu re  
l e v e l s  w ere 1» 1 0 ,  and 100 ppm and th e  t h e o r e t i c a l  r e s id u e s  wore 
•v.300, fiOOO, 0 0 ,0 0 0  ppm, r e s p e c t i v e l y .  The a c tu a l  r e s id u e s  found in  
th e  t i s s u e  l i p i d  are. shown a f t e r  3 ,  1 2 , and 24 months o f  exD osure. 
Comparison o f  th e  r e s id u e s  found a f t e r  24 months to  th e  t h e o r e t ic a l  
r e s id u e  l e v e l s  in d ic a t e s  t h a t  99% o f  th e  A ro clo r  1242 fed  was 
d i r e c t l y  e x c r e te d  a n d /o r  m e ta b o liz e d  a t  a l l  exp osu re  l e v e l s .

As i s  shown on th e  r i g h t ,  A r o c lo r  1242 c o n ta in s  dom inant amounts o f  
th e  d i -  th rou gh  p e n ta c h io r o  b ip h e n y l hom ologs and a m inor amount o f  
th e  h e x a - .  The r e s id u e s  a f t e r  two y e a r s  d id  n o t c o n ta in  a s i g n i f i ­
c a n t  amount o f  th e  d ic h lo r o  b ip h e n y ls  and th e  dom inant components 
w ere th e  t r i - ,  t e t r a - ,  and p e n ta c h io r o  b ip h e n y l hom ologs.

In  th e  n e x t  s l i d e  (#20) are  shown th e  r e s u l t s  o f  th e  two year c h r o n ic  
o r a l  ex p o su re  o f  a lb in o  r a t s  t o  A ro c lo r  1254 . The exposure and 
t h e o r e t i c a l  r e s id u e  l e v e l s  a re  th e  same a s  w ith  A roclor  1242. The 
r e s id u e s  found a f t e r  3 , 1 2 , and 24 months o f  exp osu re  are  a l s o  shown. 
Com parison o f  th e  r e s id u e s  a f t e r  two y e a r s  t o  th e  amount in g e s te d  

< d em o n stra tes  th a t  95-98% o f  th e  A ro c lo r  1254 consumed i s  d i r e c t ly  ■ 
e x c r e te d  a n d /o r  m e ta b o liz e d .

The hcm olcg d i s t r ib u t io n  o f  A r o c lo r  1254 and th é  r e s id u e s  are shown 
on th e  r ig h t .  A r o c lo r  1254 c o n ta in s  m inor amounts o f  th e  t r i -  and 
h c p ta c h lo r o  b ip h e n y l hom ologs and dom inant amounts o f  th e  t e t r a - ,  
p e n ta - ,  and h ex a ch lo ro  b ip h e n y l hom ologs. The r e s id u e s  d id  n o t  
c o n ta in  d e t e c t a b le  l e v e l s  o f  th e  t r i c h lo r o  hom ologs and the t e t r a -  
c h lo r o  b ip h e n y ls  were no lo n g e r  a dom inant com ponent. The dom inant 
hom ologs w ere th e  p e n ta -  and h ex a ch lo ro  b ip h e n y ls .

The n e x t  s l i d e  (#21) sh o w s'th e  th e  r e s u l t s  fo r  th e  two y e a r  exposu re  
o f  A ro c lo r  1260 in  a lb in o  r a t s .  A g a in , th e  exp osu re  and t h e o r e t ic a l  
r e s id u e  l e v e l s  a re  th e  same and th e  r e s id u e s  found in  th e  t i s s u e s  
a f t e r  3 , 12 , and 24 months o f  exp osu re  are  shown. In  t h i s  c a se  
93-95% o f  a l l  A r o c lo r  1260 in g e s te d  was d i r e c t l y  e x c r e te d  an d /or  
m e ta b o liz e d .

The dom inant hom ologs in  A ro c lo r  1260 and th e  r e s id u e s  i s o la t e d  . 
from th e  t i s s u e s  were s im i la r  in  a l l  c a s e s .

In ord er  t o  d em o n stra te  th e  r e la t io n s h ip  betw een r e s id u e  s to r a g e  
l e v e l s  and th e  d e g r ee  o f  c h lo r in a t io n  o f  th e  p rodu ct fe d  ( s l i d e  # 2 2 ) .  
I have p lo t t e d  th e  av era g e  ppm PCO found in  th e  l i p i d  v s  th e  w e ig h t  
per c e n t  c h lo r in e  in  th e  p rod u ct f e d .  T hese d a ta  were taken  from  
our 90 day su b a cu te  a lb in o  r a t  s t u d ie s  w ith  A roclor  1221 , A roclor  
1242, A ro clo r  1254 , and A ro c lo r  1260 a t  an exposu re l e v e l  o f  100 ppm. 
As von can s e e ,  th e  r e s id u e  s to r a g e  l e v e l s  d e c r e a se  e x p o n e n t ia l ly  as 
th e  w e ig h t p er  c e n t  c h lo r in e  d e c r e a s e s ,  s im p ly  d em on stra tin g  th e  
r e la t io n s h ip  betw een th e  h ig h e r  homolog c o n te n t  o f  an A roclor  
p rod u ct and th e  t i s s u e  s to r a g e  l e v e l . -
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The n e x t  s l i d e  '(524) show s th e  r e s u l t s  o f  one two y ea r  s tu d y  o f  
A ro clo r  1242 a t  e x p o su r e  l e v e l s  o f  1 , 1 0 , and 100 ppm. in  t h i s  
s tu d y , th e  t h e o r e t i c a l  r e s id u e  l e v e l s  a r c  ^ 500 , 5000 , and 50 ,000  non 
r e s p e c t i v e l y .  Vie h a v e  a l s o  sl\own on t h i s  s l i d e  th e  r e s id u e  le v e ls "  ' 
found a f t e r  two y e a r s  o f  ex p o su re  and a f t e r  30 and 60 day p e r io d s  on 
PC3 f r e e  r e c o v e r y  d i e t s .  The b e a g le  dogs d i r e c t l y  e x c r e te d  and /or  
m e ta b o liz e d  99.6% o f  th e  A r o c lo r  1242 consumed and a f t e r  60 days on 
PC3 f r e e  d i e t s ,  50-60% o f  PCS r e s id u e  r e ta in e d  a f t e r  two y e a rs  o f  
exp osu re  was e x c r e te d  a n d /o r  m e ta b o liz e d .

A ro c lo r  1242 c o n ta in s  dom inant am ounts o f  th e  d i - ,  t r i - ,  t e t r a - ,  and  
p e n ta c h lo r o  hom ologs and a m inor amount o f  th e  h e x a - hom olog. The 
r e s id u e  found a f t e r  two y e a r s  o f  ex p o su re  co n ta in e d  no d e te c ta b le  
l e v e l s  o f  th e  d ic h lo r o  hcm .olcgs and dom inant l e v e l s  o f  th e  t r i - ,  
t e t r a - ,  h e p ta - ,  and o c ta c h lo r o  b ip h e n y ls .  The p e n ta c h lo r o  hcm olog , ‘ 
a lth o u g h  dom inant in  th e  p ro d u ct f e d ,  was n o t  a dom inant com ponent o f  
th e  r e s id u e .  A fte r  30 d ays on a PC3 f r e e  recovery , d i e t ,  th e  d i - ,  
t r i - ,  and t e t r a c h lo r o  b ip h e n y ls  were n o t d e t e c t a b le  components o f  t h e  
r e s id u e .  At t h i s  p o in t ,  th e  dom inant com ponents were th e  h e x a - ,  
h e p ta - ,  end o c ta c h lo r o  b ip h e n y ls .  The tren d  toward e x c r e t io n  a n d /  
or  m etab olism  o f  th e  lo w er  c h lo r in a te d  hom olcgs co n tin u ed  t o  th e  
e x te n t  t h a t  a f t e r  6 0  days on th e  r ec o v er y  d ie t  th e  h ex a ch lo ro  b ip h e n y l  
was no lo n g e r  a dom inant com ponent, and th e  h e p ta -  and o c ta c h lo r o  b i ­
p h en y ls  became th e  dom inant c o n s t i t u e n t s  in  th e  r e s id u e .

In th e  n e x t s l i d e  (§25) a r e  th e  r e s u l t s  fo r  th e  two y e a r  exp osu re o f  
b e a g le  d ogs to  A r o c lo r  1 2 5 4 . The o r a l  exp osu re  and t h e o r e t i c a l  
r e s id u e  l e v e l s  a r e  th e  same and th e  PC3 r e s id u e  l e v e l s  found in  th e  
t i s s u e s  a f t e r  two y e a r s  o f  ex p o su re  and a f t e r  30 and 60 day p e r io d s  
on PCli f r e e  r e c o v e r y  d i e t s  a r e  a g a in  shown.

In t h i s  in s ta n c e ,  th e  d ogs e x c r e te d  an d /or  m e ta b o liz e d  98-99% o f  a l l  
A ro clo r  1254 consumed o v e r  a two y ea r  p e r io d . A fte r  60 d ays on a 
PCS f r e e  r e c o v e r y  d i e t ,  30-40% o f  th e  r e s id u e s  r e ta in e d  were  
e x c r e te d  a n d /o r  m e ta b o liz e d . The p ro d u ct f e d ,  A ro c lo r  1254 , c o n ta in s  
minor amounts o f  th e  t r i -  and h e p ta c h lo r o  b ip h e n y ls  and dom inant 
amounts o f  th e  t e t r a - ,  p e n ta - ,  and h e x a c h lo r o  hom ologs. A fte r  two 
y e a rs  o f  e x p o su r e , th e  r e s id u e  r e ta in e d  from th e  prod u ct d id  n o t .  
c o n ta in  d e t e c t a b le  l e v e l s  o f  th e  t r i -  o r  t e t r a c h lo r o  b ip h e n y ls , th e  
p e n ta - ,  and h e x a c h lo r o  b ip h e n y ls  rem ained dom inant com ponents, and 
th e  h e p ta c h lo r o  b ip h e n y ls  became dom inant c o n s t i t u e n t s .

A fte r  30 days on th e  PCD f r e e  r e c o v e r y  d i e t ,  th e  p e n ta c h lo r o  hom ologs 
became a minor com ponent o f  th e  r e s id u e ,  th e  h e x a - and h e p ta c h lo r o  
b ip h e n y ls  rem ained dom inant com ponents and th e  o c ta c h lo r o  homo lo g s  

f  ; became a minor com ponent. A fte r  60 c a y s  on th e  PC3 f r e e  r e c o v e r y  
O  d i e t ,  th e  p e n ta c h lo r o  b ip h e n y ls  vara  e x c r e te d  a n d /o r  m eta b o liz ed  to

th e  e x te n t  t h a t  th e  o c ta c h lo r o  hom ologs became a dom inant c o n s t i t u e n t  
o f th e  r e s id u e .
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V-
The n e x t slide* (52C> shows the* results for the two year oral 
exposure residue study of Aroclor 1260 in bene;la dogs. The c'-ĵ su-cr 
and theoretical residue levels are the same a:; tho*;c for the Aroclor 
120. and Aroclor 1254 studies. Next is 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 tl̂ e amount consumed over two years was 
directly excreted and/or metallized. After 60 days on the recovery 
diet ^13t 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 is 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 in the next slide (#2S) shows the relative ability of fowl, 
small mammals, and large mammals to retain orally ingested PC3s.
These data are for Aroclor 1242 at the exposure levels and periods 
shown. The concentration factor is calculated by dividing the 
’.aximum PC3 level found in the lipid by the exposure level. As you 
ran see from the factors, chickens retain PC3s to a greater extent 
•han do rats or dogs.
ur fish residue work is 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 in 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 
iown in the next three slides.

frem these residue studies are •
Mirti 181



'O

S l i d e  »31 r  A l t e r a t i o n  o f  Ilomolcg D i s t r i b u t i o n  -  C o n c lu s io n s

*
In summary, we f o o l  th a t  th e  r e s u l t s  o f  our p r e lim in a ry  resea rch  
su p p o r t, what has and i s  b e ip g  o b ser v ed  v ia  r e s id u e  a n a ly s is  o f  
en v iron m en ta l sam ples? th a t  %s to  s a y ,  from a r e s id u e  v ie w p o in t , 
th a t  th e  b u lk  o f  th e  PC3 hom ^logs r e le a s e d  to  th e  environm ent (PC3s 
w ith  l e s s  th an  5 c h lo r in e s )  are  s u b j e c t  to  en v iron m en ta l d egrad ation  
o f  one s o r t  or  a n o th er  a t  m easu rab le  r a t e s  and as such  have n ot  
accu m u lated .

E. S . Tucker

)
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jJhj^AKTrthNT 246 OPERATING INSTRUCTIONS

SECTION V -  MATERIAL HANDLING AND TOXICITY DATA 

AROCLORS

A r o c l o r s  ms m a n u f a c t u r e d  i n  D e p a r tm e n t  2 4 6  a r e  n o n - f l a m m a b l e  
l i q u i d s  v h l c ^  may v a r y  g r e a t l y  I n  v i s c o s i t y  a t  ro o m  t e m p e r a t u r e .  
C o n t a c t  w i t h  t h e  s k i n  s h o u l d  b e  a v o i d e d .  I n  c a s e  o f  s p i l l s  o n  
t h e  b o d y ,  w a sh  t h e  a f f e c t e d  a r e a s  w i t h  s o a p  a n d  w a t e r .  I n h a l e - *  
t i o n  o f  A r o c l o r  a n d  Honta^p fu m e s  s h o u l d  b e  a v o id e d  a s  t h e y  a r e  
h i g h l y  t o x i c «  P r o t e c t  t h e  s k i n ,  l u n g s ,  a n d  e y e s  b y  w e a r i n g  
p r o t e c t i v e  c l o t h i n g ,  r e s p i r a t o r ,  a n d  g o g g l e s .  I f  s p i l l e d ‘o n  
c l o t h i n g ,  c h a n g e  t o  c l e a n ’ c l o t h e s •

BIPHENYL • ’ .

B ip h e n y l  i s  a  f la m m a b le  l i q u i d  r e c e i v e d  i n  t a n k  c a r s  f ro m  o u r  
• A n n i s t o n ,  A la b a m a , p l a n t .  I t  i s  h e a t e d  t o  95"C  a n d  u n lo a d e d  t o  

t h e  E a s t  B10 s t o r a g e  t a n k .  I t  i s  t r a n s f e r r e d  d a i l y  t o  t h e  
c o n t i n u o u s ,  c h l o r l n a t o r s , t h e  c a t a l y s t  m ix  t a n k ,  a n d  w hen  n e c e s s a r y  
t o  t h e  h e a d , t a n k  f o r  t h e  b a t c h  c h l o r l n a t o r s .  t h é  s y s t e m  i s  
e s s e n t i a l l y  c l o s e d .

B ip h e n y l  i s  a  s o l id *  a t  a m b ie n t  t e m p e r a t u r e ,  t h e  f l a s h  p o i n t  i s  
1 1 3 * C , t h e  X - p o i n t  i s  6 8 * C . T h e  fu m e s  a r e  n o t  d a n g e r o u s l y  d e a d l y ,  
b u t - t h e y  a r e  p o i s o n o u s  o v e r  a  p r o l o n g e d  t i m e .  B r e a t h i n g  l a r g e  
a m o u n ts  o f  v a p o r  o r  d u s t  c a n  c a u s e  d am ag e  t o  r e s p i r a t o r y  p a s s a g e s .  
V e a r  g o g g l e s  w hen  t r a n s f e r r i n g  o r  s a m p l in g  B10 f ro m  t a n k  c a r s  o r  
s t o r a g e  t a n k s .

. I f  m o l t e n  B ip h e n y l  I s  s p i l l e d  on  t h e  s k i n  i t  s h o u ld  b e 'a b s o r b e d  
w i t h  a  c l e a n  c l o t h  a n d  t h e n  w a s h e d  w i t h  a l c o h o l  f o l l o w e d  by  l a r g e  
q u a n t i t i e s  o f  w a t e r ,  o r  i f  a l l o w e d  t o  s o l i d i f y  i t  s h o u l d  b e  
s c r a p e d  o f f  a n d  t h e n  w a sh e d  w i t h  w a t e r .  I f  s p i l l e d  o n  c l o t h i n g ,

- c h a n g e  t o  c l e a n  c l o t h e s .

CHLORINE
• i

C h l o r i n e  i s  d e l i v e r e d  b y  p i p e l i n e  f ro m  t h e  c h l o r i n e  d e p a r t m e n t ,  
a n d  i s  u s e d  t o  c h l o r i n a t e  b i p h e n y l  t o  p r o d u c e  v a r i o u s  A r o c l o r s .  
i t  I s  a  g a s  u n d e r '  n o r m a l  c o n d i t i o n s  a n d  i s  v e r y  to x ic .«  A c o n ­
c e n t r a t i o n  o f * 1 ,0 0 0  ppm w o u ld  b e  f a t a l .

A t t i m e s ,  l e a k s  do  o c c u r  w h ic h  w i l l  l i b e r a t e  c h l o r i n e  g a s  i n t o  
t h e  a i r , .  C as  m ask s  a r e  p r o v i d e d  i n  t h e  .d e p a r tm e n t  a n d  a r e  
s u f f i c i e n t  f o r  s m a l l  l e a k s * .  A S c o t - A i r - P a k  I s  p r o v i d e d  f o r  
l a r g e  g a s  r e l e a s e s .

F o n i 1 « 4
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SECTION V -  MATERIAL HANDLING AND TOXICITY DATA

NATURAL CAS '
_  •

N a tu ra l Gas I s  su p p lie d  by I l l i n o i s  D over and I s  a m ix tu re  
o f  M ethane, E th a n e , and h sm a ll amount o f  P ropane. N a tu ra l  
gas i s  e s s e n t i a l l y  o d o r le s s ,  h ow ever, a sm a ll amount o f  
M ercaptan i s  added to  g i^ e  i t  a c h a r a c t e r i s t i c ,  pungent o d o r .  
I t  i s  l i g h t e r  than  a i r  and c o lo r le s s ,*  and very  flam m ab le.

HC1 OFF-GAS ; .

Hydrogen c h lo r id e  i s  a b y -p ro d u ct o f  th e  c h lo r in a t io n  o f  
b ip h e n y l . The gas i s  c a r r ie d  by p ip e l i n e  to D ep t. 217.. I t  i s  
a gas under norm al c o n d it io n s  and i s  v e ry  t o x i c .  A c o n c e n tr a t io n  
o f  150 0 -2 0 0 0  ppm w ould be  f a t a l  in  a few  m in u te s . Do n ot rem ain  
in  an a rea  w here enough HC1 gas i s  p r e s e n t  to  cau se  d isc o m fo r t  
in  b r e a th in g . Gas masks are .p rov id ed  in  th e  departm ent and 
are  s u f f i c i e n t  f o r ' s m a l l  l e a k s .  A S c o t-A ir -P a k  i s  p rov id ed  f o r  
la r g e  gas r e l e a s e s .

I f  s k in  i r r i t a t i o n s  p e r s i s t ,  wash th e  area  w ith  la r g e  amounts o f  
w a te r , th en  r e p o r t  to  th e  d is p e n s a r y .

FERRIC CHLORIDE

F e r r ic  c h lo r id e  i s  pu rch ased  in  'two pound p l a s t i c  b o t t l e s  fo r  
u se  as a c a t a l y s t  in  th e  c h lo r ln a t o r s • I t  i s  a s o l id -  under 
norm al c o n d it io n s  and i s  n o t c o n s id e r e d  t o x i c .  Some p e o p le  
may be a l l e r g i c  and d ev e lo p  a. sk in  r a sh . G loves sh o u ld  be worn to  
p r o te c t  th e . hands and th e  ey es  must be p r o te c te d  to  keep F e r r ic  
C h lo r id e  d u st-fr o m  b lo v in g  in .th e m . Large amounts o f w ater sh ou ld  
be u sed  to  wash any i r r i t a t e d  a r e a s .

i ' *

LIME-- ’
■ «

Lime i s  h an d led  in  h ags and i s  n o t d a n g ero u sly  t o x i c ,  and i s  
regard ed  a s  more o f  a n u isa n c e . I t  i s  v e ry  hazardous to  th e  e y e s ,  
t h e r e f o r e ,  g o g g le s  sh o u ld  he worn when h a n d lin g  i t .  Large  
q u a n t i t i e s  o f  w a te r  sh o u ld  be used  -to f lu s h  lim e  from th e  e y e s  
and fu r th e r  tr e a tm e n t sh ou ld  be  g iv e n  a t  the d is p e n s a r y . G loves  
sh o u ld  be worn fo r  g e n e r a l  s a n i t a t io n  to  keep lim e  o f f  th e  s k in  
and c lo t h in g .  -

ATTAPPLCUS• EARTH ' • .

A tta p u lg u s  e a r th  i s  han d led  In bags and i s  n o t t o x i c .  As*a m atter  
o f  g e n e r a l c L e a n l ln e s s ,  i t  sh o u ld  be k e p t 9 f f  th e  s k in  and c lo t h in g .

F n m i 8 5
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POROCEL

P o r o c e l  1* bu n d led  i n  bags and I s  qo£ c o n s id e r e d  t o x i c  or  
d a n g ero u s . I t  I s  u sed  a s  th e  s a t e r i a l  to  upgrade e l e c t r i c a l  
p r o p e r t ie s  o f  A r o c lo r  p a ssed  th ru  th e  a b s o r b e r s . H andling  
w ould p r e s e n t  a hazard  to  th e  e y e s ,  t h e r e f o r e ,  g o g g le s  sh o u ld  be 
worn when h a n d lin g  t h i s  m a te r ia l .

IOM186
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VT. Askarei 
Conditions 
The IEEE Guida also points out that,

"Chlorobenzenes iaad In transformar tskardi begin to boil at 
tamparaturas of about 205*C, undar atmospharic conditions. If tha 
material is haatad to sudi high tamparatura in a ¡talad systam 
pressura davalops. Pressure w ill also davalop in tha systam if tha 
aikaral is arcad sufficiently to generate copious h y d r o g e n  chloride 
gas.

T herefo re , it is recommended that wharavar pouiblf, sealed 
tskarel-fiUad equipment be provided with pressure relief d« vices. 
These devices must be large enou^i to provide immediate relief at 
a definite pressure, and to prevent further build up of pressure if 
decomposition continues. It  must be remembered that the 
presence of devices of this sort does not necessarily preclude tha 
rupturing of containing'veads, since pressure build up cm be 
extremely rapid under violent arcing conditions.'* I. II,

9  § @ ( £ í í t o m  ( D  

Toxicity& 
Safe Handling

I. Inhalation
At ordinary temperatures tha chlorinated biphenyls in Askarei have not 
presented industrial toxicological problems. The hazard of potential 
toxic axposura varies with their volatility: tha lower-chlorinated, more- 
volatile ones present more of a potential problem from the standpoint 
of both inhalation and skin contact. When Askarei fluids ire  used at 
elevated temperatures, engineering controls must be applied, either by 
the use of d o » d  systems or by effective local-exhaust ventilation 
togdhar with general workroom exhaust.

Vapor« o f Askarei at room temperature duxild not be breathed in a 
confined «ace , and no vapor of any fluid evolved at elevated 
temperatures should be allowed to be diqMrsed into the general

Inhalation tests on animals indicata that the maximum safa concentra­
tion of vapor is in the rangs of from & 5  to 1.0 milligram pw cubic 
merer of air. The threshold lim it value (maximum allowable concen­
tration of an ¿hour working day) sat by the American Conference 
of Government Hygienists ere 1.0 milligram of tha lower-chlorinated 
biphenyl compounds per cubic merer of air and 0.5 milligram of it»  
mora-hiÿitv-chtorinattd compounds, per cubic merer of air.

II, Skin Contact
Prolong^ or repeared ddn contact with the Aafcaral fluids must bo 
avoided by the use of doves and proactive gremenn. beewse of it»  
possible occurrence of •  condition called ch lor acne. Althoudi reports 
of this condition caused by Aakarel era rare, it can be produced by 
e * a » v e  skin contact. If tha fluid Is apitled on the dein the skin should 
bo wedred in tire usual mannar with •  soap mfutian.

A  bum caused by contact with a hot Aakarel dioufd ba treated like any 
ordinary hunk

For dlmosti Instructions of Adurel fluids, sm Section A  * V I I I ,  p a p  0.

i.«"*
Si-4.

v *9̂  .V (<t
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Monsanto
wWCCiALTY CHEMICALS OÍVJSIOI

<■ ' r %
TO (NOUSTmAL CHEMICALS CO. 

N. Lindbirgh Boulavard 
St. Louis. Missouri 63166 
Phons. OU) 694-1000

S ep tem b er  22 ,  1977

Dick Jones, Senior Buyer 
9yyr Westinghouse Electric Corporation

^69 Sharpsvllle Avenue 
Sharon, Pa. I6A16

Dear Mr. Jones:

r \

As you know, Monsanto  w i l l  c o m p l e t e l y  w i th d ra w  as  a  s u p p l i e r  o f  
PCB d i e l e c t r i c s  O c t o b e r  31 * 1977.  C o n c u r r e n t  w i t h  t h i s * w i t h d r a w a l  
d a t e ,  M onsanto  w i l l  s t o p  m aking  a v a i l a b l e  t o  a s k a r e l  u s e r s  th e  
" T r a n s f o r m e r  A s k a r e l  I n s p e c t i o n  and M a in te n a n c e  G u i d e " ,  B u l l e t i n  
No. I C /F F - 3 8 R - 2 .  A l th o u g h  o p e r a t o r s  o f  a s k a r e l  t r a n s f o r m e r s  have 
u s e d  t h i s  a s k a r e l  g u id e  a s  a r e f e r e n c e  m anual  i n  t h e  p a s t ,  environ 
m e n t a l  r e g u l a t i o n s  on PCB's a r e  c h a n g i n g  r a p i d l y  and have  made 
t h e  b u l l e t i n  o b s o l e t e .  T h i s  b u l l e t i n  w i l l  n o t  be u p d a t e d .  (May 
I  s u g g e s t  t h a t  you  d e s t r o y  a l l  c o p i e s  i n  y o u r  f i l e s  and o f f i c e s  
so  we d o n ' t  i n a d v e r t e n t l y  s u p p l y  o b s o l e t e  i n f o r m a t i o n  t o  t h e  
i n d u s t r y . )

you r e c o g n iL _  ____ __  ____  _____ _ ___ _______
s h o u l d  n o t  be  r e l i e d  upon now o r  i n  t h e  f u t u r e .

S i n c e r e l y ,

J -  i U ù ~ !S*  * L..
A. A l l e y 1’- 

I n d u s t r y  S p e c i a l i s t  
D i e l e c t r i c s

tmc
RUM 190

100324
a unit ol Monaanto Company
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UNITED STATI ENVIRONMENTAL PROTECTION AGENCY ^ J  

WASH INGTOIM. D.C. 20460” "— -----------

OCT 171975

OFFICE OF ENFORCEMENT

Monsanto I n d u s t r ia l  Chemicals Company 
800 N. Lindbergh Boulevard
S t.  L ou is, M issouri 63166 0 0 1 2 2 ^ 3 7 5

Gentlemen:

Recent governm ental sam pling d a ta  In d ic a te  th e  presence of 
P o ly c h lo r in a te d  B iphenyls (FCBs) and comparable chem ical substances 
in  the  a i r ,  in  w ater b o d ie s , and in  f i s h  in  s e v e ra l  a re a s  o f the 
co u n try . In  o rd e r to  determ ine th e  n a tu re  and e x te n t of th e  p o ss ib le  
ad verse  e f f e c t s  r e s u l t in g  from th e  p resence  of PCB compounds in  the  
environm ent, th e  Environm ental P ro te c tio n  Agency (EPA), in  cooperation  
w ith  o th e r  fe d e ra l  and Scata  a g e n d a s ,  i s  a ttem p tin g  to  determ ine th e  
so u rces and amounts of PCBa e n te r in g  th e  environm ent. I t  i s  Im portant 
th a t  t h i s  e f f o r t  be c a r r ie d  o u t v i th o u t  d e lay .

I t  i s  our understand ing  th a t  your company handles PCB compounds 
o r  m ix tu res  o r comparable chem ical substances in  i t s  o p e ra tio n s . I  
am th e re fo re  re q u e s tin g , p u rsu an t to  th e  a u th o r i ty  provided by 
S ec tio n  308 o f th e  F ed era l W ater P o llu tio n  C on tro l A c t, as amended,
33 U.S.C. 1318, end S ec tio n  114 o f th e  Clean A ir A ct, as amended,
42 U .S.C . 1857c-9, th a t  your company fu rn ish  EPA w ith  Inform ation  
p e r ta in in g  to  your use  end h an d lin g  o f PCBa and comparable chemical 
su b s ta n c es . In  a d d itio n  to  a  g e n e ra l d e s c r ip t io n , which should inc lude  
in fo rm atio n  as to  so u rc e s , q u a n t i t i e s ,  u s e s , and u lt im a te  d is p o s i t io n , 
you should  respond in  d e t a i l  to  th e  enclosed q u e s tio n s . I f  any q u estio n  
i s  n o t a p p lic a b le  to  your company o r o p e ra tio n s , p le a se  so in d ic a te  by 
responding  "no t a p p l ic a b le ."

a
The in fo rm atio n  req u ested  h e re in  must be p rovided  no tv i  the tending 

I t s  p o s s ib le  c h a ra c te r iz a t io n  a s  c o n f id e n tia l  In fo rm ation  o r tra d e  
' s e c r e t s .  Should you so re q u e s t ,  bowevsr, any in fo rm atio n  (o th e r than 

e f f lu e n t  Or em ission  d e ta )  which th e  A dm in is tra to r o f th i s  Agency 
detcgjj£aes .to  c o n s t i tu te  methods o r p ro cesses  e n t i t l e d  to  p ro te c tio n  

k% aa t f l t t e  s e c r e ts  w i l l  be m ain tained  ap c o n f id e n t ia l ,  pu rsuan t to  
p r o e iK r e s  s p e c if ie d  In  40 CFR P a r t  3*

1 0 0 1 1 9 1
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.Within 14 days o f r e c e ip t  of th i s  l e t t e r , your company must 
p ro v id e  T i l  in fo rm a tio n  concern ing  your c u rre n t s ta tu s  and a c t i v i t i e s  
and covoslng  th e 'tw e lv e  month p e rio d  im m ediately p reced ing  re c e ip t  of 

„ ¿ h i» “******. -

W ith in  30 days fo llow ing  r e c e ip t  o f th is  l e t t e r ,  your company 
must p ro v id e  a l l  In fo rm a tio n  fo r  a l l  o f th e  p r io r  y ears  In d ic a ted .

The In fo rm ation  re q u ire d  h e re in  should be sen t d i r e c t ly  to  
th e  addre s s  In d ic a te d  below . I f  you have any q u es tio n s  you may 
c a l l  t i e  p e rs o n 'in d ic a te d  below o r Mr. Blake A. B ile s  of our o f f ic e  

*202,V.755-*7M .

We a p p re c ia te  your prompt co o p era tio n  In  th i s  m a tte r .

E nclosure

R egional C on tact : . - '■ *
Mr. E a r l J .  St#p«en»bft 
D ire c to r ,  Enforcement D iv is io n  
Environm ental P ro te c tio n  Agency 
1735 B altim ore
Kansas C ity , M issouri 64108 
Telephone: (816) 374-2576

*

i
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-* **  . POLYCHLORINATED BIPHENYL (PCB) COMPOUNDS OR MIXTURES

-— V i
W ith in  14 days o f r e c e ip t  o f t h i s  l e t t e r ,  your company o u s t

p ro v id e  <11 in fo rm atio n  concern ing  your c u rre n t s ta tu s  and a c t i v i t i e s
-e n í c o v e tin g  th«^tw elve month ¡period im m ediately p reced ing  re c e ip t  o f
t h i s  l e t t e r .  1*

W ithin  30 days fo llo w in g  r e c e ip t  o f th i s  l e t t e r ,  your coapany 
s u e t  p ro v id e  a l l  in fo rm atio n  fo r  a l l  o f th e  p r io r  y ears  in d ic a te d .

FOR PURPOSES OF THIS LETTER, THE PHRASE "PCB COMPOUND OR 
MIXTURE11 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 SPECIFICALLY TNCLimTWfi * 
CHLORINATED TERPHENYLS..

1 . .. For each PCB compound o r  m ix tu re  produced o r iaafigyyy^by your 
company, fo r  each company f a c i l i t y ,  d u ring  each y ear of 1971. 
1972. 1973^131A^_and th e  f i r s t  two q u a rte r«  of 1975: _

a The t o t a l  amount o f  each  PCB compound o r m ix tu re  produced 
o r  Im ported . ✓

b . The name end add ress  o f  eech o f your company's f a c i l i t i e s  
which hand le  PCB compounds o r  mixtures* (in c lu d in g  p roduction  
f a c i l i t i e s  and w holesa le  end r e t a i l  o u t l e t s ) ,  end th e ' . + ^  
amount o f each PCB compound o r m ix ture  d is t r ib u te d  through 
each  f a c i l i t y .

e . The name end ad d ress  o f  eech  cu e to n er o f  te c h  PCB compound' 
o r  m ix tu re , th e  amount o f  eech PCB compound o r  m ixture 
o b ta in e d  by each  custom er from  eech f a c i l i t y ,  end each 
cu a to m er'e  d e l iv e ry  p o in t( a )  f o r  th e  r e c e ip t  o f  each PCB 
compound o r m ix tu re .

2 . For eech  PCB compound o r  m ix tu re  in co rp o ra ted  by your company 
in to  l t e  p ro d u c ts , f o r  eech  company f a c i l i t y ,  d u rin g  each 
year of 1971, 1972, 1973, 1974, end th e  f i r s t  two q u a r te rs  
of 1975*

a  m* A d e s c r ip t io n  o f eech p roduet •*

W *. I h r  each  p roduct th e  t o t a l  amount In co rp o ra ted  o f  tech  
VCB compound o r  m ix tu re .

*

F M V 1 1 9 3
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^ T T T '  fcor each p ro d u c t th e  name' and ad d ress  o f each source from 
v h lc h 'y o u r  company o b ta in ed  each PCB compound or m ix tu re , 
and th e  amount^of each PCB compound o r m ix tu re  obtained  from 
each so u rce .

d . The name and ad d ress  o f each o f your company's f a c i l i t i e s  
v h lch  handle  such p ro d u c ts  (in c lu d in g  p ro d u c tio n  f a c i l i t i e s  
and w holesale  and r e t a i l  o u t l e t s ) ,  end th e  amount of each 
p ro d u c t d la t r lb u te d  through each f a c i l i t y .

e .  The name and ad d ress o f aach custom er o f each p ro d u c t, and 11 
th e  amount o f each p roduct o b ta in ed  by each custom er from 11 
each  f a c i l i t y .  For consumer p ro d u c ts  l i s t  only  th e  t o t a l  i 
p ro d u c tio n  o f aach p ro d u c t a t  each f a c i l i t y  and the  t o t a l  I 
number o f custom ers. Do n o t p rov ide  th e  name and address \ 
o f each custom er o f consumer p ro d u c ts .

3 . For eaeh PCB compound o r m ix ture  used by your company in  I t s  
o p e ra tio n s  o th e r  th an  fo r  In c o rp o ra tio n  In to  I t s  p ro d u c ts , fo r  
each  company f a c i l i t y ,  d u ring  each y ear of 1971, 1972, 1973,
1974, and th e  f i r s t  two q u a r te rs  o f 1975:

0

a .  A. d e s c r ip t io n  o f each u se .

b . For each use th e  t o t a l  amount o f aach PCB compound o r m ix ture.

c .  For each  use th e  seme end eddresa o f each source  from vhlch  
your company ob ta ined  each PCB compound o r m ix tu re , and th e  
amount o f aach PCB compound o r m ix tu re  ob ta in ed  from aach 
so u rc e .

4 . For aach  FC8 compound o r  m ix ture  reclaim ed  by your company,
f o r  each  company f a c i l i t y ,  du ring  each y ear o f 1971, 1972, 1973, 
1974, and th e  f i r s t  two q u a r te rs  o f 1975:

X i *
a . A d e s c r ip t io n  o f each m ethod  o f re c lam a tio n .

b . For each  method o f re c lam a tio n , th e  t o t a l  amount of 
aach  FÇ8 compound o r m ix ture  rec laim ed .

c .  The t o t a l  amount o f  eaeh PCB compound o r m ix ture  rec laim ed .

F / w v n M
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d . Thj* name and ad d ress  o f each source from which your 
crapany  o b ta in ed  PCB compounds^ o r m ix tu re s , and the 
aoaun t o f each PCB compound o r m ix tu re  o b ta in e d ■from 

: "Tidch so u rc e . ~  '

e . For each m ethod o f re c la m a tio n , th e  lo c a t io n  o f every 
re c lam a tio n  s i t e ,  th e  name and ad d ress of each p a rty  
Invo lved  In  th e  rec lam a tio n  o f each PCB compound or 
m ix tu re , and th e  amount o f  each PCB compound or 
m ix tu re  rec la im ed  by each p a r ty .

5 . For each  PCB compound o r m ix tu re  disposed  o f by your company 
(w ith  o r w ith o u t th e  Involvem ent of o th e r  p a r t i e s ) , fo r  each 
Company f a c i l i t y ,  du rin g  each y ea r o f 1971, 1972, 1973, 1974, 
and th e  f i r s t  two q u a r te r s  o f  1975:

a .  A d e s c r ip t io n  o f each  method o f  d is p o s a l .

b . For each method o f d is p o sa l th e  t o t a l  amount o f each PCB 
compound o r  m ix tu re  d isp o sed .

w
d .

The t o t a l  amount o f  each PCB compound o r m ixture d isp o sed .

^  A

The name and add ress  o f each source  from which your 
company o b ta ined  PCB compounds o r m ix tu res , and th e  
amount o f each PCB compound o r mixture* ob ta in ed  from 
each  so u rc e •

e .  For each method o f  d is p o s a l ,  th e  lo c a t io n  o f every  d isp o sa l
• I t s ,  th e  neme and addraaa o f each p a r ty  Involved In  th e  d isp o sa l 
o f  each PCB compound o r  m ix tu re , and th e  amount o f eaeb PCB 
compound o r  m ix tu re  d isposed  o f by each p a r ty .

6 . The com position by chem ical name and p e rc en t by  w eight o f each 
PCB compound o r m ix tu re  j^ g ju c e ¿ ,  Im ported , s o ld , rec la im ed , used , 
a n d /o r . d isposed  o f by your company s in e s  Jan u a r£ -¿ ^ 1 9 7 ^ .

«
,^ 7 .  The r e s u l t s  o f  any end e l l  sam pling and a n a ly s is  perform ed by 

y e a r  company, i t s  ag en ts  o r c o n tra c to r s  s in e s  January  1, 1971, 
c s a c a rn ln j  th e  fo llo w in g :

a .  C o n cen tra tio n s  o f PCB compounds o r m ix tu res In  th e  a f f lu e n t  
1 o f  any d isch a rg e s  by th e  company (In to  w aters  o f the  United

S ta te s  o r P u b lic ly  Owned Treatm ent Worlea) o r  in  the  am issions 
o f  th e  company In to  th e  a i r .

F i l O U S S
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. - b .  TKp flow  an d /o r com position  o f any d isch a rg es  o r em issions 
~  b ^ t h e  company ( in to  w a te rs  o f th e  U nited S ta te s  o r P u b lic ly

OJ&ed Treatm ent Works, o r  in to  th e  a i r )  which co n ta in  PCB 7 
— —compounds o r  m ix tu re s .

c .  C o n cen tra tio n s  o f  PCB compounds o r m ix tu res in  re c e iv in g  
w aters  (both  upstream  and downstream) o f any d isch arg es  
by th e  company which c o n ta in  PCB compounds o r m ixtures and 
c o n c e n tra tio n s  o f PCB compounds o r m ix tu res in  the  a i r  in  
th è  a re a  o f the  company.

8. The methods by which PCB compounds o r  m ix tu res a re  tra n sp o rte d  
to ,  by, an d /o r from your company, In c lu d in g :

a .  A d e s c r ip t io n  o f each method o f t r a n s p o r ta t io n ,  and
• th e  form in  which PCB compounds o r m ixtures a re  tra n s ­

p o rte d  by each method. Where d i f f e r e n t  methods o f t ra n a -  
; p o r ta t ic i!  a re  used a t  d i f f e r e n t  f a c i l i t i e s  sp e c ify  which 

t r a n s p o r ta t io n  method i s  used a t  each f s c i l i ty .

b . The names and ad d resses  of e l l  known tra n s p o r te r s  o f PCB 
compounds o r m ix tu res .

9. A ll o ccasio n s  (In c lu d in g  s p i l l s )  o f which you e re  aware on which /  
PCB compounds o r  m ix tu res have o r may have been in troduced  in to  

. th e  environm ent. In  p a r t i c u l a r ,  d e sc rib e  such occasions In so fa r  
a s  ‘they  Involved  PCB compounds o r  m ix tu res l a  th e i r  l iq u id  s t a t e ,  
e s  in c o rp o ra te d  in to  c lo sed  sy stem s, o r  as In co rp o ra ted  in to  
open system s. For each occasion« in d ic a te  neme end address of 
p a r ty  in v o lv ed ; d a te s ,  tim e , and lo c a t io n  o f th s  d isch arg e  o r 
s p i l l ;  and tb a  amounts in v o lv ed .

10. A d e s c r ip t io n  o f any adverse  h e a lth  o r environm ental e f fa e ts  
which you know o r b a lle v e  to  hava r a s u l ta d  from th a  in tro d u c tio n  
of KÉ compounds o r  m ix tu res in to  th e  environm ent. In d ic a te  
mgp s p e c i f ic  o ccasions in c lu d in g  d a ta s ,  tim a s , lo c a t io n s ,  amounts, 

v  ' ' a f t f  p a s t i e s  in vo lved  fo r  which such a f f e c t s  a ra  known.
4 4

-- ^

11« Aaf sad. a l l .  o th e r  in fo rm atio n  which you p o ssess  concern ing:

i a .  Tha p ro d u c tio n , im p o rta tio n , re c lam a tio n , u s e , d is t r ib u t io n ,
and d is p o sa l o f PCB compounds o r m ix tu res .
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b . d isch a rg e  o f FCB compounds o r m ix tu res In to  th e  
env ironm ent.

— -w
In  id d i t lo n  to  th e  shove, EPA would a p p re c ia te  re c e iv in g  any o th er 
in fo rm a tio n  which you po ssess  concern ing  th e  d is t r ib u t io n  and d ischarge 
o f PCB compounds o r .m ix tu re s  by so u rces  o th e r  than  your company, 
in c lu d in g  your company1s custom ers and so u rc e s .

A

. \

A t -*
r
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Monsanto
! L J i M l

J .

MONSANTO INDUSTRIAL CHEMICALS CO
BOO N. Lindbergh Boulevard 
St.  Louis. M issour i  C3I65 
Phone: Î3M ; 6 9 4 -1 0 0 0

J u n e  6 ,  lf>73

McGraw E d ison  Power System s D iv . 
P .0  Box 160 C e n tr a l P la n t  
12th  & M adison Avenue 
South M ilw aukee, W isco n sin  53172

G entlem en :

As we have p r e v io u s ly  n o t i f i e d  you by way o f  corresp on d en ce  
s in c e  e a r ly  1 9 7 0 , th e  m a te r ia l  d e sc r ib e d  on th e  a tta c h e d  
acknow ledgem ent o f  your ord er  c o n ta in s  p o ly c h lo r in a te d  
b ip h e n y ls  (PCB). P o ly c h lo r in a te d  b ip h e n y ls  a r e .h ig h ly  
s t a b le  c h em ica l compounds and are  n o t r e a d i ly  b io d eg r a d a b le . 
T h e r e fo r e , when p la c ed  in  th e  environm ent th e y  may be con ­
s id e r e d  con tam in an ts and may a d v e r s e ly  a f f e c t  some s p e c ie s  
o f  an im al and m arine l i f e .

You must ta k e  e v e r y  p r e c a u tio n  t o  p rev en t any e n tr y  o f  poly­
c h lo r in a te d  b ip h e n y ls  in t o  th e  environm ent through  s p i l l s ,  
u s a g e , le a k a g e ,  d i s p o s a l ,  v a p o r iz a t io n  or o th erv .'ise .

T h is m a te r ia l  sh o u ld  n o t be used by you or your custom er in  
eq u ip m en t, p ack ag in g  m a te r ia ls  or p ro d u cts  in v o lv e d  in  th e  
p r o c e s s in g ,  h a n d lin g , or  s to r a g e  o f  fo o d , food  r e la t e d  
p r o d u c ts , an im al f e e d s ,  food  w rapping or c o n ta in e r  m a te r ia ls^  
p o ta b le  w a te rs  or  p h a r m a c e u tic a ls .

Very t r u ly  y o u r s ,

Howard S. B ergen , ¿r. ' 
D ir e c to r
S p e c ia l t y  P rod u cts Group

/ j k
A ttachm ent

ME 00024
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Monsanto
MowiAirro mourntm cmcwicals co.
•00 N.Un«Hr|A loultvtr«
St. toult, Mlaiovri 831B8 
P**Mi QI4J I »4-1000

J u l y  13, 1973

D r.  Martha S a g e r ,  Chairman
■ E f f l u e n t  S t a n d a r d s  and Water Q u a l i t y

I n f o r m a t i o n  A dv iso ry  Committee 
E n v i ro n m e n ta l  P r o t e c t i o n  Agency 
Room 821, C r y s t a l  M a l l ,  B u i ld in g  2 
W ash ing ton ,  D.C. 20460 

>
Re: E f f l u e n t  S ta n d a r d s  and Water Q u a l i t y  

I n f o r m a t io n  Advisory  Committee 
Agenda and N o t ice  o f  P u b l ic  H e a r in g s  
•Federal  R e g i s t e r ,  Vol.  38, No. 116, Page 11868 
Monday, June  10, 1973

Dear  Dr.  S a g e r :

Monsanto Company, a s  an i n t e r e s t e d  p a r t y  and a m a n u fa c tu re r  
o f  p o l y c h l o r i n a t e d  b ip h en y l  (PCS), would l i k e  to take  
t h i s  o p p o r t u n i t y  to sh a re  w i th  the  Committee,  and p r e s e n t  
f o r  the  r e c o r d ,  o u r  e x p e r i e n c e s  r e g a r d i n g  the  m an u fac tu re ,  
s a l e  and h a n d l i n g  o f  FOB and I t s  r e l a t i o n s h i p  to the 
e n v i ro n m e n t .

■ ■'•W’tvflpe ~ tfil-tf-'inf6rmaTT6t f r - i i^rlg-'with ‘th ^ 'a fta rch ed v*xirfbf t s y
w i l l  be h e l p f u l  to th e  Committee and t h e  A d m in is t r a to r  * 
when p r o p o s in g  e f f l u e n t  s t a n d a r d s  f o r  t o x i c  p o l l u t a n t s .

BACKGROUND

Monsanto Company h a s  been a major  m a n u f a c t u r e r  o f  chem ica l  
p r o d u c t s  s i n c e  1901. These p r o d u c t s  a r e  used in  numerous 
•American i n d u s t r i e s ,  and in  f a c t ,  th ro u g h  o u r  r e s e a r c h  
d e p a r t m e n t ,  we have p la y e d  a r o l e  i n  d e v e lo p in g  new p r o ­
d u c t s  to  meet th e  needs  o f  I n d u s t r y  and the  consumer.

On some o c c a s i o n s  a chemical  compound w i th  s p e c i f i c  p r o ­
p e r t i e s  i s  d eve loped  to meet a need i n  a c e r t a i n  a p p l i c a ­
t i o n .  I n  o t h e r  c a s e s  a chemical  compound with  unique 
p r o p e r t i e s  i s  deve loped  f i r s t  — p o s s i b l y  through in n o v a ­
t i v e  r e s e a r c h  o r  even by h a p p en s ta n ce  - -  and then  an end-  
use  I s  found«

• ««it •* WMHMI Cimiaif

K M V I 1 9 9
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She ch em ica l  s t r u c t u r e  o f  PCB has  been  known f o r  n e a r l y  
100 y e a r s .  I t  was n o t  u n t i l  the  l a t e  1920s t h a t  a use  
f o r  PCB was fo u n d  — as  a d i e l e c t r i c  f l u i d  i n  t r a n s fo r m e rs  
and  c a p a c i t o r s ,  The p r o p e r t i e s  o f  PCB - -  i n e r t n e s s  f i r e  
r e s i s t a n c e  and a n o n c o n d u c to r  o f  e l e c t r i c i t y  - -  seemed 
to  be p e r f e c t l y  s u i t e d  to t h e s e  e l e c t r i c a l  a p p l i c a t i o n s  
where  h i g h - v o l t a g e  a r c i n g  cou ld  o c c u r ,  p o s s i b l y  r e s u l t i n g  
i n  s e r i o u s  f i r e s  o r  damage to  the  equ ipm en t .

Monsanto began  commercia l  p r o d u c t i o n  o f  PCB i n  1929. As 
t h e  un ique  p r o p e r t i e s  o f  th e  m a t e r i a l  became known new 
u s e s  were found .  F o r  example ,  t h e i r  f i r e - r e s i s t a n t  n a t u r e  
made them e x c e l l e n t  c h o ic e s  f o r  use  i n  h e a t - t r a n s f e r  f l u i d s  
T h e i r  i n e r t n e s s  gave  l o n g - l a s t i n g  q u a l i t i e s  to l u b r i c a n t s .  
T h e i r  use  i n  s u r f a c e  c o a t i n g s  improved w a te r p r o o f in g  
c h a r a c t e r i s t i c s .

H an d l in g  o f  th e  p r o d u c t  a t  the  m a n u fa c tu r in g  l e v e l  has  
n o t  p r e s e n t e d  prob lem s so long as  th e  p r o p e r  i n d u s t r i a l  
h y g ie n e  p r a c t i c e s  were fo l lo w ed  and PCB has  always been 
c o n s i d e r e d  l e s s  h a z a rd o u s  t h a n  many o t h e r  chem ica ls  i n  
everyday  u s e .

T h e r e f o r e ,  i t  a p p e a re d  t h a t  PCBs were a v e ry  s u i t a b l e  
p r o d u c t  which met th e  needs  o f  I n d u s t r y ,

L a t e  i n  t h e  1960s ,  s o p h i s t i c a t e d  a n a l y t i c a l  p ro ced u res  
were  d e v e lo p ed  which cou ld  d e t e c t  v e ry  m inu te  q u a n t i t i e s  

>'0*f--PCB Irtf^narbere-.'1* - •'F ol'l-bw -tr^ 'th is"' * b r  ea kt  h rc  ■’*
r e s e a r c h e r s  d i s c o v e r e d  t h a t  PCB cou ld  p o s s i b l y  be a f f e c t i n g  
c e r t a i n  forms o f  a q u a t i c ,  m ar in e ,  t e r r e s t r i a l  and a v ia n  
w i l d l i f e .

The p e r s i s t e n t  n a t u r e  and s t a b i l i t y  o f  PCB, w hi le  so d e ­
s i r a b l e  from the  s t a n d p o i n t  o f  many i n d u s t r i a l  a p p l i c a t i o n s  
a p p e a re d  to  be u n d e s i r a b l e  i n  terms o f  o u r  env ironm en t .

INDUSTRY ACTIONS
When q u e s t i o n s  a b o u t  the  e f f e c t  o f  PCB on the  environment  
f i r s t  s u r f a c e d ,  Monsanto Company rev iew ed  i t s  p ro d u c t  l i n e  
and  the  a p p l i c a t i o n s  f o r  t h e s e  p r o d u c t s .  As more’da ta  
were  d ev e lo p ed  and th e  e n v i ro n m en ta l  c o n t r o v e r s y  grew, 
Monsanto took s t e p s  in te n d e d  to reduce  th e  e n t r y  o f  PCB 
i n t o  the  e n v i ro n m e n t .  The company s to p p e d  the  s a l e  o f  
PCB f o r  u se  i n  v a r i o u s  a p p l i c a t i o n s ,  e x c e p t  where no 
a c c e p t a b l e  a l t e r n a t i v e s  were a v a i l a b l e . F,ftfl1200
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Today, PCB m anufactured by M onsanto' Company la  so ld  to 
th e  e l e c t r i c a l  in d u str y  where i t  i s  used in  c lo sed  system s  
a s a d i e l e c t r i c  f lu id  in  transform ers and ca p a c ito rs - -  
a p p l ic a t io n s  fo r  which we understand th ere  continue to 
be no a c c e p ta b le  s u b s t i t u t e s .

Our m anufacturing and s a le s  red u ction  program was a u n i­
l a t e r a l  a c t io n  taken by Monsanto and was based on our 
e v a lu a t io n  o f  d ev e lo p in g  environm ental d a ta .

R ecogn iz in g  th e  need fo r  proper c o n tr o ls  in  the handling  
and use o f  FCBs, r e p r e se n ta t iv e s  o f  the transform er and 
c a p a c ito r  in d u s tr ie s ,  u t i l i t i e s ,  and governm ental a g e n c ie s  
under the i n i t i a l  a u sp ic e s  o f  the N ation a l E le c t r ic a l  
M anufacturers A s so c ia t io n  formed American N ational Standards 
I n s t i t u t e  Committee C -107. A copy o f  the Com m ittee's 
r e c e n t ly  is su e d  proposed g u id e l in e s  fo r  the handling and- 
d is p o s a l  o f  d i e l e c t r i c  f lu id s  i s  a tta ch ed . These1 g u id e ­
l i n e s  r e f l e c t  the in d u s tr y 's  understanding o f  the need  
fo r  proper c o n tr o l and should c o n tr ib u te  s ig n i f i c a n t ly  
toward t h is  o b j e c t iv e .

TOXICITY IN PERSPECTIVE

In S e c t io n  502 ( l 3) o f  the current F ederal Water P o llu t io n  
C on trol A ct, the term " tox ic  p o llu ta n t"  i s  defin ed  as 
"those p o l lu ta n t s  o r  com binations o f  p o llu ta n ts  in c lu d in g  
d is e a s e  cau sin g  a g e n ts , which a f t e r  d isch a rg e  or upon 
exp osu re , in g e s t io n ,  in h a la t io n  or a s s im ila t io n  in to  any 
o rg an I  z mĵ e" 1 th"e'r'cfl rec  t f /"  Fran** We"' engird  himen't or in d ir e c t ly  
by in g e s t io n  through food chains w i l l ,  on the b a s is  o f  in ­
form ation  a v a i la b le  to the A d m in istrator , cause death , 
d is e a s e ,  b e h a v io r a l a b n o rm a lit ie s , can cer , g e n e tic  muta­
t io n s ,  p h y s io lo g ic a l  m alfu n ction s (in c lu d in g , m alfunctions  i n  r ep ro d u c tio n ) or  p h y s ic a l deform ations in  such organism s 
o r  t h e ir  o f f s p r in g ."

W hile th e  breadth  o f  th is  d e f in i t io n  can be so construed as 
to  perm it the in c lu s io n  o f  many su b stan ces on a l i s t  o f  
" to x ic  p o l l u t a n t ( s ) , " we concur w ith the r ec en t su g g es tio n  
o f  the EPA's A ctin g  A dm in istrator (F ederal R eg ister  V ol. 33 , 
No. 129, page lSO^ii) th at Congress in tend ed  the A d m in istrator  
under the Act " . . .  to be s e l e c t iv e  in  determ ining which 
o f  the p o t e n t ia l ly  la r g e  number o f  can d id ate  su bstances

Au'rt C C c 2 S C
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a c t u a l ly  sh ou ld  be l i s t e d  a t  variou s t in e s ,"  Although 
n o t s p e l le d  o u t In  the d e f in i t io n ,  we f e e l  i t  inporcan- 
to  c o n s id e r  the d egree  o f  t o x i c i t y  o f  th e  substance- * 
d if f e r e n c e s  in  b io lo g ic a l  sp e c ie s*  s e n s i t i v i t y ;  'and* 
w hether or  n ot the su b stan ce  p oses a th r e a t to man, anim als 
b ir d s ,  th e  a q u a tic  environm ent or some o th e r  asp ect o f  * 
th e  ecosystem ,

Por exam ple, th e re  i s  a m a ter ia l d if f e r e n c e  between the  
th r e a t  to human h e a lth  posed by equal amounts o f  the 
"cyanide ion" and "PCBs," both o f  which su b stan ces appear 
on your proposed 1 -lst o f  p o l lu ta n t s .  We f e e l  c e r ta in  
th e  members o f  your com m ittee w i l l  agree th a t th ese  two 
su b sta n ces  should  n ot be con sid ered  on the same b a s is  
m erely  because they are  both su ggested  fo r  in c lu s io n  in  
th e  same l i s t .

We tr u s t  th a t com parative d if fe r e n c e s  in  the p o te n t ia l  
hazard to h e a lth  and our environment o f  the variou s sub­
s ta n c e s  proposed fo r  your l i s t  w i l l  be an im portant fa c to r  
in  your d e l ib e r a t io n s  and d e term in a tio n s .

On the b a s is  o f  a v a i la b le  e v id en ce , i t  would appear th at  
PCBs pose l e s s  o f  an a cu te  to x ic  h e a lth  hazard than many 
su b sta n ces not proposed fo r  your l i s t ,  and a t  the l e v e l s  
found in  the t o t a l  environm ent are not a th rea t to p u b lic  
h e a lth .  We b e l ie v e  th e se  view s agree w ith  the co n c lu sio n s  
reached  by the In terdepartm en ta l Task Force on PCBs in  I t3  
r ep o r t dated May, 1972 (CCM-72-1CUI19).

We s in c e r e ly  b e l ie v e ,  because o f  M onsanto's s a le s  p o l ic ie s  
d is c u sse d  e lsew h er e , and a c t io n s  o f  o th e r s  throughout the 
w orld , th a t th e  l e v e l s  o f  FC3 in  the a q u a tic  environment 
a re  even low er now than a t  the time the Task Force rep ort  
waa prep ared .

BIODEGRADATION

A v a l id  a ssessm en t o f  the environm ental impact o f  p o ly ­
c h lo r in a te d  b ip h en y ls  must in c lu d e  c o n s id e r a tio n  o f  th e  
p e r s is t e n c e  o f  th e se  m a te r ia ls . C erta in  rep o rts  have been 
made th a t PCBs are  n on -degrad ab le . However, although  
much work rem ains to be done, an a n a ly s is  o f  a v a ila b le  
in form ation  and in form ation  from s tu d ie s  by Monsanto 
in d ic a te  beyond any reason ab le  doubt th a t the many FCB

V f l m
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Isom ers degrade In the environm ent a t  d i f f e r e n t  r a te s  
T h is In form ation  I n d ic a te s  th a t under the proper con d i­
t io n s  o f  use and c o n tr o l ,  some o f  the commercial PCEs 
which are m ix tu res o f  s e v e r a l  iso m ers, can be u t i l iz e d  
and t h e ir  s a f e t y  b e n e f i t s  can be r e a l iz e d  w ithout se r io u s  
ad verse  consequ en ces to the environm ent.

In May, 1972 we shared w ith  members o f  the Federal I n te r ­
departm ental -Task Force on FC3s the r e s u l t s  o f  s tu d ie s  
o f  r e s id u a l  FCBs in  anim al t i s s u e s  and b iod egradation  by 
a c t iv a te d  s lu d g e s . A copy o f  th is  p r e se n ta tio n  Is  a tta ch ed  
fo r  review  by your Committee. A r t ic le s  d escr ib in g  in  
more d e t a i l  the r e s u l t s  o f  the degradation  s tu d ie s  in  
a c t iv a te d  s lu d g e s  and s o i l s  are being prepared fo r  p u b li­
c a t io n , C opies o f  th ese  rep o rts  w i l l  be m ailed to your  
Corrcnlttee when th ey  are com pleted .

EFFLUENT STANDARDS

The worldwide in t e r e s t  in  FCBs and th e ir  environm ental 
im pact has r e s u lte d  in  an abundance o f  p u b lish ed  a r t i c l e s .
To a s s i s t  the Committee we have a ttach ed  a b ib liograp h y  
o f  some o f  the p e r t in e n t  l i t e r a t u r e ,  co p ies  o f  s e le c te d  
a r t i c l e s  and a copy o f  the In terdepartm ental Task Force 
r e p o r t . T h is r e p o r t , in  our o p in io n , i s  an e x c e lle n t  
r e fe r e n c e  document and we recommend i t  to the Committee 
as a v a lu a b le  sou rce  o f  in form ation  as you consid er p o s s ib le  
e f f lu e n t  sta n d a rd s .

Although much has been p u b lish ed , much more s c i e n t i f i c  
in form ation  i s  r eq u ired . This c r i t i c a l  need for  more 
knowledge was reco g n ized  by the Task Force and i s  h ig h ­
l ig h t e d  in  i t s  r ep o rt under "F indings, C onclusions and 
Recommendations".

I t  i s  our co n sid ered  o p in io n  th at In the absence o f c r i t i c a l  
b a s ic  s c i e n t i f i c  data any attem pt to e s ta b l is h  a FC3 s ta n ­
dard fo r  w ater e f f lu e n t s  a t  p o in t sou rces would be p r e ­
mature a t  th is  tim e.

Pending the a v a i l a b i l i t y  o f  the data which would co n tr ib u te  
to  the e sta b lish m e n t o f  a r e a l i s t i c  e f f lu e n t  standard, 
i t  i s  ap p rop ria te  to co n sid er  th at the r e s t r ic t e d  use  
and proper c o n tr o l o f  PCBs have and w i l l  continue to 
r e s u l t  in  a d im in ish ed  impact on the environm ent. F urth er­
more, the r ec en t r u lin g  by the Food and Drug A d m in istration

* ,0 0 1 2 0 3
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( F e d e r a l  R e g i s t e r ,  Volume 3 8 j Number 129 ,  J u l y  6, 1973) 
p r o v i d e s  f o r  t e m p o ra ry  PCB t o l e r a n c e s  i n  food,  animal, 
f e e d s  and food p a c k a g in g  m a t e r i a l s ,  t h e r e b y  l i m i t i n g  
e x p o s u r e  to  humans and d o m e s t i c  a n im a l s .

We a p p r e c i a t e  t h e  o p p o r t u n i t y  the  Committee h as  p ro v id e d  
f o r  i n t e r e s t e d  p a r t i e s  to  c o n t r i b u t e  i n f o r m a t i o n .  I f  you 
h a v e  any q u e s t i o n s  c o n c e r n i n g  o u r  comments o r  any o f  the  
a t t a c h m e n t s  we w i l l  be p l e a s e d  to s u p p ly  f u r t h e r  e x p la n a ­
t i o n s  o r  i n f o r m a t i o n  upon r e q u e s t .

R e s p e c t f u l l y  s u b m i t t e d ,

W, B. Fapageorge  
Manager
P r o d u c t  A c c e p t a b i l i t y

WBP/bt

E n c l o s u r e s
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Chairmani Kr. V. B. Papageorge
Manager, Product Acceptability 
Monsanto Industrial Chemicals Co.

Objective:
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 and effective In persuading the 
Administration of EPA to modify the proposed PCB 
Effluent Standard.

r
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PARTICIPANTS
PCB STANDARES MEETING 
February 28. 1974

CERTIFIED BALLAST MANUFACTURERS
Mr. N. R. Clark Universal Manufacturing Co

E.I.A
Mr. Arnold S. Doty 
Dr. E. M. Moore 
Mr. Rudy Carlson

P. R. Mallory ft Co., Inc 
Electrical Utilities Co. 
Electrical Utilities Co.

GENERAL ELECTRIC COMPANY
Mr. James S. Nelson 
Mr. Stuart Rlchel 
Dr. Edward L. Simons

JARD COMPANY, INC.
Mr. Richard Rollins *

NATIONAL E1ECTRICAL MANUFACTURERS ASSOCIATION (NEMA) 
Mr. A. H. Salazar

WESTINGHOUSE CORPORATION
Mr. H. Sheppard 
Mr. N. H. Smith
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MONSANTO COMPANY 
P. 0. Benignus 
H. S. Bergen
D. B. Hosmer

R* H. Munch 
V. B. Papageorge 
V. V. Withers 
C. Paton 
V. R. Richard 
J. R. Savage
E. S. Tucker 
P. L. Wright

Market Manager
Business Director
Utilities and Environmental 

Protection Director
Senior Science Fellow
Manager, Product Acceptability
Attorney
Product Manager
Manager, Research and Development 
Manager, Manufacturing 
Research Group Leader 
Manager, Toxicology
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AGENDA

PCB EFFLUENT STANDARDS MEETINQ 
February 28, 1974

9 :0 0  AK 

9 :1 0  AK

1. Welcome - H. S. Bergen

2. Introductory Remarks - V, B. Papageorge
a. Brief Review of Proposed Standard
b. Critical Action Dates
c. Objectives of Meeting

3, Discussion Topics
9:15 AM a« FCB Characteristics - Realistic Definition 

chemical, physical, biodegradation
9:45 AM b. Sampling and Analytical Methodology

10:15 AM Break
10:30 AM c • Toxicity

Acute
Chronic

11:30 AM d. Bloaccumulatlon - Blomagnlflcatlon
12:00 Noon e. Dilution - Stream Size
12:30 PM Lunch
1:15 PM f. Proposed Effluent Standard
2:00 PM g. Control at Manufacturing and Use Sites 

Current losses 
Background

2i*5 PM Break
3:00 PM h. Economic Considerations
3:30 PM l. Action Plans
4:00 PM Adjourn

AOM 00 7£ôü
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MINUTE^ OP PCB EPPLPENT STANDARDS MEETING
A*

1. Mr. Howard S. Bergen, Jr., Director, Specialty Products 
Business Group of Monsanto Industrial Chemicals Company, 
welcomed the participants.

2. Introduction - V. B. Papageorge
Mr. Papageorge summarized the timetable past and future on 
toxic pollutants:
July 6, 1973 
September 7$ 1973

December 27, 1973

January 18, 197*

r  "
January 25, 197*

A N
A

- 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

- (i) Prehearing Conference with
EPA

(ll)* NEKA, Monsanto, O.E. and
Vestlnghouse recognized as 
participants.

(ill) A total of 38 objectors ex­
pressed an Interest. They 
represented Industry or trade 
associations with the 
exception of the Michigan 
Water Research Commission and 
two powerful environmental 
groups (Environmental Defense 
Pund and National Resources 
Defense Council).

(lv) Presiding officer made It clear
that Hearings will be strictly for 
cross-examination o f  participants,1, 
testimonies in affidavit form only.

007 Z es 1
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r

March 15, 1974 

April 8, 1974

Mid-May, 1974 

June 25, 1974

Written testimony by ^8 objectors 
to~be submitted in affidavit formT
Hearings open for cross-examination 
and rebuttal evidence. CN"/Cd/Hg - 
first three. PCBa are 7th (third 
from last).
Hearings completed. (Evenings/weem­ends may be used.)
71nal standards published - effective 
In one year.

It should be noted that others who are affected by these 
standards can still comment by March 25 to:

Dr. C. Hugh Thompson,
Chairman-Hazardous and Toxic Substances 
Regulation Task Force 
Office of Water Protection Agency, 
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 list) or Mr. W. B. Papageorge of 
Monsanto (314-694-4051).
Mr. Rlchel (O.E.)i
(i) Made a plea for greater Industry participation. Comments 

can still be made up to March 25 with sound excuse for 
tardiness.

(il) EPA at January 25 prehearing Conference were reluctant 
to expose themselves to cross-examination* Dr. Hugh 
Thompson to be available for cross-examination at Hearings.

(ill) Many objectors had common Interest (e.g. environmentalists). 
EPA suggested a common counsel for this group.

(lv> On each of first 3 pollutants, EPA would offer 2 witnesses.
Mr. Doty (P.R, Mallory) asked about bearing of economic factors 
on standards.
Mr. Rlchel (O.E.) stated:
(l) Law Is clear-economic factors are not relevant In 

establishing standards.
(ll) EPA Is somewhat of a split personality on this. The

ADM 007232
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F r e s id ln g  O ff ic e r  a t the Prehearing Conference ru led  th at  
econom ics a r e ' r e le v a n t . NRDC (N ation a l R esources Defense 
C ou n cil) o b je c te d  and was o v e r -ru led .

( i l l )  In d u stry  can and should th e re fo re  Introduce re lev a n t
economic d a ta . EPA would be w ise  not to  e x p r e ss ly  r e fe r  
to  such data In the published  standard o th erw ise  NRDC 
cou ld  go to  cou rt and EPA o v e r-ru led .

Department o f  Commerce

I t  was p o in ted  put th a t  Sidney R. O a ll le r ,  Deputy A ss is ta n t  
S ecre ta ry  fo r  Environm ental A ffa ir s  a t the Department o f  
Commerce wrote Monsanto on January 15 ask ing  t h e ir  view s on the  
proposed e f f lu e n t  stan d ard s. Copies o f  Dr. O a l l i e r 's  l e t t e r  and 
M onsanto's resp onse were c ir c u la te d  a t  the m eeting . Industry  
should  c o n ta c t th e  D ept, o f  Commerce. T h eir  l e g a l  counsel 
(Mr. Norland) has been a c t iv e  on th e  s id e  o f  in d u stry  In other  
environm ental h e a r in g s .

Mr. S a la za r  (MEMA) p o in ted  out th a t the PCB Task Porce had 
recommended a standard fo r  PCBs o f  0 .01  ppb In the main body o f  
w ater. (EPA was a member o f  th a t ta sk  f o r c e ) .  ANSI C-119 
proposes to  u se  t h i s  Task Porce recommendation and p r in t t h i s  as 
a standard o f  0 . 0 1  ppb In main body o f  w ater.

Mr. Sheppard (V estln gh ou ae) queried  i f  p la n t e f f lu e n t  standards

Dr. Simona (O .E .) sa id  th is  Im plied an acceptance o f  ANSI C-119 
by In d u stry .

There seemed to  be aome doubt on t h i s . ,

PCB C h a r a c te r is t ic s

Dr. Tucker (Monsanto) presen ted  hand-outs on: '

(a ) M onsanto's proposed d e f in i t io n  o f  PCBs

(b) Comments on EPA'a proposed a n a ly t ic a l  methodology

(c )  M onsanto's p r e -p u b lic a tio n  paper on b iod egrad ation  o f  PCBs.

(a )  D e f in it io n  o f  PCBs

could  be s e t  to  meet 0 . 0 1 ppb

1 -4  ch lorob lp h en y ls do not have long resid en ce  tim e. 
PCBs up to  te tra ch lo ro b lp h en y l are not o f  concern on 
environm ental p e r s is te n c e  or b lo m a g n lflca tlo n .
Dr. Tucker proposed the fo llo w in g  d e f in it io n :

ç ï u v »
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r'- " P o ly ch lo r in a ted  b ip henyls (PCBs) seans  
m a te r ia ls  co n ta in in g  th e  b ip henyl group 
Which i s  c h lo r in a te d  and which have been 
shown to  p e r s i s t  and ra p id ly  bioaccum ulate  
in  the aq u atic  environm ent. These 
c h lo r in a te d  b ip henyls are I d e n t if ie d  as 
th o se  components having gas chromatographic 
r e te n t io n  tim es g r e a te r  than 54, r e la t iv e  
to  p, p-DEE s 100, under the standard con­
d it io n s  recommended In the EPA PCB t e s t  
method."

Mr. Sheppard (V estln g h o u se) sa id  M onsanto's proposed d e f in i t io n  
was r e le v a n t  to  p e r s is te n c e  but was i t  r e lev a n t fo r  standards 
d ir e c te d  toward to x ic  m ater ia ls?  Are p e r s is te n t  m a ter ia ls  non­
to x ic ?

Mr. V rlght (Monsanto) s ta te d  the proposed e f f lu e n t  standard had 
two p a r ts :

( l )  acu te  l im it s  d ir e c te d  to  t o x i c i t y  o f  m aterial's 
and s p e c i f i c a l l y  l im it s  PCB co n cen tra tio n s on 
th a t  b a s i s .

( l l )  d a l ly  load In e f f lu e n t  -  based s o le ly  on b io -  
m a g n ifica tio n  (r e le v a n t to  p e r s is t e n c e ) .

Dr. Simons (Q .E .) p o in ted  out th a t s e c t io n  3 0 7 -A o f the proposed  
standard r er er s  to  p e r s is te n c e  as being a c r i t i c a l  fa c to r  to  be 
co n sid er ed .

Dr, Tucker (Monsanto) s ta te d  we were badly hurt i f  a l l  PCBs are 
regarded as p e r s is t e n t  and i f  b io m a g n ifica tio n  fa c to r s  o f
200 ,000  are u sed . R esearchers o th er  than Monsanto have found 
b a c te r ia l  degradation  o f  PCBs and th a t PCBs have been found to  
undergo m etabolism  In both a v la r la n  and mammalian anim als.

Mr. K elson (Q .E .) asked i f  proposed PCB d e f in i t io n  would 
exclu d e  A roclor 1016.

Dr. Tucker (Monsanto) A roclor 1016 would be excluded fo r  the most 
p art I 90«9% Is  low er than p en ta ch lo ro b ip h en y l). A roclor 1242 
would be excluded  to  65$ or b e t t e r .  A roclor 1254 however would 
n ot be exc lu d ed .

Mr. Papageorge (Monsanto) pointed out that of the factors listed 
as being critical in determining which pollutants made the EPA 
list of 9/7/73 only biomagnlflcatlon appeared relevant to PCBs.

Dr. Simons (O .E .) agreed .

ADM 00723*
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Hr. W right (M onsanto) s ta te d  th a t an acute t o x ic o lo g ic a l  l e v e l  
la  d e fin e d  in  the EPA B aals ft Purpose document aa ^  10 ppm 
( 9 6  hour L C -50). He a ls o  b e l ie v e s  th a t d if fe r e n c e s  in  t o x ic i t y  
among PCBs are minor u n t i l  c h lo r in a ted  aa h igh aa A roclor 1 2 6 0 .

Hr, N elson  (O .E .) a ta te d  th a t words should be used in  a d i s ­
course on d e f in i t io n  to  properly  screen  us on acute to x ic ity '.

In  r e fe r e n c e  to  a comment th a t A roclor 1254 would not be 
exclu d ed  by th e  proposed d e f in i t io n .  Dr. Tucker (Monsanto) 
o f fe r e d  th e  o p in io n  th a t  transform er f lu id s  were e a s ie r  to  r e ­
cover than c a p a c ito rs*

(b) A n a ly t ic a l  Methodology

Dr. Tucker (Monsanto) s ta te d  the EPA's proposed method fo r  PCB 
a n a ly s is  was b eing  subm itted to  ASTM. He thought the method 
was w e ll  w r it te n  and capable o f  d e te c t io n  to  ppt (p arts per 
t r i l l i o n )  but I t  was u n tr ied  and th e  q u a n tita t iv e  accuracy i s  
In q u estio n *  The method was not subm itted fo r  round-robin  
t e s t in g  b e fo re  EPA adopted I t .  Monsanto has found th a t by 
sp ik in g  d i s t i l l e d  w ater w ith  500 ,000  ppt or 500 ppb o f  PCBs we 
g e t  v a lu e s  Tor PCB th a t vary by ± 555*. TCie EPA, however, cla im s  
a c a p a b i l i ty  o f  d e te c t in g  ab so lu te  va lu es a t 50 p p t. The EPA 
method Ign ores In te r fe r in g  su b sta n ces .

Mr. C lark (U n iv ersa l M anufacturing) sa id  th a t w ith a proposed 
upper l im i t  fo r  >dB d isch arge or 5 .0648  lb  ./d a y  the s e n s i t i v i t y  
o f  the a n a ly t ic a l  method would vary " a ll  over the lo t"  depending 
on th e  s i z e  o f  th e  w ater "reservoir"  in to  which the PCBs d i s ­
ch arge .

Mr. Sheppard (V estln gh ou se) commented th a t I f  the a n a ly t ic a l  
tech n iq u es on determ ining PCB le v e ls  are so d i f f i c u l t ,  how v a lid  
are the d eterm in ation  o f  to x ic  v a lu e s  fo r  PCBs.

Mr. C lark (U n iv ersa l M anufacturing) asked i f  a n a ly t ic a l  techn iques  
d i f f e r e n t ia t e  between d if fe r e n t  c h lo r in e  l e v e l s .  Dr. Tucker 
(Monsanto) sa id  i t  would depend on the PCB mixture*! A roclor  
1242 cou ld  probably be id e n t i f ie d  q u a n t ita t iv e ly  in  a mixture 
w ith  A ro clo r  1260 but a d d itio n  o f  A roclor 1254 to  the mixture 
would p reven t id e n t i f ic a t io n  because A roclor 1254 conta ins PCB 
homologs th a t  over lap  both A roclor 1242 and 1260.

Dr* Munch (Monsanto) sa id  th a t  the proposed EPA method does not 
use h igh  r e s o lu t io n  and hence handicaps id e n t i f ic a t io n  o f  
in d iv id u a l p eak s.

Dr. Simons (O .E .) mentioned th a t a f t e r  EPA s e t  autom otive 
em issio n  standards (NXOX) the a n a ly t ic a l  methodology was found 
fa u lty  and the standards were d e layed . In t h is  c a se , EPA i s  
not s e t t in g  the e f f lu e n t  standard on a n a ly t ic a l  methodology but

oOlE001214
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on fa c to r s  such as t o x i c i t y  and p e r s is te n c e . The methodology 
i s  r e le v a n t  in  enforcem ent and m onitoring. This then lea d s to  
th e  p o s s ib le  argument th a t  the e f f lu e n t  standard la  co rrec t and 
J u s t i f i e d  on th e  b a s is  o f  to x ic o lo g y  e t  a l # but Is not en fo rcea b le  
due to  la c k  o f  an a ccu ra te  method fo r  a b so lu te  value d e te r ­
m ination  o f  PCB d isch a rg e .

Mr. R lc h e l (O .E .) p o in ted  out th a t EPA won't buy an answer to  
th a t  argument which seek s to  r a is e  the e f f lu e n t  standard to  a 
l e v e l  th a t  can be a c c u r a te ly  measured. Mr, Savage (Monsanto) 
f e l t  s tr o n g ly , however, th a t  th is  dilemma needed to  be In the  
reco rd . O thers agreed .

Dr, Tucker (M onsanto) sa id  ASTM would hold  a round-robin on the  
EPa method and th a t- Monsanto would p a r t ic ip a te .  He w i l l  send 
th e  name o f  the ASTM c o n ta c t to  the p a r tic ip a n ts  so th a t they can 
d ec id e  I f  th ey  want to  Join  the round-robin t e s t .

Mr, Sheppard (W estlnghouse) sa id  he was not prepared to  accept 
t^iat th e  proposed EfS method fo r  determ ining q u a n tit ie s  and types  
o f  PCB In sam ples and anim als was accu rate  enough so th a t to x ic  
l im i t s  cou ld  be d efin ed  on the b a s is  o f  PCB le v e ls  o f  q u e s t io n ­
a b le  accu racy .

T o x ic ity

Mr. Hosmer (M onsanto) s ta te d  th a t the o r ig in a l EPA p u b lica tio n  
on Water Q u a lity  C r ite r ia  came from a p u b lica tio n  by McKee and 
V o lfe  fo r  th e  S ta te  o f  C a lifo r n ia . The McKee/Volfe volume was 
w e ll done and EPA d id  not change much o f  I t .  There Is now a 
new 2-volume EPA e d it io n  ex tra c ted  from the work o f 10 
com m ittees o f  the N ation a l Academy o f  S c ie n c e s .

The t o x i c i t y  o f  PCBs I s  r e la te d  to  salmon egg s tu d ie s  and 
Monsanto doubts the v a l id i t y  o f  t h i s .  Monsanto has made th e ir  
f e e l in g s  known to  Dr. Thompson o f  EPA but he thought the  
c r i t e r ia  were sound. S in ce  then R u sse ll T rain 'has been sued 
by NRDC and o th e r  groups on the grounds th a t the to x ic  p o llu ta n ts  
l i s t  la  not long enough and the proposed standards are too  le n ­
ie n t  •

Mr. Wright (Monsanto) went through the r a tio n a le  used by EPA in  
a r r iv in g  a t a PdB d isch arge maximum o f  0 .0648 lb  ./d a y . He a lso  
showed how th e  standard could  be changed and y e t be c o n s is te n t  
w ith  p u b lish ed  data on PCBs. D e ta ils  fo llo w .

(a )  PDA s e t  a r b r lta r y  proposed to ler a n c es :

5  ppm in  f i s h  fo r  human consumption 
5  ppm In components fo r  animal feed  
0 . 5  ppm in  com plete animal feed

V
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(b) Monsanto would not disagree with these tolerances.
(c) PDA has presented - acute toxicity Halts (point

sources)
- chronic toxicity Halts (dally 

load)
Acute toxicity Halts:
96 hour LC-50 studies for PCBa show:

~ 2 8 0  ppb In fresh water (bluegill)
~ 1 0  ppb In coastal or seawater (pink shrinp/oysters)

Published data based on aaterlals leaving an outlet and going 
Into a body of water. Acute Halts have no direct relation to 
chronic Halts.

Chronic toxicity Halts:
The EFA equation Is:
Chronic Halt X water flow rate X safety factor • ga/day 

discharge
In Karine organises the chronic Halt la set as

jsfj  ■ 0-0167 ppb

In fresh water the chronic Halt has been deteralned by using
0.5 ppm as toxic limit for salmon eggs and a 200,000 blo- 
nagnlfleatlon factor. This gives a chronic Halt of

IoE,O CO s  9-jyg L.Pp b

The blomagnlflcatlon level of 200,000 la based on unpublished 
data from Stalling ft Never (Pish Pesticide Lab, U. S. Dept, of 
Interior, Colombia, Mo.). Dr. Simons Said that In response to 
repeated requests by O.S. to the Columbia Lab the only reference 
they have been given is . a Stalling ft Keyer paper presented In 
Carolina In 1971 and which contains no mention of a 200,000 factor. 
Mr. Wright (Monsanto) stated he has seen only one literature 
reference to an accumulation factor of — 200,000 and that was 
In e hepato pancreas of a pink ahrlap. If the PCB level was 
calculated on the basis of the total ahrlap then the 
accumulation factor was only 22,ootf .  Other references give 
accumulation factors of 1000-75*000 for whole tissues of various 
fresh water organisms. Accordingly. Mr. Bright proposes that a 
blomagnlflcatlon factor or 30.000 and not~2o0.ow oe used, âe 
also proposes that we retain the chronic Halt of 0*5 PPP with^ 
out debating the salmon egg issue. :

A D H  007287
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T his would le a d  to  a d isch arge  le v e l  fo r  PCBs:

0-5 X, 10,000 x 0.5 . X 5.4 « O .459 lb ./day
3 0 ,0 0 0  (f lo w  r a te )  ( s a f e t y  fa c to r )  (con version

in to  l b . /  
day)

This compares to  the proposed standard o f  0 .0646 lb ./d a y .

The s a f e ty  fa c to r  comes from th e  EFA's B asis  and Purpose document 
su pp orting  th e  proposed e f f lu e n t  standards, i t  i s  supposed to  
take account o f  n on -poin t sou rces o f  PCBa and i s  the same as 6 
o f  the 9 t o x ic  p o llu ta n ts  proposed fo r  EPA stan d ard s. M onsanto's 
M edical Department, f e e l s  t h i s  s a fe ty  fa c to r  la  a rb itra ry  and 
co n fers  no r e a l  t o x ic o lo g ic a l  b e n e f i t .  I f  d e le te d , the rev ise d  
Wright PCB d isch arge  l e v e l  would be 0 .918  lb  ./d a y .

One o f  th e  most c r i t i c a l  p arts o f  th e  d ischarge equation  i s  the  
w ater flow  r a te 7  A s ig n if ic a n t  number o f d ie le c t r ic  PCB 
m anufacturers have p la n ts  on r iv e r s  where the flow  ra te  i s  
under 100 c f s  or  1% o f  the EPA c u t - o f f  flow  o f  10 ,000  c f s .  
S ev era l p la n ts  d isch arge  in to  sewage p lan ts which in  turn have 
tr e a te d  l iq u id  flow in g  in to  r iv e r s  or  streams w ith very low 
flow  r a t e s .  Por a r iv e r  w ith 100 c fs  flow  the EPA maximum 
d isch arge  would drop to  0.000648 lb ./d a y  or 0 , 1 6 2  lb ., in  a 2 5 0  
work-day y e a r . Even a r ev ise d  standard o f 0 . 9 1 0  lb ./d a y  a t
16 ,000  c f s  would on ly  be 0 .0 0 9 1 8  lb ./d a y  a t 1 0 0  c f s  or ^ / 2 . 3  lb .  
per 250 work-day y ea r . C lea r ly  t h i s  Is  a sta g g er in g  ta r g e t to  
nave .to m eet.

Mr. Doty (M allory ) p o in ted  out th a t in  the p resen t language o f  
the EPA standards m unicipal sewage system s are not considered  
p o in t so u r c e s .

Mr. R lch e l (O .E .) was o f  the op in ion  th at where a p lan t d i s ­
charged in to  a sewage system  w ithout treatm ent and hence in to  
n avigab le  w aters th e  p la n t cou ld  have to  comply* w ith e f f lu e n t  
standards on to x ic  p o l lu ta n t s .  Mr. Fapageorge (Monsanto) f e l t  
we should  not be complacent and regard discharge to  sewage 
p la n ts  b e in g  the answer to  problem s. Mr. Hosmer (Monsanto) 
s ta te d  th a t  1 0 , 0 0 0  c f s  rep resen ts the la r g e s t  flow  the ¿PA w i l l  
co n sid er  on th e  grounds th a t a l l  Industry would move to  the  
la r g e s t  r iv e r .  The o p p o site  o f  th a t argument i s  th a t i t  
encourages sm all p la n ts  on every stream  in  the country .

Mr. Sheppard (W estlnghouse) r a ise d  the is su e  o f  sed im entation . 
S in ce  i t  appears th a t a l l  the experim ents to  e s ta b l is h  to x ic  
va lu es were run w ithou t sedim ent e f f e c t s  being con sid ered , the  
r e a l - l i f e  v a lu e s  were q u estio n ed . PCBs attach  them selves to  
sed im ent. Furthermore the sedim ent moves down r iv e r  and so PCB 
would be d isp ersed  from the p o in t sou rce. I t  was poin ted  out 
by Dr. Richard (Monsanto) th a t A roclor 125^ i s  so lu b le  in  water 
up to  3 6  ppb ana th a t m  time p a r t it io n in g  between sediment and

ADM 0 0 7 2 6 a
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w ater cou ld  tak e p lace*  Mr* Wright (Monsanto) agreed th a t the 
d isch arge  l im i t s  mere extreme ca ses  In the absence o f sediment 
c o n s id e r a tio n s  and t h i s  was worth study and Incorporation  Into  
argumenta ag a ln a t the proposed l e v e l s .

Dr. Simona (0 * B .) queried  whether we were c o rr ec t  In concen­
tr a t in g  our a tta c k s  on th e  c r i t e r io n  o f  to x ic  e f f e c t s  o f  mammals 
e a t in g .f i s h  and Ignoring th e  p o s s ib le  argument th a t f i s h  per se 
must be p r o te c te d . Mr, Wright (Monsanto) sa id  the proposed  
standard says b oth . In s a l t  w ater, standards are proposed th a t  
would p r o te c t  the sp e c ie s  th a t  e a t  organisms con ta in in g  PCB.
In fr e sh  w ater. I f  0 .5  ppm In salmon eggs c o r r e la te s  w ith < 5  ppm 
In salmon th en  we are p r o te c t in g  salmon. He a lso  sa id  th a t the  
chron ic  l im i t s  and b io m a g n lflca tio n  l im it s  he was proposing would 
p r o te c t  th e  s p e c ie s  th em se lv es. Ve should , however, beware o f  
arguing fo r  h ig h er  l e v e l s  in  f i s h  because we could draw EFA and 
FDA In to  c o n f l ic t*  The FDA le v e l s  In food , f i s h  e t c . ,  are 
temporary to le r a n c e s  and any arguments a g a in st t h e ir  v a l id i ty  
could  lea d  to  a red u ction  in  th e se  to le r a n c e s .

Hr* Savage (M onsanto) queried  whether r a is in g  the l e v e l  in  
organism s cou ld  cause p o s s ib le  danger to  p red ators.

Dr* Simons (O .E .) quoted from page 39 o f the B asis  & Purposes 
document which s t a t e s  th a t th e  body burdens o f  b irds and mammals 
should not in c r e a se  over p resen t l e v e l s .  Page 51 o f  the same 
document c i t e s  a N at. Acad. S o l .  rep ort which g iv e s  2*0 ppm PCB 
as to le r a b le  l e v e l  In f le s h  o f  whole f i s h .  2 .0  s  0 .1  ppm PCB

2 0 0 ,6 0 6
Is  g iven  as t o le r a b le  l e v e l  In w ater d iv id ed  by a s a fe ty  fa c to r  
o f  5 to  g iv e  a maximum PCB con cen tra tion  in  water o f  0 .002 ppm. 
Thus EPA accep ted  2 ppm PCB le v e l  in  f i s h  but got to  water 
co n cen tra tio n  o f  0 . 0 0 2  ppm by u sin g  a high le v e l  o f  2 0 0 ,0 0 0  fo r  
b io m a g n lflca tio n  and an a r b itra r y  fa c to r  o f  5 *

I f  we were to  r e v is e  the proposed EPA standard by:

( l )  u s in g  2 . 0  ppm as chronic l im it  in  fre sh  w ater  
s p e c ie s  in ste a d  o f  0 . 5  ppm;

( l l )  s u b s t itu t in g  3 0 ,0 0 0  In stead  o f  2 0 0 ,0 0 0  fo r  
b lo m a g n lflca tlo n  fa c to r ;

and
( 1 1 1 ) ig n o r in g  s a fe ty  fa c to r  o f  0 . 5

then the maximum p e rm iss ib le  d isch arge in  lb .  PCB per day would 
be:

2 . 0  1 0 . 0 0 0  T 5A  ~  3 .6  lb .
yV O 'SO x  x

a &M 0 072a9
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Por the p lan t s i t u a t io n  on a r iv e r  with a flow  o f only 100 c fs  
the d isch arge would be 0 .0 3 6  lb /d ay  or 9 . 0  lb . per 2 5 0  work-day 
y e a r . These l e v e l s  are s t i l l  fa r  below^the 5 lb ./d a v  T i v e n  i n
ARsri“c - io 7 .

I t  i s  th e r e fo r e  apparent that o ther a sp ec ts  o f  PCBa must be 
h ig h lig h te d  In order to  j e t  away from PCB d isch arge le v e ls  as 
low as even our " r ev ise d 1  p rop osa ls.

A spects to  con cen tra te  on are:

( l )  D e f in it io n  o f  PCBa th at exclu d es b iodegradable homologs.

This cou ld  exclu d e 9<# or b e t te r  o f A roclor 1016 and 6 5 $ 
or b e t te r  o f  A roclor 1242. On th a t b a s is ,  d ischarge  
l e v e ls  would be as fo llo w s:

PCB Type
Stream  
Plow ( c f s )

D ischarge (lb.PCB e q u lv a le n t/d a y )
"TOC Wright Slmons/Wrlght

Any PCB 1 0 , 0 0 0 0.0648 0 . 9 1 8 3 . 6
Any PCB 1 0 0 0.000648 0 .0 0 9 1 8 0 .0 3 6
A roclor lOlb 0 8 O 0 .648 9 .1 8 " 3 6 .0  '
A roclor 1016 1 0 0 0.00648 0 . 0 9 1 8 0 .3 6
A roclor 1242 1 0 , 0 0 0 '0'.'19'4 ' “5775 1 0 . 8
A roclor 1242 1 0 0 0.0019 0 . 0 2 7 0 . 1 0

(2 ) Try to  change stream flow s from the presen t value of 
the flow  ra te  In cubic f e e t  per second ( c f a ) expressed  
as the probable low rate occurring during a 7 
co n secu tiv e  day period once In 1 0  years at the e ff lu e n t
polntT--------------

I f  the average flow  rate  over a period  o f  time (to  be 
agreed on) was used , the low est flow  ra te  In the 
equation  could  con ceivab ly  be r a ised  by a fa c to r  o f 1 0  
from 100 to  1000. In the Slm ons/V rlght versio n  for  a 
standard th e  A roclor 1016 d ischarge could  be ra ised  to  
3 .6  l b ./day a t  1000 c fs  flow  and A roclor 1242 to  1 .0  l b . /  
day a t 1 0 0 0  c f s  flo w .

(3 ) Magnitude o f  PCB P oint-Sources

I t  Is p o s s ib le  th a t EPA and en v iro n m en ta lists  are t o t a l ly  
m isinform ed on the number o f p la n ts  s t i l l  using PCBs.
In the U .S . today there are:

ADM 007290
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1 PCB m anufacturing p la n t

“-18  c a p a c ito r  p la n ts  u sin g  PCB

*^27 transform er m anufacturing p la n ts  u sin g  PCB

In the p a st th ere  were probably 1500-2500* p la n ts  using  
PCBs. Only 2 -3#  o f  th e se  p la n ts  continue to  use PCB 
tod ay .

* (S u b ject to  c lo s e r  checking I f  n ecessa ry )

In th e  p a st ~ 9 7 £  o f  p la n ts  u sin g  PCBs pu rch ased ~40  
m ill io n  pounds o f  PCB per y e a r . M onsanto's PCB sa le s  
p o lic y  has th e r e fo r e

-  reduced number o f  u sin g  p la n ts  to  ~ 2 - 3£  
o f  p rev iou s t o t a l .

-  e lim in a ted  ^*40R lb s .  PCB s a le s  per y ea r .

The EPA .standard would l im it  PCB d isch arge per p lant to  
0 .0648  lb ./d a y  or ~ 3 .2  lb ./d a y  across th e  U .S . (~-50  
p la n t s ) .  T h is equates to  * 8 0 0  pounds in  a 250 work-day 
y e a r . S in ce  f i s h  have su rv ived  throughout the 40+ years 
th a t  PCBs have been produced and w id ely  u sed , the  
standard proposed by EPA seems fa r  too  d r a s t ic .

Turning again  to  the Slm ona/Vright proposal we can estim ate the  
e f f e c t  In terms o f  annual PCB d isch arge In to  w ater across the  
U .S . a t 1000 c f s :

US T ota l 
per As P er s is te n t PCBs

D ischarge. As
D ischarge
( lb ./d a y )

No.
P lan ts

2 5 0  days 
(pounds)

Discharge
( lb ./d a y )

No.
P lants

US
Tota]

Any PCB 3 .6 * 1 9 0 0 1 . 2 1 3 0 0
A roclor 1016 3 .6 1 8 1 6 2 0 0 0 . 3 6 1 8 1 6 2 0
A roclor 1242 1 . 0 8 4 1 0 8 0 0 . 3 6 4 3 6 0
A roclor 1254 0 .3 6 23 2 0 7 0 0 . 3 6 23 2 0 7 0

2 0 . 2 5 0 4310

* P lan t la  on r iv e r  In ex cess  o f  10 ,000  c f s .

U sing t h i s  techn iqu e ah argument can be made In favor  o f the  
ANSI C-107 p rop osa l o f  5*0 lb . /d a y .

AÙM 007Ì91
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Proposed Effluent^ Standards

Dr. Simona (Q. E. V summarized the p o in ts  he f e l t  had to  be d e a lt  
w ith  in  tr y in g  to  change the proposed standard:

1 . H igher p e r s is te n c e  o f  h igh er  FCBs versu s  
a lle g e d  low er acute to x ic ity .

2 . Background l e v e l s  o f  FCBs

3* W ritten  te s t lo o n y  o f  p a r t ic ip a n ts  and c o r r e la t io n  

T o x ic ity

SPA B a sis  4  Purpose document (page 30) s t a t e s  th a t 96 hour 
LC-50 to  f i s h  cannot adequately  measure t o x i c i t y  o f PCB. Where 
I s  tim e dem arcation between acute and c h r o n ic . Chronic e f f e c t s  
can be e i t h e r  l e t h a l  or  n o n - le th a l.

Why are PCBs on th e  l i s t  on to x ic  grounds?

LD-50 fo r  PCB Is  such th a t  I t  Is  not con sid ered  to x ic  to  humans.

For p r o te c t io n  o f  aq u atic  l i f e  the N at. Aca. S c i .  s e t  a 96 hour 
LC-50 o f  10 ppm or l e s s .

In  proposing a d e f in i t io n  fo r  PCBs, Dr. Simons (Q .E .) f e l t  we 
should  s t r e s s :

(a )  la ck  o f  p e r s is te n c e  o f  homologs below t e t r a -  
ch lo ro b lp h en y l•

(b ) chron ic  t o x i c i t y  does not a r is e  fo r  the lower 
homologs because they are n o n -p e r s is te n t .

(c )  Ignore acu te  t o x i c i t y  -  no r e a l  d if fe r e n c e s  
between A roclor 1016, 1242 and 1254.-*

P a r t ic ip a n ts  need to  con sid er: Do we have th e  beat d e f in it io n ?

In the t e n ta t iv e  EPA a n a ly t ic a l  method we should  take note th a t  
in  the ta b le  on p .3 -2 2 . the percentage o f PCB was not c o n tr o lle d .

M r/C a r lso n  (E .U .C .) po in ted  out th a t in  i t s  p resen t form the  
standard cou ld  sad d le  p resen t PCB u sers w ith  a l l  o th er  d i s ­
continued  u s e s .  Dr. Richard (Monsanto) p o in ted  out th a t PDA and 
Boxboard M anufacturer's A sso c ia tio n  had agreed on a p rotoco l th a t  
p r o tec ted  r e c y c le  paper u sers from Just such a s i tu a t io n .
Mr. Bergen (Monsanto) asked th a t co p ies  be c ir c u la te d  to  
p a r t ic ip a n ts .  .

AON, 007292
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Ve need to  word our d e f in i t io n s  to  exclude r e s id u a ls .  
P a r t ic ip a n ts  should  exchange proposed d r a fts  on wording r e ­
gard in g  r e s id u a ls  by March 7 .

0 . E . s ta te d  we should  not approach the h ear in g  on the b a s is  
th a t  th in g s  c a n 't  be done. Rather take thc_propoaed standard  
and p o in t_ o u t what I t  means in  r e a l  l i f e *  In G .E .'s  case they  
use X H lb . /y e a r  and y e t  c a n 't  l o s t  0 .5  drops per day. Stream  
flow  r a te s  make th e  m atter w orse. This Is  a p o in t on which 
Dr. Thompson should be cross-exam ined .

Of th e  p a r t ic ip a n ts  p r e se n t , 5 p la n ts  d isch a rg e  Into sewers with  
o u t le t s  In to  r iv e r s  (very  sm all except In 2 c a s e s ) .  Three 
p la n ts  d isch arge  In to  sm all r iv e r s .

No one a t  th e  m eeting could  cope w ith  th e  EPA standard as I t  Is  
p roposed . Only Jard expressed  an op in ion  on what le v e l  they  
cou ld  l i v e  w ith . (Jard s ta te d  27 lb .  A roc lo r  1016 per day.
T his would be 2 .7  l b .  PCB by our proposed d e f i n i t io n . )

o
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P a r t lc lp a t lo n  â t  EPA Hearing

D e f in ita  p a r t ic ip a t io n ; Monsanto
G. E,
W estinghouse

Undecided: E le c t r ic a l  U t i l i t i e s
Jard
NEMA

Mo p a r t ic ip a t io n : E lec tro n ic  Components 
M allory

O bjectors o f  record  cou ld  adopt non-responding company as 
w itn e s s .

G .E .'s  testim on y  w i l l  f a l l  Into the fo llo w in g  areas:

-  E xp lan ation  o f  why PCBs are used
-  Consequences o f  ban on customers
-  Inadequacy o f  EPA/Nat. Acad. S c l .  sta tem en ts
-  How standards would apply to  G.E.
-  Inadequacies o f  the Standard

Other co n tr ib u to ry  a c t io n s :

-  In vo lve  P ed eral Energy O ffice  ( e .g .  Aerovox 
l e t t e r  on motor-run ca p a c ito r  c o n tr ib u tio n  to  
ease  energy c r i s i s . )

-  In vo lve  F .E .O ./o th e r  agen cies along l in e s  o f  
p etrochem ical producers' PEG r ep o rt. *

-  Power System s Group o f IEEE w i l l  c ir c u la t e  a p o s i­
t io n '  paper on PCBs (te c h n ic a l a sp e c ts )  In the  
d ie le c t r i c  Industry to  Congress, EPA, FEO and 
D ept, o f  Commerce (ta r g e t  date: A p r i l ) .

o d e f in i t io n
methodology
lo g ic  behind the standard

AOH 00729*
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Action Plans

1. (V. B. Papageorge) Circulate to participants copies of 
FDA/Boxboard Manufacturers protocol 
on PCBs In recycle paper.

2. (Participants) Exchange drafts on testimony regarding 
PCB realduals/background levels with 
each other by March 7«
(Monsanto contact should be V. B. 
Papageorge.)

3. (Participants) Submit to V. B. Papageorge their 
thoughts on proposed PCB definition 
(to exclude 1*4 chlorine homologs).

4. (Participants) Communicate with each other on how 
best to handle sedimentation 
phenomenon (as raised by Mr* Sheppard 
of Vestlnghouse)•

5- (£• S. Tucker) Send out name of ASTM contact for 
participation In round-robin on 
proposed EPA analytical method*

6. (Participants) Write to Dr. Oaller of Commerce Dept, 
opposing EPA standards*
(See Oaller letter to Monsanto and 
Monsanto response.)

7. (Participants) Those who have not responded to EPA 
can still write Dr. Thompson by 
March 25 .

8. (A. Salazar, NEKA) (a) Get feedback from Sangamo/McOraw 
Edison on the proposed standards.

(b) Determine role NEKA, will take on 
affldavlts/testlmony at EPA 
hearing.

9. (V. B. Papageorge) Obtain PEG report and send to 
Mr* Nelson (G.E.)*

10. (Participants) Involve P.E.O. in EPA Hearing along 
lines of Aerovox letter to Secretary
Sinon*

AOM Ü07295
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Monsanto \ i

U o A stn to  C o m p titf 
8 0 0  N. Lindbergh lo u leva rd  
S t. lo g t» . M issouri 63168 
Phon«; O U I 664 -1000

March 12 ,  1974

Mrs .  B e t t y  J .  B i l l i n g s  
•H e a r in g  C l e r k
E n v i r o n m e n t a l  P r o t e c t i o n  Agency 
Room 1 0 1 9 - E a s t  Tower 
401  "M" S t r e e t ,  S.W.

Re:  P r o p o s e d  T o x ic  P o l l u t a n t  E f f l u e n t
Standards fo r  A ld r in -D ie ld r in ,  Et A1 -  
FJPCA (307) -  Docket No. 1

Dear Mrs. B i l l i n g s :

I n  a c c o r d a n c e  w i t h  t h e  ORDER AND NOTICE o f  J u d g e  W i l l i a m  
J .  3v:eeney d a t e d  F e b r u a r y  8 ,  1974 ,  e n c l o s e d  a r e  t h e  
o r i g i n a l  and t h r e e  c o p i e s  o f  t h e  w r i t t e n  t e s t i m o n y  w i t h  
a t t a c h m e n t s  s u b m i t t e d  on b e h a l f  o f  M onsan to  Company i n  
c o n n e c t i o n  w i t h  t h e  above  d e s c r i b e d  m a t t e r .

W a s h i n g t o n ,  D, C. 20460

Y o u rs  v e r y  t r u l y

P h o c io n  S.  P a rk  
S e n i o r  A t t o r n e y

PSP/jmd 

Enc.
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A ■ ■ I Monsanto:
i

i)

M o n s a n t o  industrial c n i m i c a l i CP. 
too N. u«al«rfft lovUvtr«
Si. lami. Unsown 83106 
Rftsft«: 014) 184 *1000

In  Re: PROPOSED TOXIC POLLUTANT 
EFFLUENT STANDARDS FOR ÀLDRIN- 
DIELDRXN, ET AL -  FVPCA (307) -  
DOCKET NO. 1

<

S esee  o f M isso u ri ) 
C ounty o f Se. L ou is  ) , s :

V. B. F ip a g e o rg e , be ing  f i r s t  du ly  sworn s s y s :

My name i s  W. B. Papageorge and I  a a  M anager, Produce 
A c c e p ta b i l i ty  fo r  the  F u n c tio n a l P roduct G roups, Monsanto 
I n d u s t r i a l  Chem icals Company, an o p e ra t in g  u n i t  o f Monsanto 
Company. I  am a g rad u a te  o f U ash ing ton  U n iv e r s i ty , S t. L o u is , 
M isso u ri w ith  a B achelor o f S c ien ce  deg ree  in  Chemical 
E n g in ee rin g  and have re c e iv e d  a M aster o f S c ien ce  degree  in  
Chem ical E ng ineering-from  th e  seme i n s t i t u t e .  I  ea  a 
R e g is te re d  P ro fe s s io n a l  E ng ineer in  th e  s t a t e  o f M isso u ri.

i

I  have been  employed by Monsanto Company f o r  app rox im ate ly  
22 y e a r s ,  d u rin g  which p e rio d  I  have serv ed  es  an e n g in e e r , 
m ain tenance  su p e r in te n d e n t, d i s t r i b u t i o n  s u p e r in te n d e n t, 
m an u fac tu rin g  s u p e r in te n d e n t, p la n t  manager end manager o f 
en v iro n m en ta l p r o te c t io n .  In  ay p re s e n t  p o s i t io n  I  am 
re s p o n s ib le  fo r  aee ln g  th a t  th e  q u a l i ty  o f p ro d u c ts  produced by 
two b u s in e s s  groups in  Monsanto Company i s  p ro p e r ly  m a in ta in ed . 
One o f  th e  b u s in e ss  groups w ith in  my a re a  o f r e s p o n s ib i l i ty  i s  
th e  S p e c ia l ty  P roducts  B usiness Group which m anufactures and 
m arkets p o ly c h lo r in a te d  b ip h en y l (PCS) p ro d u c ts  fo r  use as 
d i e l e c t r i c  f lu id s  in  tra n s fo rm e rs  end c a p a c i to r s .  I  am a 
member, and have served  as chairm an , o f a com m ittee of the 
N a tio n a l E l e c t r i c a l  M anufac tu rers  A sso c ia tio n  which has review ed 
th e  en v ironm en ta l e f f e c t s  o f  PCBs and has recommended p ro cedu res 
to  u s e r s  of PCBs which should  m inim ize the  p o s s ib i l i t y  of e n try  
o f PCBs in to  th e  environm ent.
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MONSANTO COMPANY'S POSITION AND recommendations •> *

A* a m ajor p ro d u ce r and s u p p l ie r  o f  p o ly c h lo r in a te d  b ip h en y ls  (PCBs) 
to  t h e . e l e c t r i c a l  in d u s try  fo r  f i r e  r e s i s t a n t  d i e l e c t r i c  f lu i d  
a p p l i c a t io n s ,  we have review ed and e v a lu a te d  the  e f f lu e n t  s ta n d a rd s  
f o r  th e s e  m a te r ia ls  in  proposed P arc  129, Subpart I ,  C hap ter I  o f 
T i t l e  40 , Code o f F e d e ra l R e g u la tio n s . P u rsu an t to  th i s  rev iew , we 
subm it th e  fo llo w in g  c o n sen ts  and recom m endations:

1 . The proposed  e f f lu e n t  a ta n d a rd s  fo r  PCSs a re  unw arranted  and 
p r a c t i c a l l y  and eco nom ica lly  u n a t ta in a b le .

2 . A c tio n s  by Monsanto and i t s  c u s to m ers , which have r e s u l te d  
i n  l im i t in g  th e  use o f PCBa on ly  to  e l e c t r i c a l  a p p l ic a t io n s  
in  h e rm e tic a l ly  se a le d  'u n i ts ,  have d ra m a tic a l ly  reduced 
th e  q u a n t i t i e s  o f th e  more p e r s i s t e n t  PCBc in tro d u ce d  
d i r e c t l y  in to  th e  env ironm ent.

3 . The d e f in i t i o n  o f PCBs in  S e c tio n  1 2 9 .0 9 a , S ubpart I  shou ld  
be changed to  re a d :

" P o ly c h lo r in a te d  b ip h e n y ls  (PCBs) means m a te r ia ls  
c o n ta in in g  th e  b ip h e n y l group which i s  c h lo r in a te d  
and which have been shown to  p e r s i s t  and ra p id ly  
b io accu m u la te  in  th e  a q u a tic  env ironm ent. These 
c h lo r in a te d  b ip h en y ls  a re  i d e n t i f i e d  as th o se  
components hav ing  gas ch rom atograph ic  r e t e n t io n  
tim es g r e a te r  than  60, r e l a t i v e  to  o .p -DD£«100 .- ■ 
un d er th e  s ta n d a rd  c o n d itio n s  recommended in  th e  EFA PCS 
t e s t  m ethod."

e

4 . The accu racy  and r e p r o d u c ib i l i ty  o f r e s u l t s  a t t a in a b le  betw een 
la b o r a to r ie s  u s in g  c u r r e n t ly  a v a i la b le  sam pling and a n a ly t i c a l  
te ch n iq u es  a re  q u e s tio n a b le  and f u r th e r  s tu d ie s  a re  recommended.

5* The proposed PCB e f f lu e n t  s ta n d a rd  i s  based  on Inadequate  
t o x i c i t y  in fo rm a tio n , on n o n - ty p ic a l  f i s h  sp e c ie s  and on an 
u n u su a lly  h igh  and a r t i f i c i a l  b io aceu m u la tlo n  f a c to r .  Fundam ental 
s c i e n t i f i c a l ly - b a s e d  d a ta  i s  la c k in g  and no re s p o n s ib le  s ta n d a rd s  
can  be developed a t  t h i s  tim e . Ue recommend th a t  s tu d ie s  be 
conducted  to  o b ta in  th e  r e le v a n t  .d a ta  and ch a t e f f lu e n t  s ta n d a rd s  
be e s ta b l is h e d  which a re  a p p ro p r ia te  fo r  th e  unique c o n d itio n s  
e x i s t in g  a t  each p o in t so u rc e .
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6* Va o b je c t  to  a1 l im i t  i t  Ion  o f  10,000 cubie f e e t  p e r second b e in g  
a r b i t r a r i l y  a ss ig n e d  as  a maximum scream f lo v ,  v i th o u c  a sound 
ta c b n ic a l  b a s is  d em o n stra tin g  ad verse  a f f e c t s .

7 . The p re sen ce  o f background le v e l s  of FCSs a t  p o in t  so u rces  
sh o u ld  be co n sid e re d  vhen de term in in g  e f f lu e n t  l e v e l s .  The 
fo llo w in g  d e f i n i t i o n  o f "Background" should  be added under 
S e c tio n  1 2 9 .01a :

"  'B ackground ' means amounts of to x ic  p o l lu ta n t  
(1 ) p r e s e n t ly  found in  the  waterways o f th e  U nited  
S ta te s  ( in c lu d in g  th e  In ta k e  w aters o f a d i s c h a r g e r ) , 
o r  (2) a r i s in g  o u t of o p e ra tio n s  s u b je c t  to  t h i s  P a r t  
t h a t  o ccu rred  b e fo re  th e  e f f e c t iv e  d a te  o f t h i s  F a r t ,  
b u t were n o t d isch a rg e d  to  th e  waterwaya o f th e  
U n ited  S ta te s  b e fo re  th e  e f f e c t iv e  d a te  o f t h i s  F a r t . "

8.

h

Technology fo r  th e  a tta in m e n t o f th e  proposed  FCB e f f lu e n t  
s ta n d a rd  has n o t been dem onstrated  and I s  n o t a v a i la b le  to  th e  
in d u s t r y .  Unachlevem ent o f th e  s t r i c t  s ta n d a rd  proposed would 
have th e  e f f e c t  o f  a ban on th e  use o f PCBs w ith  s e r io u s  economic 
and s o c ia l  consequences v e ry  thoroughly  d e sc r ib e d  in  an Im pact 
s ta te m e n t su b m itted  to  th e  Agency on Jan u ary  15 , 1974, by th e  
G en era l E l e c t r i c  Company.

The chem ical s t r u c tu r e  o f p o ly c h lo r in a te d  b ip h e n y ls  (FCBs) has been 
known fo r  n e a r ly  100 y e a r s .  I t  was n o t u n t i l  th e  l a t e  1920a t h a t  a 
u se  f o r  FCBs was found — as  a d i e l e c t r i c  f lu id  in  t r a n s fo rm e rs . The 
p r o p e r t i e s  of PCB — in e r tn e s s ,  f i r e  r e s is ta n c e  and a n o n -co n d u c to r 
o f  e l e c t r i c i t y  — a re  p e r f e c t ly  s u i te d  to  chose e l e c t r i c a l  a p p l ic a t io n s  
w here h ig h -v o l ta g e  a rc in g  could  o ccu r; p o s s ib ly  r e s u l t in g  In  s e r io u s  
f i r e s  o r  damage to  th e  equipm ent.

Commercial p ro d u c tio n  o f FCBs began in  1929. As th e  unique p r o p e r t i e s  
o f th e  m a te r ia l  became known, new uses were found . For exam ple, t h e i r  

‘f i r e - r e s i s t a n t  n a tu re  made them e x c e lle n t  ch o ice s  fo r  u se  in  h e a t -  
t r a n s f e r  f l u i d s .  T h e ir  In e r tn e s s  gave lo n g - la s t in g  q u a l i t i e s  to  
l u b r i c a n t s .  T h e ir  u se  in  su rfa c e  c o a tin g s  improved w a te rp ro o fin g  
c h a r a c t e r i s t i c s .

la n d l in g  o f th e  p ro d u c t a t  th e  m anufacturing  le v e l  has no t p re s e n te d  
problem s as long as th e  norm al i n d u s t r i a l  hyg iene p r a c t ic e s  were 
fo llo w ed  and FCBs have alw ays been considered  l e s s  hazardous th an  many 
o e h s r  ch em ica ls  in  everyday u se .
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T h e re fo re ,  1c appeared  th a t  PCB® v e re  a unique p ro d u c t v h lch  mee 
Im p o rtan t needs o f In d u s t r y .

When q u e s t io n s  about th e  e f f e c t  o f PCBs on th e  environm ent f i r s t  
s u r fa c e d , Monsanto Company rev iew ed  I t s  p roduct l i n e  a n d 'th e  a p p l ic a t io n s  
f o r  th e s e  p ro d u ces . As more d a ta  v e re  developed concern ing  th e  e f f e c t  
o f  PCSa, Monsanto topic s te p s  to  reduce  th e  e n try  o f PC3 in to  th e  ‘ 
en v iro n m en t. The Company s to p p ed  the  s a le  of PCBs fo r  use in  v a r io u s  
a p p l i c a t io n s ,  excep t where no a c c e p ta b le  a l t e r n a t iv e s  were a v a i l a b le .  
Today, PCBs m anufactured  by Monsanto Company a re  so ld  only  to  th e  
e l e c t r i c a l  In d u s try  f o r  u se  in  c lo se d  system s a s  a d i e l e c t r i c  f l u i d  
l a  tra n s fo rm e rs  and c a p a c i to r s  —  a p p lic a t io n s  f o r  which th e re  e x i s t  
no a c c e p ta b le  s u b s t i t u t e s .

Thus th e  s i t u a t io n  to d ay  i s  d r a s t i c a l l y  d i f f e r e n t  from c o n d itio n s  
w hich e x is te d  only  th r e e  y e s r s  ago . Today about 40 m il l io n  pounds 
p e r  y e a r a r e  be ing  e a r e f u l ly  used  in  th e  U nited S ta te s  by l e s s  th a n  
50 Monsanto custom ers In  th e  m anufactu re  o f s e a le d  e l e c t r i c a l  equipm ent. 
P r io r  to  1971, c lo se  to  80 m i l l io n  pounds per y e a r  v e re  used by 
th ousands o f  cu sto m ers . T h is  len d s  p e rs p e c tiv e  to  th e  c u r r e n t  d e b a te  
over modest lo s se s  o f PCBs to  w aterw ays.

Our m an u fac tu rin g  and s a le s  re d u c tio n  program v a s  .a u n i l a t e r a l  a c t io n  
tak en  by Monsanto and vas baaed  on our e v a lu a tio n  o f develop ing  
en v iro n m en ta l d a ta .

The In te rd e p a r tm e n ta l  Task F orce  on PCBs In  I t s  r e p o r t  ( l )q  concurs 
t h a t  th e  s a f e ty  b e n e f i t s  d e r iv e d  j u s t i f y  the  co n tin u ed  use  In  
d i e l e c t r i c  a p p l ic a t io n s .  Recommendation 6 under F in d in g s , C onclusions 
and Recommendations read s  a s  fo llo w s :

" 6 . The use  o f  PCBs shou ld  n o t be banned e n t i r e l y . T h e ir  
co n tin u ed  u se  fo r  tra n s fo rm e rs  and c a p a c i to r s  in  th e  n ea r 
f u tu r e  la  co n a ld e red  n e ce ssa ry  because o f th e  s i g n i f i c a n t ly  
in c re a se d  r i s k  o f f i r e  and ex p lo sio n  and th e  d is ru p t io n  o f 
• l e e t r l e a l  s e r v ic e  v h lc h  would r e s u l t  from a ban on PCB 
u a e . A lso , co n tin u ed  use of FCBs in  tra n s fo rm e rs  and 
c a p a c i to r s  p re s e n ts  a m inim al r i s k  of env ironm enta l 
c o n tam in a tio n . The Monsanto Company, th e  so le  dom estic  
p ro d u c e r, has re p o r te d  v o lu n ta r i ly  e lim in a tin g  I t s  
d i s t r i b u t i o n  o f FCBs to  a l l  excep t m an u fac tu rers  of 
e l e c t r i c a l  tra n s fo rm e rs  and c a p a c i to r s . '1

«N um bers.in p a re n th ese s  r e f e r  to  re fe re n c e  l i s t  a t ta c h e d .
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Recognizing ch« need for proper control« la  the handling end use o f  
PCBs, representative« of the transfon&er and capacitor In du stries, 
u t i l i t i e s  and governmental agencies under the in i t ia l  auspices of the 
Hational E lectr ica l Manufacturers Association formed American National 
Standards In stitu te  Comic tee C-107. Proposed guidelines (30) for  
the handling and disposal of d ie le c tr ic  flu ids have been published. 
These guidelines r e f le c t  the industry's understanding of the need for 
proper control and have contributed s ig n ifica n tly  tovard achieving  
th is  ob jective .

Propoaals for the control of PCBs internationally  were considered by 
the member countries of the Organization for Economic Co-operation 
and Development (OECD) and in  February, 1973, they adopted an agreement (31 
which r e s tr ic ts  the use of PCBs to d ie lec tr ic  applications, non-food 
related heat transfer flu id  applications and hydraulic flu id  applications  
In mining equipment. This agreement i s  le s s  r e s tr ic tiv e  than Monsanto's 
•a les polley  since i t  supports the continued use of PCBs in  heat 
transfer and hydraulic f lu id s .

Ve have reviewed with considerable in terest the efflu en t standards 
proposed for polychlorinated biphenyls in new Part 129, Subpart I ,  
Chapter I of T itle  40, Code of Federal Regulations and have objections  
rela tin g  to the following:

1. D efin ition  of polychlorinated biphenyls.

2. Sampling and analytical methods.

3. Toxicity data.

4 . Bioaccumulation factors.
*

5. Safety factors.

6. Stream flow rates.

7. Background lev e ls  of polychlorinated biphenyls. 

§» Economic considerations.

DEFINITION OF POLTCSLORINATED BIPHENYLS

Commercial p o ly c h lo r in a te d  b ip h e n y l p ro d u e ts , o f  which Aroclor®* p ro d u c ts  
a re  exam ples, a re  produced by d i r e c t  c h lo r in a t io n  of b ip h e n y l; th e  d eg ree  
o f c h lo r in a t io n  b e in g  chosen to  p ro v id e  d e s ire d  p r o p e r t i e s .  T hese 
p ro d u c ts  a re  in  a l l  cases m ulti-com ponent m ix tu res  and no t ^ s in g le  
e n t i t i e s  as  im plied  by th e  commonly employed acronym "PCBs".
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179
• 1 0 0 0 Í



-6—

V h lla  1C l a  w a ll u n d e rs to o d  and accep ted  th a t  p o ly c h lo r in a te d  b ip h e n y l 
la o a a ra  have a unique sec  o f p h y s ic a l  and chem ical p r o p e r t i e s ,  I t  l a  
a p p a r e n t ly  n o t u n d e rs to o d  th a t  they  b io accu m u la te , d i s s ip a te  and 
b io d e g ra d e  a t  d i f f e r e n t  r a t e s .

T h lf  la c k  o f  u n d e rs tan d in g  i s  r e f l e c t e d  in  th e  d e f i n i t i o n  proposed  
In  th e  EPA Toxic P o l lu ta n t  E f f lu e n t  S tan d ard s  (F e d e ra l R e g is te r ,
V o l. 38» Ho. 247» page 35393» S e c tio n  129.09a) and ve q u o te : '

"Aa used in  t h i s  Subpart»  Che te rm : P o ly c h lo r in a te d  
b ip h e n y ls  (FCB's) means m a te r ia ls  c o n ta in in g  th e  
b ip h e n y l group which have been c h lo r in a te d  to  v a ry in g  
d a g re e a . T here  a re  210 p o s s ib le  d i f f e r e n t  PCS com pounds."

Ve o b je c t  to  th i s  d e f i n i t i o n  because  i t  Im p lies  th a t  a l l  p o ly c h lo r in a te d  
b ip h e n y l Isom ers a re  o f eq u a l env ironm en ta l c o n ce rn , l . e . ,  th a t  th ey  
a l l  p e r s i s t  and b io aecu m u la te  in  th e  same manner In  our en v iro n m en t.
I t  has been  v e i l  e s ta b l i s h e d  by academ ic, governm ent, end I n d u s t r i a l  
r e s e a r c h e r s  t h a t  t h i s  I s  sim ply  n o t t r u e .  E nvironm ental m o n ito r in g  
program s have c le a r ly  dem onstrated  t h a t ,  w ith  th e  e x cep tio n  o f 
d i r e c t  h ig h - le v e l  c o n t r o l la b le  r e le a s e  n ear p o in ts  of m anufactu re  o r 
u s e , th e  PCBs found in  our environm ent a re  th e  more h ig h ly  c h lo r in a te d  
o n e s , l . e . ,  th o se  c o n ta in in g  p redom inan tly  f iv e  o r more c h lo r in e  atoms 
p e r  b ip h e n y l m olecu le  (2 th ru  1 3 ).

T h is  l a  t r u e  even though th e  lo v e r  p o ly c h lo r in a te d  b ip h en y ls  have 
c o n s t i tu te d  more th an  651 o f  a l l  th e  PCBs m anufactured  over th e  y e a r s .  
T h is  l a  s tro n g  ev id en ce  th a t  th e  low er p o ly c h lo r in a te d  b ip h en y ls  
deg rade  r a p id ly .  I t  f u r th e r  d em o n stra tes  Chat even under c o n d it io n s  
o f  u n lim ite d  u se , and w ith o u t s p e c ia l  p re c a u tio n s  to  avoid r e l e a s e  In to  
o u r environm ent (w hich i s  n o t th e  case  now ), t h a t  th e  lower p o ly c h lo r ln a t i
b ip h e n y ls  degrade ra p id ly  enough to  p re v e n t b io accu m u la tio n  (4 , 5 , 6 , 27,

•

More r e c e n t ly ,  i t  has a ls o  been dem onstrated  in  la b o ra to ry  ex p erim en ts  
• t h a t  c h lo r in a te d  b ip h e n y l iso m e rs , r e a d i ly  undergo b a c t e r i a l  d e g ra d a tio n  

a t  r a t e s  dependent upon th e  number o f  c h lo r in e s  p e r b ip h en y l m olecule*
(17 , 18 , 19, 20, 21 and 3 7 ). There a re  a lso  good in d ic a t io n s  th a t  amblen 
en v iro n m en ta l PCB la v e l s  a re  d e c re a s in g  a t  ra c e s  more ra p id ly  th an  
p re d ic te d  (14 , 15 . 1 6 ) .

T h t ra p id  m etabolism  of th e se  c h lo r in a te d  learners end th e i r  la c k  o f 
Im portance as c o n t r ib u to r s  to  th e  c h lo r in a te d  b ip h en y l t i s s u e  bu rdens 
l a  ev idenced  In  th e  r e s u l t s  o f  numerous s tu d ie s .  R lsebrough (2) 
re p o r te d  ch a t th e  c h lo r in e  com position  o f th e  PCBs d e tec te d  in  A t la n t ic  
Ocean aooplenk ton  was ap p ro x im ate ly  541. He concluded  "U.S. p ro d u c tio n  
o f  A ro c lo r 1254 in  1970 amounted to  12 m il l io n  pounds — only  one q u a r te :
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o f  th e  p ro d u c tio n  o f 49 B i l l io n  pounds o f A ro c lo r 1242. 
e x p ec te d  th e r e f o r e  c h a t b ip h e n y ls  w ith  fe v e r  c h lo r in e  atoms would 
p red o m in a te  in  p la n k to n ic  sam ples u n le s s  th e se  compounds were s e l e c t i v e ly  
d e g ra d e d ."  S im ila r  f in d in g s  in  f r e s h  w a ter and m arin e  f is h e s  v e re  
re p o r te d  by Zltlco (3) and Je n se n , e t  e l . ,  ( 4 ) .  The d isap p e a ra n ce  of 
th e  lo v e r  c h lo r in a te d  homologs in  e x t r a c t s  o f t i s s u e s  from b i r d s  (3 , 34) 
and mammals (6 , 33) in d ic a te  ra p id  m etabolism  o r e x c re t io n  o f th e  lo v e r  
c h lo r in a te d  hom ologs. As a r e s u l t  o f th e  m etabo lism  an d /o r e x c r e t io n  
o f  Che c h lo r in a te d  b ip h e n y ls  c o n ta in in g  l e s s  th an  f iv e  c h lo r in e  atoms 
p e r  m o le c u le , t h e i r  c o n tr ib u t io n  to  th e  e f f lu e n t  sh o u ld  n o t be used  l a  
m easuring  p o ly c h lo r in a te d  b ip h en y l e f f lu e n t  from a f a c i l i t y .

On th e  b a s is  o f th e se  d a ta  i t  i s  u n r e a l i s t i c  to  c o n s id e r  a l l  p o ly ­
c h lo r in a te d  b ip h e n y ls  e q u iv a le n t in  term s o f p e r s i s te n c e  and b io accu m u la - 
t lo n  as does th e  proposed  r e g u la t io n .  T h e re fo re , f o r  en v iro n m en ta l 
p u rp o se s , th e  d e f in i t i o n  o f  PCBs shou ld  focus upon th o se  v h lch  a re  o f 
concern  and ve recommend th a t  th e  fo llo w in g  d e f i n i t i o n  be s u b s t i t u te d  
f o r  th a t  proposed  in  S e c tio n  1 2 9 .0 9 a , S u b p a r t .1 , T i t l e  40 , Code o f  
F e d e ra l R e g u la tio n s :

" P o ly c h lo r in a te d  b ip h e n y ls  (PCBa) means m a te r ia ls  
c o n ta in in g  th e  b ip h en y l group v h lch  i s  c h lo r in a te d  
and v h lch  have been shown to  p e r s i s t  and r a p id ly  
b io accum ula te  in  th e  a q u a tic  env ironm en t. These 
c h lo r in a te d  b ip h e n y ls  a re  i d e n t i f i e d  as th o se  
components having  gas ch rom atograph ic  r e t e n t io n  
tim es g r e a te r  than  60, r e l a t i v e  to  p,p-DDE * 100, 
under the  s tan d a rd  c o n d itio n s  recommended in  th e  
EPA PCB t e s t  m ethod."

ANALYTICAL METHODOLOGY
m

Ve have no reaso n  to  doubt th a t  th e  recommended EPA PCB t e s t  method i s  
c ap ab le  o f d e te c t in g  p a r t s  per t r i l l i o n  (p p t) l e v e l s  o f PCBs in  v a s te  
w a te r s .  However, ou r ex p erien ce  w ith  a n a ly z in g  in d u s t r i a l  v a s te  v a t e r s  
fo r  PCBs a t  th e  p a r t s  p e r b i l l i o n  (ppb) le v e l  prom pts us to  be 
con cern ed -ab o u t, the  fo llo w in g  a r e a s ,  some of v h lc h  a re  not covered  
e d e q u a te ly  in  th e  t e s t  p ro ced u re .

X. Sam pling P rocedu res

2 . C o rre c tio n  fo r  L ab o ra to ry  and Reagent Background 

3- C o rre c tio n  fo r  Hon-PCB Sample In te r f e r e n c e s  

4 . A bso lu te  V e r i f ic a t io n

I t  m igh t be
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5« P h y s ic a l  S t a t e  o f  PCSa (A daorbed/D isso lved)

6« Q u a n t i t a t i o n

7* P r e c i s i o n  an~ Accuracy

Our concern  l i e s  i n  the  f a c t  t h a t  any method, e s p e c i a l l y  one as  
complex as a PCB a n a l y t i c a l  method, which i s  to  be used fo r  e f f l u e n t  
c o n t r o l  purposes  o u s t  be tho rough ly  e v a lu a ted  and i t s  accuracy  and 
r e p r o d u c i b i l i t y  p ro v en . Zf t h i s  l a  no t done, th e  e f f e c t i v e n e s s  o f  
any e f f l u e n t  l i m i t ,  no m a t te r  what the  l e v e l ,  w i l l  prove to  be 

. d i f f i c u l t ,  i f  n o t  im p o ss ib le  to  determine*

Tor exam ple, ve have found t h a t  i f  w aste  w a te r  s tre am s  a re  n o t  sampled 
p r o p e r ly ,  th e  PCB l e v e l s  found depend on th e  sam pling  p rocedure  employed 
and b e a r  no r e l a t i o n s h i p  to  the  amount of PCSs d is c h a rg e d .  For t h i s  
r e a so n ,  sampling p ro ced u res  used must be des ig n ed  f o r  the d i s c h a rg e  in  
q u e s t io n  and c l e a r l y  s t a t e d .  To our knowledge, t h i s  has no t  been  done.

Ve a l s o  n o te  t h a t  no p ro v is io n s  a re  recommended f o r  c o r r e c t in g  th e  
a p p a re n t  PCS l e v e l  found in  a sample f o r  l a b o r a to r y  and re a g e n t  
background. I t  I s  our e x p e r ien ce  t h a t  as one approaches the  pp t  l e v e l ,  

‘ t h i s  background can s i g n i f i c a n t l y  a f f e c t  th e  observed  PCS l e v e l .

With re g a rd  to  c o r r e c t i o n  fo r  .non-PCB sample i n t e r f e r e n c e s ,  v e  f e e l  
Chat, w h ile  the  p ro ced u re  n o te s  many of the  p o s s i b l e  i n t e r f e r e n c e s ,  i t  
does n o t  r e a l l y  a d d re ss  I t s e l f  to  those  which a r e  more l i k e l y  to  be i n  
I n d u s t r i a l  w aste  w a te r  s t re a m s .  For t h i s  r e a s o n ,  I f  the  e l e c t r o n  
c a p tu re  chromatogram does no t match the  PCB be ing  m anufactured o r  u s e d ,  
com plete a b s o lu te  v e r i f i c a t i o n  of a l l  components counted as PCB must be 
v a l i d a t e d  v i a  an a l t e r n a t e  tech n iq u e  such as gas chrom atography/m ass 
sp e c tro m e try .

Ve a l s o  n o te  th a t  th e  recoemiended EPA PCB t e s t  method does n o t  s p e c i f y  
a aasQa of d i f f e r e n t i a t i n g  between d is so lv e d  and adsorbed PCBs. Ve 
b e l ie v e  t h i s  should  be done s in c e  th e re  i s  a d e f i n i t e  d i f f e r e n c e  i n  th e  
t o x i c i t y  and a v a i l a b i l i t y  f o r  b ioaccum ula tion  of d is so lv e d  and a d so rb ed  
c h lo r in a te d  hydrocarbons ( 2 4 , *

V h l l t  th e  scheme proposed  f o r  e s t im a t io n  ( q u a n t i t a t i o n )  of PCBs i s  
l o g i c a l ,  I t  s u f f e r s  from the  same shortcom ing as do the  m u l t i tu d e  o f  o t  
p ro ced u res  which have been p roposed . I t  i s  an e m p ir ic a l  e s t im a re  and 
only a r e f l e c t i o n  of th e  r e a l  PCB l e v e l .  T h e re fo re ,  i t  should  be 
de term ined  v ia  an a l t e r n a t e ,  m o re -e lab o ra te  p ro ced u re  how c l o s e l y  th e  
c a l c u l a t e d  PCB l e v e l s  ( f o r  each of the  case s )  a r e  to  the  r e a l  PCB l e v e l
so t h a t  they  may be c o r r e c t e d .

F ftfll 233
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I L is t«  b u t s e c  l e a s t ,  Che p re c is io n  end accu racy  o f  any p ro c e d u re  propos 
a s  a  s ta n d a rd  method should  undergo a chore ugh in t e r - l a b o r a to r y  e v a lu i t  
I f  t h i s  h a s  noc a lre a d y  been done, I t  au se  be c a r r ie d  ouc p r i o r  to  th e  
u se  o f  th e  p ro ced u re  f o r  enforcem ent p u rp o se s . The accu racy  and 
p r e c is io n  o f  th e  Monsanto PCB p rocedu re  has been su b je c te d  to  a p re ­
l im in a ry  e v a lu a t io n .  P r io r  to  t h i s  e v a lu a t io n ,  ve p robab ly  would have 
o v e re s tim a te d  th e  p re c is io n  and accu racy  o f  o u r p ro ced u re . The e x ac t 
d e t a i l s  o f  th e  e v a lu a tio n  a re  a v a i l a b le .

ii
B r ie f ly ,  sam ples v e re  p rep ared  by s p ik in g  d i s t i l l e d  w a te r w ith  500 pob 
PCBs. In d iv id u a l  p re p a ra t io n s  In c lu d e  b la n k s  (no PCS«), A roc lo i® ^1242 
A roclor®  1254 o n ly , A ro d o r®  1260 o n ly , a l l  50-50 two-component m ix tu re  
and a 1 /3 ,  1 /3 ,  1 / 3 .p re p a ra t io n  c o n ta in in g  a l l  th re e  com ponents. S ix  
sam ples o f  each  m ix tu re  v e re  p rep ared  and an a ly zed  by two e x p e r ie n c e d  
a n a l y t i c a l  l a b o r a to r i e s .

Each r e s u l t ,  e x p re ssed  in  ppb o f th e  I n d iv id u a l  A rocloi® , v a s  co n v e rted  
to  p e rc e n t  o f th e  t o t a l  added. A n a ly s is  o f v a r ia n c e  v as  ru n  on a l l  
d a ta  ta k e n  to g e th e r  and on each la b o ra to ry  in d e p e n d e n tly .

. The 95Z c o n fid en ce  l im i t s  observed  fo r  in d iv id u a l  r e s u l t s  
w ere:

^ E i th e r  Lab 8 7 .5 + 5 5 .2 2

l Lab A 8 1 .3  + 46.4Z
i
i Lab B 93 .7  + 1 9 .2X

. The r e p e a t a b i l i t y  fo r  th e  in d iv id u a l  l a b s ,  based on r e p e a t  
t e a t a  o f sam ples having i d e n t i c a l  p rep a red  com positions v a s :

j Lab A + 42 .02

Lab B ±  11 .62  .

j Va f e e l  t h a t  th e s e  r e s u l t s  d em onstra te  th e  Im portance of e v a lu a t in g  the
p r e c is io n  o f any PCB p ro ced u re . Note th a t  th e  t e s t  d id  n o t In c lu d e

1 sam pling  p rob lem s, used d i s t i l l e d  v s t e r  f r e e  o f I n te r f e r e n c e s ,  and v as
c a r r i e d  o u t a t  a  r e l a t i v e ly  h igh  PCB le v e l  (500 ppb; 500,000 p p t)  by 
tvo  e x p e rien c e d  l a b o r a to r ie s .  I t  Is ex p ec ted  t h a t ,  i f  sam pling  p rob les 
v e re  In v o lv e d , end th e  le v e l  of PCB p re s e n t  vas ex trem ely  low , th e  
accu racy  and p re c is io n  of any PCB method vou ld  d ec rea se  c o n s id e ra b ly .

E n f l 1 2 3 4
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V -1
BACKGROUND FOR PROPOSED EPA EFFLUENT STANDARD, ^

l a  th «  e s ta b lis h m e rc  o f th e  proposed e f f lu e n t  s ta n d a rd  th e  p r in a ry  b a s is  
f o r  to x ic o lo g ic a l  c o n s id e ra t io n  cane from th e  W ater Q u a lity  C r i t e r i a . 
O c to b e r , 1973 . (F e d e ra l  R e g is te r ,  Vol. 38, pages 29646 e t  s a q . ,  F r id a y , 
O c to b er 26 , 1 9 7 3 ). These c r i t e r i a  w ere, in  tu r n ,  based  on W ater Q u a lity  
C r i t e r i a ,  1972 . by th e  N a tio n a l Academy o f S c ie n ce s  and the  N a tio n a l 
Academy o f E n g in e e rin g .

The W ater Q u a li ty  C r i t e r i a ,  O ctober, 1973. have n o t undergone th e  norm al 
re v ie w , c r i t i c i s m ,  comment and re v is io n  b e fo re  f i n a l  ad o p tio n . We 
o b je c t  to  th e  u se  o f c h a lle n g e a b le  p o r tio n s  of., a p roposed  p u b l ic a t io n  
In  th e  developm ent o f  c r i t i c a l  e f f lu e n t  s ta n d a rd s .

We n o te  in  W ater Q u a li ty  C r i t e r i a .  1972. in  th o se  s e c t io n s  p e r ta in in g  
to  p o ly c h lo r in a te d  b ip h e n y ls ,  th e  freq u e n t use  o f un p u b lish ed  d a ta  and 
th e  d i s tu r b in g  u se  o f q u a l i fy in g  phrases such a s  " . . .m a y  a d v e rse ly  
a f f e c t . . . " ,  " . . . a p p a r e n t l y  r e l a t e d . . . " ,  o r  " . . . t h e  w o rk .. . s u g g e s t . .
In  our o p in io n , none o f th e  d isc u ss io n s  p re s e n t ad eq u a te  d a ta  to  su p p o rt 
e s ta b lis h m e n t o f r e s p o n s ib le  e f f lu e n t  s ta n d a rd s  f o r  FCBs.

On page 5 o f W ater Q u a lity  C r i t e r i a ,  1972, th e  Committee em phasized th e  
Im portance  in  u n d e rs ta n d in g  th a t  th e re  i s  a d i s t i n c t i o n  .between c r i t e r i a  
and s ta n d a rd s  and th a t  th e  words ware no t in te rc h a n g e a b le  nor o r  th ey  
synonyms fo r  words such a s  o b je c tiv e s  o r g o a ls . The r e p o r t  f u r th e r  
s t a t e s  t h a t  i t  i s  n e c e s sa ry  to  e s ta b l is h  s c i e n t i f i c a l l y - b a s e d  recoom endacl 
f o r  each  a s s ig n a b le  w a te r  u ae , im plying a v a i l a b i l i t y  o f p r a c t i c a l  m ethods 
o f  d e te c t in g  and m easu ring  which can be a p p lie d  to  m o n ito r in g . Once 
th e se  fu n dam en ta ls  a re  a v a i l a b le ,  p o l i t i c a l ,  s o c i a l  and econom ical 
f a c to r s  e n te r  in to  th e  decision-m aking  p ro cess  to  e s t a b l i s h  s ta n d a rd s .
In  our o p in io n , th e s e  p ro c e d u ra l s te p s  were n o t fo llo w ed  in  a r r iv in g  a t  
th e  propoaed e f f lu e n t  s ta n d a rd s  fo r  PCBs.

The maximum a c c e p ta b le  c o n c e n tra tio n  in  f r e s h  w a te r  th a t  would be 
p e rm itte d  by th e  proposed  s tan d a rd  la  0 .002 m g/1. The r a t io n a le  d e sc r ib e e  
■in th e  S ta tem en t o f B asis  and Purpose, Toxic P o l lu ta n t  E f f lu e n t S tan d a rd s  
l a  based  on r e s u l t s  o f a p re lim in a ry  s tudy  which have suggested  (n o t y e t  
p roven) a th re s h o ld  PCB le v e l  fo r  salmon egg m o r t a l i t y .  We cannot 
a c c e p t th e  s e le c t io n  o f  salmon as re p re se n tin g  o rgan ism s which a re  u s u a l  
o r  may p o t e n t i a l l y  be p re s e n t  in  w ater system s n e a r  f a c i l i t i e s  d e sc r ib e d  
l a  S e c tio n  1 2 9 .0 9 , Code o f  F ed e ra l R e g u la tio n s .

The cu m u la tiv e  t e l e s  o f PCBs In  th e  U nited  S ta te s  s in c e  1930 has been 
e s tim a te d  to  be ab o u t 500,000 cons and Chat t o t a l  w orld  p ro d u c tio n  was 
p ro b ab ly  1 ,0 0 0 ,0 0 0  to n s  ( 1 ) .  About o n e -h a lf  o f th e  PCBs were used in  
a p p l ic a t io n s  where con tainm ent was d i f f i c u l t  and lo s s e s  in to  th e  
env ironm ent w ere common. With th i s  amount o f m a te r ia l  d isch arg ed  in to  
th e  en v ironm en t, i t  i s  o f c o n sid e ra b le  im portance  to  n o te  chat e x te n s iv e  
harm p re d ic te d  by some th e o r ie s  has n o t been found and documented.

lo rn  ?.r<5
184

1 0 0 7 0

■ r :r



T h is  le e k  o f  e v id en c e  la d le * te s  th a t  a l l  o f Che PCBs do a o t p e r s i s t  in  
th e  env ironm ent s* * r e s u l t  o f f s e to r s  such s s  che b lo d e g ra t lo n  ve 
have d is c u s s e d  p re v io u s ly .  A lso , th e  PCBs thaL do p e r s i s t  may n o t be 
a v a i l a b le  b ecau se  o f  some f a c to r s  n o t c le a r ly  u n d ers to o d  a t  p r e s e n t .
One c h a r a c t e r i s t i c  w hich undoub ted ly  i s  o f s i g n i f i c a n t  im p o rtan ce  i s  
th e  a b i l i t y  o f PCBs to  ad so rb  co n sc io u s ly  to  p a r t i c u l a t e  m a t te r .  Under 
th e se  c o n d i t io n s i  can  PCBs be r i g h t f u l l y  co n sid e re d  to  be en v iro n m e n ta l, 
a c t iv e  and , I f  s o ,  to  what degree?  There e x i s t s  s t  p re s e n t a c r i t i c a l  
need f o r  d a ta  r e l a t i n g  to  p a r t i t i o n  c o e f f ic ie n t s  between w a te r and 
sed im en ts  and d i f f u s io n  c o e f f ic ie n t s  .in  sedim ent (1 , 22, 39, 4 0 ) .

A lthough many r e p o r ts  have been p u b lish ed  on th e  s u b je c t  o f p o ly ­
c h lo r in a te d  b ip h e n y ls  and l iv in g  o rg an ism s, th e  m a jo r ity  o f th e s e  
d e s c r ib e  th e  p re sen c e  o f PCBs in  th e  env ironm ent. P resence  sh o u ld  n o t 
be assumed to  im ply a d v e rse  e f f e c t .  To our know ledge, no p u b lis h e d  
r e p o r t  e x i s t s  w hich c o n c lu s iv e ly  r e l a t e s  th e  m o r ta l i ty  of any w i l d l i f e  
s p e c ie s  to  th e  p re sen c e  o f PCBs. The only  re p o r te d  m o r t a l i t i e s  a r e  
th o se  ach iev ed  In  la b o ra to ry  s tu d ie s .  Not enough i s  known ab o u t th e  
f a t e  and e f f e c t  o f PCBs in  th e  n a tu r a l  and d iv e rs e  a q u a tic  and m arin e  
env ironm en ts  to  p ro p e r ly  d e sig n  la b o ra to ry  s tu d ie s .  R e su lts  from su ch  
s tu d ie s  a re  n o t e x t r a p o la ta b le  to  th e  n a tu r a l  s i tu a t io n s  and any 
c o n c lu s io n s  d e riv e d  from such s tu d ie s  must s t i l l  be co n sid e red  
s p e c u la t iv e .  Fundam ental s c ie n t i f i c a l ly - b a s e d  d a ta  i s  la c k in g  an d , in- 
i t s  a b se n c e , th e  e s ta b lis h m e n t o f e f f lu e n t  s ta n d a rd s  fo r  p o ly c h lo r ln a te c  
b ip h e n y ls  canno t be  made i n t e l l i g e n t l y  and re s p o n s ib ly .

In  th e  e s ta b lis h m e n t o f  th e  PCB e f f lu e n t  s ta n d a rd  fo r  f re sh w a te r  
system s a b io a cc u m u la tio n  f a c to r  of 200,000 was s e le c te d .  T h is  f a c t o r  
has no e x t r a p o la ta b le  r e la t io n s h ip  to  e i t h e r  th e  re s id u e s  o f PCB in  
salmon eggs o r to  PCB re s id u e s  of f r e s h  w a ter fo rag e  f i s h .  The o n ly  
p u b lish e d  r e p o r t . (27) o f an accum ulation  f a c to r  o f th e  m agnitude s e le c t«  
was th a t  f o r  th e  h ep a to p an c reas  o f th e  p ink  sh rim p , Penaeus d u rarum .
Even though an accu m u la tio n  o f 204,000. in  th e  h ep a to p an c reas  has o c cu rri 
a n e a r ly  com placa e l im in a t io n  of PCB from th a t  t i s s u e  was a ch iev ed  when 
th e  shrim p v e r s  p la c e d  in  w a te r f r e e  of added PCB. The e q u il ib r iu m  
whole body accu m u la tio n  p la te a u  in d ic a te d  an approxim ate a ccu m u la tio n  
f a c to r  o f 2 2 ,000 . These r e s u l t s  a re  in  agreem ent w ith  chose r e p o r te d  b; 
S ta l l in g s  and Mayer (2 9 ) ,  and w ith  th e  s tu d ie s  o f R yther (2 8 ) , G re lch u s  
e t  e l  (24) end Crum p-W eisner, «C a l  (22) showing e q u ilib r iu m  blom agnlfl<  
t lo n  f a c to r s  betw een w a te r  and f i s h  rang ing  betw een 1,000 and 75 ,000  
depending  on th e  p re sen c e  and absence of sedim ent and the s p e c i f i c  PCB 
m ix tu re  p r e s e n t .  These d a ta  would su pport th e  s e le c t io n  of a f a c t o r  
c o n s id e ra b ly  lo v e r  th a n  th e  f a c to r s  which were a p p lie d .
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A r b i t r a r y  s a f e ty  f a c to r s  were a p p lie d  to  the  to le r a b le  ch ro n ic  l i c i t  to  
e s t a b l i s h  th e  s o - c a l l e d  " c r i t i c a l  ch ro n ic  l i m i t ' ’ which was th en  used to  
compute th e  maximum a llo w a b le  e f f lu e n t .  These s a f e ty  f a c to r s  were 
p roposed  to  acco u n t f o r  a m u ltitu d e  of v a r i a b l e s ,  in c lu d in g  n o n -p o in t 
s o u rc e s , m u l t ip le  d is c h a rg e s  and in d u s t r i a l  g row th . The s a f e ty  f a c to r s  
proposed  w ere i d e n t i c a l  f o r  7 o f th e  9 m a te r ia ls  fo r  which e f f lu e n t  
s ta n d a rd s  w ere p re p a re d . These s a f e ty  f a c to r s ,  r e s u l t in g  in  approx im ate  
tw o -fo ld  r e d u c t io n s ,  a re  so sm all a s  to  be o f no b e n e f ic ia l  to x ic o lo g ic *  
consequence . Ve recommend th a t  no s a f e ty  f a c to r  be a p p lie d .

In  e s ta b l i s h in g  th e  e f f l u e n t  s ta n d a rd s , an a tte m p t was made to  
d i s t in g u i s h  betw een ty p es  o f re c e iv in g  w aters  by c la s s i f y in g  them as 
s tre a m s , la k e s  end impoundments, e s tu a r ie s  and c o a s ta l  w a te r s . Ve do 
n o t b e l ie v e  t h i s  a tte m p t to  d is t in g u is h  w a ter b o d ie s  i s  by any m easure 
a d e q u a te . V e te r  b o d ie s  a re  u n iv e r s a l ly  known to  be complex system s 
w ith  no two system s a l i k e .  U lth  a complex m a te r ia l  such as p o ly ­
c h lo r in a te d  b ip h e n y ls ,  th e  d e te rm in a tio n  o f p o s s ib le  ad v erse  e f f e c t s  in  
each w a te r  body becomes ex ceed in g ly  d i f f i c u l t .  The u n iqueness o f each 
w a te r  system  a t  each  p o in t  sou rce  must be c o n s id e re d .

A key p a ram e te r used  to  f u r th e r  d e sc r ib e  th e  w a te r body i s  th e  flow  
r a t e  which wee l im i te d  to  th e  p robab le  low r i t e  o f stream  flo w  o c c u r r in g  
d u rin g  s  sev en -co n s ecu t iv e -d * y  p e rio d  once In  te n  y e a r s .  Ve do n o t 
ag ree  t h a t  t h i s  l a  r e a l i s t i c  o r ap p ro p ria ted  In  our o p in io n , a p p r o p r la t  
c o n tro l  1« ach iev ed  u s in g  average  stream  flow  r a t e s .

F u r th e r ,  th e  maximum flow  r a te  th a t  can be used  in  .c a lc u la t in g  th e  d a l ly  
d isc h a rg e  p e rm itte d  h i*  been a r b i t r a r i l y  s e t  a t  10,000 cub ic  f e e t  p e r  
second . T h is  l i m i t  i s  based  on a nondeg radation  ph ilosophy  which 
t o l e r a t e s  l im i te d  d i f f u s io n  and on e d e s ir e  to  d isco u rag e  in d u s t ry  from 
lo c a t in g  f a c i l i t i e s  on la rg e  main in la n d  w a te rs  and c o a s t l in e s .  T h is  
l im i t a t i o n  d e p r iv e s  our s o c ie ty  of th ea Ju d ic io u s  use of an im p o rta n t gre 
n a tu r a l  re s o u rc e . D ischarge  l im i ta t io n s  shou ld  be based on th e  e f f e c t s  
a  m a te r ia l  w i l l  have on a w ater system , g iv in g  c o n s id e ra t io n  to  i t s  s iz t  
and flow  r a t e .  For FCBs, p roper c o n tro l w i l l  n o t occur by im posing 
maxlmimi flow  r a t e  c o n d i t io n s ,  b u t by app ly ing  r e s u l t s  from s c i e n t i f i c  
s tu d ie s  which p ro p e r ly  d e f in e  how each w ater system  responds to  th e  
p re sen ce  o f FCBs.

KBS 1 DUAL POLYCHLORINATED BIPHENYLS

B ecause o f t h e i r  chem ica l and p h y s ic a l p r o p e r t i e s ,  PCBs can be found in  
s o i l l  and w a te rs  a t  p o in t so u rces  long i f t e r  e d isch a rg e  has o c c u r re d . 
T h is  so u rce  of PCBs to  th e  environm ent w i l l  d im in ish  w ith  t in e  b u t i t s  
p re sen ce  w i l l  d i s t o r t  and mask r e s u l t s  from c u r re n t  c o n tro l a c t i v i t i e s .  
To m a in ta in  c o n tr o l  o f lo s s e s ,  emphasis should  be d ire c te d  toward 
d is c h a rg e s  r e s u l t i n g  from c u rre n t and fu tu re  u ses  o f PCBs.

Enm ?.37
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l l a e t  t h i s  problem  o f background le v e l s  o ccu rs  w ith  a l l  m a te r ia ls  in  
▼ trying d e g re e s , v e  p ropose  th e  fo llo w in g  r e v i s io n s :

fro® S e c tio n  1 2 9 .0 1 c (b ) , d e le te  th e  words " in  In ta k e  w a te rs  fo r  
a d is c h a r g e r " .

Add an a d d i t io n a l  d e f i n i t i o n  in  S e c tio n  12 9 .0 1 a :

"  'B ackg round1 means amounts o f to x ic  p o l lu ta n t  
(1) p r e s e n t ly  found in  th e  w aterways o f th e  U nited 

: .S ta te s  ( in c lu d in g  th e  in ta k e  w aters  o f  a d is c h a r g e r ) , 
o r  (2) a r i s in g  o u t o f  o p e ra tio n s  s u b je c t  to  th i s  P a r t  
t h a t  o c cu rred  b e fo re  th e  e f f e c t iv e  d a te  o f t h i s  P a r t ,  
b u t w ere n o t d isch a rg e d  to  th e  w aterw ays o f th e  
U nited  S ta te s  b e fo re  th e  e f f e c t iv e  d a te  o f t h i s  P a r t . "

ECONOMIC CONSIDERATIONS

At our PCB m an u fac tu rin g  f a c i l i t y ,  we developed and i n s t i t u t e d  an 
a g g re s s iv e  c o n tro l  program which we d e sc rib e d  b e fo re  th e  E f f lu e n t  
S tandards and W ater Q u a lity  In fo rm a tio n  A dvisory  C oran ittee, EPA (4 1 ) . 
Y e t, in  s p i t e  o f a l l  our e f f o r t s ,  ve cannot today  m eet th e  proposed 
a f f lu e n t  s ta n d a rd .

In  resp o n se  (42) to  an in q u iry  from th e  U .5. D epartm ent of C o = e rc e , ve  
em phasized chat techno logy  has n o t been developed to  th e  p o in t th a t  
f a c i l i t i e s  could  be d esigned  to  meet a re a so n a b le  s ta n d a rd . However, 
a n a ly t i c a l  te ch n iq u es  su g g es t a co n cep tu a l d e s ig n  u sin g  a d s o rp tio n , 
s e t t l i n g  and f i l t r a t i o n  o f aqueous w a ste , fo llow ed  by in c in e r a t io n  
o f th e  a d so rb e n t, p ro b ab ly  carbon . Ve e s tim a te  th e  c a p i t a l  c o s t o f such  
a f a c i l i t y ,  s iz e d  to  hand le  our p la n t  waste, a t  $600,000, n o t in c lu d in g  
a d e d ic a te d  in c in e r a to r  fo r  th e  d is p o s a l  of th e  ad so rb en t m a te r ia l .  
Annual o p e ra tin g  c o a t would approxim ate $150,000.

• 'T he v a lu e  o f M onsan to 's  annual PCB p ro d u c tio n  i s  about $8 m i l l io n ,  w h ile  
th e  v a lu e  o f th e  e l e c t r i c a l  d ev ices  made th e re fro m  i s  an o rd e r of 
m agnitude l a r g e r .  I f  Monsanto were to  cease  p ro d u c tio n  of PCBs, th e  
Jobe of 55 employees would be e lim in a te d  d i r e c t l y ,  w h ile  those  o f an 
A d d itio n a l 47 em ployees in  a su p p o rtin g  f a c i l i t y  would be In je o p a rd y .

‘̂ Yho t o t a l  p a y ro l l  in vo lved  i s  on the  o rd e r o f $1.5  m il l io n .

The Im pact o f a PCB ban on our custom ers can b e s t  be d e sc rib ed  by them. 
However, i t  i s  ap p a ren t th a t  c a p a c ito r s  or tra n s fo rm e rs  made w ith o u t 
PCBs w i l l  be le s s  f i r e - r e s i s t a n t  than p re se n t p ro d u c ts , thus le a d in g  to  
an u n d e term inab le  in c id e n c e  o f f i r e s ,  h ig h e r In su ran ce  ra c e s ,  and 
a d d i t io n a l  p r o te c t io n  f a c i l i t i e s .  In  th e  case  of c a p a c i to r s ,  the  
rep lacem en ts  a re  l i k e ly  to  be la r g e r  and le s s  e f f i c i e n t ,  thus consuming 
more of th e  re so u rc e s  re q u ire d  In  t h e i r  m an u fac tu re . A more com plete
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a n a ly s is  o f  the  consequences o f e PCB ben ves developed  by the  G enera l 
E l e c t r i c  Company and a d d re ssed  to  Dr. M artha S a g e r, Chairman, E f f lu e n t  
Stn& darda and Water Q u a lity  A dvisory  C o m it te e ,  EPA (4 3 ) . Ve concur 
w ith  th e  G eneral E l e c t r i c  Company's c o n c lu s io n s .

Our pu rpose  In  c o n se n tin g  on th e  proposed s ta n d a rd s  I s  to  a id  th e  
Agency In  th e  developm ent o f r e a l i s t i c  e f f lu e n t  s ta n d a rd s  which w i l l  
a ch ie v e  th e  In tended  o b je c t iv e s  w ith o u t s e r io u s  t e c h n ic a l ,  s o c ia l ,a n d  
economic d is r u p t io n s .  Ve re c o g n ize  th e  s e r io u s n e s s  o f th is  endeavor 
and f in d  a s ta tem en t made by Mr. John R. Q u a rle s , J r . ,  Deputy A d m in is tra te  
E nvironm ental P r o te c t io n  Agency, o f  c o n s id e ra b le  I n t e r e s t .  At a  r e c e n t  
c o n fe re n c e , Mr. Q u arle s  (26) s t a t e d ;

"Ve have found i t  v i r t u a l l y  Im possib le  to  d e v ise  
I n t e l l i g e n t  s ts n d a rd s  which sp e c ify  sn a p p ro p r ia te  
deg ree  o f c o n tr o l  o v e r to z le  p o l lu ta n ts  I r r e s p e c t iv e  
o f  th e  so u rces  o f  th o se  p o l lu ta n ts  and f a c to r s  
a f f e c t in g  th e  f e a s i b i l i t y  and tim ing  of t h e i r  
•b « te a e n t .

The d i f f i c u l t i e s  which cou ld  be a n t ic ip a te d  in  e s ta b l i s h in g  e f f lu e n t  
s ta n d a rd s  were reco g n ized  by th e  N a tio n a l Academy of Science in  i t s  
p re p a ra t io n  of W ater Q u a lity  C r i t e r i a ,  1972. In  a  rev iew  which ap p eared  
In  th e  Environm ental R ep o rte r  (38) d a ted  August 24 , 1973, th e  fo llo w in g  
p e r t in e n t  s ta tem e n ts  h ig h l ig h t  some o f th e  a re a s  o f  concern :

"Knowledge o f  l o c a l  env ironm en ta l c o n d itio n s  i s  
e s s e n t ia l  p r i o r  to  a p p l ic a t io n  of any w a te r  q u a l i ty  
reconm endatlons fo r  m arine a q u a tic  l i f e  and w i l d l i f e . . . "

"NAS sa id  a p p l ic a t io n  o f recommendations to  a  lo c a l  
s i tu a t io n  i s  un ique  beesuse  i t  r e q u ire s  an u n d e r- 

' s tan d in g  o f th e  c i r c u la t io n  of w ater and th e  r e s u l ta n t  
m ixing and d i lu t i o n  o f p o l lu ta n t s ,  a knowledge of b io ­
lo g ic a l  s p e c ie s  snd d e te rm in a tio n  of th e  most s e n s i t iv e  
s p e c ie s ,  snd an  e v a lu a tio n  of th e  t r a n s p o r t  o f 
■ s t a r l a i s  th ro u g h  th e  food w eb."

%

"NAS s s ld  i t  I s  n o t p r a c t i c a l  to  make recommendations 
f o r  th e  r e l a t i v e l y  p e r s ia c e n t  o rg an ic  p o l lu ta n t  based 
on w ater c o n c e n tr a t io n ,  e s p e c ia l ly  when p a r t i t i o n  

S  c o e f f ic ie n t s  a re  unknown."

E n r o l s
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Vo.can  a p p r e c ia te  H r. Q uarles  * c o n ce rn , p a r t i c u l a r l y  a s  i t  a p p l ie s  
tc  K S i. L ack ing  good s c i e n t i f i c  in fo ra a e lo n  on th e  f e e s  and e f f e c t s  
of FCBa in  complex w a te r  system s each having un ique  c h a r a c t e r i s t i c s ,  
we u rg e  ex trem e c a re  be tak en  to  avo id  th e  p ro m u lg a tio n  o f e f f l u e n t  
s ta n d a rd s  w hich a re  u n a t ta in a b le  and unw arran ted .

i

S u b sc rib ed  and sworn to  b e fo re  na  t h i s  / _ day

V. B. F apageo rge .
i

. r k

My

/

Commission e x p ire s

Fnoi?40
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De ce m be r  9, 197*

PCEs -  M i n u t e s  o f  
NIOSH -  1 1 / 2 2 / 7 *

M e e t i n g  w i t h

ce H. S.  B e r g e n
F .  J .  F i t z g e r a l d  
R o b e r t  F l i n t  -  17*0
D. B. Hosmer  
C l a r e n c e  S w e e t s

O G. L.  B r a t s c h
•W. C.  Engman ^ r r .. 17^0
G. F .  F o r t  
R.  E.  K e l l y
G. J .  L e v i n s k a s  
J .  R. S a v a g e

The  m e e t i n g  was h e l d  a t  t h e  r e q u e s t  o f  J o s e p h  K. Wagoner ,  S.  D 
H y g D i r e c t o r ,  D i v i s i o n  o f  F i e l d  S t u d i e s  and  C l i n i c a l  I n v e s t i ­
g a t i o n s  (DF SC l ) ,  N a t i o n a l  I n s t i t u t e  f o r  O c c u p a t i o n a l  S a f e t y  
a n d  H e a l t h  (NIOSH).  NIOSH r e p o r t s  t o  t h e  C e n t e r  f o r  D i s e a s e  
C o n t r o l  (CDC) i n  t h e  D e p a r t m e n t  o f  H e a l t h ,  E d v * * t i o n  and  
W e l f a r e  (DHEW). The p a r t i c i p a n t s  i n  t h e  d i - : . , : i ; n  a r e  a s  
shown i n  t h e  a t t a c h e d  l i s t .

The  o r i g i n a l  p u r p o s e  was t o  e x p l o r e  w h e t h e r  Monsanto h a d  a 
" s u i t a b l e  o c c u p a t i o n a l  g r o u p  f o r  s t u d y "  t o  a s s e s s  t h e  
p o t e n t i a l  c h r o n i c  e f f e c t s  o f  PCBs.  To be i n c l u d e d  we re  
^PCB' rexposed a c t i v e  and i n a c t i v e  w o r k e r s  a t  Monsan to  i n  a 
p l a n n e d  r e t r o s p e c t i v e  c o h o r t  s t u d y . "  What t h i s  would i n v o l v e  
i s  o b t a i n i n g  work  h i s t o r i e s  o f  t i m e  s p e n t  i n  PC3 d e p a r t m e n t s ,  
and  m e d i c a l  r e c o r d s  o f  a c t i v e  and  s t i l l - l i v i n g  i n a c t i v e  
e m p l o y e e s .  '

I h e  s t u d y  w o u l d  no.t  be  c o m p l e t e  w i t h o u t  e x a m i n a t i o n  o f  d e a t h  
r e c o r d s  o f  t h o s e  nPC 3 -e xp o se d"  e m p l o y e e s  who a r e  d e c e a s e d  — 
i n c l u d i n g  t h o s e  who e x p i r e d  w h i l e  emp l oyed  and  t h o s e  who 
e x p i r e d  a f t e r  t e r m i n a t i o n  o f  emp loymen t  b e c a u s e  o f  r e t i r e m e n t  
o r  f o r  any  o t h e r  c a u s e .

The p r o p o s e d  s t u d y  was s t i m u l a t e d  by  a r e p o r t  f rom Dr .  
K imbro ug h ,  T o x i c o l o g i s t ,  CDC, t o  NICSH, t h a t  she  h a d  found  
a n  a l a r m i n g  r a t e  o f  l i v e r  c a n c e r s  i n  r a t s  f e d  A r o c l o r  1260 ,  
B r i e f l y ,  s h e  f ou n d  15 o f  180 f e m a l e  r a t s  w i t h  " d e f i n i t e  
h e p a t i c  c e l l  c a r c i n o m a "  when f e d  A r o c l o r  1260 a t  100 ppm 
i n  t h e  u i e t  f o r  22 m o n t h s .  Only  on e  o f  173 c o n t r o l s  had  t h e  
c a r c i n o m a .  She  t h e n  d e s c r i b e d  a number  o f  o t h e r  l i v e r  t i s s u e  
e f f e c t s  a s  " p r e - c a n c e r o u s  l e s i o n s "  and  found t h e s e  i n  175 o f  
t h e  e x p e r i m e n t a l  r a t s  and  i n  d n l y  t h r e e  o f  t h e  c o n t r o l s .

) F ,on i94 i
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Boisn
5! W*st

Soutn Boston vuitmu 24592
it q j is t s w i

; February 3, 1975
i
* ’ • - i e ti
1■
:

Dr. V. B. Papageorge 
Manager Environmental Control 
Honaanto Coopany 
Organic Chemicals Division 
800 North Llobergh Blvd.
S t. Louis, M issouri 63166

Dear Dr. Papageorga:

Attached you v l l l  fin d  a l i s t  o f quastlons th a t have been askad by 
our employes regarding the use o f In e rteen . Mr. Carry Wilburn, our 
Engineering Manager, f e l t  I f  these questions could be answered you 
would be the man to  answer them.

Ve have h ad ,In  tha p a s t ,workplace meetings with our employes explain ing  
proper use o f In e rteen  and ta i l in g  them unless I t  is  consumed, i t  
p resen ts no re a l  danger to  them.

In  answering these questions, hopefully  ve w ill gain much needed 
knowledge on In e rteen  and how to  prasant i t  proparly to  our employes.

Thank you fo r your help .

Very tru ly  yours,

Dad A. A lbert 
S ta ff  Supervisor 
Personnel le la t lo n i

c c : George Bvlxdoa, Marvin Bowling

r ~ >
W
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1« Q uestion: Does Inerteen  hive permanent e ffec t«  on the human body?
I f  w ,  what type o f permanent damage and how long a period of 
time doe« i t  take fo r chi« to  develop? I f  not, explain whv 
i f  p o ss ib le ,

2 . Question: Several hourly employes have mentioned recen tly  chat many 
chemicals such as Inerteen  cause s te r i l iz a t io n  a f te r  a 
prolonged use. Is  th is  true?

3 . Question: Since Inerteen  e ffe c ts  b ird s  end o ther animals, i f  there i s  no 
re a l e f fe c ts  to  human beings, how do you explain i t  to employes 
In  such a way th a t they w ill  understand why I t  ean k i l l  a b ird  
and not a human?

4 . Question: I f  an es?loye s p i l l s  In ertaan  on h is  c lo th ing  and la te r  takei the 
c lo th in g  home to ba vaahed with ocher cloches, v i l l  th is  have any 
e f fe c t  on he or h is  fam ily and should he carry hla clothea hone 
be be vaahed?

5« Question: Ea^loyea carry  In e rteen  home on the so les of th e ir  shoes end 
complain q u ite  a b i t  about tha a ffe c t Inerteen  haa on wearing 
ou t th e i r  shoes. Is  th is  a serious problem? Will Inerteen  in  

* the  so les  end le a th e r of shoes, over e long period of tim e, have
an e fface  on tha fee t and sk in  since the shoe is  the only 
p ro te c tiv e  equipment we wear on our fa s t  and the Inerteen  
p en e tra te s  through tha le a th a r .

6 . Question: There l a  ona employe in  our plane who had no problem whatsoever 
w ith In e rteen  years ago. A fter s ix  years of using, now when 
he works in  In erteen  (which la  a p a r t o f h is  Job) ha davelops 
a sw elling on the in n er bicep o f h is  l e f t  arm, only in  one 
lo c a tio n . Could th is  be from Inerteen  or not? I t  goes away 
as soon a i he gets out o f the In e rteen . I t  is  s im ila r to the 
sv e ll in g  a f te r  taking an in je c tio n .

7 . Question: Are there  hand cleaning so lvent m ateria ls  th a t va should be
using when working in  In e rteen  to  coee our skin befors working 
l a  I t  and to  wash i t  o f f  a f ta r  we f in ish  working in  i t?
Please give your recocmendatlou. Our employes working in  
In e rteen  are not able to  use gloves since i t  is  an assembly 
a re a . Evan i f  they could, tha Inerteen  would destroy pha 
p ro te c tiv e  glove.

SuaMiry: I f  th e re  are any questions we have not brought up th a t you are
avara o f , please Include in  your cocnenta, or any ocher 
Inform ation you ean give ua concerning the proper use of 
In e rta a n .

E n m w a

4BAN 000027
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February 26, 1575

Mr. Dan A. Albert Staff Supervisor Personnel Relations Vestinghouse Electric Corporation Box 290, Highway 53 '.Vest Sc.th Boston, Virginia 2̂ *592
Dear Mr. Albert:
I have received your letter dated February 3 asking us to respond to a list of questions. Since these questions relate to human health considerations, I have asked our Medical Department to prepare the response. You should be hearing from ua shortly, either from r y  office or from a representative of our Medical Department.
If I can be of further service please let me know.

Sincerely,

V. B. PapageorgeManager, Product Acceptability Specialty Sc Process Chemicals
VBP:pd
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W. B. Papageorge

lu rch  1 8 , 1 9 7 5

S t. Louis_________ BS SX
C. Paton 
E. P, Wheeler 

Vootfc

Attached la  the o r ig in a l o f a l e t t e r  addressed to Mr.
Dan A. A lbert o f  Westinghouse, South Boston, V irgin ia .
The contents o f  th is  l e t t e r  have been reviewed with Dave 
Wood and i t  was agreed that the l e t t e r  be delivered  b7 
you p erson a lly  to South Boston, g iv in g  you an opportunity 
to d iscu ss  w ith the Westinghouse rep resen ta tives the proper 
approach that must be taken in  presenting th is  Information 
to avoid undue concerns and misunderstandings. Will you 
p le a se  d e liv e r  th is  l e t t e r  as soon as p r a c tic a l.

W. B. Papageorge

/pd
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March 18, 1975

i
C

Mr. Can A. Albert
S ta f f  Supervisor
Personnel R elation s
Vestinghouse E le c tr ic  Corporation
Highway 53 Vest
South Boston, V irg in ia  24592

Bear Mr, A lbert:

Attached are responses to the questions l i s t e d  In your 
l e t t e r  dated Pebruary 3* 1975.

In ad d ition  to the In d u str ia l hygiene p ractices described  
in  our responses to your qu estion s, I  cannot overemphasize 
the need to properly control the use and handling o f  
In erteens to prevent th e ir  escape Into the environment.
A lso , In d iscu ssin g  th is  Information with your employees,
Z stron g ly  reconaend that the perspective gained from over 
AO years o f  experience In which no human harm has resu lted , 
be emphasized. In summary, the proper handling o f Inerteens 
should pose no environmental or human health  problems, 
perm itting  s o c ie ty 's  continued use o f a very valuable 
m a ter ia l. .. _  . . _ .. ..... ... ..

I  hope the above Information Is u sefu l to you. I f  1 can 
be o f  further se r v ic e  p lease  l e t  me know.

S in cere ly ,
,  ** ___ j j

V. B. Papageorge
Manager, Product A cceptab ility
S p ecia lty  & Process Chemicals

VBF:pd

■u-PtÀINTIFF’S  bil.^EXH IB IT;:
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a nuli al Vanitala Cim, i*t
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1. Q uestion: Does In erteen  have permanent e f f e c t s  on the
human body? I f  so , what type o f permanent damage and 
now long^ & period  o f time does i t  take fo r  th is  to  
develop? I f  n o t, exp lain  why, i f  p o s s ib le .

The p o ly ch lo r in a ted  biphenyls in  Inerteen can have permanent 
e f f e c t s  on the human body.

The len g th  o f tim e or period o f exposure necessary to  develop 
symptoms depends on the degree or amount o f exposure. In general 
a s in g le  exposure for a few minutes to  atmospheric concentrations*  
th a t cause i r r i t a t io n  to the eyes and/or resp iratory  tract would 
not be expected to  cause e ith e r  the skin eruptions or demonstrable 
l i v e r  Injury. She problem a r ise s  from repeated and prolonged 
exposure to  atmospheric concentrations in  excess of the accepted  
Threshold Limit L evels or repeated and prolonged skin contact. .

The p o lych lorin ated  biphenyls have not been recognized as skin  
' ' ir r i ta n t s 11 in  the same sense th a t cau stic  m aterials or many 

organic chem icals are ir r ita n t s .  Because o f th e ir  "solvent” 
a c tio n  in  removing the natural fa ts  and o i l s  from the skin, 
le a c h in g , drying arid chapping, repeated and prolonged skin contact 
should be avoided.

When th e  p o lych lorin ated  biphenyls are mixed with other c h lo r i­
nated hydrocarbons, the mixture may be c la s s i f ie d  as a Bkin 
i r r i t a n t .

The p o te n t ia l  to x ic  e f fe c t s  in  humans from excessive  exposure 
to  p o lych lorin ated  biphenyls include injury to  the l iv e r  and 
chloraena. In anim als, the l iv e r  e f f e c t  i s  demonstrated by 
Increased l iv e r  w eights and injury to  c e l lu la r  t is s u e . Although 
chloracne i s  d i f f i c u l t  to  evaluate in  anim als, in  humans, th is  
take the form o f comedones (large blackheads with ty p ica l acu*e 
p u stu le s) and may be an extern al symptom of over exposure pre­
ceding ser io u s l iv e r  in jury.

Animal data and human experience in d ica te  th a t the tox ic  e f fe c ts  
are s im ila r  whether exposure r e su lts  from in g e stio n , Inhalation  
o f  vapors, or absorption of the l iq u id  m aterial through the 
unbroken sk in .

(See AIHA h yg ien ic  Guide S eries -  "Chlorodiphenyls" attached .)

2 . Q uestion: Several hourly employees have mentioned recently
th a t  many chem icals such as Inerteen cause s te r i l iz a t io n  
a f t e r  prolonged use. Is  th is  true?

There I s  no evidence that polychlorinated biphenyls cause 
" s te r il iz a t io n "  in  humans.

t,bRh OQlfc*»2
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3« Q uestion: Since Inerteen  e f f e c t s  b irds and other animals 
i f  there Is  no r ea l e f f e c t s  to  human b ein gs, how do *

■you exp la in  i t  to  employees in  such a way that they w i l l  
understand why i t  can k i l l  a bird and not a human?

There i s  a p o te n t ia l r ea l e f f e c t  to  humans -  including death -  
as d iscu ssed  in  the answer to  Question 1 .

IXie to  d iffe r e n c e s  in  metabolism o f food (and food contami­
nan ts) in  b irds and humans (and p a r ticu la r ly  the d ifference  
in  the reproduction process in  b irds and mammals -  in c lu ­
ding humans), b irds are p a r tic u a lr ly  s e n s it iv e  to  many 
ch lorin ated  hydrocarbons includ ing polych lorin ated  biphenyls.

Question: I f  an employee s p i l l s  Inerteen on h is  c loth in g
and la te r  takes the c lo th in g  home to  be wa ed with other 
c lo th e s , V i l l  th is  have any e f f e c t  on he or h is  family 
and should be carry h is  c lo th es home to  be washed?

There should not be 'any e f f e c t  on an employee or h is  fam ily  
from home laundering o f work c lo th in g . I f  washed v;ith other  
c lo th in g , there nay be resid u a l odor o f the chlorinated  
hydrocarbons in  the c lo th in g .

5. Question: employees carry Inerteen home on the so les o f th e ir  
shoes and complain qu ite  a b it  about the e f f e c t  Inerteen  
has on wearing out th e ir  shoes. I s  th is  a seriou s problem? 
V i l i  Inerteen in  the so le s  and lea th er  o f shoes, over a 
long period o f tim e, have an e f f e c t  on the fe e t  and skin  
s in ce  the shoe i s  the only p ro tective  equipment we wear 
on our f e e t  and thè Inerteen penetrates through the 
le a th e r .

There should not be polychlorinated  biphenyl on the flo o r  for  
workmen to  contaminate th e ir  shoes to carry home. The p la s­
t i c i z e r  or so lv en t a c tio n  w il l  destroy or shorten the l i f e  

• o f  the sh oes. More Im portantly, the wearing o f contaminated 
shoes could lead  to  absorption o f the liq u id  through the so le s  
o f  the f e e t  as through any other unbroken skin surface.

6 . Q uestion: There i s  one employee in  our p lant who had no pro­
blem whatsoever w ith Inerteen years ago. A fter s ix  years 
o f  u sin g , now when he works in  Inerteen (which Is a part 
o f  h is  Job) he develops a sw ellin g  on the inner bicep of 
h is  l e f t  arm, only In one lo ca tio n . Could th is  be from 
In erteen  or not? I t  goes away as soon as he gets out of 
th e  In erteen . I t  I s  sim ilar  to  the sw ellin g  a fter  taking 
an In je c t io n .

in M  ?48
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We do not b e lie v e  there can be any a sso c ia tio n  between 
°a sw e llin g  on the inner b icep ” o f the arm and exposure to 
p o ly ch lo r in a ted  b ip h en yls.

7 , Q u e stio n :. Are th ere  hand clean in g  so lven t m aterials that 
we should be using when working in  Inerteen to  coat 
our sk in  b efore  working in  i t  and to  wash i t  o ff  
a f t e r  we f in i s h  working In i t?  P lease g ive your 
recommendation. Our employees working in  Inerteen  
are not ab le  to  use g loves since i t  i s  an assembly 
area. Even i f  they could , the Inerteen would destroy  
the p r o te c t iv e  g love .

We assume the q u estion  re fer s  to  the use o f "Barrier Creams” 
rather than a "hand clean ing  so lven t" .

There are a number o f  b arrier  creams a v a ila b le  to  protect 
•workers a g a in st water in so lu b le  so lv en ts . Probably the most 
e f f e c t iv e  include s i l ic o n e  "to provide an impenetrable sh ield" . 
A problem w ith  such creams I s  th a t they may o f fe r  a fa lse  
sen se  of se c u r ity .

Proper use in clu d es a d is c ip lin e  which requires l ib e r a l a p p li­
ca tio n  a t the beginning o f a v/ork s h if t  and a f te r  each washing 

t o f  the hands during the work day.

1 0 0 1
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H YG IE N IC  GUIDE SERIES

Chlorodiphenyls
(Containing A2% *nd 54% Chlorine]

/  w  \
O * (x + y - 3 or 5)

< ij

Sign ¡Aunt Physical Proportias1
The ehlotodiphenyli i n  light itnw^olorcd mobile (42% chlorinated) tad vueoui (54% 

chlorinated) liquid« with typical chlorinated aromatic odors. The** compound« an  chlorinated 
to ipeeific weight« ot chlorine. Chlorodipbenyl (42%) contain« 42.0 — 0.5 chlorine, an amount 
eoimpondinf to three chlonnc atom« in unuaigncd poaitioiu. Chlorodiphenyl (51%) contain* 
54.3% chlorine corresponding to five chlonnc atom  in unauignrd petition«. Both compound« 
are iiuolublc in water, but io)ubU in bcnaeae, iaroacae, acetone, amyl alcohol, ether and 
cUaraiorei.

Wolecula/ weight:
Flaih m ini (Cleveland

O, C .):
Diatillaiion ranee: 
tp o d ic  gravity:

Vapor prm ure:
0*C

U*C
150*C
200*C

At 23*C and 760 mm Hg: 
iaturaied air contai a«
1 mg/liicr =

Ckùfdipktm jt (42%) 
247J3

176M80*C (S49*-355*F) 
3 25M W C
1.381*1.392 
(23*/15J*C)

0.001 mm 
0.006 sua (« t)

2T0*̂ m

0.080 mg/titer 
M .l ppm 
0,010 mg/lioff

CkUrêJipknjri (34%) 
326.45

None
JM'-SSO'C
1.495*1.505
(65V15J*C)

0.00006 mm 
0.00054 mm (n i)
1.4 mm
».0 BS

0.009 mc/l>tcr 
74.9 ppea 
0.013 mg/liicr

I. Hyi'iMk Slutdirdi
A. UxOOMMBMOtS MAXIMAL ATMOSnHCXlC 

ooMCXMTXATtOMa (8 hours): One millu 
(run chlorodiphenyl (425«) per cubic 
meter o{ air and 0J milligram chloro- 
diphenyl (545«) per cubic meter of 
air.1 This is based on the results of

The C a r a iM  totow a  « tw * M p  J a  j w w wiw^to
h a m l  X i f a a  a *  OUawvJ T o  w tf ft Ci a a  iw  tol  M. L  t o  a  a .............. A* iW o m w i  to Stow
t . S to le  «to ] to  T. C e m  a  ito iw q  to ika

chronic anim al inhalation studies.1

B. S h m t  u p o s u u  t u lm a n c e : Ten mg 
of a diphenyl of unspecified chlorine 
content per cubic meter of air has been 
reported as unbearably irritating.*

C  Atm  o a r  m rate coNCZNTunoN immcih. 
a t il t  itASAaoous to l ife : Not known 
for man. Irritation of the eyes, note 
and throat at levels which have not 
caused acute illness preclude the likeli­
hood of voluntary exposure to immedi­
ately hazardous concentration«.

F iX V *  ? * 5 0
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II. Tnise fro p irtiti
A . I n h a l a t io n : Experiments w ith ch loro  

diphenyl (42%  chlorine) 'rere run at 
concentrations of 8.6 jig /lite r and at 
6.83 > if/lite r of it r . C au, mice, rabbits 
and rau  were unaffected by the higher 
level w hile . guinea pigs showed poor 
growth after seventeen 7-hour/day ex. 
poaura over 24 days. Eighty-four 7- 
nour/day.ecposura at the lower con. 
centration had essentially no effect on 
sim ilar species of animals.1

In  the ease of ehlorodiphenyl (545« 
chlorine) eighty*three 7-hour/day ex* 
pceures over 121 days to a concrestra- 
tion of 5.4 AMg/Iiter resulted in injury to 
liver re lit and increased liver weights in 
rats. A t a concentration of 1J  pg/1iter 
for one hundred and fifty  7-hour/day 
eepovures over 213 days, the rats 
showed distinct microscopic changes in 
the liver.*

T h e literature contains many refer- 
a c ts  to the potential toxic effects of 
chlorinated diphenyls in man and ani­
mals. T he early work included investi­
gations of chlorinated naphthalenes, 
c h lo r in a te d  d ip h e n y ls , chlorinated 
diplienyl oxide and various m ixture! of 
these. A a early report indicated serious 
toxic effects from ehlorodiphenyl chlori- 
mated to the ottent of 6 3 $ .*  A  later 
report by the principal author properly 
identified the earlier sample as a m ix­
ture of chlorinated diphenyl and chlori­
nated diphenyl benzene.* However, only 
a few authors of subsequent papers, bul- 

■ In in s or textbooks have noted this cor­
rection and the original data are cited 
repeatedly aa relating u  chlorinated 

•d iphayhaione. . '
B- S car contact: Both compounds are 

readily absorbed through the dipped, 
intact akin of .rabbits. T h e minimum  
lethal ioat when the undiluted oiatc- 
ria k  were applied to the covered 
tSppcd, mtact skin of rabbits for 24 
b ean  was approximately 1.0 cm A g for 
the 42%  chlorinated and 1-5 gm /kg for 
d ie 34%  chlorinated.*

Local action on the skin is similar to 
that of common organic »(vents where 
contact leads to removal of natural fau  
and n ib  w ith subsequent drying and 
om ebag of the skia.

Hum an cases of chloracnc have not 
been reported from the uie of these -two 
tpccific chlorodiphenyls. The potential 
undoubtedly exists because of <-»«— 
which were reported from the use of 
chlorodiphenyls with a higher chlorine 

•content and from mixtures with other 
chlorinated aromatic compounds.M **

C . Ert c o n t a c t : The liquid products and 
their vapors arc moderately irritating to 
eye tissues.

D . I n o u t io m  : The acute oral toxidties of 
the undiluted compounds are not great 
as evidenced by oral L D M's in rau of 
approximately 8.63 gm (7.61 to 9.78 
gm ) per kilogram for the 42% chlori­
nated and 11.9 gm (10.48 to 13.45 gml 
per kilogram for the 34%  chlorinated.* 
Central atrophy of the liver appears to 
be the chief toxic effect.

III. Industrial Hygiene Practice

A . Ixo cm tiA L  vacs: The chlorodiphenyls 
are used as dielectrics for condensers, 
capacitors and transformers, plasticizers 
is  synthetic resins, in emulsion adhes­
ives, as nonflammable hydraulic fluids 
and aa transfer media.

B. Eva lu atio n  o r sxrosvaas:
1. Air tempting and enelynt:

a. D irect field mediods: None
b. Laboratory methods:

(1 ) Collect in secondary butyl 
alcohol in fritted bubbler or 
two Urge unpin gen in 
scries; concentrate sample 
and complete analysis by one 
of various methods for chlo­
rinated hydrocarbons.*.

(2 ) Sample a ir through com­
bustion furnace, collect 
chloride ion from decom­
posed eh lo ro d ip h en y l in 
suitable alkaline solution and 
determine chloride ion con- 
en tra tio n .'

C. H aXAXOS AND TMCia UCOKUtNOU 
c o k teo l:
1. JnkeUiion: Absorption is chiefly by 

inhalation. Concentrations in the 
worknwm atmosphere dwuld be 
maintained below the recommended 
levels Where the chlorinated 
diphoiyls are used at mom tempera*

januery-Febntary, 1965 -

E a r n
. b r n  o 0 1 6 ' * 6

169



Jonuary-Fcbruary, I9C5

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 a fe  
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 e v e n t  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 com a through the device.

2. Skin contoct: Operations and handl­
ing procedum  should be such as to 
avoid the possibility of prole nerd 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: In grin cm 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 air faces 
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 
w ia b k s .

IV. Medical U/armetien
A. Em uccmcy  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

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 Com m om * 
ointment and topical Pontocaine* may 
be indicated.

B. S n c u i.  ra o c m u R is : Persons who are 
regularly or repeatedly rrposed to chlo- 
nodiphenyls should be examined periodi­
cally to detect early evidence of skin 
im iioon  and/or liver damage. Persons 
with known liver disease should not be 
exposed to repeated contact with the 
chlorodi phenyls.
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