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SECTION I 

S W 4 R Y  AND EVALUATION OF CONMENTS RECEIVED 
ON THE DRAFT ENVIRONMENTAL IMPACT STATEXENT 

In  the  FEDERAL  XEGISTER of April 27, 1973 (38 FR 10458) ,  the  Commissioner 

of  Food  and  Drugs  published  a  notice  of  availability of the  draft  environmental 

impact  statzment (DEIS)  issued  by  the Agency  in  reference to  the  proposed r u l e  

&king on selenium  in  animal feeds. Copies of this  statement  were  submitted 
4 

to other  Federal  agencies and the  Council on Environmental  Quality  pursuant 

to  the  provisions  of the  National  Environmental  Policy Act. All comments 

received  have  been  reproduced  and  are  presented in Appendix  D.  Although 

the  official coment'period closed  on June 27, 1973, we have  ccnsidered  all 

comments  received  as  of  November 1, 1973, and  discussed  them in the final 

environmental  impact  statement. 

A  total  of 27 comments from the  public,  industry,  trade  associations 

and Federal  agencies was received  concerning  the  draft  environmental 

statement, Ten of these  comments  were from feed  nanufacturing 2nd associated 

industries,  eleven from other  government  agencies,  two  from  trade  associations, 

three from university  scientists, and one  from  a  private  citizec. 

The  substantive  issues  that  were  raised  by  the  comments  have  been 

summarized  and  are  evaluated as follows: 

1. The judicious  monitoring. of  the  proposed  use of selenium was 

emphasized  in  several  cGmments  (Appendix D, Comments No. 3,  4 b ,  4c,  4e, 4g, 

5 and 12). It was unclear  as to  why  all  animals  and  birds in a l l  geographical 

locations  must or should  be  treated  alike  and as to how the use of  selenium 
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cou ld   be   conf ined   t o   p roven   i nc idences  of de f i c i ency   demons t r a t ed  and 

d e f i n e d  by known c l i n i c a l   s i g n s .   F u r t h e r ,  a q u e s t i o n  was raised i n  r e g a r d  

t o   t h e   c a p a b i l i t y  of t h e  Food  and  Drug  Administration (FDA) t o  p r o v i d e   t h e  

. manpower necessa ry   t o   non i to r   t he   p roposed   u se   o f   s e l en ium.  

The f o r e g o i n g   i s s u e s  are c l o s e l y   a l l i e d   t o   t h e  comments t h a t   r e f e r r e d  

t o   t h e   i n a d e q u a c y   o f   t h e   s e c t i o n   o n   f e e d   n o n i t o r i n g .  A more  complete 

d i s c u s s i o n  w a s  r eques t ed .  One commentator  described a p rospec t ive   p rog ram 

f o r   e n s u r i n g   t h e   s a f e   u s e  of se len ium  in   an imal   feeds .   This   p rogram  inc luded  

feed   moni tor ing .  

The FDA, upon c a r e f u l   c o n s i d e r a t i o n  of t h e s e   i s s u e s ,   c o n c l u d e s   t h a t  

S e c t i o n  409 of t h e   F e d e r a l  Food,  Drug,  and  Cosmetic Act p r o v i d e s  the 

c o n t r o l   n e c e s s a r y   t o   a s s u r e   t h e   s a f e   u s e  of s e l e n i u n   i n  an:inal f e e d s .  The 

f a c t o r s   t h a t   f o r m   t h e   b a s i s  for t h i s   c o n c l u s i o n  are d i s c u s s e d  as follows. 

S e l e n i u m   d e f i c i e n c y   r e s u l t s  i n  a s e t  o f   r e l a t i v e l y   n o n - s p e c i f i c  

symptoms i n   p o u l t r y   a n d   s w i n e   a n d  as such  a p o s i t i v e   d i a g n o s i s   w o u l d   d e p e n d  

on a post-mortem  examination  by a v e t e r i n a r y   7 a t h o l o g y   l a b o r a t o r y .  MosC 

produce r s   cou ld   no t   r ecogn ize  a s e l e n i u n   d e f i c i e n c y  i n  t h e l r   b i r d s   a n d  

f l o c k s   w i t h o u t   t h i s   e x a m i n a t i o n .   I n   l i n e   w i t h   t h i s ,   s u p p l e m e n t a t i o n   w i t h  

s e l e n i u m   a f t e r   t h e   o n s e t  of  t h e   c l i n i c a l  symptoms w i l l  n o t   r e c o v e r   t h e  bulk 

of t h e  economic losses caused   by   the   d i sease .  

With r ega rd   t o   t he   p reva lence   o f   s e l en ium,  i t  is w e l l  known t h a t  

. c e r t a i n   g e o g r a p h i c  areas o f   t h e  U.S. p r o d u c e   f e e 2 s t u f f s   t h a t   c o n t a i n  

a d e q u a t e   q u a n t i t i e s  O E  se l en ium.   These   f eeds tu f f s  are n o t   i d e n t i f i e d  

as t o   o r i g i n  when  the:y move t h r o u g h   i n t e r s t a t e  commerce and ,   accord-  

ingly, e n d - p o i n t   u t i l i z a t i o n  may occur  a t  a f a i r   d i s t a n c e  from t h e  
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produc t ion  area. It has   been   e s t ima ted   t ha t ,  a t  most ,  70 pe rcen t  

of   swine   and   poul t ry   feeds   conta in  less t h a n   a d e q u a t e   q u a n t i t i e s  of 

selenium.  The  remaining 30 pe rcen t  of t h e   f e e d s ,   t h e r e f o r e ,   d o  n o t  r e q u i r e  

selenium  supplementat ion.  The ava i lab le   da ta ,   however ,   do   demonst ra te  

tha t   se len ium  supplementa t ion  of adequa te   f eeds  w i l l  no t   cause  a n  animal  

o r  human heal th   problem. 

I n   r e f e r e n c e   t o   t h e   c o n t r o l  of  selenium  usage,  i t  should  be  recognized 

t h a t  a l l  f e e d   a d d i t i v e s  a re  s u b j e c t   t o   S e c t i o n  409 of   the  Federal   Focd,  

Drug,  acd  Cosmetic  Act. Many o f   t h e s e   f e e d   a d d i t i v e s   ( v i t a m i n s ,  t race 

m i n e r a l s   a n d   o t h e r   n u t r i e n t s )   p r e s e n t l y  are l i s t e d  as "genera l ly   recognized  

as  sa fe"  items. It is  acknowledged t h a t  ce r ta in  t race n u t r i e n t s  on t h e  

11 g r a s  list" are more tox ic   t han   s e l en ium (when t o x i c i t y  i s  expressed  as a 

m u l t i p l e  of t h e  amount r e q u i r e d   f o r  optimum n u t r i t i o n ) ;   n o n e t h e l e s s ,  a l l  of 

t hese   f eed   add i t ives   have   en joyed  a l o n g   h i s t o r y  of s a f e  u s e .  Th i s  his tor^ 

demons t r a t e s   t ha t   t he   f eed   i ndus t ry  is  capab le  of producing a s a f e   f e e d  

from a p o t e n t i a l l y   t o x i c   f e e d   a d d i t i v e .  To assist  i n   t h i s  t ask ,  t he  FI?A 

has imposed a v a r i e t y  of c o n t r o l s   o n   t h e   f e e d   i n d u s t r y .  Feed milis a re  

r e g i s t e r e d   w i t h  FDA. T h i s   r e g i s t r a t i o n   e n s u r e s   t h a t   t h e   f e e d  m i l l  has 

t h e  appropriate e q u i p m e n t ,   f a c i l i t i e s  and personnel   which are  r e q u i r e d   t o  

p r e p a r e   q u a l i t y   f e e d s .  Feed mills are a l s o   s u b j e c t   t o   i n s p e c t i o n  by  F3.4. 

T h i s   i n s p e c t i o n   e n s u r e s   a d h e r e n c e   t o   t h e  Good Manufac tur ing   Frac t ice  

r egu la t ions   fo r   bo th   f eeds   and   p remixes .  All r e c o r d s   a r e  examined  during 

t h i s   i n s p e c t i o n .   I n   a d d i t i o n   t o   c o n t r o l   b y  FDA, feed  mills a re  a l so  

s u b j e c t  t o  c o n t r o l  by t h e   r e s p e c t i v e  s t a t e  a u t h o r i t i e s .  iv'hereas t h e  

d e g r e e   o f   c o n t r o l   v a r i e s   f r o m  s t a t e  t o  state, g e n e r a l l y  a l l  feeds  must  
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b e   r e g i s t e r e d   w i t h   t h e  s t a t e ,  a l l  l abe l s   mus t  be f i l ed  and  reviewed,  and 

feeds  can  be  sampled  and  analyzed f o r  n u t r i e n t   c o n t e n t .  

F i n a l l y ,   t h e  amount  of  selenium i n   f o o d  i s  cur ren t ly   be ing   de te rmined  

by FDA a s  o n e   f a c e t  of the  Market   aasket   Survey.  The USDA a l s o   p l a n s  

to   i nc lude   s e l en ium  in  i t s  meat survei l lance  program. 

Accordingly,   the   Commissioner   concludes  that   the   proposed  rule  

making i s  a d e q u a t e   t o   e n s u r e   t h e   s a f e   u s e  of  selenium. Not a l l  an imals  

and b i r d s  are t o   b e   r e a r e d  cn selenium-supplemented  feeds  since a t  l e a s t  

30 percent of t h e s e   p o p u l a t i o n s . a r e   a l r e a d y   r e c e i v i n g  a selenium-adequate 

d i e t .  It i s  c lear  t h a t   c o n f i n i n g   t h e   u s e  of s e l e n i u m   t o   a f t e r   t h e   o n s e t  of 

c l i n i c a l   s y m p t o m  would o b v i a t e  much o f   t he   expec ted   bene f i t .  The u s e  of 

se len ium  should   be   conf ined   on ly   to   those   ins tances  when a producer   has  

experienced a h i s t o r y  of s e l en ium  de f i c i ency .   Th i s   u se   h i s to ry  w i l l  permi t  

t he   p roduce r   t o   p reven t   t he   d i sease   i n   subsequen t   he rds   and   f l ocks .  

Yon i to r ing   t he   u se  of selenium by a program of f r equen t  and e x t e n s i v e  

feed a n a l y s i s  is not  a v i a b l e   a l t e r n a t i v e .  The  work  of S c o t t . ( 1 9 7 3 )  

snows t h a t   f e e d   a n a l y s i s  may o r  may n o t   p r e d i c t   t h e   o c c u r r e n c e  of selenium 

de f i c i ency .   Fu r the r ,   t he   impos i t i on  of such   ana lys i s  i s  q u i t e   e x p e n s i v e  

and  nay  overr ide  any  cost   benefi t   which w i l l  r e su l t   f rom  the   p roposed   u se  

of  selenium. It should   be   reca l led ,   however ,   tha t   supplementa t ion  o f  

selenium-adequate   feeds  with  selenium w i l l  n o t   a d v e r s e l y   a f f e c t   a n i m a l   o r  

human h e a l t h .  

F i n a l l y ,   t h e  use  of selenium w i l l  be   monitored a s  f a r  as  tSe selenium 

r e a c h i n g   t h e  human consuner i s  concerned .   Se len ium  has   been   inc luded   in  

4 



t h e  FDA Market   Baske t   Survey   for   the   pas t  two years. Data from t h i s   s u r v e y  

w i l l  provide  background  information upon  which t h e   e f f e c t  of the   p roposed  

a c t i o n  on the  selenium  content   of   food  can be a s s e s s e d .  

2 .  Comments were a l so   r ece ived   wh ich   a l luded   t o   t he   i nadequacy  

of t he   s ec t ion   on  human t o x i c i t y  (Appendix D ,  Comment  No. 4b,  4c,   4e  and 5 ) .  

A s  such,   concern was e x p r e s s e d   o v e r   t h e   p o t e n t i a l   o c c u p a t i o n a l   h e a l t h   h a z a r d  

t o   p e r s o n s   w o r k i n g   i n   f e e d m i l l s ,   t h e  amount o f   s e l e n i u m   r e q u i r e d   t o   e l i c i t  a 

t o x i c   r e s p o n s e   i n  humans, t h e  amounts of selenium  which  were  used  in   the 

c a r c i n o g e n i c i t y  tes ts ,  and o t h e r   f a c t o r s   r e l a t e d   t o   t h e   p o t e n t i a l   i m p a c t  

on humans. In   gene ra l ,  more i n f o r m a t i o n   r e l a t e d   t o  human t o x i c i t y  was 

requested.   This   sect ion  has   been  expanded  accordingly  (pages 30-35). 

It should   be   emphas ized   tha t   the   e f fec ts   o f   the   p roposed   ac t ion  on 

t h e  human popula t ion   can  b e  estimated f rom  the   an ima l   t ox ic i ty  and t i s s u e  

r e s i d u e   s t u d i e s .   I n  most animals ,  3.0 ppm of d i e t a ry   s e l en ium  approx ima tes  ., 

t h e  minimum toxic   dose .   In  rats, 2 .0  ppm of d i e t a ry   s e l en ium  p roduces  

l i v e r   c i r r h o s i s .   T h e s e   s e l e n i u m   l e v e l s  are much grea te r   than   those   which  

o c c u r   i n   t h e   t i s s u e s  of animals  reared  on selenium-deficient/sufficient 

d i e t s .   F u r t h e r ,   t h e   l o g i c   d e v e l o p e d   i n   t h e  DEIS was based on t h e   f a c t   t h a t  

t h e  amount o f   s e l e n i u m   i n   t i s s u e s   f r o m   t r e a t e d   a n i m a l s  i s  s i m i l a r   t o  t3e 

a m m t  i n  un t rea ted   an imals   tha t   have   been  reared on d i e t s   a d e q u a t e  i n  

se len ium  f rom  na tura l   sources .   S ince  30 pe rcen t   o f   an ima l   f eeds   a r e   adequace  

i n  s e l e n i u m ,   t h i s   e x t e n t  of t h e  human popula t ion   has   been   exposed   to  an 

amount of seleniurr! i n  t i s s u e s   w h i c h  w i l l  be   pe rmi t t ed  by t h e  Froposed  order.  

Th i s   exposure   has   r e su l t ed   i n  no known c a s e s   o f   t o x i c i t y   i n  humans. 

5 



The  feed  industry i s  aware o f   t he   po ten t i a l   haza rd   caused  by d u s t s  

and a e r o s o l s  of p o t e n t i a l l y   t o x i c   f e e d   i n g r e d i e n t s .  The p r e c a u t i o n s   r e q u i r d  

a re  d e s c r i b e d   i n  2 1  CFR 133, t h e   r e g u l a t i o n s   c o n c e r n i n g  good manufactur ing 

p r a c t i c e s  f o r  feeds  and premixes. 

3 .  Fur the r  comments addres sed   t he   i nadequacy   o f   t he   s ec t ions  

c o n c e r n i n g   p o t e n t i a l   e f f e c t s   o n   a q u a t i c   b i o t a ,   p l a n t   a c c u m u l a t o r s  and 

w i l d l i f e  (Appendix D ,  Comment No. 1, 2, 4d and 4 g ) .  T h e s e   e f f e c t s  are t o  

be  examined i n   t h e   l i g h t  of  t h e   i n c r e a s e d   b i o l o g i c a l   a c t i v i t y  of sodium 

s e l e n i t e  o r  s e l e n a t e .  

The  Commissioner  concludes  that   these areas were not   thoroughly  

d i s c u s s e d   i n   t h e  DEIS and as such  the  present   s ta tement   has   been  expanded 

(Pages 35-37). 

The DEIS s t a t e m e n t   i n   r e f e r e n c e  t o  t h e   b i o l o g i c a l   a c t i v i t y  of s e l e n i t e s  

and s e l e n a t e s  was l imi t ed   t o   an ima l s .   Sco t t  (1973) h a s  shown t h a t   t h e  

b i o l o g i c a l   a v a i l a b i l i t y   o f   s e l e n i u m   i n   f e e d s t u f f s   v a r i e s .  Thus,  the 

selenium i n  g r a i n s  is 35 p e r c e n t   a v a i l a b l e ,   t h a t   i n   s o y b e a n  meal i s  65 

p e r c e n t   a v a i l a b l e ,   a n d   t h a t   i n   f i s h  meal is 33 p e r c e n t   a v a i l a b l e .  These 

d a t a  make i t  c l e a r   t h a t   f e e d   a n a l y s i s  may o r  may n o t  be  a n  i n d i c a t o r  o f  

s e l e n i u m   s t a t u s .   T h e s e   d i f f e r i n g   b i o l o g i c a l   a v a i l a b i l i t i e s   a r e   n o   d o u b t  

due   t o   t he   f ac t   t ha t   i no rgan ic   s e l en ium salts  a re  p a r t i a l l y   m e t a b o l i z e d  

to   t he   s e l en ium  ana logs  of c y s t i n e  and  methionine. The ana logs  are 

inco rpora t ed   i n to   p ro t e ins   wh ich  are  d i f f e r e n t i a l l y  and   incomple te ly   d iges ted .  

The b i o l o g i c a l   a v a i l a b i l i t y  of t h e   v a r i o u s  forms of s e l e n i u m   t o  a l l  components 

of t h e   l i f e   c h a i n   h a s   n o t   b e e n   d e t e r m i n e d .   I n   t h i s   r e s p e c t ,   i n f o r m a t i o n  i s  

n o t   a v a i l a b l e   t o  assess such   e f f ec t s   on   t he  s o l 1  microbes ,   p lan ts ,   and  

p r e d a t o r s .  
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4 .  An i s s u e  was r a i s e d   i n   r e g a r d   t o   t h e   t r a d i t i o n a l   p a t t e r n s   o f  

manure   d i sposa l   and   the   in f luence  of t h e s e   p a r t e r n s   o n   l o c a l i z e d   e n v i r o n -  

mental  impacts  (Appendix D ,  Coment  No. 4 g ) .  

The   a s sumpt ion   t ha t   t he   t r ad i t i ona l  method of manure d i s p o s a l   i n v o l v e s  

a p p l i c a t i o n   t o   t h e   l a n d  i s  af f i rmed by Weeks e t  a l .  (1972) .  These 

a u t h o r s   i n d i c a t e   t h a t   t h e  maximum f e a s i b l e   a p p l i c a t i o n  r a t e  i s  20 

t o n s / a c r e   ( f r e s h   w e i g h t   b a s i s ) .   T h i s   v a l u e   c o r r e s p o n d s   t o   t h e  5 t o n s / a c r e  

assumed i n  t h e  DEIS. The p o s s i b i l i t y  i s  good t h a t   t h e   m n u r e  w i l l  3e 

composted p r i o r   t o   l a n d   d i s p o s a l   s i n c e   t h e   l a n d  i s  plowed u s u a l l y   i n  

t h e   f a l l   o r   s p r i n g .  The e f f e c t s   o f   t h i s  pract ice  are  d i s c u s s e d   i n   t h e  

f ina l   impac t   s t a t emen t   (Pages  38-39). 

5 .  Two commentators were conce rned   t ha t   t he re  was no con t ro l   ove r  

t h e  amount  of s e l en ium  in   t he   p remix   and   t ha t   t he   p roposed   r equ la t i cn  was 

vague   in   th i s   a rea   (Appendix  D ,  Comment No. 4b and 1 2 ) .  P h y s i c a l  

s p e c i f i c a t i o n s   f o r   s e l e n i u m  compounds  and premixes were a l s o   r e q u e s t e d .  

The  Agency a g r e e s   w i t h   t h e s e   c o m e n t s  and t h e   f i n a l   o r d e r   p r o v i d e s   t h a t  

p remixes   a r e   t o   con ta in  no more than 90.8 mg. of   selenism p e r  pound. 

There i s  no q u e s t i o n   t h a t   a d e q u a t e   q u a l i t y   c o n t r o l  is e s s e n t i a l  to  

CL &;.e success  of the  proposed  use  of  selenium.  Such  controls  are now be in?  

a p p l i e d  by  t h e   f e e d   i n d u s t r y   t o  a v a r i e t y  of f e e d   i n g r e d i e n t s  and a d d i t i v e s .  

FDA is cognizant  of the   impor tacce  o f  t h e s e   c o n t r o l s  as evidenced by 

p u b l i s h e d   r e g u i a t i c n s  ( 2 1  CFR 133)--the Good Nanufac tur ing  Practice 

Regula t ions .  It should a l s o  be remembered tha t   the   cont ro i   o f   non-medica ted  

f e e d s  i s  unde r   t he   aeg i s  of t h e  s ta te  f e e d   c o n t r o l   o f f i c i a l s  who a re  

r e spons ib l e  f o r  l a b e l i n g ,   f e e d  m i l l  i n spec t ion   and  a v a r i e t y  of o t h e r  
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.. . 

a c t i v i t i e s   i n c u m b e n t   t o   t h e   m a n u f a c t u r e  of q u a l i t y ,  wholesome feed .  

Notwi ths tanding   the   above ,   the  FDA a g r e e s   t h a t   p r e m i x   p r e p a r a t i c n  

w i l l  h a v e   t o   b e   d o n e   c a r e f u l l y .   T h i s   s i t u a t i o n  i s  not   un ique   to   se len ium 

s ince   t he   f eed   i ndus t ry   a l r eady   manufac tu res   p remixes  t o  p r o v i d e ,   f o r  

e x a m p l e ,   t h e   f o l l o w i n g   n u t r i e n t s   t o   b r o i l e r   c h i c k e n s :  

Nu t r i en t*  p m  i n  Feed 

Vitamin K .530 
B i o t i n  -090 
Vitamin P, 1 2  .009 
Folac in  .550 
Iod ine  .350 

*(c i t ed   i n   Nu t r i en t   Requ i remen t s  of P o u l t r y ,  1971)  

These   nu t r i en t   concen t r a t ions   can   be  compared t o   t h e  0.1-0.2 ppm 

leve ls   o f   se len ium  proposed   by   the   cur ren t   ac t ion .  

The  Commissioner  does  not  consider i t  n e c e s s a r y   t o  set  

phys ica l   spec i f i ca t ions   on   t he   s e l en ium c.ompounds since  seleniurr!  

premixes  can  be  prepared  in  a v a r i e t y  of ways ( s o l i d   t o   s o l i d   d i s p e r s i o n ,  

i n t e r m e d i a t e   p r e m i x e s ,   l i q u i d   t o   s o l i d   d i s p e r s i o n ) .  I n  t h i s   r e g a r d ,  

the   feed   r . anufac turer   could   se lec t   the   t echnique   which  b e s t  f i t s  h i s  

equipmect   and  pract ice   with  proper   precaut ions.  

The  Agency d o e s   n o t   a g r e e   t h a t   t h i s   i s s u e  i s  i m p o r t a n t   i n   a s s u r i n g  

compl iance   to   the   p roposed   order .  It i s  unclear ,   however ,  how a marker 

would  improve  the  enforcement   potent ia l   that  now e x i s t s .  A 1 1  feed  m i l l s  

r e t a i n   r e c o r d s   o f   t h e   c o n t e n t s  of each   ba tch   o f   feed   tha t  i s  manufacturE!d. 

These   records  are  a v a i l a b l e   f o r   i n s p e c t i o n  by du ly   au tho r i zed   agen t s  of 

t h e  Federal   and s ta te  governments.  Such  examination w i l l  r e v e a l  if i l l e g a l  

f eeds   a r e   be ing   p roduced .   Th i s   p rocedure   has   been   e f f ec t ive   i n   t he   pas t : .  
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It must  be  emphasized  that  the  proposed  action is subjected  to  the full pre- 

clearance  and  enforcement  requirements  provided  by  Section 409 of  the Federai 

Food,  Drug, and  Cosmetic  Act.  Furthermore,  the  labeling of all feeds  must 

contain the  following  statement--"Caution: Follow  label directions. The 

addition to  feed of higher  levels of this  premix  containing  selenium  is  not 

permitted . " 
6. One  commentator  discussed  the  potential  adverse  effects  of  a  local 

transient  impact  caused by accidents  in  the  shipment  of  selenium  premixes  and 

cross-contamination o f  these  shipments  (Appendix D, Ccmrnent No. 12). 

The  Commissioner  concludes  that an accidental  spill.  of  a  single  ton  of 

premix  may  have  a  deleterious  effect,  if  it  goes  directly  into  the  water  supply. 

Such  impacts  were  not  considered in the DEIS since it  is  not  possible  to 

envision all of  the kinds of  accidents.  Cross-contamination  of  premixes  is 

unlikely  since  these  are  usually  shipped  in  sealed  multiwalled  paper  bags 

or  car  tons. 

7. A  commentator  (Appendix D, Comment No. 4g) requested  a  comparison 

of the  iinpacts of a single  large  application  of  selenium  versus  multiple 

small  applications.  The  logic  developed  in  the DEIS assumes  that  multiple 

small  applications of  selenium  do  not  have  as  great an impact  as an equal 

amount  of  selenium  applied  at one time. The  information  available  does  not 

permit  verification of  this assumption,  but  since  selenium  is  a  natural 

component of the  environment,  natural  mechanisms  probably  exist  for  handling 

the substance  in  small  quantities. A single  large  dose may exceed  the 

natural  adaptive  mechanisms. 

8. A  commentator  (Appendix D, Coment No. 8) sought  to  correct  an 

error on page 26 of the DEIS concerning  the  liver  selenium  content  of 

turkeys. This  value  is  now  presented  on  a  fresh  basis  in  accordance 

with  the  other  tissue  residue  data  that  are  presented  (Page 3 3 ) .  
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9 .  A request  was  made  for  the  expansion of the  proposed  action  to 

include  selenium  fortification  of  diets  for all species of farm  animals, 

birds,  laboratory  and zoo animals, and  pets  (Appendix D, Coment No. 4b). 

It should  be  understood  that  the FDA can promulgate  regulations  for 

the  safe  use  of  food  additives  only  after  being  petitioned f o r  such use. 

The  FDA  has  not  been  petitioned  for  the  use  of selenfm in feeds for 

animals  other  than  those  described  in  the  prcpcsed  action. It is 

understandable,  however,  that  these  other  species of animals may also 

need  selenium  supplementation. 

10. A  commentator  was  concerned  that  the  proposed  action  would 

constitute an abuse  of  our  natural  resources  (Appendix D, Comment No. 14). 

The  Commissioner  concludes  that  the  proposed  action will not  result 

in an irretrievable  commitment of this  resource.  Selenium  is  a  by-product 

of the  copper  smelting  industry  and has  limited  use  at  the  present  time. 

Further, it is  estimated  that  the  proposed use of selenium will involve 

very  small  quantities (6,000 kg./year). 

11. A  commentator  expressed  concern  that  some  of  the  terminology 

used  in  this DEIS would  not  be  ,clearly  understood  by  the  general  public. 

Accordingly,  definitions of these  terms  have  been  incorporated  in  the  text 

of the final  statement  (Appendix D, Comment No. 4d). 

12. A  recommendation  (Appendix D, Comment No. 4d) was  made to  modify 

the  format of the DEIS, including  areas  where  there was  a  lack of information, 

so that  the  issues  involved  would  be  more  clearly  defined.  The  merit  of  this 

recommendation  is  recognized  and  the  final  statement,  particularly  Section IV, 

has  been  modified  accordingly. 
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13 .   Seve ra l  comments s u g g e s t e d   e d i t o r i a l   c h a n g e s  and o f f e r e d  

op in ion   suppor t ing   t he   conc lus ion  of t h e  DEIS. (Appendix D ,  Coment  Xo. 

4a,  4b,   4c,   6,  7 ,  8, 9,   10,  11, 13, 15, 16,  1 7 ,  18, 19 ,  20, and 2 1 . )  The 

e d i t o r i a l   s u g g e s t i o n s   r e q u e s t e d  a c l a r i f i c a t i o n   o f   c e r t a i n   i s s u e s  and  the 

c o r r e c t i o n  of grammat ica l   and   typographica l   e r rors .  A l l  sugges t ions   have  

been  considered  and  those deemed appropr ia te   have   been   inc luded  i n  t h e  

f i n a l   s t a t e m e n t .  

1 4 .  One commentator  (Appendix D ,  Comment No. 5)  r eques t ed   t he  

d i f f e r e n t i a t i o n   b e t w e e n  a selenium-adequate   diet   and 'a f o r t i f i e d   d i e t .  

Diets may c o n t a i n   a d e q u a t e   q u a n t i t i e s  of selenium f rom n a t u r a l   s o u r c e s .  

These   d ie t s   do   no t   requi re   supplementa t ion   wi th   se len ium.   This   subjec t  

i s  f u r t h e r   c o n s i d e r e d  on page 35. 
* 
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FINAL ENVIRONMENTAL . IXPACT  STATEMEST 

SECTION I I 

SUMMARY 

This   Final   Environmental   Impact   Statement  i s  F r e p a r e d   i n   c o a p l i a n c e  

wi th   the   requi rements   o f   the   Nat iona l   Envi ronmenta l   Pol icy  Act. It concerns 

the   p roposa l  of t h e  Food and  Drug  Administration made i n   r e s p o n s e   t o  a 

p e t i t i o n  by t h e  American  Feed  Xanufacturers  Association,  Inc. ,   to amend 

t h e  Food Addi t ive   Regula t ions   in   accordance   wi th   the   p rovis ions  of t h e  

Fede ra l  Food,  Drug  and  Cosmetic Act t o  p e r m i t  t h e   s a f e   u s e   o f   s e l e n i u n :  as  

a nu t r i en t   i n   t he   f eed   o f   ch i ckens ,   t u rkeys   and   swine .  The  proposed r u l e  

making  provides   that   se lenium (as sodium s e l e n i t e  o r  s e l e n a t e )  may be 

added t o  the   comple t e   f eeds  of chickens  and  swine a t  a l eve l  not   to   exceed  

0 . 1  ppm, and t o   t h e   c o z p l e t e   f e e d  of t u rkeys  a t  a l e v e l   n o t   t o   e x c e e d  0.2 Fprn. 

The Draft   Environmental   Impact  Statement w s s  i s s u e d   f o r  comment by 

Federal   and  State  government  agencies  and  the  public.  b n o t i c e  of a v a i l z b i l i t y  

of the Draft   Statement  was p u b l i s h e d   i n   t h e  FEDERAL REGISTER of A p r i l  27 ,  

1973 .  Ccpies  of t h e   w r i t t e n  comnents  received a re  included  in   Appendix 3 

and a summary and   eva lua t ion  of t h e s e  comments has   been   provided   in  

Sec t ion  I. 

Background  and D e s c r i p t i o n  

Selenium i s  a n   e s s e n t i a l   t r a c e   n u t r i e n t   f o r   a n i m a l s   a n d   p r o b a b l y   f o r  

man which, l i k e   o t h e r   t r a c e   n u t r i e n t s ,   c a n   b e   t o x i c   i f  consumed i n   e x c e s s i v e  

amounts. The c h a r a c t e r i s t i c  which   d i s t inguishes   se len iun   f rom  o ther  trace 

n u t r i e n t s  i s  i t s  r e l a t i v e l y   h i g h   d e g r e e  of t o x i c i t y .  Fcr t h i s   r e a s o n ,  i t  

i s  n e c e s s a r y   t o   c o n s i d e r   t h e   e f f e c t  of selenium  supplementat ion  not  o n l y  on 

1 2  



the  direct  recipients  (swine  and  poultry)  but a l so  on its  ultimate  consumer, 

the  human  population. 

For many  years  there  was  concern  over  the  toxic  effects  of  selenium 

on  animals;  only  more  recent$y  have  the  nutritional  aspects of selenium 

become of interest.  Objections  to  the  concept of selenium as a nutrient 

were  raised  largely  on  the  basis  that some of the  selenium-responsive 

diseases  also  responded  to  other  dietary  supplementation,  notably  vitamin 

E and cystine.  Seleniun is now accepted,  after  extensive  research  stadies, 

as a  necessity  for  the  health  and  growth of large  numbers  of  domestic  animals 

and  birds in wideiy  diverse  sections of the  world. 

These  studies  demonstrated  that  dietary  supplementation  with  selenium 

is effective  in  preventing  the  clinical  signs of a  selenium  deficiency 

in  animals  and  birds. 

Probable  Impact  on  the  Environment 

A variety of beneficial  effects  would  accrue  from  the  implementation 

of the proposed  action.  The m e  of selenium  would  permit  the  more  efficient 

production of food  derived  from  the  affected  animals.  Commensurate  with 

this  enhanced  productivity  would  be  the  more  efficient  use of agronomic 

inputs  (seed,  fertilizer,  land  and labor).  It is anticipated  that  the 

quality of the food so produced  would  also be improved. 

Various  toxic  effects  are  noted  when  excessive  quantities of  selenium 

are  ingested  by  livestock  and  poultry.  When  these  animals are  reared an 

diets  containing  greater  than 3.0 ppm  of selenium, loss of appetite,  atrophy 

of the heart  and cirrhosis of the  liver  can  result.  The  proposed  regulation 

13 



prescribes  use  levels of 0.1 or 0.2 ppm  of  selenium  which  are  considerably 

below  those  required  to  elicit a toxic  response. 

The proposed  use  level  of  selenium  in  animals  has  been  restricted  to 

an  amount  which  will  not  cause an  increase  in  the  levels  of  selenium  in 

the  food  derived  from  the  treated  animals.  The  data  demonstrate  that  the 

edible  tissues  of  poultry  and swine,  when fed a diet  fortified  with 

selenium  at  the  proposed  levels,  will  contain  no  more  selenium  than  tissues 

from  animals  that  have  been  reared  on a  selenium-adequate  diet.  There is 

no evidence  that  these  levels  will  be  toxic t o  man. 

The  possible  carcinogenicity  of  selenium  and  its  salts  has  been 

thoroughly  considered.  The  available  evidence  permits  us  to  conclude  that 

selenium  at  nutritionally  required  levels  is  not a  carcinogen. The evidence 

is  inconclusive  that  selenium  at  very  high  dietary levels,is 2 carcinogen. 

The impact  on  the  natural  environment  (including  physical  and  biological 

components)  resulting  from  the  addition of selenium  to  animal  feeds will be 

restricted to small  amounts of supplemental  selenium  excreted  as  wastes 

by the  treated  animals  (no  more  than 6000 kg./year). 

These  wastes  will  be  returned  to  the  land  surfaces. A s  such, the  level 

of selenium  added  to  the soil, leached  into  the  surface  water  and/or  absorbed 

by certain  so-called  selenium  accumulator  plant  species  will  be  mininal. 

Special  precautions  should be taken  in  those  instances  where  animal 

waste  is  stored  in  piles to insure  that  the  higher  selenium  levels  leached 

by rainfall  under  these  circumstances  will  not  have  direct  access  to  the 

water  table  or  other  aquatic  sources. 
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Selenium is a natural  component of the  ecosphere,  therefore,  the 

synthetic  source  of  the  trace  element m y  enter  ecosystems in  a manner 

similar  to  natural  processes. 

Adverse  Environmental  Impact  Considerations 

There  are  no  known  adverse  environmental  impacts  which  cannot  be 

avoided  by  the  proposed  action  if  selenium  is  used  under  proper  controls 

at  the  levels  provided  for in the  proposed  regulation.  These  proper  controls 

are  provided  by  the Federal Food, Drug, and  Cosmetic  Act  (Sections 402 and 409)  

and  the  good  manufacturing  practice  regulations ( 2 1  CFR 133)  and  are used  by 

FDA  to regulate all food  a.dditives. The  sufficiency  of  these  controls is 

addressed in  Sections I and 111. 

Alternatives to the  Proposed  Action 

There  is no known  economic  alternative  to  meeting  the  selenium  require- 

ments of all  animals and  birds  currently  being  reared on selenium-deficient 

diets in all  geographical  locations of the  United  States.  The  principal 

immediate  advantage t o  be  gained from the  proposed action  would  be 

increased  efficiency in producing foods  of animal  origin.  The  losses in 

animal  husbandry  production  that  are  caused by selenium  deficiency  are 

difficult t o  estimate,  but  they are considered to be  substantial. The 

regulations  confine  use o f  selenium  to  feeds  which  historically  produce 

a  selenium  deficiency  demonstrated  and  defined by known  clinical  signs. 

There  are  other  alternatives  for  satisfying  the animal’s nutritional 

requirements  for  selenium.  These  include  administering  selenium (1) applied 

directly  to  the soil, (2) interregional  feed  blending, ( 3 )  corporeal 

icjection, ( 4 )  addition to  the animal’s and bird’s  drinking  water, and 

(5) feed  monitoring.  Alternatives  three  and  four  would  require  the  use 
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and  environmental  distribution  of  essentially  the  same  amount  of  se.lenium 

as  demanded  by  feed  administration.  These were  rejected,  therefore,  on 

grounds  of  not  being  economically  feasible.  Alternative  number  one  required 

the  use  of  much  greater  quantities of selenium  than  feed  administration. 

This  alternative  was  rejected  because  it  may  impose  a  greater  potential 

for  environmental  degradation.  Alternative  number  five  was  rejected  due 

to  excessive  cost  of  implementation.  Alternative  number  two  was  environ- 

mentally  attractive  since  synthetic  selenium  compounds  would  not  have  to 

be used, but  it  was  infeasible,  costly,  and  thought  to  require  excessive 

energy  outputs. 

Relationship  Between  Local  Short-Term  Uses  of  Man's  Environment  and  the 

Maintenance  and  Enhancement  of  Ldng-Term  Productivity 

Since  selenium  may  be  added t o  the soil of  selenium-deficient 

agronomic  areas,  long-term  benefits  may  accrue  from  the  addition of seleniurn 

to that  soil. No long-term  detrimental  effects  are  anticipated. 

Irreversible  and  Irretrievable  Commitments of Resources  Which  Would  be 

Involved  in  the  Proposed  Action  Should It Be  Implemented 

Based  on  the  low  use  level of this  food additive,  there  would  be  little 

irretrievable  commitment of a  natural  resource  (selenium  is a by-product of 

the  copper  smelting  process). The used  selenium  will  be  distributed so as 

to add  small  amounts to the  basal  leveis. 

Evaluation of Substantive  Issues  Raised  in  the C0mm-m on the Draft 

Environmental  Impact  Statement 

The  substantive  issues  were  thoroughly  considered  and  additional 

relevant  information  has  been  incorporated  into  the  final  statement. 
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Conclusions 

In  assessing  and  ba.lancing  the  potential  value of the addition of 

selenium to  the  feed of  chickens,  turkeys  and  swine  against  the  possible 

environmental  consequences of  such  addition, the FDA's overall  judgment 

is  that  under  quality  control  procedures  selenium  can  be  judiciously 

used in the  production  of food animals  for  the  benefit of the  consumer. 
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SECTION I11 

BACKGROUND AND DESCRIPTION 

Selenium i s  a n   e s s e n t i a l  trace n u t r i e n t  f o r  animals  and  probably 

f o r  man which, l i k e  o t h e r  trace n u t r i e n t s ,   c a n   b e   t o x i c  i f  consuned 

I n   e x c e s s i v e   m o u n t s .  The cha rac t e r i s t i c   wh ich   d i s t i ngu i shes   s e l en ium 

from o t h e r  trace n u t r i e n t s  i s  i t s  r e l a t i v e l y   h i g h  degree-  of t o x i c i t y . a n d  

i s  c i t e d  as one  of  the few mineral   e lements   absorbed b j ~  p l a n t s   i n   s u f f i c i e n t  

c o n c e n t r a t i o n s   t o  k i l l  animals t h a t  ea t  t h e   p l a n t s .  For t h i s   r e a s o n  It i s  

necessa ry   t o   cons ide r   t he   e f f ec t   o f   s e l en ium  supp lemen ta t ion   no t   on ly  

on t h e   d i r e c t   r e c i p i e n t s   ( s w i n e  and p o u l t r y )   b u t   a l s o  on i t s  u l t i m a t e  

consuner--the humar? popula t ion .  

D i s t r i b u t i o n  of  Se len iun  

S e l e n i u m   o c c u r s   i n   n a t u r e   m o s t l y  as  mixed s u l f i d e s  of l ead ,   coppe r ,  

mercury and s i l v e r .  X number of measurements of t h e  t o t a l   s e l e n i u m   c o n t e n t  

of s c i l s  x!as m d e   i n   c c n n e c t i o n   w i t h  s t u d i e s  of t o x i c i t y  i n  tb.e western  United 

S t a c e s  dcr ing   the   per iod  1333 t o  1 9 4 9 .  These s tud ie s   have  been reviewed bv  

LakLr: (145i). S o i l s   c o n t a i n i n g  as  much a s   1 0 0  ppm of to t a l   s e l en ium  have  

Cevelzped  f rom  Cretaceous  sedimencary  rocks  in   the  Northern  Plains  and 

a l c q  t h e   e a s t e r n   f r o n t  of t h e  Rccky Mountains. The c o n c e n t r a t i o n  o f  

selenium in t h e s e   s o i l s  i s  h i g h l y   v a r i a b i e ;  in a s i n g l e   f i e l d ,   s o i l s  

con ta in ing  more than 50 ppm of t o t a l   s e l e n i u m  m y  b e   i n t e r s p e r s e d  t r i t h  

s o i l s   c o n t a i n i n g   l e s s   t h a n  1 ppm. 

T h e  c c n c z n t r a t i o n  cf se l - en iun   i n  scme s e l e n i f e r o u s   s o i l s   h a s   b e e n  

reduced  50th by l each ing   du r ing  the so i l   deve lcpmen t   p rocesses  and by 

i r r i g a t i o n  water. ?!oxon e t  al. (1939) have   e s t ima ted   t ha t   ove r  SO percent  



o f   t h e   s e l e n i u m   o r i g i n a l l y   p r e s e n t   i n  some Cre taceous   sed iments  i n  South 

Eakota  has  been removed  from t h e   u p p e r   p a r t   o f   t h e   s e c t i o n   d u r i n g   t h e  

development of a s o i l   p r o f i l e .   L a k i n  (1961) p re sen ted   ev idence   t ha t  

selenium i s  be ing  removed from some i r r i g a t e d  areas i n   d r a i n a g e  :caters. 

Kubota 'et a l .  (1967) observed   tha t   forage   g rowing  on t h e   a l l u v i a l  

bo t tomlands   a long   the   F l i ssour i   and   Xiss i ss ippi  Rivers conta ined  more 

selenium  than  did  forage  growing on t h e   a d j a c e n t   u p l a n d   s o i l s .  This nay 

b e   i n t e r p r e t e d  as e v i d e n c e   t h a t   t h e   M i s s o u r i   a n d   M i s s i s s i p p i   R i v e r s   a r e  

t ransport ing  selenium  toward  the  sea  f rom  the  upper  par ts  of  t h e i r   w a t e r s h e d s .  

Even though  selenium i s  be ing  removed  from t h e   s u r f a c e   l a y e r s   o f  t h e  s e l e n i f e r o u s  

a r e a s  of t h e   U n i t e d   S t a t e s ,  i t  has   no t   been   e s t ab l i shed   t ha t   t h i s   r emova l  i s <  

r e s u l t i n g   i n  a s i g n i f i c a n t   d e c r e a s e   i n   t h e  areas t h a t   a r e   p o t e n t i a l l y  

capable   o f   p roducing   p lan ts   conta in ing   tox ic   concent ra t ions  of selenium.! 

A un ique   f ea tu re  of t h e   d i s t r i b u t i o n  o f   s e l e n i u m   i n   p l a n t s   i n   t h e  

C'nitec? S t a t e s  i s  the   occur rence  of s e v e r a l   b r o a d   a r e a s   w h e r e   a l n c s t  a l l  

t h e  p l a n t s  sampled  contained low l e v e l s  of s e l en ium.   These   a r eas   cc inc idc  

v i t h  a r e a s   v h e r e   s e l e n i u n   d e f i c i e n c y   i n   l i v e s t o c k  and p o u l t r y  has been most 

no t i ceab le   (F igu re  1). A inajor area o f   s e l en ium-de f i c i en t   so i l   i nc ludes  

c e n t r a l  and sou the rn   F lo r ida   and   t he   t i dewa te r   s ec t ion  of t h e   s o u t h   A t l a n t i c  

c o a s t .  Eere t h e   s o i l s  were formed  by r e c e n t   m a r i n e   a n d   c o a s t a l   d e p o s i t s .  

These   so i l - forming   mater ia l s  were g e n e r a l l y   l a i d  down l o n g   a f t e r   t h e   p e r i o d  

of  s e l e n i z a t i o n  o f  t h e  \ Jes te rn  Great P l a i n s  and the   Rockies .  The selenic: 

conterrt of t h e   f o r a g e s   g r o m   i n   t h e s e   s e l e n i u m - d e f i c i e n t   a r e a s   v a r l e s  f rm 

0.61 t o  0.10 ppm. Q b v i o u s l y ,   t h e r e   a r e   i n p o r t a n t   d i f f e r e n c e s   i n   t h e   c o n c e n t r a -  

t i o n s  of  s e l en ium  in   an ima l   f ezds   p roduced   i n   d i f f e ren t   a r eas .   These   a r e  
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demonstrated i n  t h e  work of Bruins  e t  a l .  (1966),  i n  which a s tandard  

t u r k e y   d i e t   p r e p a r e d   f r o m  mzterials produced i n  western Iowa was compared 

w i t h  a similar d ie t   p repared   f rom materials produced i n  Ohio  and  Yew.York. 

The  Iowa d i e t   c o n t a i n e d  0.37 ppm of   s e l en ium,   and   t u rkeys   f ed   t h i s   d i e t  

showed no evidence  of   selenium  def ic iency.  The Ohio-New York d i e t  conta ined  

0.08 ppm o f   s e l e n i u m   a n d   t u r k e y s   f e d   t h i s   d i e t  showed a h igh   i nc idence   o f  

gizzard  myopathy  (a   muscle   disease) .  

The  median  concentration of se len ium  produced   in  areas cons idered  

hav ing   adequa te   so i l   s e l en ium was 0.26 ppm. Presumably ,   the   concent ra t ion  

of s e l e n i u m   i n   f e e d   g r a i n s  would  show a similar d i s t r i b u t i o n .  

Role of   Seleniu2 i n  N u t r i t i o n  

Selenium i s  a n   e s s e n t i a l  trace nu t r i en t   wh ich  i s  needed  by  poul t ry  

and l ivestock  to   permit   normal   growth  and  metabol ism.   Although i t  i s  p r e s e n t  

i n  a w i d e  v a r i e t y   o f   f e e d s t u f f s ,   t h e   l e v e l s   t h a t   o c c u r  are o f t e n   n o t  

s u f f i c i e n t   t o   s a t i s f y   t h e   a n i m a l ' s   m e t a b o l i c   r e q u i r e m e n t .  Animal n u t r i t i o n  

problems now r e c o g n i z e d   t o   b e   d u s  t o  se len ium  def ic iency   have   Seen   sugges ted  

f o r  over  30 years .   Recognized   ins tances   o f   se len ium  def ic iency  ciiseases have 

unques t ionably   increased ,   bu t   these  may be  due  to   improved  diagnosis .  T h e  

i n s u f f i c i e n c y   p r e c i p i t a t e s   c l i n i c a l   s i g n s  of d e b i l i t a t i o n   i n  a s i g n l f i c a z t  

port icn  of   our   food-animal   populat ion.  Estimates of  economic losses caused 

by  se l en ium  de f i c i ency  in chickens ,   tu rkeys   and   swine  a re  i n   t h e   m i l l i o n s  o f  

d o l E a r s  (see Appendix C ) .  

h .p le   ev idence  i s  a v a i l a b l e   t o  show t h a t   t h e s e   l o s s e s   c o u l d   b e  prever.tc?r! 

i f  se len ium  could   be   used   to   supplement   poul t ry   and   swine   d le t s .   This  

evidence  demonstrates   that   the   proposed  use of s e l e n i u n  i s  necessary   and   sa fe  
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b o t h   t o   t h e   a n i m a l s   t r e a t e d   a n d   t o  humans consuning  the  food  der ived  f rom 

these   an imals .  

New i n t e r e s t   i n   t h e   b i o l o g i c a l   s i g n i f i c a n c e  of selenium  has   developed 

i n   t h e  l a s t  few years, a l though  f o r  many y e a r s   t h e r e  was concern  over i t s  

t o x i c   e f f e c t s  a t  h igh  levels upon an ima l s .   Ob jec t ions   t o   t he   concep t   o f   s e l en ium ' s  

e s s e n t i a l i t y  a s  a n u t r i e n t   c o n t i n u e d   t o   b e   r a i s e d ,   l a r g e l y   o n   t h e   b a s i s   t h a t  

some of the   se len ium-respons ive   d i seases   (d i seases   which   can   be   p revented  by 

s e l e n i u m   t h e r a p y )   a l s o   r e s p o n d e d   t o   o t h e r   d i e t a r y   s u p p l e m e n t a t i o n ,   n o t a b l y  

v i t amin  E. In independent ,   d iscoveries   (Schwarz  and  Fol tz ,  1957: P a t t e r s o n  

e t  a l . ,  1957)  selenium was i d e n t i f i e d  as a t h i r d   f a c t o r   ( v i t a m i n  E and 

c y s t i n e ,  a s u l f u r  arnino a c . i d ,   h a d   a l r e a d y   b e e n   i d e n t i f i e d )   a c t l v e   i n  

p reven t ing   degene ra t ion  of t h e  l iver  i n  rats and was shown t o   p r e v e n t  

e x u d a t i v e   d i a t h e s i s  (a disease c h a r a c t e r i z e d  by edema and  subcutaneous 

capi l la ry   hemorrhages)  in c h i c k s   f e d   t o r u l a   y e a s t  low i n   v i t amin  E .  These 

d i s c o v e r i e s   l e d  t o  i n v e s t i g a t i o n s   w i t h   o t h e r   s p e c i e s  of an ina ls .  A i l  t h e  

e a r l y  work wi th  selenium pias d o n e   w i t h   d i e t s   c o n t a i n i n g  sme selenium and 

s u b s t a n t i a l   u n s a t u r a t e d   f a t ,  and  most of t he   s tud ie s   r evea iec i  a r e l a t i o n s h i p  

between  vitamin E and  selerl ium.  Recently,   the  use  of  synthetic  amino  acid 

d i e t s   e x t r e m e l y  low in   s e l en ium  wi th   J apanese   qua i l   and   ch icks   has  shown t h a t  

s e v e r e   d e f i c i e n c y   s i g n s   a n d   d e a t h   o c c u r   e v e n   i n   t h e   p r e s e n c e  of very   h igh  

d i e t a r y   l e v e l s   o f   v i t a m i n  E (Thompson and   Scot t ,  1969) .  Adding small 

q u a n t i t i e s  of selenium  prevented a l l  s i g n s  of d e f i c i e n c y .  

Swine are  a l s o   a f f e c t e d  by a combined d e f i c i e n c y  of v i tamin  E anc! 

selenium. When s e m i p u r i f i e d   d i e t s   c o n t a i n i n g   t o r u l a   y e a s t  and  adequare 

l e v e l s  of s u l f u r  amino a c f d s  were f e d   t o   w e a n l i n g   p i g s ,  tile an inz l s   deve loped  
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l i v e r   n e c r o s i s   ( d e a t h  of t i s s u e )   o r   h e p a t o s i s   d i a e . t e t i c a   ( a   d i e t - c a u s e d  

l i v e r   d i s o r d e r )   a n d   e v e n t u a l l y   d i e d   u n l e s s   t h e   d i e t  was supplemented w i t h  

v i tamin  E or se len ium  (Egger t   e t  a l . ,  1957) .  I n   o t h e r   s t u d i e s ,   l i v e r  

nec ros i s   and   degene ra t ion  of c a r d i a c  and s k e l e t a l   m u s c l e  were observed in 

p i g s   f e d  a t o r u l a   y e a s t   d i e t   t h a t  was d e f i c i e n t   i n   v i t a m i n  E ( P e l l e g r i n i ,  

1958) .  T h e s e   d e f i c i e n c y   s i g n s  were prevented   by   supplement ing   the   d ie t  

w i th   v i t amin  E or   se len ium,   bu t   no t   wi th   cys t ine .   Nut r i t iona l   c luscular  

dys t rophy  (a   se len ium  respons ive   d i sease   charac te r ized  by degene ra t ion  of 

t h e   s k e l e t a l   m u s c u l a t u r e )  was a l s o   s t u d i e d   i n   p i g s   f e d  a d i e t  of o a t s ,   b a r l e y ,  

a n d   c o t t o n s e e d   o i l ,  a l l  t r e a t e d   t o   r e d u c e   t h e   v i t a m i n  E con ten t   (Ors t ad ius  

e t  al.,- 1963) .  The presence of d i s e a s e  was determined by an e l e v a t e d  

g lu tamic-oxaloace t ic   t ransaminase   (an  enzyme) c o n t e n t  of t h e  plasma. E i t h e r  

v i t a n i n  E o r   s e l e n i u m   i n h i b i t e d   e l e v a t i o n  of t h i s  enzyme, S u t   t h e   b e s t   r e s u l t s  

were obta ined  w i i h  a combinat lon  of   both  nutr ients ,   which  suggested  that  

v i t amin  E and selenium ciere a c t i n g   s y n e r g i s t i c a l l y   ( e n h a n c i n g  t h e  e f f e c t s  

of  e a c h   o t h e r ) .  

1 combined d e f i c i e n c y  of selenium  and  vitamin E i n   c h i c k s   r e s u l t s  

i n   e x u d a t i v e   d i a t h e s i s .   T h i s   d i s e a s e   c a n  5e prevented by supplementing  the 

d i e t s   w i t h   v i t a m i n  E o r  selenium. If amino a c i d   d i e t s   v e r y  low i n  

se l en ium  a re   u sed ,   ch i cks  show poor   g rowth ,   poor   fea ther ing   and   f ib ro t ic  

degene ra t ion   ( t he   fo rma t ion  of f i b r o u s   t i s s u e )  of t he   panc reas  (Thonpson 

and S c o t t ,  1 9 7 0 ) .  Death  usual ly   occurs   fol lowing  markedly  decreased 

abso rp t ion  of l i p i d s ,   i n c l u d i n a   v i t a m i n  E .  The panc rea t i c   degene r s t ion  

r e s u l t s   i n  a dec rease  i n  p a n c r e a t i c  and L c t e s t i n a l   l i p a s e  (an enz-yne which 

c a t a l y z e s   t h e   h y d r o l y s i s  of d i e t a r y   l i p i d s ) ,  which causes  a f a i l u r e   t o  
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d i g e s t   f a t .  Under these   cond i t ions ,   b i l e   f l ow  d imin i shes   marked ly .  I n  t h e  

absence   o f   b i l e   and   monog lyce r ides   i n   t he   i n t e s t ina l   l umen ,   t he re  i s  a 

f a i l u r e   o f   l i p i d - b i l e  and sal t  micelle format ion   ( the   p rocess   which  

f a c i l i t a t e s   t h e   a b s o r p t i o n  of l i p i d s ) ,   w h i c h  i n  t u r n   i m p a i r s   t h e   a b s o r p t i o n  

of v i t amin  E .  

Thompson and  Scott   (1968 a & 3) showed t h a t   t h e   a d d i t i o n   t o   t h e   b a s a l  

d i e t  of f ree  f a t ty   ac ids ; ,   monog lyce r ides ,   and   b i l e  salts  inproved   the  

a b s o r p t i o n  of v i t amin  E and   surv iva l   dur ing   the   exper imenta l   per iod  of 

4 weeks .   The i r   r e sea rch   demons t r a t ed   t ha t   t h i s   add i t i ' on   p reven ted   exuda t ive  

d i a t h e s i s ,   b u t   d i d   n o t   p r e v e n t   t h e   d e g e n e r a t i v e   c h a n g e s  of  t he   panc reas .  

The se len ium  requi rement   for   p revent ion  of p a n c r e a t i c   d e g e n e r a t i o n  was 

found  to   depend  on  the  vi tamin E l e v e l   i n   t h e   d i e t .  With  very h i g h  d i e r a r y  

v i t amin  E l e v e l s  (100 IU p e r   k g . )   a s  l i t t l e  as 0.01 mg. of selenium a s  sodium 

s e l e n i t e   p e r  k g .  of d i e t   p r e v e n t e d   p a n c r e a t i c   d e g e n e r a t i o n .  However, when t h e  

v i t amin  E c o n t e n t   o f   t h e   d i e t  was a t  more  normal   levels  (10-15 IU p e r  k g . ) ,  

0.02-0.04 mg. of selenium p e r  kg.  of d i e t  was r e q u i r e d .  I t  was observed   in  

t h e s e   e x p e r i m e n t s   t h a t   e x u d a t i v e   d i a t h e s i s   d i d   n o t   o c c u r  as l o n g  a s  some 

v i t amin  E was be ing   absorbed .   Thus ,   e i ther   v i tamin  E o r   s e l e n i u m   i n   t h e   d i e t  

will p r e v e n t   e x u d a t i v e   d i a t h e s i s ,   b u t  a modera te   b lood   leve l  of v l t a n i n  E 

a l s o   h e l p s   t o  preserve the selenium i n   t h e  body t i s s u e s ,   t h e r e b y   r e d u c i n g   t h e  

d i e t a r y   l e v e l  of se len ium  requi red  t o  p ro tec t   t he   panc reas .   V i t amin  E 

spa res   t he   s e l en ium  r equ i r emen t s  and conve r se ly   s e l en ixn   enhances   abso rp t ion  

of a lpha- tocophero l ,   thereby   reducing   the   d ie ta ry   requi rement  f o r  v i t amin  E. 

A d i e t  low i n  s u l f u r  amino ac ids   and   s e l en ium  r e su l t s  i n  myopathy 

( a   m u s c l e   d i s e a s e )   i n   t h e   c h i c k   ( C a l v e r t  e t  a l . ,  19621 .  X h i t e   s t r i a t i o n s  
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are  o b s e r v e d   i n   t h e   b r e a s t   m u s c l e .  Adding m e t h i o n i n e ,   c y s t i n e ,   o r   v i t a m i n  E 

p r e v e n t s  myopathy i n   c h i c k s ,   b u t   s e l e n i u m  is  o n l y   p a r t l y   e f f e c t i v e   ( ? ? e s h e i n  

and   Scot t ,  1961) .  The e f f e c t i v e n e s s  of m e t h i o n i n e   o r   c y s t i n e  i s  no t   due  

to   selenium  contaminat ion.   Vi tamin E and   se len idm  appear   to  3c t  syner- 

g i s t i c a l l y   i n   p r e v e n t i n g   t h i s  disease ( C a l v e r t  e t  a l . ,  1 9 6 2 ) .  Combined 

low levels o f  t h e s e  two n u t r i e n t s   p r e v e n t   t h e   c o n d i t i o n ,   b u t   t h e  same l e v e l  

of e i t h e r   o n e  will n o t   p r e v e n t   t h e   d i s e a s e .  

I t  appea r s   t ha t   be tween  0.05 and 0.08 mg. of selenium a s  s o d i u m   s e l e n i t e  

i s  needed p e r  kg. of  d i e t  t o  p r e v e n t   e x u d a t i v e   d i a t h e s i s   . i n   c h i c k s .  The 

amount   depends  on  the  type  of   diet   used  and v i t an in  E l eve l .  Using a 

s e n i p u r i f i e d   d i e t   c o n t a i n i n g   t o r u l a   y e a s t ,  Nesheim  and S c o t t  (1958) 

observed   tha t   adding  9.08 mg. of  se len ium  per  kg. of d i e t   p r e v e n t e d   e s u d a t i v e  

d i a t h e s i s   i n   c h i c k s .  They a l so   obse rved  a grcwth  response tC) s e l e n i m   i n  

the   p resence   o f  a h i g h  l eve l  of   vi tamin E ,  p r o v i d i n g   t h e   f i r s t   e v i d e n c e   t h a t  

selenium i s  r e q u i r e d   f o r  maximum growth r a t e   i n   c h i c k s   i n d e p e n d e n t  of v i t amin  E. 

F i e ld   ca ses   o f   exuda t ive   d i a thes i s   and   myopa thy  i n  chicks  have  been 

s e e n   i n   t h e   U n i t e d  States.  S e v e r a l   o u t b r e a k s   o f   t y p i c a l   e x u d a t i v e   d i a t h e s i s  

have  been  observed i n   f l o c k s  of c h i c k e n s   i n  New Zealand  (Hart ley  and  Grant ,  

1961), and  necropsy showed d e g e n e r a t i o n   o f   t h e   b r e a s t   a n d ,   o c c a s i o n a l l y ,  

degene ra t ion  of t he   g i zza rd   muscu la tu re .   Whi t e   musc le   d i sease  in p u l l e t s  L 

t o  6 mon ths   o ld   has   a l so   been   obse rved   i n  New Zealand ir, s p i t e  of  widesprezd 

use of wheat-germ neal and   syn the t i c   v i t amin  E ( S a l i s b u r y  e t  a l . ,  1 9 6 2 ) .  

These  conldi t ions  have  Seen  prevented  and  control led b y  adding  seleniuin  to  

t h e   d r i n k i n g  water. 
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Manifes ta t ions   o f  a combined  vitamin E and   se len ium  def ic iency   in  

t u r k e y   p o u l t s   d i f f e r  somewhat from those   in   ch icksf   Al though a mild  form 

of e x u d a t i v e   d i a t h e s i s   h a s   b e e n   r e p o r t e d   i n   t u r k e y   p o u l t s   ( C r e e c h  e t  al., 

1957; Rahman e t  a l . ,  1960) ,   t he   cond i t ion  i s  n o t   n e a r l y  as severe as t h a t  

obse rved   i n   ch i cks .  The most c h a r a c t e r i s t i c   s i g n   o f   s e l e n i u m   d e f i c i e n c y  

i n   p o u l t s  i s  a degenera t ion   of   the   g izzard   muscula ture .  

K h i t e   s t r i a t i o n   ( s t r e a k i n g )   i n   t h e   b r e a s t   m u s c u l a t u r e  is a l s o   o b s e r v e d ,  

b u t   o n l y  25-50 pe rcen t  of t h e   p o u l t s  w i l l  have  myopathy i n   t h a t  area whereas 

a lmost  100 percent   have   degenera t ion   of   the   g izzzrd .   Degenera t ion   of   hear t  

muscle i s  a l s o   o b s e r v e d   i n   t u r k e y   p o u l t s   ( S c o t t  e t  a l . ,  1 9 6 7 ) .  

In c o n t r a s t   t o   t h e   c h i c k e n ,  myopathy  observed i n   t h e   g i z z a r d ,   h e a r t ,  

and   b reas t   o f   t u rkey   pou l t s  i s  n o t   i n f l u e n c e d   b y   t h e   l e v e l  of methionine 

o r   c y s t i n e   i n  the d i e t ,  and these   myopath ies  are prevented by selenium. 

Vitamin E d e f i c i e n c y   c a n   r e a d i l y   b e   p r o d u c e d   i n   t u r k e y   b r e e d e r   h e n s ;  no 

ev idence   has   been   ob ta ined   t ha t   s e l en ium  can   subs t i t u t e   fo r   t he   func t ion  

of v i t amin  E i n   r e p r o d u c t i o n   ( J e n s e n ,  1 9 6 8 ) .  

D e s c r i p t i o n  of  Rule  Making 

Accordingly,  t he  Food and  Drug Admin i s t r a t ion   no t i ce  of r u l e  making 

adds  a new s e c t i o n   t o   t h e  Food Addi t ive   Regula t ions   (21  CFR 121.325) 

which w i l l  p r o v i d e   f o r   t h e   s a f e   u s e  of selenium. The r u l e  making p rov ides  

as  follows: The food add i t ive   s e l en ium may b e   s a f e l y   u s e d   i n   a c c o r d a n c e  

wi th   t he   fo l lowing   p re sc r ibed   cond i t ions :  

( a )  The a d d i t i v e  is  used   i n   an ima l   f eed  as a n u t r i e n t   i n   t h e   f o r m   o f  

s o d i u m   s e l e n i t e   o r  sodium s e l e n a t e .  
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(b) It is added t o   t h e  comp1et.e f eed  of  growing  chickens up t o  16 

weeks  of  age  and to   the   comple te   feed   of   swine  a t  a level  n o t   t o   e x c e e d  0.1 

p a r t  p e r  m i l l i o n  of  added  selenium; i t  is  added to   t he   comple t e   f eed   o f   t u rkeys  

a t  a l e v e l   n o t   t o   e x c e e d  0.2 p a r t   p e r   m i l l i o n  of added  selenium. 

( c )  The a d d i t i v e   s h a l l   b e   i n c o r p o r a t e d   i n t o   e a c h   t o n  of the   comple t e  

f eed  of growing  chickens up t o  16 weeks of age  and of swine by a premix 

con ta in ing  no more than  90.8 mi l l i g rams  of  added  selenium  and  weighing 

no t  less than  1 pound.  The a d d i t i v e   s h a l l   b e   i n c o r p o r a t e d   i n t o   e a c h   t o n  

of the   comple te   feed  of t u rkeys  by a premix  containing no more than  181.6 

mill igrams  of  added selenium and  weighing  not less than. 2 pounds. 

(d) The p remix  m a n u f a c t u r e r   s h a l l   a n a l y z e   e a c h   p r o d u c t i o n   b a t c h   o f  

s e l en ium  p remix   and   sha l l   e s t ab l i sh  by s u c h   a n a l y s i s   t h a t   t h e  levels of 

s e l e n i u m   s p e c i f i e d   i n   p a r a g r a p h  (c) o f   t h i s   s e c t i o n  are not   exceeded.  

(e )  The l a b e l   o r   l a b e l i n g   o f  any   se len ium.premix   sha l l   bear   adequate  

d i r e c t i o n s  a n d   c a u t i o n s   f o r   u s e   i n c l u d i n g   t h i s   s t a t e m e n t :   " C a u t i o n :   F o l l o w  

l a b e l   d i r e c t i o n s .  The a d d i t i o n   t o   f e e d  of  h ighe r  levels of ch is   p remix  

conta in ing   se len ium i s  not   permi t ted ."  

( f )   Feeds   conta in ing   added   se len ium may not  be   adminis te red   to   hens  

l a y i n g   e g g s   f o r  human consumption. 

The f i r s t   p r o v i s i o n  states tha t   s e l en ium  can  only  be  used i n   a n i m a l  

f e e d   t o   r e c t i f y  a d e f i c i e n c y  of t h i s   e l emen t .   Se l en ium  supp lemen ta t ion  

i s  e x p e c t e d   t o   b e   l i m i t e d   t o   f e e d s   w h i c h   h i s t o r i c a l l y   p r o d u c e  a d e f i c i e n c y  

bu t  i t  w i l l  no t   be   l imi t ed   acco rd ing   t o   geograph ic  area. Sodium s e l e n i t e  

o r   s e l e n a t e  were s e l e c t e d   s i n c e   t h e s e  sa l ts  provide  a r eady   sou rce  of 

n u t r i t i o n a l l y   a v a i l a b l e   s e l e n i u m .  
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The   s econd   p rov i s ion   spec i f i e s   t he   l eve l s  of s e l en ium  tha t   can  be 

used.  These levels  were e s t a b l i s h e d  by a compar ison   of   the   an ina l ' s   needs  

t o   t h e  amount  of  selenium  that i s  a v a i l a b l e   i n   t h e  more common f e e d s t u f f s ,  

and by an   eva lua t ion   of   res idue   da ta   and   bo th   an imal   and  human t o x i c i t y   d a t a .  

The r e s t r i c t i o n  imposed  by p rov i s ion   ( c )  w a s  i n c o r p o r a t e d   i n   o r d e r   t o  

f a c i l i t a t e   t h e   p r e p a r a t i o n  of f e e d s   c o n t a i n i n g   t h e   r e g u l a t e d  ainount  of 

selenium. This provis ion ,   by   spec i fy ing   an   upper  l i m i t  on t h e   c o n c e n t r a t i o n  

of  selenium in   p remixes ,  w i l l  r e q u i r e   t h e   u s e  of h igh ly   d i lu t ed   p remixes .  

P r o v i s i o n   ( d )   r e q u i r e s   t h a t   e a c h   p r o d u c t i o n   b a t c h . o f   s e l e n i u m   p r e m i x  

i s  t o  be   ana lyzed   fo r   s e l en ium  con ten t .   Th i s   ana lys i s  w i l l  a s s u r e   t h a t  

se len ium  premixes   conta in   the   l abe led  amount of s e l en ium  and ,   i n  no case, 

w i i l  t h i s  amount  exceed 90.8 mg of  selenium  per  pound. 

The a p p l i c a t i o n  of a c a u t i o n   s t a t e m e n t   t o   t h e   l a b e l  as s p e c i f i e d   i n  

p rov i s ion   ( e )  w i l l  ensure   tha t   feeds   p repared   f rom  se len ium  pren ixes  w i l l  

be m n u f a c t u r e d   a c c o r d i n g   t o   l a b e l   d i r e c t i o n s .  

F i n a l l y ,   t h e   s i x t h   p r o v i s i o n  i s  i n c l u d e d   s i n c e   t h e  Food and  Drug 

Adminis t ra t ion   does   no t   have   in format ion  t o  show t h a t   s e l e n i u m   a d m i n i s t r a t i o n  

t o  l ay ing   hens  is a s a f e  pract ice .  

P r o v i s i o n s  of t h e   r u l e  making will become e f f e c t i v e  as i n d i c a t e d   i n  

t h e   n o t i c e   p u b l i s h e d  ir! t h e   F e d e r a l   R e g i s t e r .  

The r u l e   m k i n g   d o e s   n o t  r e l a t e  t o   a n y   o t h e r   p r o p o s a l   t h a t  is T r e s e n t l y  

under   cons idera t ion   by   the  Food and  Drug Adminis t ra t ion .  
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SECTION IV 

- PROBABLE IMPACT ON THE ENVIRONMEXT _ .  

Pr imary   Envi romenta l  Impact 

Pr imary   env i ronmen ta l   impac t s   can   r e su l t   f rom  the   d i r ec t   app l i ca t ion  of 

fo re ign   subs t ances   t o   t h l e   env i ronmen t .  In t h e  case of  selenium,  which i s  

w i d e l y   d i s t r i b u t e d   i n   n a t u r e   a n d  w i l l  b e   a d m i n i s t e r e d   v i a   t h e   f e e d   t o  - 
animals  a t  l o w  l e v e l s ,  w'e would a n t i c i p a t e  no pr imary  environmental   impact  

r e s u l t i n g  from i t s  use .  

Secondary  Environmental  Impact 

A var i e ty   o f   s econda ry   env i ronmen ta l   e f f ec t s  would occur .   Bene f i c i a l  

- impacts  would acc rue  w i t h  regard   to   l and   use   s ince   se len ium  supplementa t ion  

would p e r m i t  t h e  more e f f i c i e n t   p r o d u c t i o n  of p o u l t r y  and l i v e s t o c k .   T h i s  

enhanced   product iv i ty   a l lows  a more e f f i c i e n t   u t i l i z a t i o n  of t h e   a c r e a g e  

a l loca ted   fo r   food   p roduc t ion  and a l so  of a l l i e d   a g r i c u l t u r a l   i n p u t s  

( f e r t i l i z e r ,   s e e d ,   p e s t i c i d e s  and  labor) .  
.a 

I n   o r d e r   t o   d e t e r m h e   t h e   p o t e n t i a l   a d v e r s e   e n v i r o n m e n t a l   e f f e c t s  

of t h e   p r o p o s e d   a c t i o n ,   t h e   f o l l o w i n g   f a c t o r s  were g iven   cons ide ra t ion :  

1. Toxicoiogy 

a .  Animal 

Se le r ium  in   t he   fo rn  of  sodium s e l e n i t e  (Na Se03) o r  sodium 

s e l e n a t e  (Na2Se04) is hi ,ghly  toxic .   Consumption  of   plant  materials con ta in ing  

400-800 ppm of  selenium  have been fa ta l   to   sheep ,   hogs ,   and   ca lves .   Chronic  

s e l e n i u m   t o x i c i t y   i n   l i v e s t o c k   o c c u r s  when animals  consume s e l e n i f e r o u s   p l a n t s  

2 
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con ta in ing  3-20 ppm of selenium  over  a prolonged  per iod.  Miller and 

Schoening (1938) r e p o r t e d   t h a t   s e l e n i s m  as sodium s e l e n i t e  was t o x i c   f o r  

swine when f ed  a t  t h e  r a t e  of 11.3 ppm. 

I n   s t u d y i n g   t h e   e f f e c t  of selenium as sodium s e l e n i t e   i n   t h e   r a t i o n   o f  

p o u l t r y ,  Moxon (1937)  found  evidence  of  toxicity when hens were fed 26 ppm; 

p u l l e t s ,  6.5 ppm; and  growing  chicks, 8 ppm. Khile many f a c t o r s   e n t e r   i n t o  

s e l e n i u m   t o x i c a t i o n ,   t h e   f o l l o w i n g   f a c t o r s   r e v e a l e d  by Muth and  Binns (1964) 

appear   to   be   the   mos t   impor tan t :  (1) s i z e  and  f requency  of   the  doses;  

( 2 )   c h a r a c t e r i s t i c s  of t h e  compound; ( 3 )  presence  of combining,   reducing,  

d i l u t i n g ,  o r  s y n e r g i s t i c   s u b s t a n c e s ;  ( 4 )  i n h e r e n t   s u s c e p t a b i l i t y  of t h e  

animal;  and (5) e f f i c i e n c y  of e l i m i n a t i o n   a f t e r   a b s o r p t i o n .  The s ta tement   by  

Trelease  and  Beath (1949)  t h a t  ''It is n o t   y e t   p o s s i b l e   t o  s ta te  with  any 

degree  of accuracy   what   cons t i tu tes   the  minimum t o x i c   d o s e  of s e l e n i u m   i n  

each of i t s  forms f o r   d i f f e r e n t   k i n d s  of l i v e s t o c k , "  i s  s t i l l  a p e r t i n e n t   o n e .  

It i s  most d i f f i c u l t   t o  s t a t e  with  any  degree  of   accuracy  what   actual ly  

c o n s t i t u t e s   t h e  minimum tox ic   dose  of s e l e n i u n   i n   e a c h   o f  i t s  nmerous  

f o r m s   f o r   d i f f e r e n t   s p e c i e s  of l i v e s t o c k  o r  f o r  man. The r a t i o  between 

b e n e f i c i a l   d o s e  and toxic   dose,   based  on  Factor-3  selenium, is  o f   t he  

order   o f  1:lOO. 

A v a r i e t y  of t o x i c   e f f e c t s  are noted  when e x c e s s i v e   q u a n t i t i e s  of 

selenium are  i n g e s t e d   b y   l i v e s t o c k  and pou l t ry .   Gene ra l ly ,  these an imals  

w i l l  su f f e r   f rom a l o s s  of a p p e t i t e ,   a t r o p h y  o f   c h e   h e a r t ,   c i r r h o s i s  of t h e  

l i v e r  and  anernia. X mclre comple t e   desc r ip t ion  of the t o x i c   e f f e c t s  of 

selenium can be found in "Trace  Eiements i n  Human and  Animal   Nutr i t ion,"  

by 2. J .  Underwood (1971) .  
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I t  has   been  wel l -documented  that- the minimum t o x i c  level  of s e l e n i u n  

i n   p o u l t r y  and  swine  feeds  approximates 3 .0  ppm. Feeds   tha t   have   been  

supplemented  with 0 . 1  o r  0 . 2  ppm of se len ium  conta in   an  amount of selenium 

which i s  weil below  that   which i s  tox ic   t o   pou l t ry   and   swine .   Accord ing ly ,  

s u c h   f e e d s   a r e  safe  for   poul t ry   and   swine .  

The   add i t ion  of s e l en ium  to   an ina l   f eed   has   been   t ho rough ly   cons ide red  

because   o f   t he   ques t ions   t ha t   have   been   r a i sed   conce rn ing   t he   poss ib l e  

carc inogenic   (cancer  caus:Lng) a c t i v i t y  of  selenium.  Avai lable   animal  da t a  which 

h a v e   b e e n   e x t r a p o l a t e d   t o   e f f e c t s   o n  humans have  been  eveluated  by  the Food 

and   Drug   Adminis t ra t ion   and   the   Nat iona l   Cancer   Ins t i tu te .   These   da ta   can   be  

sumnar i zed  as f o l l o w s  : 

(1) Nelson et a l .  ( 1 9 4 3 )  

Selenium w a s  i n i t i a l l y   t h o u g h t   t o   b e   c a r c i n o g e n i c   o n   t h e  Oasis 

of s tud ie s   pe r fo rmed  by  these   workers .  The s t u d i e s  were designed  to  compare 

the   t ox ic i ty   o f   g raded  levels  of n a t u r a l l y   o c c u r r i n g   s e l e n i u m   w i t h   t h a t  

caused by  potassium ammonium su l fose l en ide   (Se loc ide - -a   sys t emic   i n sec t i c ide ) .  

Fenale  ra ts  sere  r e a r e d  on a l o w   p r o t e i n   d i e t  (12  percent )   which   conta ined  

5 ,  7 and 10 ppm of selenium  from  natural   sources   and l 0  ppm cf s e l e n i u n   f r c n  

ammonium po tas s ium  su l fose l en ide  f o r  a l i f e t i m e .   X o r t a l i t y  was high  and  found 

to   be   approx ima te ly   p ropor t iona l  t o  t h e  leve l  of d i e t a ry   s e l en ium.  One hundred 

and  twenty-six rats were d i v i d s d   i n t o  7 groups  of 18. Only 53 surv ived  18 

months; 39 sQrvived  2 4  months. Of t h e  53 ra ts  t h a t   s u r v i v e d  18 months, 11 

developed   l iver   tumors   and  4 developed  advanced  adenomatoid  hyperplasia   (benign 

tumor). None of t he   t umors   ne t a s t a s i zed .  It i s  b e l i e v e d   t h a t  t h e  r , e c p l a s t i c  

l e s i o n s  (new or   abnormal   g rowth)   observed   in   th i s   s tudy  were seccndzry t o  t t e  

c i r r h o s i s  promoted by t h e   n u t r i t i o n a l l y   i n a d e q u a t e   d i e t s   t h a t  were used. 
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( 2 )  Klug and Hendrick ( 1 9 5 4 )  

Groups  of 35, male rats were t r e a t e d   f o r  a l i f e t i m e  with up t o  

1 9  ppm of selenium  der ived  f rom  organic   sources .   The  selenium  t reatments  

r e s u l t e d   i n   d e c r e a s e d  l i f e  spans  and l i ve r  damage. Xo l iver  tumors were 

e v i d e n t .  

(3) Volgartw  and  Tscherkes ( 1 9 6 7 )  

Stud ies   wh ich   appea red   t o   con f i rm  the   r e su l t s  of Yelson 

e t  a l .  (1943) wer2 conducted by t h e s e   w o r k e r s .   T h e s e   s t u d i e s   t e s t e d   t h e  

e f f e c t s   o f   s e l e n i u m  (as sodium  se lena te)  in male ra ts  a t  levels ranging  from 

4.3 t o  8 .6  ppm. Tke d i e t s   u s e d   c o n t a i n e d   1 2   p e r c e n t   p r o t e i n .  The f i r s t   s t u d y  

r e s u l t e d   i n  tumor  development i n   1 4  of  40 animals .  In  the   s econd ,  5 of 

40 animals   developed  tunors .  I n  t h e   t h i r d  stc.dy involv ing  100 a n i n a l s ,  

no an imals   deve loped   tumrs .  Yo c o n t r o l   a n i m l s  xere used in t h e s e   s t u d i e s  

and i t  was subsequen t ly   d i scove red   t ha t   t he  ra t s  used i n  t h e   f i r s t  2 

s t u d i e s  were i n f e s t e d   w i t h  a F z r a s i t e   x h i c h  i s  known t o  induce  tumors.  

( 4 j  Tins l ey  e t  al. (1967)  and   Pa r r  e t  al. (1967)  

These au thor s   conduc ted   an   ex tens ive   s tudy  o f  chronic   se len ium 

c o x i c i t y  i n  ra ts  to   de t e rmine   whe the r   excess   s e l en ium  p roduces   l i ve r   caRce r .  

A t o t a l  of 1 ,437  rats was used w i t h  2 7 4  of t h i s   t o t a l   s e r v i n g   a s   c o n t r o l s .  

T h r e e   d i e t s   w e r e   t e s t e d  (12 p e r c e n t   c a s e i n ,  22 pe rcen t   ca se in ,   and  a 

c o m e r c i a l l y   a v a i l a b l e  r a t  chow).  Selenium treatments ranged  from 0.5 t o  

1 6 .  C ppm and 27-2-fluorenyl-acetamide (a known carc inogen)  was used a s  a 

pos i t ive   cont ro l . .  O f  t5e 1 , 1 2 6  a n i m a l s   t h a t  were a u t o p s i e d ,  63 neoplasns  

were found; 43 of t h e s e   o c c u r r e d   i n   t h e  90 rats   receivir?g  :J-2-f luorenyl-  

acetsmide. The o t h e r  2 0  neoplasms were randomly   d i s t r ibu ted   th roughout  

t h e  rats receiving the various expe r imen ta l   d i e t s .  No hepat ic   neoplasms 
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were found i n  t h e  rats fed  selenium. 

(5) Schroeder  and  Mitchener (1971) 

Male and  female ra t s  i n   g r o u p s  of 50 were t rea ted   wi th   sodium 

s e l e n a t e   a n d / o r  sodium s e l e n i t e  ( 3  ppm o f   s e l en ium)   v i a   t he   d r ink ing   wa te r .  

Because of t h e   h i g h   t o x i c i t y  of t h e  sodium s e l e n i t e   t r e a t m e n t ,   t h e   a n i m a l s  

were swi tched   f rom  th i s   t rea tment ,  a f t e r  t h e  f i rs t  y e a r ,   t o  sodium  selenate  

a t  t h e  same dose.  A l l  of t h e   s u r v i v i n g   r a t s  were t r e a t e d  f o r  2 y e a r s .  

There were no tumors   observed   in   the  rats s t a r t e d  on sodium s e l e n i t e  and 

s w i t c h e d   t o  sodium se l ena te .   Fo r   t he   g roups   t r ea t ed   w i th   sod ium  se l ena te  

f o r   t h e   l i f e t i m e ,  however, i t  was claimed that a higher   incidence  of   tumors  

were f o u n d .   C r i t i c a l   a n a l y s i s  of t h e s e   s t u d i e s  w a s  n o t   p o s s i b l e   s i n c e   t h e  

sodium  se lena te- t rea ted  r a t s  l i v e d   l o n g e r   t h a n   t h e   c o n t r o l   a n i m a l s .  Thus one 

c o u l d   n o t   a t t r i b u t e   r h e   t u m o r s   t o  sodium s e l e n a t e   o r   t h e   i n c r e a s e d   l i f e   s p a n .  

( 6 )  Schroeder  and  Xitchener (1972)  

These same au thor s   r epea ted   t he  r a t  s t u d i e s   i n   m i c e .  Here, 

t rea tment   wi th  3 ppm of   selenium.  via   the  dr inking water d id   no t   have  a 

s i g n i f i c a n t   e f f e c t  on the   i nc idence  of spontaneous  tumors. 

These   s tud ie s ,  examined i n   t o t a l ,  p e r m i t  t he   conc lus ion   t ha t  

selenium a t  n u t r i t i o n a l l y   r e q u i r e d   l e v e l s  i s  n o t  a carc inogen .   Avai lab le  

e v i d e n c e   a t   h i g h e r   l e v e l s  i s  inconclus ive .  

S e l e n i m  a t  h i g h   d i e t a r y   l e v e l s   ( a b o v e  2 ppm) is a proven 

h e p a t o t o p i c   a g e n t .   E a r l y   s t u d i e s  a t  d i e t a r y  levels  of 5, 7 and 10 ppm 

showed l iver  d a m g e  and r e g e n e r a t i o n   i n  ra ts  and   increased   inc idence  of hepato= 

i n   t r e a t e d  animals as  compared w i t h  c o n t r o l s .  Irepatoma d i d   n o t   o c c u r   i n   t h e  

absence of s eve re   hepa to tox ic  phenomena. I n  more r e c e n t   s t u d i e s ,   h e p a t o t o x i c i t y  

32 
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was o t s e r v e d   i n  ra ts  fed  selenium a t  2 ppm. A t  15  ppm, more s e v e r e   l i v e r  

damage was observed  but  was not   associated  with  hepatoma.  :To hepa to tox ic  

e f f e c t s  were note2  a t  0 .5  ppm or  below. 

Knowledge  of s e l en ium  r e s idue   d i s t r ibu t ion   and   concen t r a t ion   l eve l s  

i n   f o o d   a n i m a l   t i s s u e s  i s  i m p o r t a n t   i n   o r d e r   t o   a s s e s s   t h e   p o t e n t i a l   f o r  

human t o x F c   e f f e c t s .   L i m i t e d   d a t a   o n   t h e   d i s t r i b u t i o n  of s e l en ium  in  

a n i m a l s   a n d   b i r d s   h a v e   b e e n   a v a i l a b l e   f o r  some time a s  a r e s u l t  of a n a l y s e s  

conduc ted   In   ccnnec t ion ,   w i th   s tud ie s  of se len i im  tox ic i ty   and   se len ium 

d e f i c i e n c y .  Floxon and  RhiaE (1943) r epor t ed  5.6 ppm of selenium ir! t h e   l i v e r  

and 3 .0  ppm i n   t h e  musc:le of steers tha t   had   been   ma in ta ined   on   s e l en i f e rous  

rangeland  f e r  3 years. Maag and Glenn (1967)  fed  sodium s e l e n i t e   t o  steers 

u n t i l  six out  of e i g h t  m h a l s  died  f rom  selenium  poisoning.  The l e v e l   f e d  

was 1 2 - 2 4  mg./kg. of body weight p e r  week.  The se len ium  conten t  of 

the  muscles  of  t h e s e  steers ranged  from 0 .10  t o  0 .73  ppm. The l i v e r  

conta ined  5.G-12.3 ppm of selenium. 

Useful  reviews 0.f l e v e l s  of se len iun   tha t   occar   under   ncrm.1  

phys ic logica l   ccndi t ioos   have   been   provided   by   Ganther  (1965) and  by 

Hart ley  (1967) .  It has   been shown tha t   an ima l s   r ap id ly   exc re t e   nuch  of t h e  

adminis tered  selenium. 

S c o t t  and  Cantor  (1971)  have shown, using  graded  levels   of   sodium 

s e l e n i t e   i n   d i e t s   f o r   c h i c k e n s  and t u r k e y s ,   t h a t   t h e   s e l e n i u m   c o n t e n t  of 

b lood ,   musc le ,   and   l iver   t ends   to   p la teau  a s  the   s e l en ium  con ten t   o f   t he  

d i e t  is i nc reased .  After selenium had been  added t o  the d i e t  a t  t h e  

raLe cf 0 . 2  ppn,  the  selenium  content  of blood was 0.2 ppm i n   c h i c k s  and 

0.12 p ~ m - i n   t u r k e y   p o u l t s .  The selenium  content  of t h e   l i v e r  vas somewhat 

higher--about 0.6-0.7 ppn! f o r  bo th  ch icks   acd   pou l t s .   These   s e l en ium  l eve l s  
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are vel1 wi th in   the   range   found i n  ch ickens  and t u r k e y s   r e c e i v i n g   n o r m 1  

r a t i o n s .   L e v e l s  of d i e t a ry   s e l en ium up t o   0 . 6 7  ppm d i d   n o t   a p p r e c i a b l y  

inc rease   t he   s e l en ium  con ten t  of t h e   b l o o d ,   m u s c l e ,   o r   l i v e r   o f   c h i c k s  

o r  pou l t s   above   t he   l eve . l s   ob ta ined   w i th  0.2 ppm of d i e t a r y   s e l e n i u m   i n  

t h e  form of   sodium  seleni te .  

The r e t e n t i o n  of d i e t a ry   s e l en ium  and  i t s  d i s t r i b u t i o n   i n   v a r i o u s  

t i s s u e s  of t he   an ima l   have   been   s tud ied   i n t ens ive ly   t h rough   t he   u se   o f   o ra l  

selenium. More recent s t u d i e s   u t i l i z i n g   l a m b s  as tes t  a n i m a l s   i n d i c a t e   t h a t  

25-75 percent  of an o r a l   d o s e  of selenium is  exc re t ed   w i th in  a f e w  days  

a f t e r   i n t a k e   ( E h l i g  e t  al., 1967; Ewan e t  a l . ,  1968 a and  b).   Ruminants  tend 

t o   e x c r e t e  more  of t h e   d i e t a r y   s e l e n i E m   i n   t h e   f e c e s   t h a n  do nonruminants.  

Animals tha t   have   been   deple ted  of s e l e n i u m   r e t a i n  a h ighe r   pe rcen tage  o f  

an o r a l   d o s e  of t h i s   e l emen t   t han  do an imals   tha t   have   been   on  a selenium 

adequa te   d i e t   be fo re   dos ing .  Only  minor e f f e c t s  of v i t amin  E on r e t e n t i o n  

and d is t r ibu t ion   of   se len ium  have   been   no ted .  

I n f o m a t i o n  is % e a g e r   c o n c e r n i n g   t h e   p o t e n t i a l   t o x i c i t y  of selenium 

i n  human d i e t s  in t he   Un i t ed   S t a t e s .  Such informat ion  has been   co l l ec t ed  

and  summarized  by Frost   (1972) ,   Trelease  and  Beath  (1949) ,   Rosenfeld  and 

Beath  (1964),   Smith  and  Westfall   (1937),   Hadjimarkos  (1965),   and Williams 

e t  a l .  (1941).  Thus,  Smith  and  Westfall  (1937)  conducted a survey  of t h e  

r e l a t ionsh ip   be tween   t he   s e l en ium  con ten t   o f   u r ine   and   o f   food   i n  14 r u r a l  

families l i v i n g   i n   t h e   s e l e n i f e r o u s  area of t h e  U. S .  (South  Dakota  and 

Yebraska).  The se l en ium  concen t r a t ion   i n   t he   u r ine  of t h i s   g r o u p  of families 

ranged  f rom  0.20  to  1.98 ppm. Another   survey   (S terner   and   Lidfe ld t ,  1941)  

i nvo lv ing   t he   u r ine   o f  60 male i n d u s t r i a l   w o r k e r s   l i v i n g   i n  a "low" s e l e n i u !   a r e a  
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(Roches te r ,  New York) r evea led   t ha t   t he   u r ine   s e l en ium  concen t r a t ion   va r i ed  

from 0.001 t o  0.025 ppm of  selenium. The s i g n i f i c a n c e   c f   t h e s e  iow l e v e l s  or' 

se lenium  excreted i s  d i f f i c u l t   t o  assess. There i s  no ev idence   tha t   any  

p e o p l e   i n   t h e  U. S. are s u f f e r i n g   f r o m   t o x i c   l e v e l s  of s e l en ium  in   food .  

Seve ra l   i nves t iga to r s   have   p rov ided   ev idence   t ha t   e l eva ted   d i e t a ry   s e l en ium 

l e v e l s  may c o n t r i b u t e   t o   i n c r e a s e s  i n  d e n t a l  caries (Hadj inarkos,  1965; 

a c t i o n  on the   bases  of r e p o r t s   t h a t   s e l e n i u m  may c o n t r i b u t e   t o   d e n t a l   c a r i e s ,  

on r e p o r t s   t h a t   t h e   e l e m e n t  i s  a p o t e n t i a l   c a r c i n o g e n ,  'and t h a t   c o n c e n t r a t i o n s  

of   se len ium  in  water c o n s i d e r e d   s a f e   f o r  man were f o u n d   t o x i c   f o r   f i s h .   T h e i r  

ac t ion   t ook   t he   fo rm of   lowering  the  previously  permit ted level  of selenium 

i n  water from 0.05 ppm t o  0.01 ppm (Pub l i c   Hea l th   Se rv ice   Pub l i ca t ion  956, 

1952) .  The e f f e c t s   o f  t h . e  p roposed   ac t ion   on   t h i s   pe rmis s ib l e   s e l en ium 

-. 

l e v e l  in water are discussed  (page 3 9 - 4 2 ) .  

I t  has  been shown,  however, t h a t  u s e  of feeds   conta in ing   se ien ium 

a t  c e r t a i n  low l e v e l s  (in. some c a s e s   i n c l u d i n g   t h o s e   l e v e l s  set  f o r t h   i n   t h e  

r e g u l a t i o n )  does  n o t  resu.it i n  an i n c r e a s e   t o   t a x i c   l e v e l s   i n   t h e   s e l e n i m  

concen t r a t ion   o f   t he   ed ib l e   p roduc t s  of   chickens,   turkeys,   and  swine 

(Tables  3 - 7 ) .  Thus ,   the   an imals   t es ted   absorbed   d ie ta ry   se len izm i n  

pr .opcrt ion t o  t he i r   phys io log ica l   needs .   Excesses  are  r a p i d l y   e x c r e t e d .  

c. l J i l d l i f  e 

The t o x i c   e f f e c t s  of selenium cn a q u a t i c   b i o t a  'nave been  reviewed b y  

Rosenfeld  and  Beath (1964). F r e s h w a t e r   c a t f i s h   d i e d   w i t h i n  48 hours  a f t e r  

r e c e i v i n g   i n t r a p e r i t o n e a l   i n j e c t i o n s  of 0.15 mg. o r  more  of selenium as  sodium 

s e l e n i t e .   I n j e c t i o n s  of 0.05 mg. of  s e l e n i u m   r e s u l t e d  i n  d e a t h   a f t e r  1 2  

t o  15 days.  Edema and a d is turbance   in   the   hematopoet ic   sys tem  (b lood   forn ing)  
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were observed.  Ten ppm 'of selenium in t h e  water i s  l e t h a l   t o   c a r p  i n  25 days 

a n d   m u i s n a i l s   i n  8 days.  It  i s  a l s o  acknowledged t h a t  2 . 5  ppm of  selenium 

i n   t h e  water i s  tox ic   t o   Daphn ia ,  a small t e s t  animal  known t o   b e   h i g h l y  

s u s c e p t i b l e   t o   t o x i c   s u b s t a n c e s .  

Duck s i c k n e s s  was produced   by   the   addi t ion  of 20 ppm of s e l e n i u m   t o   t h e  

d r i n k i n g  water. Many of t h e  symptoms were i d e n t i c a l   w i t h   t h o s e  of Clos t r id ium 

botulism--type C .  

2 .  h t e  of uptake by t h e   b i o t a  and p o t e n t i a l   f o r  food cha in   concent ra -  

t i o n   ( b i o m g n i f   F c a t i o n )  . 
The f a c t   t h a t   c e r t a i n   s u b s t a n c e s   ( p a r t i c u l a r l y   p e s t i c i d e s  and 

r a d i o n u c l i d e s )  become c o n c e n t r a t e d   a t   t h e   h i g h e r   f o o d   c h a i n   l e v e l s   h a s  

been  well-documented. One s tudy  b y  Netcalf  e t  a l .  ( 1 9 7 1 )   u t i l i z i n g  a model . 
ecosystem,  has  shown tha . t   rad io labe led  DDT was accumula ted   in   mosqui to  

l a r v a e ,   s n a i l s ,  and f i s h   a s  CDE, DDD, and DDT, and  concentrated  from i0,OOO 

t o  100,000-fold.  

In  t h e   c a s e  of sel.enium, i t  i s  well-known t h a t   c e r t a i n   n a t i v e   p l a n t s  

growing on s e l e n i f e r o u s   s o i l s   a c c u m u l a t e   h i g h   c o n c e n t r a t i o n s  of t h i s  

substance  (Rosenfeld and. Beath,  1964) .  In c e r t a i n   l o c a t i o n s ,   a c c m u l a t o r  

spec ie s   con ta in ing   ove r  1 ,000 ppm of selenium  have  been  found  growing 

a longs ide   g ra s ses   con ta in ing  less than   10  ppm (Table 10). These  so-called 

se len ium  accumula tor   p lan ts   inc lude  24 species and v a r i e t i e s  of As t r aga lus  

(milk v e t c h ) ;   s e c t i o n   g l o r h i z a  (woody a s t e r )  of   Machaeranthera;   sect ion 

Oonopsis  (goldenweed) of Haplopappus;   and  Stanleya  (pr ince 's   p lume).  The 

accumula to r   p l an t s   gene ra l ly  grow i n  d r y ,   n o n a g r i c u l t u r a l  areas, and 

range  animals  do  not g r a z e  them u n l e s s   f o r c e d   t o   b y  a sho r t age  of ocher  

f e e d s .  The geograph ica l .   d i s t r ibu t ion  of c e r t a i n   s p e c i e s  of As t r aga lus  

i s  p r e s e n t e d   i n   T a b l e  9. 
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I n f o r m t i o n   w i t h   r e g a r d   t o   t h e   w i l d l i f e   w h i c h   f e e d  on selenicm  accumulator  

p l a n t s  i s  unava i l ab le .   S ince   t hese   a r e   nox ious  weeds  which  contain  high 

levels of s e l e n i u n ,  i t  is u n l i k e l y  tnat t h e s e   p l a n t s  would b e   p r e f e r r e d  ZLS 

a feed   s au rce   fo r   che   i nd igenous   f auna .   P robab ly ,   t he   t ox ic i ty  of 

s e l en ium  to   w i ld   he rb ivo res  would be  of t h e  same o r d e r  of magnitude a s  

t h a t   o b s e r v e d   i n   d o m e s t i c   l i v e s t o c k  and p o u l t r y .  FDA can   on ly   specu la t e  

t h a t   p r e d a t o r s  w i l l  n o t   b e   a d v e r s e l y   a f f e c t e d .  

There i s  a pauci ty   o f   in format ion  on t h e   p o t e n t i a l   c o n c e n t r a t i o n  o f  

s e l en ium  in   aqua t i c   food   cha ins .  IIowever, s t u d i e s  by Sandholm e t  al. (1973) 

showed tha t   t he   phy top lank ton ,  Scenedesmus  dimorphus a c t i v e l y   c o n c e n t r a t e d  

r a d i o l a b e l e d   s e l o n o m e t h i o n i n e ,   b u t   n e i t h e r   a c t i v e l y   n o r   p a s s i v e l y   C o n c e n t r a t e d  

i n o r g a n i c   s e l e n i t e .  It  was, concluded . .  tha txommorr   water   p lan ts  da. no t  

accumulate  large quant i t ies   o f   se len ium from sur rounding   water .   These  

a u t h o r s  also observed  that   zooplankton  (pr imari ly   Daphnia   Pulex)   absorbed 

se len ium  f rom  se len i te .   F ish   concent ra ted  o n l y  a small anount of o rgan ic  

o r   i no rgan ic   s e l en ium  d i r ec t ly   f rom water, b u t   d i d   c o n c e n t r a t e  i t  from food. 

Thus,  biomagnifLcation b y  f l o r a  and  faur.a i s  p o s s i b l e  and should be  cons idered  

i n  de te rmining   po ten t ia l   envi ronrnenta l   impacts .   Vi th   re fe rence  t o  t h e  

proposed  act ion,   however ,   the   major   concern i s  d i r e c t e d   t o w a r d s   a s s e s s i n g   t S e  

changes   i n   b iomagn i f i ca t ion   po ten t i a l   caused  b y  t h e  small increment  of 

s e l en ium  tha t  w i l l  be   d i s t r ibu ted   in to   the   envi ronment .   Provided  ?h!-s 

increment i s  m a l l  enough, c u r r e n t l y   o p e r a t i v e   n a t u r a l   b i o m a g n i f i c a t i o n   s c h e m e s  

would b e   u n a l t e r e d .  

3. Rate of i npu t   i n to   t he   env i r cnmen t .  

In orde r  t o  de t e rn ine   whe the r   o r   no t   p robab le   s econda ry   impac t s  ~~511 occur 
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i t  i s  n e c e s s a r y   t o  estimate t h e  ra te  of i npu t  of   se len ium  in to   the  

environment .   This  estimate is  based on an   ana lys i s   wh ich   a s sumes   t ha t  

a l l  of t he   s e l en ium  admin i s t e red   t o   t he   an ima l s  w i l l  be   exc re t ed .  It  

f u r t h e r  assumes t h a t   t h e   e x c r e t a  w i l l  be   d i sposed  of  by s o i l   a p p l i c a t i o n  a t  

t h e  ra te  of 5 t o n s  of waste d ry   ma t t e r   pe r  acre. Th i s  i s  t h e   h i g h e s t  

p rac t ica l  ra te  of a p p l i c a t i o n .  

HYPOTHESIS 1. None of thl? s e l en ium  l eaches   f rom  the   so i l .  

The h i g h e s t  level of supplemental   se lenium  permit ted on a prac t ica l  

b a s i s  by t h i s   p e t i t i o n  wo,uld be  0 . 2  ppm i n   t u r k e y   r a t i o n s .   I f  a l l  of 

t h i s  were p a s s e d   i n t o   t h e  waste w i t h  40 p e r c e n t  of t h e   d i e t a r y  matter 

e x c r e t e d ,   t h e   l e v e l  of s e l e n i u m   i n   t h e  waste from  0.2 ppm added  selenium 

would be  0.5 ppm selenium  on a dry  weight  basis.  Conver ted   to  a t o n   b a s i s ,  

a ton  of  d ry   t u rkey  waste would c o n t a i n  0.4545 grams  selenium  from  the  added 

selenium. The a p p l i c a t i o n  of 5 tons ,   o f   d ry   tu rkey  waste p e r  a c r e  would 

add  only 2 . 2 7  grams  selenium  per  acre.  

In   the  normal   farming pract ices ,  t h e  waste would b e  worked i n t o   t h e  

top 6 inches  of s o i l .  The t o p  6 i n c h e s   o f   s o i l   p e r   a c r e   w e i g h s  2,000,000 

pounds (M. L. Jackson,  1958) o r  909,000 ki lograms.   Therefore ,  a 2 : 2 7  grams 

increase i n   s e l e n i u m   p e r  909,000 ki lograms is e q u i v a l e n t   t o   a n   i c c r e a s e   i n  

selenium  content   of  0.00;!5 ppm f rom  the  5 t o n s  of tu rkey  waste. 

In  gene ra l ,   f a rmers   app ly   t he  waste t o   t h e  s o i l  a t  t h e  time of plowing 

i n   e i t h e r   s p r i n g   o r   f a l l .  P.s s w h ,  a s  much as one   yea r ' s   p roduc t ion  of 

waste may be s t o r e d   i n   p i l e s .  It has  been shown (Vie t s ,  1972) t h a t  up 

t o  10 percen t  of  t he   mine ra l  matter in f e e d l o t  waste can  be  leached by 

r a i n f a l l .  As such,  each 1 ,000  ton  p i l e  of waste would l o s e  4 5 . 4 5  grams of 
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s e l e n i u m   v i a   t h e  water r u n o f f .   I f   t h e   s e l e n i u m  i s  absorbed by che   sur rounding  

one acre of s o i l ,   t h e n   t h e   s e l e n i u m   c o n c e n t r a t i o n  of t h i s   s o i l  w i l l  i n c r e a s e  

by 0.05 ppm p e r  yea r .   Th i s   i nc rease  i s  n e g l i g i b l e .  

I f ,  however,  the se:Lenium i n  t h e  1 ,000  t o n   p i l e  of waste i s  t o t a l l y  

leached  by 24 i nches  of : r a i n f a l l  ( 2 , 4 6 7 , 9 5 1  kg.), t hen   t he  water runoff  

would  have a se l en ium  concen t r a t ion  of 0.018 ppm. The c o n t r i b u t i o n  of t h i s  

leached  selenium t o  the   concen t r a t ion  of s e l e n i u m   i n   t h e   s u r f a c e  and subsu r face  

streams is  d i f f i c u l t   t o  estimate s i n c e  i t  would  depend  upon s i z e ,   d r a i n a g e  

area and rate of  f low of t hese   s t r eams .  

The regula t ion   would   p rovide   for  pract ical  a d d i t i o n  of up t o  0 . 1  ppm 

added  selenium  for  chick.en  and  swine  rations.  This i s  1 / 2  t h e  amount used 

f o r   t u r k e y s .   T h e r e f o r e , ,  5 t ons  of dry  waste frcm  chickens  and  swine would 

supply 1.136 grams p e r   a c r e  o r  0.9012 ppm. S i n g l e   a p p l i c a t i o n  of 900 grams 

selenium p e r  acre from  sodium  seleni te   have  been  added  without   detr imental  

e f f e c t s   t o   s h e e p   f e d   f o - c a g e s  grown  on t h e   t r e a t e d   s o i l   ( i n   S e l e n i u m  i n  

N u t r i t i o n ,  1 9 7 1 ) .  Sheep are known t o  be  among t h e  most s e n s i t i v e   a n i n a l s  t o  

se len ium.   S ta ted   another  way, t h e   a n n u a l   a d d i t i o n  of  2.27  grams selenium 

p e r  acre would r e q u i r e  396 y e a r s  %o e q u a l   t h e  900 grams p e r   a c r e   s e l e n i u n  

a d d i t i o n   r e f e r r e d  t o  above,   assuming  that  a l l  the   se len ium is  accumulated 

i n   t h e   t o p  6 i nches  of s o i l .  

S i n c e   s o i l s   i n  many areas of t h e  U .  S .  a re  d e f i c i e n t  i~. selenium,  and 

s i n c e   t h e  waste i s  app l i ed  t o  t h e   s o i l   i n   t h e  area i n  which  the  animals a re  

g r a m ,  t h e   e f f e c t ,  i f  any, of t h e   a d d i t i o n  of t he  small amounts of s e l e n i m  

would b e   b e n e f i c i a l   t o   t h e  animal consuming t h e   f o r a g e s  and g r a i n s  grown 

on t h e s e   s o i l s .  

HYPOTHESIS 2 .  All of the   se len ium  leaches   f rom  the  s o i l  and   f i nds  i t s  

way in to   t he   wa te rvaysc  
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The area of t h e  U .  S .  vh ich  w i l l  r equ i r e   s e l en iun   supp lemen ta t ion  

d u e   t o   d e f i c i e n t   l e v e l s   i n   g r a i n s  and f e e d s t u f f s   c o m p r i s e s   t h e   e a s t e r n  

U., S. and west c o a s t  area of C a l i f o r n i a ,  Oregon  and  Washington  (Figure 1). 

The e a s t e r n  U. S. i s  de f ined  as  t h e   a r e a  east  of t he   wes t e rn   bo rde r s  of 

t he   fo l lowing  States: Minnesota,   Iowa,  Missourf,   Arkansas  and  Louisiana.  

O f  t h e  S ta tes  i n   t h e   a b o v e   d e s c r i b e d   d e f i c i e x t  areas,  C a l i f o r n i a   h a s   t h e  

lowes t  mean annual   ra infalIL  of  24  inches  (Mil ler ,   1973) .   For   the  purposes  

of t h i s   d i s c u s s i o n ,  we are  a l s o  assuming  the   addi t ion  of 5 t ons  o f  d ry  manure 

p e r  acre c o n t r i b u t i n g   t h e  !same l e v e l s   o f   s e l e n i u m   p e r   a c r e   r e f e r r e d   t o  

above   ( i . e . ,  2.27  grams  from  turkey waste and  1.136  grams  from  chicken  and 

swine  waste).  Twenty-four  inches of r a i n f a l l  would be  equ iva len t   t o   2 ,467 ,051  

ki lograms water p e r  acre.  T h e r e f o r e ,   i f   t h e  amount of selenium  added  by 5 

tons  of d ry   t u rkey  waste (2.27  grams) i s  assumed t o   b e   t o t a l l y   l e a c h e d   o u t  

of  t h e  soil by t h e  24 i n c h e s   o f   r a i n f a l l   ( 2 , 4 6 7 , 0 5 1   k i l o g r a m s )   t h i s  would 

g ive  a se len ium  concent ra t ion  o f  0.00092 ppm i n   t h e   w a t e r .  

Using  the same Eigures   for   ch ickens  and swirw,   wastes   f rom  these  species  

would c o n t r i b u t e   h a l f   t h e   l e v e l   o f  0.00046 ppm se l en ium  in   t he   wa te r .  

There i s  a n   i n s u f f i c i e n t   q u a n t i t y  of waste produced by a l l  of t h e  

chickens,   turkeys,   and swi.ne i n   t h e   e a s t e r n  U .  S. and P a c i f i c   c o a s t   a r e a s  

t o   a p p l y  5 t o n s   t o   e a c h   a c r e  of l a n d   i n   f a r m s .  The t o t a l  waste product ion  

i n   t u r k e y s ,   c h i c k e n s ,  and  swine i n   t h e   e a s t e r n  U .  S .  and   Pac i f i c   coas t  

area i s  g i v e n   i n   T a b l e  1. The t o t a l  waste produced  annual ly  would be 

1 ,418 ,539   t ons   fo r   t u rkeys  and  22,793,205  tons of  ch ickens  and  swine 

c o n b i n e d .   I f   t h i s  were spread a t  a ra te  of 5 tons  p e r  acre,  then   t he  

turkey   was te  would cover  283,768  acres o r  0.055 pe rcen t  of t h e   l a n d   i n  
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f a r m s   i n   t h e   e a s t e r n  U .  S .  and Pac i f i c   coas t   r eg ions   (509 ,815 ,551   ac re s )  

(U. S. Census  of  Agriculture,  1 9 6 4 ) .  The  number of ac re s   t o   wh ich   ch icken  

and  swine waste cculd  be  added a t  t h e  rate of 5 t o n s  p e r  acre i s  4 , 4 4 8 , 6 4 1  

a c r e s   o r  9.8959 percent of t h e   l a n d   i n  farms. 

The a n i m a l   p o p u l a t i o n   i n   t h e  areas i n  which  selenium supplements-tion 

is  r e q u i r e d  i s  g iven   by   spec ies  i n  Table 2 w i t h   t h e   l e v e l  of selenium 

which  would  be consumed a t  the  proposed  added  selenium  levels  of 0 .2  ppn 

fo r   t u rkeys   and  0.1 ppm for   ch ickens   and   swine .  The  combined t o t a l  . 

selenium  consumption f o r  a l l   s p e c i e s  grown i n   t h e  eastern U .  S .  and Pac i f i c  

c o a s t  areas is 5,815,780  grams.  Assuming all of t h e   a n i m a l s   i n   t h e s e  areas 

were g iven   supplementa l   se len ium,   th i s   would   be   the   to ta l   poss ib le  selenium 

which  could  be  added  ba,ck  to  the  land  through  the  wastes.  

I f   t h e   t o t a l  amount of p o s s i b l e   s e l e n i u m   p r e s e n t   i n   t h e  waste 

(5,815,780 grams) i s  s p r e a d   o v e r   t h e   e n t i r e   l a n d   a r e a  i n  farms (509,815,551 

a c r e s )  i n  the  same area of t h e  U. S . ,  t he  amount  of seler?ium  added p e r  a c r e  

p e r  year   should n o t  exceed 0.0114 g r sms .  Th i s  would  add 0.000012 ppm 

se ien ium  to   the   top  6 i nches  of s o i l .  

The e a r t h ' s   c r u s t  is c a l c u l a t 2 d   t o   c o n t a i n  0.09 ppm se l en ixm  (Xi t che i l ,  

1 9 6 4 ) .  The a d d i t i o n  of 0,000012 ppm s e l e n i u m   t o   t h e   s o i l   t h r o u g h   t h e   w a s t e  

f rom  the  supplementat ion of  p o u l t r y  and  swine  rations  would amount t o   o n l y  

0.0133 pe rcen t  of t h e   s e l e n i u m   p r e s e n t   i n   t h e   e a r t h ' s   c r u s t  f o r  t h a t   a r e a .  

S o i i s  i n  arsas where   se len ium  def ic iency   d i seases   occur  are r epor t ed  

t o   c o n t a i n  0.04 ppm selenium o r  l e s s  and areas of nodera te   se len ium  conten t  

where  selenium  deficie!ncy  diseases do not   occur   conta in  0 . 5  ppm t o  5 . 0  ppm 



(Allaway, 1968) .  The a d d i t i o n  of 0.000012 ppm s e l e n i u m   t o   s o i l   c o n t a i n i n g  

low  selenium levels  (0.04 ppm) would o n l y   i n c r e a s e   t h e   s e l e n i u n   c o n t e n t  

0.03 p e r c e n t .  Adding 0.000012 ppm t o   t h e   s o i l s   c o n t a i n i n g   t h e   l o w e r  limit 

of s e l en ium  fo r   modera t e   s e l en ium  con ten t   so i l s  (0.5 ppm) would i n c r e a s e   t h e  

se l en ium  con ten t  0 . 0 0 2 4  p e r c e n t .  

The maximum e f f e c t  on t h e  water a s  a r e s u l t  of t o t a l   l e a c h i n g   o u t   o f  

t he   s e l en ium  f rom  the  waste by an a n n u a l   r a i n f a l l   o f  24 i n c h e s  would  be 

i n s i g n i f i c a n t .  We have  used 24 i n c h e s   r a i n f a l l   b e c a u s e   t h i s  i s  t h e  

lowest  mean a n n u a l   r a i n f a l l  of  any State  (F igure  2) i n  which  supplementation 

is necessa ry   (Mi l l e r ,  1 9 7 3 ) .  O t h e r   S t a t e s   h a v e   h i g h e r   a n n u a l   r a i n f a l l .  

Using 2 , 4 5 7 , 0 5 1  kilograms water p e r  acre f rom  the  2 4  i n c h e s  of r a i n f a l l   a n d  

0 . 0 2 1 4  grams  selenium  added pe r  acre on  farmland,   the water concent ra t ion   of  

selenium  would  be 0.00000462 ppm. The   ave rage   concen t r a t ion  of selenium f o r  

t h e  waters of t h e   e n t i r e  area would b e   l o w e r   t h a n   t h i s   s i n c e   t h e   a v e r a g e  

r a i n f a l l  i s  g r e a t e r   t h a n  114 i nches   annua l ly   and  trould b e   f u r t h e r   d i l u t e d  

w i t h  water from  land  which i s  n o t   i n   f a r m s .  

The   Un i t ed   S t a t e s   ?ub l i c   Hea l th   Se rv ice   has   e s t ab l i shed  0.01 ppm 

s e l e n i u m   a s  a sa fe   uppe r  limit for   hunan water supp l i e s   (Pub l i c   Hea l th  

Service P u b l i c a t i o n  9 5 6 ) .  The se len ium  conten t  of s ea t r a t e r   has   been   ca l cu la t ed  

t o  be  C.00009 ppm based   upon   ana ly t i ca l   r e su l t s   f rom the A t l a n t i c ,   P a c i f i c ,  

and  Antarct ic   Oceans,  Long I s l a n d  Sound and  the  Carribbean  (Schutz  and 

Turekian,  1955) .  T h i s   i n d i c z t e s   t h a t   t h e  maximum l eve l  of s e l en iun   l eached  

o u t  of t h e  s o i l  f rom  r e tu rn ing  waste conta in ing   added   se len ium from s o d i m  

se l en i t e  o r  sodium selenate  would b e   i n s i g n i f i c a n t .  It v o u l d   h e   s a f e   f o r   b o t h  

humans a n d   a q u a t i c   l i f e   e v e n  a t  t h e  maximum p o s s i b l e  l eve l s .  
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Conclusion 

Compounds of selenium are ,  wi thout   ques t ion ,   h ighly   tox ic .   The  

a m o u n t s   r e q u i r e d   t o   s a t i s f y   e s s e n t i a l   n u t r i t i o n a l   r e q u i r e m e n t s  are between 

one-tenth  and  one-hundredth  the minimun t o x i c  levels f o r   a n i m a l s .   T h e i r  

use as  f e e d   a d d i t i v e s   s h o u l d   b e   c a r e f u l l y   c o n t r o l l e d   t o   p r e v e n t  harm 

e i t h e r   t o   t h e   a n i m a l s   o r  t o  prevent  excess s e l e n i u m   d e p o s i t i o n   i n  

e d i b l e   t i s s u e s   d e s t i n e d   f o r  human food. No a d v e r s e   e m i r o n m e n t a l   e f f e c t s  

are  a n t i c i p a t e d  when animal  waste conta in ing   se len ium is a p p l i e d  t o  t h e  

s o i l  a t  a r a t e  of 5 t o n s   o r  less per  acre.  Under these   c i r cums tances ,  

t h e  amount of selenium,  added t o  t h e   s o i l  is s o  small t h a t  i t  i s  u n l i k e l y  

tha t   na tu ra l   b iomagn i f i ca t ion   s chemes   i n  terrestrial  and   aquat ic   ecosys tems 

would   be   adverse ly   a f fec ted .   Spec ia l   p recaut ions   should   be   t aken  i n  t h o s e  

instances  where  animal  waste i s  s t o r e d   i n   p i l e s   t o   e n s u r e   t h a t   s e l e n i u m  

leached by r a i n f a l l  w i l l  n o t   h a v e   d i r e c t  access t o   t h e  water t a b l e   o r   o t h e r  

a q u a t i c   s o u r c e s .  The  proposed use of sodium s e l e n i t e  o r  sodium  se lena te  

w o u l d   a s s u r 2   t h a t   t h e   n u t r i t i c n a l   r e q u i r e m e n t s  of poul t ry   and   swine  are 

s a t i s f i e d   a n d   p r e s e n t  no hazard or' increased   se len ium levels in human 

food a b o v e   t h a t   f o u n d   i n   t i s s u e s  of normal  animals.  
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SECTION  V 

ADVERSE ENVIRONMENTAL IMPACT CONSIDERATIONS 

Selenium  is  a  natur(a1  component o f  the  environment.  In  this  regard, 

any  adverse  impact  must  'be  assessed  in  terms  of  the  added  burden  the 

proposed  use  of  selenium will  place  onto  the  ecosphere.  Section  IV 

demonstrates  that  this  burden  would  be  negligible  and  could  be  handled 

by acceptable  safeguards. 

Adverse  environmental  impact  in  the  form of  increased  selenium 

levels  in  the  soil  and  water  supply  may  occur  if  animal  feeds  are  over- 

formulated  by  the  addition  of  excess  selenium  or  addition  of  selenium  to 

feeds  high  in  selenium.  However,  the  levels  of  selenium  in  animal  tissues 

would  most  likely b e  unaffected  by  such  over-formulation  and  excessive 

addition  with  the  exception of possible  increased  levels in liver  and 

kidney  of  treated  animals ( s e e  Tables 6 and 7 ) .  At  any rate, any  such 

adverse  environmental  effects  would  not  foreseeably  compromise  human  safety 

Animal  safety  would  be  unaffected  under  controlled  conditions  since  the 

margin  of  safety  is adequate  under  such  conditions. 

To control  these  potential  adverse  environmental  effects,  the  regulation 

stipulates  that  no  more  than  one  pound  of a prernix containing  a  maximum  of 

90.8 mg of selenium  per  pound  may be added  to a ton  of chicken or  swine  feed. 

At  this  rate, 30 pounds  of  this  premix  would  have  to  be  added to a ton of 

feed  to  reach a toxic  selenium  level, a  practice  which  is  not  expected to occur. 
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inillion acres,  this telzhnique of selenium treatrnent would  require  the 

distribution of  at  least 7 million  kilograms of selenium. The proposed 

dietary  use  of  selenium  would  involve  only  approximately 6 thousand 

kilograms,  therefore,  from  an  environmental  standpoint,  the  dietary 

use  is  more  desirable.  In  addition,  we  have a  regulatory  concern  with 

soil amendment  via  fertilization. At present  this  route of administration 

is  impossible  to  control. 

- 

2. Interregional  Feed  Blending 

It is  known that  certain  areas of the  country  produce  basal  feedstuffs 

which  contain  quantiticzs of selenium  at  or  above  the  required  levels. It 

may be  possible to use  these  feedstuffs  as  selenium  sources. We discounted 

this alternati.Je since  it is well  known that  selenium  from  natural  sources 

is  not  as  biologically  availaole  as  that  from  sodium  selenite  or  selenate. 

In  this  regard,  a  feedstuff  may  contain  "adequate"  levels  of  selenium,  but 

it could  produce a selenium  deficiency. Also, there  would  be  insufficient 

quantities of  "high"  selenium  ingredients  to  adequately  balance "low" 

selenium  ingredients.  Interregional  feed  blending  suffers  from  the  further 

disadvantage  that  the  high  selenium comodities would  have  to  be  segregated 

In  the  marketplace.  This  practice I s  currently  not  feasible. The cost of 

transporting bulky feed  ingredients  would  be  expensive  and  would  offset 

much  of  the  intended  economic  benefit. In addition,  the  transportation 

of grain  would  require  a  considerable  increase in energy  consumption. 

3 .  Corporeal  Injection 

This process  would  involve  injecting  animals  with  therapeutic  levels 



SECTION VI 

- ALTERNATIVES TO THE PROPOSED ACTION 

The a l t e r n a t i v e  of n o t   p e r m i t t i n g   t h e   u s e  of selenium  would  force 

l i v e s t o c k   p r o d u c e r s   t o   r e l y  on se len ium  obta ined   f rom  na tura l   sources .  

T h i s   a l t e r n a t i v e  was r e j e c t e d  s ince n a t u r a i   s o u r c e s   ( f e e d s t u f f s   a n d  

d r i n k i n g   w a t e r )   o f t e n   c o n t a i n  less than t h e  needed  amount of selenium 

(Table 8 ) .  

The on ly  method f o r   m i t i g a t i n g  a se l en ium  de f i c i ency   i n   pou l t ry   and  

l i v e s t o c k   r e q u i r e s   t h e   d . i r e c t   a d m i n i s t r a t i o n  of s e l e n i u m   t o   t h e   d e f i c i e n t  

an imals .  Two major  prob.lems are  p a r t i c u l a r l y   p e r t i n e n t  in e v a l u a t i n g   t h e  

f e e d   r o u t e  as  a means  of a d m i n i s t e r i n g   p h y s i o l o g i c a l l y   e f f e c t i v e   q u a n t i t i e s  

of s e l en ium.   F i r s t ,   t he   amoun t s   r equ i r ed  a r e  so small ( l e s s   t h a n  1 ppm i n  

t h e   d i e t   d r y   m a t t e r )   t h a t   t h e r e  i s  a h igh ly   p rac t i ca l   p rob lem of adequate  

mix ing   w i th   t he   l a rge  mass of feed  na t e r i a l .  Secondly, i t  may b e   d i f f i c u l t  

t o   a v o i d   t o x i c   l e v e l s  of  selenium by t h e   a d d i t i o n  of t h e   n u t r i e n t  t o  f e e d s  

u n d e r   c o n d i t i o n s   c u r r e n t l y   a p p l i e d   i n   c o m m e r c i a l   a g r i c u l t u r a l   p r a c t i c e .  

These  probiems  should  be  considered  in  any  program of d i r e c t   a d d i t i o n  of 

se len ium  to   an imal   feed .  

There a re  s e v e r a l  ways i n  wh ich   d i r ec t   s e l en ium  admin i s t r a t ion   can  

b e  accomplished. 

1. S o i l  Amendment 

Se len iun   can  3e a d d e d   t o   t h e   s o i l  on w h i c h   o u r   b a s i c   f e e d s t u f f s   a r e  

grown. T h i s   p r a c t i c e  has; b e e n   s u c c e s s f u l   i n  New Zealand  where  farmers 

have   appl ied  14-28g  of  se . lenium  (as   sodium  seleni te)  p e r  a c r e .   S i n c e   t h e  

s e l e n i u m - d e f i c i e n t   a r a b l e  area of t h e  U.S .  encompasses i n   e x c e s s  of 509 
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of  selenium.  Its  disadvantages  accrue  from  the  fact  that  each  animal 

would  have  to  be  handlad  at  periodic  intervals. The  current  high  density 

livestock  production  practices  make  this  a  costly  and  undesirable  alter- 

native. 

4 .  Drinking  Water  Administration 

This  alternative  is a variant of the  feed  method.  Essentially  similar 

quantities of selenium  would  have  to be used.  We  discounted  this  alter- 

native  since  livestock  producers,  in  general,  lack  the  metering  devices 

necessary  to  assure  that  the  animal  will  consume the'required  selenium 

dosage.  Further,  since  water  consumption  is  highly  variable  and  dependent 

on  climatic  conditions, we doubt  if  the selenium  dosage  could  be  controlled 

with  any  degree of assurance. 

5 .  Feed  Monitoring 

This  alternative  would  provide  for  the  escablishment  of  a  program 

for  monitoring  the  levels of selenium  in  the  animal's  diet  through 

extensive  and  frequent  chemical or physical  analyses.  Such a program 

does not  exist, b u t  analytical  methods  that  would  be  required  for  it  are 

available.  There  are  several  acceptable  methods  published  in  the  Journal 

of  the  Asscciation of Official  Analytical  Chemists ( A . O . A . C . ) .  Several 

new  methods  have  been  developed,  including  x-ray  fluorescence  spectrometry 

f o r  the  detection of potentially  toxic  levels  of  selenium  and  procedures 

for  determining  selenium  in  biological  materials  by  neutron  activation 

analysis. 
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Variations  of  this  program  would  require  individual  feedmills  to 

analyze  either  each ton.  of  feed  or  each  lot  of  feed  ingredients  prior 

to  the  additiog of selenium. If each  ton of feed  were  analyzed  (analysis 

costs $15-20 per  sample),  the  program  would  cost  from 70-100 million 

dollars (49  million  tons of feed  affected), a sum which  may  exceed  the 

potential  benefit. 

Conclusions I 

Of  the six  alternative  methods  proposed  for  satisfying  the  selenium 

requirements of swine and  poultry,  three  (feed  administration,  corporeal 

injection, and  drinking  water  administration)  would  involve  the  environ- 

mental  distribution  and  use of about  the  same  quantity  of  selenium. 

Rejection,  therefore, of  two of these  alternatives  (corporeal  injection 

and  drinking  water  administration) was  based on feasibility  and  cost 

considerations.  An  additional  alrernative  (feed  monitoring)  which  could 

potentially  limit  selenium  distribution  was  rejected  for  excessive  costs. 

The  alternative of soil  amendment  was  rejected  since  its  application 

would  require  the  use ,of at  least 1400 times  more  selenium  than  that 

required by feed  administration.  The  alternative of interregional  feed 

Slending  was  attractive  from  an  environmental  viewpoint  since  no  synthetic 

selenium  salts  would  have  to  be  distributed  into t h e  environment.  It 

was  thought,  however,  that  the  energy  output  required  to  accomplish  the 

massive  movement  of  feedstuffs  coupled  with  cost  and  feasibility  considera- 

tions  would  outweigh  the  praposed  environmental  benefits. 
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SECTION V I 1  

RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S ENVIROIf"  
AND THE MAINTENAHCZ A 3 4  ENWCEMENT OF LONG-TERM PRODUCTIVITY 

There  would  be  no known long-term  detrimental  effects on the  environ- 

ment  of  supplementing  animal  rations  with  selenium  due  to  the  very low 

level of addition to the soil of selenium  from  manure.  Asscming,  as 

discussed  in  Section IV, the  application  of O.COOO12 ppm annually, it 

would  take : 

A. 75 years to  ch.ange  the  selenium  content  of  the  farmland in 

the  affected  area  by 1% when  soil  contains 0.09 ppm  selenium. 

B. 33 years  for a 1% change  in low selenium  soils  containing 0.04 ppm. 

C .  416 years  for a 1% change  in  soils  containing  moderate  selenium 
d 

levels (9.5 ppm) . 
The  long-term  beneficial  effects  can  be  more  readily  postulated 

since  the  selenium  will  be  added t o  rations  in  areas  where  soils  are 

deficient.  The  addition of selenium to these soils would  help to 

minimize  soil  depletion  occurring  through  intensive  farming  and  natural 

leaching of selenium  from the  soil. The  incidence of diagnosis of 

selenium  deficiency  diseases  has  progressively  increased  in  poultry  and 

swine. 

For  the  short  term,  the  various  beneficial  effects  would  accrue  by 

rectifying  the  selenium  deficiency. No short-term  compromise of man's 

environment  is  foreseen. 
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SECTION  VI11 

IRREVERSIBLE AND IRRETRIEVABLE  COMMITMENTS OF RESOURCES  WHICH 
WOULD  BE  INVOLVED IN THE  PROPOSED  ACTION SHOULD IT BE  IMPLEMENTED 

Based on the  usage  level of this  feed  additive,  there  would  be  no 

known  irreversible  or  irretrievable  commitment  of  natural  resources. 

Selenium  is  obtained  from  mined ore  as  a  by-product of the  copper 

smelting  process. The use of selenium  salts  in  animal  feeds  further 

distributes  the se1en:im and  eventually  returns  it to the  earth's crust, 

as  discussed  in  Section  IV.  The  amount  of  selenium  added  to  the  soil 

(as  animal  waste)  or to stream and  ground water (as  selenium  is  subse- 

quently  leached  from  the soil) would  not  exceed  that o f  the natural 

selenium  present  in  %he  soil  or  water of areas  in the  United  States 

where  selenium is present  at  normal  levels. 
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SECTION I X  

CONCLUSIONS 

I n   a s s e s s i n g  a l l  of t he   ava i l ab le   i n fo rma t ion ' ,   t he  FDA has a r r i v e d  

;It the fo l lowing   conclus ions :  

1. Selenium is a n   e s s e n t i a l  trace nu t r i en t   wh ich  is needed by 

p o u l t r y   a n d   l i v e s t o c k  tcl permi t  noma1  growth  and  metabolism. 

2.  Se l en ium  in   t he   fo rm  o f   sod ium  se l en i t e   o r  sodium s e l e n a t e  i s  

h igh ly   t ox ic .   Se l en ium compounds v a r y   g r e a t l y   w i t h   t h e i r   c h e m i c a l   s t r u c t u r e  

and n u t r i t i o n a l   s t a t u s  of t he   an ima l   w i th   r ega rd  t o  any t o x i c   e f f e c t .  

3. Data i n d i c a t e   t h a t   t i s s u e   l e v e l s  of selenium w i l l  i nc rease   f rom 

a d e f i c i e n c y  s t a t e  when an   an ima l   r ece ives   add i t iona l   s e l en ium.  The 

magnitude of the   upper  limits of   such   increases  w i l l  be   approximate ly   tha t  

l eve l   found  when an an ima l   r ece ives   adequa te   s e l en ium  f rom  ns tu ra l   sou rces .  

Such l e v e l s  are  cons t rued  t o  be safe.  The on ly  tissues t h a t   a p p e a r   l i k e l y  

to   cons i s t en t ly   accumula t e   s e l en ium are the   k idney  and l i v e r  and t h e s e   a r e  

u n l i k e l y   t o   c o n s t i t u t e  more than  a ve ry  small p a r t  of t h e  human d i e t .  Based 

on   these   da ta  no adve r se  e f fec ts  on anirnal  and human p o p u l a t i c n  are  a n t i c i p a t e d .  

4 .  No a d v e r s e   e n v i r o n m e n t a l   e f f e c t s  are a n t i c i p a t e d  when animal  waste 

conta in ing   se len ium is  a p p l i e d   t o   t h e   s o i l  a t  a r a t e  of 5 t o n s   p e r  acre o r  

less. S p e c i a l  precaut j -ons  should  be  taken i n  those   i n s t ances   where   an ima l  

waste i s  s t o r e d   i n   p i l e s   t o   e n s u r e   t h a t   s e l e n i u m   l e a c h e d  by r a i n f a l l  w i l l  

n o t   h a v e   d i r e c t   a c c e s s   t o   t h e  water t a b l e   o r   o t h e r   a q u a t i c   s c u r c e s .  

5 .  V a r i o u s   a l t e r n a t i v e s   e x i s t   f o r   p r o v i d i n o ,   s e l e n i u m  t o  animals  

when n u t r i t i o n a i   d i s e a , s e s  are  caused by se l en ium  de f i c i ency .  T h e  most 
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f e a s i b l e   a l t e r n a t i v e  i s  feed   admin i s t r a t ion   t o   he rds   and   f l ocks   t ha t   have  

experienced a h is tory   o f   losses   caused   by   se len ium  def ic iency .   Therefore ,  

t he   p roposed   ru l e   mak ing   p rov ides   fo r   t he   d i r ec t   add i t ion  of selenium 

t o   t h e   f e e d  of chickens,   turkeys  and  swine when t h e  l o s s  h i s t o r y   w a r r a n t s  

such   add i t ion .  

6 .  Under c a r e f u l l y   c o n t r o l l e d   c o n d i t i o n s ,   p h y s i o l o g i c a l   l e v e l s  of 

se len ium  can   be   adminis te red   e f fec t ive ly  as a n   a d d i t i v e   t o   f e e d .  The 

FDA system f o r  con t ro l l i ng   food   add i t ives   ( f eed  m i l l  i n s p e c t i o n s ,   f e e d  

sampling,   and  food  analysis)   and  th2  required  precaut ionary  label ing 

shou ld   p rov ide   t he   necessa ry   con t ro l s .   Add i t iona l ly ,   t o   p rec lude   any  

poss ib l e   env i ronmen ta l   impac t ,   app ropr i a t e   qua l i t y   con t ro l   p rocedures   shou ld  

be followed when inco rpo~ra t ing   s e l en ium  in to   an ima l   f eeds   i n   acco rdance  

w i t h   t h e   p r o p o s e d   r u l e   m k i n g   o r d e r .  
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TABLE sf2 

Annual  consumFtion of added  selenium a t  proposed  added levels by   spec ie s  f o r  t h e  
Eas t e rn  il. S .  1/ and Tacific Coast areas. - - 

FEED CONSUMED $ ANIMALS  SUPPLEMENTAL TOTAL SELENIUM- 
PER ANIMAL I N  AREA Se LEVEL CONSUMED 

S P E C I E S  
a s .  1000 ' s PP* gm . 

.__- 

r !. 
- 3  7 -' 

0.20 Turkey  Growing - 2/ 

Turkey  Sreeders  - 2 1  

Laying Hens - 2/ 

P u l l e t  Replacements - 2 /  

Broi ler   Chickens  2/  - 
Xogs, Growing - 2/ 

sows 2 1  - 

Total 

65.0  

1.50.0 

80. 0 

15.0 

9.0 

600 .0  

2 ,,300.0 

101,353.0 

3,375.0 

285,520.0 

, 285,520.0 ' 

2,741,614.0 

80,595.4 

5,978.2 

0.20 

0.10 

0.10 

0.10 

0.10 

0.10 

597,982.7 

4'5,967.5 

1,036,437. 6 

19Q ,439.1 

1,118,578.5 

2,198,131.8 

624,243.6 

5,815,780.9 

- 1/ Inc ludes  a l l  S t a t e s   e a s t  of t h e   w e s t e r n   b o r d e r s  of  Minnesota,   Iowa,  Missouri ,  
.Arkansas ,   Louis iana,   and  the  States  of C a l i f o r n i a ,  Oregon  and  Washington. 

- 2 1  See foo tno te   (2 / )   Tab le  1. - 
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TABLE # 3  

Effects of Selenium  Supplemenration on 
Tissue  Selenium  Levels   in  20-week o ld  T - c k e y s  . i  

Tissue Basal - Basal + 0 . 1  ppm Se Basal + 0.2 ppm Se 

Breast Muscle 0.1'79 + .009  0.168 + .004 - - 
Leg Muscle 0.1'38 + .009 0.221 + .005 - - 
Liver 

Elood 

0 .700  + .021 - 
0.181 + .007 - 

0.671 + .028 - 
0.188 + .006 - 

0.179 t ,908 - 
0.219 + .008 - 
0.681 t .024 - 
3.196 + .003 - 

- 
1. Scott,  ?I. L. 1971. Data Submitted  to FDA and  Contained  in MF 3433. 
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TABLE #4 

Effects of Selenium  Smplementst ion on 
Tissue Seleniun  Levels  in 14-week o l d  Turkeyd 

Level of Selenium i n  Tissue (ppm) 

Tissue Basal 

Breast Muscle 0.21~9 + .a07 

- 
- 

Leg Muscle 0.1'72 f .007 - 
Liver 0.6:15 + .016 - 
Blood 0.199 - + .012 

Basal f 0 . 1  mrn Se Basal + 3 . 2  c D m  Se 

0.204 f .013 - 
0.172 + .007 - 
0.651 i .035 - 
0.184 + .005  - 

0.197 + .008 - 
0.192 t .007 - 
0.641 + -012 - 
0.192 + .003 - 

1. Sco t t ,  M. L.  1971. Data Submitted t o  FDA and Contained in MF 3 4 3 3 .  
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TABLE #S 

- x  t l fec t s  of  Selenium  Supplementation on 
Tissue  Selenium  Levels   in  S r o i l e r  C h i c k e n 2  

Level of Selenium  in   Tissue (ppm) 

Basal + Basal + Basal + 
Tissue  Basal": 0 . 1  ppm Se 0 . 2  ppm Se  0 . 4  ?pm Se 

Muscle 0 .061  0 .071  0.103 0 .114  

Liver  0 .25  0.48 0.34 0.13 

Kidney 0.39 0.34 0.80 0 . 5 6  

Skin 0.09 0.13 0.16 0.13 

:;Low selenium basal (0 .07  ppm) . 

1. S c o t t ,  M. L.  1970. Data Submit ted   to  FDA and  Contained i n  MF 3433. 
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TABLE # S  

Thigh 

Breast 

Liver 

Kidney 

Heart  

Effects of Selenium  Supplementation on 
T.issue  Selenium  Levels i n  Chickens * 1 

Basal Basal + 2 . 0  ppm Se 

0 .44  0.44 

0.40 3.42 

9.80 1.03 

0.96 1.16 

0 .54  0.58 

1. Olson, 0. E. 1971.  Data Submitted t o  FEA and Conta ined   in  MF 3 4 3 3 .  
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TABLE #7 

E f f e c t s  of Selenium  Supplementation on 
Tissue  Selenium Levels in Swine1 

Level of Se len ium  in   T i s sue  (ppm) 

T i s sue  - Basal + 0.1  ppm Se Basal + 1.0 prJm Se 

Muscle 

Heart 

Liver 

0.16 

0.21 

0.56 

0.15 

0.17 

0.52 

1. Olson, 0. E .  l 9 7 0 .  Data Submitted t o  FDA and  Contained i n  MF 3 4 3 3 .  



TABLE # S  

Selenium  Content of Corn i n  Midwestern S t a t e s 1  

Selenium in Darts Der m i l l i o n  

S t a t e  Number o f  
Samples Low High Mean Median 

North Dakota 

South Gakota 

Nebraska . . 
Kansas . . . 
Minnesota . 
Iowa . . . . 
Missouri . . 

Wisconsin. . 
Illinois . . 
Michigan . . 
Indiana .  . . 

. . . . .  

. . , I . .  

. . , . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

6 

10 

5 

1 

22 

25 

4 

5 

31 

5 

20 

0.09 0.26 0.19 0.22 

0.24 

0.28 

0 . 1 1  

0.04 

2.03 

0.81 

0.40 

0.35 

0.99 --- 

0.05 

0.05 

9.05  

0.02 

0.04 

0.03 

0.04 

- 

0.02 0.29 0.09 

0.05  
. 

0.02 0.16 

c.02 0.09 0.05 

0.02 

0.02 

0.13 

0.15 

0.05 

0.05 

0 .03  

0.04 
- 

0 .03  G.C4 

0.01 
- 

0.15 

Tota l  . . . . . . 135 L". 01 2.03 0.11 0.05 

1. Patrias, G .  a.nd 0. E .  Olson. 1969 .  Selenium Contents of Samples 
of Corn from Midwestern States.  Feedstuffs: October 25 Issue. 
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TA3LE #9 

The Geographic   Distr ibut ion of As t raga lus  - 
A Selenium  Accunulator P l a n t ,  

I 

Species  

A. b i s c u l a t u s  

- A. 

D i s t r i b u t i o n  

Montana, N. Dakota, S.  Cakota,   Idaho, 
Wyoming, Nebraska  Colorado,  Oklahoma, 
Kansas , Mew Plexico 

racemous  Pursh  Montana, N .  Dakota, S .  Dakots. , Wyoming, 
Nebraska , Colorado  Utah, Kansas , 
New Mexico, Oklzhoma,  Texas 

- A. o s t e rhou t i   Jones ,  Colorado 

- A. argi l losus   Utah ,   Ar izona  

- A .  g rav i  Parry Wyoming , Montana 

- A. k e a t h i i  Porter Arizona 

1. Rosenfeld, I. and 0. A. Beath. 1964. Selenium: Geobotany, biochemistry, 
t o x i c i t y  and n u t r i t i o n .  Academic Press, New York, page 6 2 .  
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TABLE 10 

P l a n t  

The Selenium  Content of P l a n t s  
Grown on S e l e n i f e r o u s   S o i l l  

Selenium  Concentration (ppm) 

A s t r a g a l u s   b i s c u l a l E  

Stan leya   p inna ta  

- A s t r i p l e x   n u t t a 1 l i : t  

Grasses 

5,530 

1,190 

3 00 

23 

1. Rosenfeld, I. and 0. A .  i3eath. 1964. Selenium:  Geobotany, 
b iochemis t ry ,   , tox ic i ty   and   nu t r i t ion .  Academic Press, New York, 
page 91. 
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Table I1 

Naine 
New Hampshire 
Vermont 
!!assachusetts 
i h n n e c t i c u t  
New York 
New J e r s e y  
Pennsylvania 
Uelaware 
Naryland 
V i r g i n i a  
West V i r g i n i a  
Ohio 
Indiana  
I l l i n o i s  
?!ichigan 
Wisconsin 
Kentucky 
Tennessee 
North Carolina 
S c u t h  Carolina 
<emg:il 
. ,  1 .  

. -5r.:c? 
. .  

r - -,- 
. .  . . - ic.. 2 
:iacrl:ngtcn 
J regon 
C a l i f o r n i a  

TOTAL 

L l n i t e d  S t a t e s  

% of B i r d s   i n  
S t a t e s   L i s t e d  

1969 FOULTRY PRODUCTION 

Laying Hen &’ Emilers- 1/ 
Av. No. ( 0 0 0 )  No. Froduced ($00) 

5,531  72,900 

588  18 
2,363  3,216 

10,487  2,438 
4,139  950 
14,720  48,998 

610 133,503 

5,096  63,469 
1,482  16,542 

1,559  482 

4,084  6,557 

1,600 17LF ,274 

9 ,4F.8  io ,051 
12 ,81.2 13,934- 
8,232 ---- 
6 ,ma 777 
5,109  15,183 
3 ,lZ!l 7,190 
5 ,464 46,132 

5,078 24,219 

11 , W b  38,737 

4,422  21,435 
2,305  14,700 

15 ,342 280,637 

24 ,705  442,221 

8 3 0  7,930 

37  ,71+0 76,757 

2 04 ,441 1,523,357 

- 

313,343  2,738,195 

65% 5 5 9  

14 
31 

a 
242 
111 
412 
111 

1,925 
150 
95 

4,179 

3,919 
67 6 

3,621 
571 
8 52 

3,166 
57 
14 

9,408 
2,536 
1,633 
1,572 

573 
1,800 
15 -080 

52,886 

106,204 

50% 
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APPEMDIX C 

ECONOMIC IMPACT 

Agricultural s ta t is t ics  (USDA 1 9 7 0 )  show a y p o x i m a t e i y  6S06 of  t h e   l a y i n g  

hens ,  55% o f   t h e   b r o i l e r s   a n d  50% of t h e   t w k e y s   a r e   p r o d u c e d   i n   " s e l e n i u m -  

d e f i c i e n t "   S t a t e s   ( T a b l e .  11). These  percentages  have  been  used  in   scbsequent  

c a l c u l a t i o n s  t o  estimate  numbers of b i r d s   a f f e c t e d  by   s e l en ium-de f i c i en t   d i e t s .  

:? 

Selenium  def ic iency   has   been   d iagnosed   wi th   increas ing   f requency   in   bo th  

chicken and tu rkey   ope ra t ions   ove r   t he  F a s t  f i v e  years. No n a t u r a l   f e e d  

ingredients   have  been  found t o  c o n t r i b u t e   a d e q u a t e   l e v e l s   o f   s e l e x i u m   t o  

provide   an   economica l   so lu t ion  t o  t h i s   n u t r i e n t   d e f i c i e n c y  which now has 

widespread  geographic  o1xurrence.  

Selenium  def ic iency  has   been  diagnosed  in  comme-rcial soultry f l o c k s  i n  

which t h e   a s s a y e d  seleEium con ten t  of t h e   r a t i o n  was &eve the r e p o r t e d  

nu t r i t i ona l   r equ i r emen t .   Th i s   i nd ica t e s   an   accen tua t ion  of  t he   r equ i r emen t  

under stress cond i t ions  or perhaps low a v a i l a b i l i t y  of t h e   s e l e n i u x  i n  

n a ~ w a l  i n g r e d i e n t s .  I t  is b e l i e v e d   t h a t  narginal l e v e l s  o f  selenium i n  

feeds  cause  impaired  Derformance of many p o u l t r y  f lccks i n   x h i c h   n c   v i s i b l e  

symptoms are observed. 

Economic lcsses t o  p o u l - t r y   p r o d u c e r s   a t t r i b u t e d   t o  lack c~f approvai  for 

a d d i t i o n  o f  i n o r g m i c   s e l e n i u m   t o   f e e C s  may o r i g l n a t e  from: 

1. Mor ta l i t y ,   r educed   xe igh t   ga ins ,   imps i r ed  feed. convers ion ,  loss of egg 

product ion  arLd o t h e r   l o s s e s   a f f e c t i n g   q u a l i t y  of t h e   b i r d s   t o   b e  narketes,. 

2 .  Higher   feed   ingredien t  costs  t o  i n c r e a s e   n a t u r a l   s e l e n i u m   l e v e l s .  
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The fo l lowing   assumpt ions  and es t%nates . -of   economic   losses   represent   an  

a p p r a i s a l   b y   t h e   s c i e n t i f i c  staff o f  a na t iona l   f eed   manufac tu re r   o f   t he  

economic  impact of se l en ium  de f i c i ency   on   t he   ch icken   and   t u rkey   i ndus t r i e s .  

Turkevs 

Assumptions: The f o l l o w i n g   c a l c u l a t i o n s  are based  on 57.5 m i l l i o n  

turkeys   be ing   produced   in  1972 i n   s e l en ium  de f i c i ency  

areas : 

- 25% of   t u rkeys  are a f f e c t e d   t o   t h e   e x t e n t   o f  showing 
1 0 %  h i g h e r   m o r t a l i t y  t o  f o u r  weeks o f   a g e .  

- 5% less grade A t u rkeys   i n   a f f ec t ed   f l ocks   showing  
m o r t a l i t y .  

- 50% of   t u rkeys  show impaired growth and   feed   convers ion  
(5%  on  growth  and 3% on   f eed   conve r s ion ) .  

- Above l o s s e s   i n   a d d i t i o n   t o   i n c r e a s e d   i n g r e d i e n t   c o s t s  
of $1.00/ton i n   a t t e m p t   t o   a l l e v i a t e   d e f i c i e n c i e s .  

Economic Losses  . 

M o r t a l i t y  : 0.25 x 57,500,000 x C .10 = 1 , 4 3 7 , 5 0 0   m o r t a l i t i e s  
@ $O.SO/turkey = $ 1 , 1 5 0 , 0 0 0  

Reduced  Grade : 57,500,000 x 0.25 x 0.05 x 18 x $0.05 = $ E846,875 
(no. b i r d s )  ( %  a f f e c t e d )  ( %  grade  loss) 
(wt . b i r d s   ( l o s s / l b )  

Impaired Growth E 
Feed  Conversion : 57,5@0,000 x 0.50 x 18 (av. wt.) = 517,500,C)OO lbs. 

turkey  produced 5% loss  of   weight  = 0.05 x 
517,500,000 = 25,575,000 @ 23 c e n t s / l b .  = $ 5 ,Ci51,250 

3% loss  i n   f e e d   c o n v e r s i o n  - 0.03  x 517,500,000 
x 3.3 (av .  feed conv.)  = 51,232,500 lbs. f e e d  
@ 4 c e n t s / l b .  = s 2,04'1,300 

Added Feed Cost : 57,500,000  turkeys @ 6 0  l b s / b i r d  = 3,450,000,000 
2 ,oc)o 

- - 1,725,900  tons @ $l.OO/ton = $ 1,725,300 

Total  Annual  Loss t o  Turkey  Producers 
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Ero i l e r  s 

Assumptions: The f o l l c w i n g   c a l c u l a t i o n s   a r e   b a s e d  or. 1 . 5  b i l l i o n  

bro i le rs   be ing   produced  i2 1972 i n   s e l e n i u m   d e f i c i e n t  

a r e a s  : 

- 5% of b r o i l e r s   a r e   a f f e c t e d   t o   t h e   e x t e n t  of  showing 
3% h i g h e r   m o r t a l i t y  t~ four weeks of age .  

- 25% of b r o i l e r s  show impaired  growth  and  feed  conversion 
(3% on  growth  and 2% on  feed   ccnvers ion) .  

- Above losses i n   a d d i t i o n   t o   i n c r e a s e d   i n g r e d i e n t   c o s t s  
of  Sl..OO/ton i n  a t tempt  t o  a l l e v i a t e   d e f i c i e n c i e s .  

Economic Losses 

Mor ta l i t y  : 0.05 x 1,500,000,000 x 0 . 0 3  = 2,250,000 
m o r t a l i t i e s  @ 0.30/b i rd  = $ 675,000 

Impaked  Growth C 
Feed  Conversion :: 1,500,000,000 x 0.25 x 3.7 = 1,387,500,000 l b s .  

broiler meat 

3% loss of weight - 0 .93  x 1,387,500,000 = 
41,625,000 3 15 c e n t s j l b .  = $ 6.243.750 

2% l o s s  i n  feed   convers icn  - 0.02 x 
1,387,500,COO x 2.2 (av. fd. conv.! = s 2 , 7 4 7 , 2 5 0  

Added Feed Cast  : 1 . 5  b i l l i o n   b i r d s  x 8 13s/Sirds = 

Total  Annual Loss t o   B r o i l e r   P r o d u c e r s  
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Summary 

An economic  evaluation Sased 3n minimum e s t i m a t e s  of t h e   e x t e n t  or' 

s e l en ium  de f i c i ency   i n  poultry r e v e a l s   t h a t  poultry producers  are 

z u f f e r i n g  from  annual losses  in  excess of 27 m i l l i o n   d o l l a r s .  I t  i s  

c lear  th; l t  t h e  swine i n d u s t r y  would have the same tir'!:rce o[' .lo:;:.;. I n  

t h i s  r ega rd ,   s e l en ium  de f i c i ency   causes   annua l  losses of about  55 m i l l i o n  

dGila??S. 
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APPENDIX D 

SUBMITTED COMHENTS 

List of Commentators 

1. Environmental  Protection  Agency 

2. Tennessee  Valley  Authority 

3 .  United  States  Department of Agriculture 

4 .  United  States  Department  of  Health,  Education,  and  Welfare 

a. Assistant  Regional  Director  for  Health 

b. National  Institutes of Health,  Division of ,  Research  Services 

c. Naticnal  Institutes of Health,  Environmental  Services  Branch 

d. Off  ice of the  Secretary 

e. Region I - 'Boston,  Social  and  Rehabilitation  Service 
f . Region V - (Chicago,  ,Regional  Engineer 

g. Social  Security  Administration 

. t  

5 .  United  States  Department of the  Interior 

6 .  American  Feed  Manufacturers  Association,  Inc. 
1 7 0 1  N. Ft.  Myer Drive 
Arlingtor,,  Va. 22209 

7. Central Soya 
Fort  Wayne,  Indiana 46802 

8 .  Cornell  University 
Ithaca,  New York 14850  

9. H. K. Kebster Co., Inc. 
P .  0. Box 8 
Lawrence,  Massachusetts 01842  

10. John W. Eshelman & Sons 
244 North  Queen  Street 
Lancaster,  ?a. 17604  
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11. Michigan S ta te  U n i v e r s i t y  
East Lansing,  Michigan  48823 

1 2 .  Micro Tracers, 7:nc. 
381  Eleventh Street  
San  Francisco,   Cal i fornia   94103 

’ 13. Moorman Nfg. Co.. 
1000 North  30th Street 
Quincy, I l l i n o i s  62301 

1 4 .  Ms. Peggy  Marinl? 
4425 Van Buren 
R ive r s ide ,   Ca l i fo rn ia   92501  

15. Na t iona l   Feed   Ing red ien t s   Assoc ia t ion  
517 Merle Hay Tower 
Des Moines, Iowa 50310 

16.  Ra l s ton   Pu r ina  Cornpany 
S t .  Louis ,   Missour i  63188 

1 7 .  Smith-Douglass 
R u r d  Route 1 
E l g i n ,   I l l i n o i s  60120 

18. Southern   S ta tes   Coopera t ive ,   Inc .  
P. 0 .  Box 1656 
Richmond, V i r g t n i a  23213 

1 9 .  The Beacon MiLLing  Company, Inc.  
Cayuga, New Y Q T ~  13034 

20. The U n i v e r s i t y  of Arizona 
Tucson,  Arizona  85721 

2 1 .  Z i p  Feed Mills, Inc.  
Sioux  Falls,   South  Dakota  57102 
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Comment ?io. I 

ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

6 JUL 1973 
ADMINISTRATOR 
OFFICE OF T'IE 

Hearing  Clerk 
Department of Hea:Lth, Education 

and We1 f a r e  
Room 6-88 
5600  F i s h e r  Lane 
Rockville,   Maryland 2 0 8 5 2  

Dear Sir: 

The Environmental   Protect ion Agency has  reviewe6 
t h e  d ra f t   env i ronmen ta l   impac t   s t a t emen t   fo r   Ru le  Making 
on  Selenium i n  Animal Feeds, i n c l u d i n g   t h e   p r o p o s e d   r u l e  
making,  and  our detailed cornLents are enc losed .  

Our review i n d i c a t e s   t h a t   t h e   c a l c u l a t e d   s e l e n i u m  
c o n c e n t r a t i o n s , .  as s ta ted  i n  t h e  d r a f t   s t a t e m e n t ,   a n d  
the   cond i t ions   unde r  which selenium w i l l  be used  should 
have no  immediate o r  long-term  adverse  impact   on  the 
environment. 

I n  accordance  with our r e s p o n s i b i l i t i e s   u n d e r   S e c t i o n  
309  of t h e  Clean A i r  A c t  t o  inform t h e  puSlic   of   our   views 
on proposed F e d e r a l   a c t i o n s ,  w e  have designated t h i s  
project s n  LO-2. A d e s c r i p t i o n  of t h i s   r a t i n g   s y s t e m  i s  
enclosed for your   information.  

We will be p l e a s e d   t o   d i s c u s s   o u r  comments w i t h  you 
o r  members of y0u.r o f f i c e .  

S i n c e r e l y  your s ,  

Sheldon Meyers 
D i r e c t o r  
O f f i c e  of Federal A c t i v i t i e s  

Enclosures  
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COlYMENTS ON DRAFT ENVIRONMENTAL ILWACT STATEMENT 

ON RULE 1YFJING ON SELENIUM I N  ANIMAL FEEDS 

GENEAWL COMMENTS 

Selenium i s  a n   e s s e n t i a l   t r a c e   n u t r i e n t   f o r   c e r t a i n  
an imals   wi thout   which   var ious   def ic iency  diseases a r e  known 
t o  develop. It  can be toxic ,   however ,  i f  t a k e n   i n   e x c e s s i v e  
q u a n t i t i e s .  

The proposed  rule   has   been  formulated in accordance 
wi th ’ the   p rov i s ions   o f  the Federal  Food,  Drug,  and  Cosmetic 
A c t  and i s  an amendment t o  t h e  Food Addit ive  Regulat ions 
o f   t h s  Focd  and Drug Adminis t ra t ion.  The r u l e   p r o p o s e s  
t h e   a d d i t i o n   o f   t h e  0 . 0 1  ppm of   selenium  in   chicken  and 
swine  feed  and 0 . 0 2  ppm i n   t u r k e y   f e e d .  These l e v e l s   a r e  
t h e  minimum selenium requi rements   for  these animals.  

S P E C I F I C  CG3LPlENTS 

A i r  and T e r r e s t r i a l   E f f e c t s  

Based  on o u r  review, w e  do n o t   b e l i e v e  t h a t   t h e  selenium 
concen t r a t ions  3s d e s c r i b e d   i n  t h e  d r a f t  s ta tement  will have 
any  adverse e f fec ts  on t h e  a i r  o r  t e r res t r ia l  environments.  

Aquatic Ef fec ts  

A s i 6 e  a n   a c c i d e n t a l   s p i l l a g e  of s e l en ium  in to  a 
waterway a t  t h e  p o i n t   a t  which it i s  nixed w i t h  t h e  feed 
o r  the s p i l l a g e   o f  t h s  nixed feed . i n t o  a waterway, t h e  only 
fo re seeab le   rou te  whereby it can   en te r  the aquat ic   envi ron-  
ment i s  v i a  an imal   excre t ion   wi th   eveFtua l   d ra inage   in to  
the  waterways.   According t o  t h e   d r a f t   s t a t e m e n t ,   t h e  
maximum p r e d i c t a b l e  selenium c o n c e n t r a t i o n   i n   s u r f a c e   r u n -  
o f f  w i l l  be 0 . 0 0 0 4 6  ppm from  chicken and swine waste and 
0 . 0 0 0 9 2  ppm from  turkey  waste.  Tbough not   ment ioned   in  
t h e   d r a f t   s t a t e r n e r . t ,   t h e s e   c o n c e n t r a t i o n s   a r e   c o n s i d e r a b l y  
less than  the 2 . 5  ppm se l en ium  concen t r a t ion   i n  water which 
i s  tox ic   t o   Daphn ia ,  a small  t e s t  animal   found  in  the a q u a t i c  
food  chain  and known t o  be h i g h l y   s u s c e p t i b i e   t o   t o x i c  sub-. 
s t ances .  S i n c e  no at tempt  i s  made i n  t h i s  d r a f t   s t a t e m e n t  
t o  Ziscuss the t ox ic   e f f ec t s   o f   s e l en ium on a q u a t i c   b i o t a ,  
t h e  f i n a i  statement would be s t rengthened  by a d i s c u s s i o n  
of these e f f e c t s .  
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The United States Publ ic   Heal th   Serv ice   has   es tab l i shed  
0 . 0 1  ppm selenium as  t h e  maximum safe c o n c e n t r a t i o n   f o r  
human d r ink ing   wa te r .  The se l en ium  concen t r a t ions   i n  farm- 
land  runoff  would not   be   expec ted   therefore   to   endanger  
human water supp l i e s .  

Our r e v i e w   i n d i c a t e s   t h a t  the  se len ium  concent ra t ions  
a s   d e s c r i b e d   i n   t h i s   d r a f t   s t a t e m e n t   s h o u l d   n o t   r e s u l t   i n  
an immediate o r  long-term advgrse impact on t h e  a q u a t i c  
environment. 
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Comment No. 2 

August 21 ,  197'; 

Mr. Paul Cronwell ,   Act ing  Director  
Of f i ce   o f   Env i romen ta l   Af fa i r s  
Department of Health,   Education, 

Washington, D. C .  2C201 
md Welfare 

Dear Mr. Cronwell: 

This i s  i n   r e s p o n s e   t o   y o u r   r e q u e s t   d u r i n g  our  
conver sa t ion   o f  Jdy'25, 19'73, f o r  s p e c i f i c  T v .  

te lephone 
A information 

r ega rd ing   s e l en ium  tox ic i ty .   Unfo r txna te ly ,  we f ind  t h a t  we 
have no new d a t a  or i n f o m a t i o n  of significance. 

Although we e:qec-t you have  a cons ide rab ie   b ib l iog raphy   on   t he  
s u b j e c t   o f   s e l e n i u m   t o x i c i t y ,  we have  noted two r e c e n t   p u b l i -  
c a t i o n s  on t h e  s.clbject t h a t  may be o f   i n t e r e s t .   A b s t r a c t s   o f  
t h e  two a r t i c l e s   a r e   e n c l o s e d .  

Recent ly ,  TVA was fortunate t o  have  sane vork on  vanadium 
t o x i c i t y  done  by !IT. E i ich i   Takahashi  cf Kyoto UniTrersity. 
Dr. Takahashi i s  a r e c o g c i z e a   a u t h o r i t y  m. s e l s n i m  t o x i c i t y  
xhom you might ~cliszl t o  contac t  a s  a r e s o w c e .  1";s address  i s  : --. 

D r .  E i ich i   Takahashi  
Col lege   o f   Agr icu l ture  
F z c u l t y  of Agricul tuzal   C ' i len- is t ry  
Kyoto Un ive r s i ty  
:Qo t o , Japan 

We hope t h i s   I n f o r n a t i o n  will be of a s s i s t a n c e .  

Sincerel j r   yours  , 
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Rever sa l  of Se len ium  Toxic i ty   in   Chicks  by Mercury  and Cadnium. 
C .  H. H i l l ,  Department of l o u l t r y   S c i e n c e ,  XGrth Caro l ina  
S ta t e   Un ive r s i ty ,   Ra le igh ,   Nor th   Ca r s l ina  2.7607 

Chicks   f ed   : s e l en im  a s  Se02 i n   t h e i r  diet at. l e v e l s   z f  10, 
20, End 40 'ppm g r m   p r o g r e s s i v e l y  more slcwly t n a n   c o n t r c l   c h i c k s  
r e c e i v i n g   t h e  same f e , ed   i v i thou t   s e l en im.  A t  3 weeks o f  age,   growth was 
n e g l i g i b l e   i n   t h o s e   c h i c k s   r e c e i v i n g  40 ppm Se. Mercury as  X g C 1 2  a t  
5CO ppm i n   t h i s   d i e t   a l s o   d e c r e a s e d   g r o w t h   s i g n i f i c a n t l y .  The combination 
of  40 ppm Se  and 500 ppm tIg i n   t h e   d i e t ,  h o w e v e r ,   r e s u l t e d   i n   v e r y   l i t t l e  
growth r e t a r d a t i o n   i n . d i c a t i n g   t h a t  Hg coun te rac t ed  Se t o x i c i t y .   F w t h e r  
s t u d i e s  showed t h a t  this i n t e r a c t i o n   o c c u r r e d  when n e r c l u y  was p r e s e n t  
i n  equimolar amounts t o   s e l e n k m   b u t   t . h e   e f f e c t   d i n i n i s h e d  when the   molar  
r a t i o  of mercury t o  s,elenium was l e s s   t h a n  1. T'ne e f f e c t  of 1% on Se 
t o x i c i t y  vas sha red  by Cu m d  t o  scme e x t e n t  'sy Cd. A Hg-Se ccnpound, 
probably  FgSe03, was prepared  and  found t o  be r e l s t i v e l y   n o n t o x i c  when 
f e d   i n  amounts t h a t   s u p p l i e d  10 and 20 p2m Se. T h i s  compound may form 
i n   t h e   d i g e s t i v e   t r a c t  o r  body of the   ch ick ,   t he reby   g rea t ly   r ec luc ing  
t h e   t o x i c i t y  o f  Se. 

En1;ironmental Health-, June 1-97'?. pp.   10~-105.  

Uptake  of  SeLenilm b:y Aquatic  Organisms.  Sandhoh-, M., H. E. Oksaner,, 
and L. Pesonen,  9epartment of Kedicine,  CGY-ege of V e t e r i n a r y  
Medicine, 00550 t i e l s ink i  55, F in land  

The Se c o n t m t  o f  q u a t i c  c?rgazisms was lowest i n  aquatic 
p l a n t s ,   v a r y i n g  from. 0. 02 t o  0.14 p m  (dry w-t ) . Plankton s m p l n s  
cmta ined  from i.l.to 2.4 ppm, f i s h e s   c u l t w e d  i n  p ~ d s  0.5 t o  0.9 
p ~ m ,  and f i s h e s  fron natura l   envi ronments  i. 0 t o  2.9 ppm. 

75, The ph - f l ap lank te r ,   Scenedesaus   d inc r$xs ,   a r t i ve ly   concen t r a tx i  
a e - s e l e n o m e t i i o n i n e ,   b u t   n e i t h e r   a c t i v e l y  nor p a s s i v e l y   c o n c e n t r a t e d  

i n o r g a c i c   e l e n i t e .  The zooF lank ton ,   cons i s t i ag   xos t ly  of Dzphniz pulox, 
absorbed 7'Se f r o m   s e l e n i t e .  I n  a q u a r i u m   f i s h   c o n c e n t r a t e d  on ly  a smal l  
amount of organic  01: i n o r g a n i c  Se d i r e c t l y  from wa te r ,   bu t  did c b n c e n t r a t e  
Se  from food. 
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Commezt KO. 3 
__---... 

D E P A R T M E N T  OF A G R I C U L T U R E  
O F F I C E  (3F T h I I  S E C R E T X H Y  

WASHINGTCN.  3. C .  2 0 2 5 0  

May 25, 1973 

Dr. Kenneth E. Tayl or 
Director 
Vffice o f  Environmental Quality 
Pub1 i  c Heal t h  Service ’ 
Food and Drug Administration 
Rockvi 11 e , Marly1 and 20852 

Dear Dr. Tayl o’r: 

\.le appreciate  the o p p o r t u n i t y  t o  review the FDA d r a f t  
environmental  statement, Rule Making on Selenium in 
Animal Feeds. Comments prepared by reviewers i n  the 
Department are  enclosed. 

Sincgrely , - /I 

T. C. BYERLY I 
Coordinator 
E n v i  ronmenial Qual i t y  Ac i vi t i  es 

Enclosures 
i \ 



Comments Prepared by 
Science and Educat ion  S t a f f  

The draft environnentd,   i rngact  s%$er,ent on rlik rnZLki&$ on ;el?ni5? 
in e . A m a l  f e e d s  (TDA, A p r i l  19, 1973) i s  c o n s i d e r e d   t o  3e a o s t   c c m p l e t e  
and c l e a r l y   s u p p o r t s  the  t h e s i s  t h a t  s e l e n i m   c a n  be j u d i c i o u s l y   u s e d  
in t h e   p r o d u c t i o n  of food animals f o r   b e n e f i t   t o   t h e  consumer. 

Selenium i s  known t o  be a n   e s s e n t i a l   d i e t a r y   n u t r i e n t   w h i c h  Fs not  
s u p p l i e d  i n  s u f f i c i e n t   q u a n t i t i e s  i n  a s i g n i f i c a n t   p r o p o r t i o n   o f   f e e d s  
for  pou l t ry   and   swine ,  so t h z t   a d d i t i o n a l   s u p p l e m e n t a t i o n  i s  r e q u i r e d  
f o r   n o r m a l ,   e f f i c i e n t   p r o d u c t i o n .   P r o v i s i o n   o f   t h - z s e  ma l l  supple-  
men ta ry   moun t s   can   bes t   be   accompl i shed   t h rough  t h e  a d d i t i o n  cf b io -  
l c g i c s l l y  availa'olc s e l e n i u q  sal ts  t o  t h e  feed as has been   reques ted .  
T h i s ,  if done as proposed  by F3A, i s  not   cons idercd  t o  prevent  any 
h a z a r d   t o  Ran o r   an ima l s .  On t n e   c o n t r a r y ,   t h i s  will nake it F o s s i b k  
t o   a d e q u a t e l y   a e e t   t h e   n e e d s  of t h i s   e s s e n t i a l   n u t r i e n t  i n  an  econoz ica l  
a n d   s a f e   m m e r  . 
The USEA c o t  on ly  s t rc jngly   suppor ts   the   envl ro tmenta l   impact   s ta te !Xr l t ,  
b u t   c o n s i d e r s   t h e   p r o p o s e d   a d d i t i c n  of s e l e n i m  t o  these a n b a l  Teeiis 
t o  be n o s t   n e c e s s a s y   f o r   e f f i c i e n t   p r o d u c t i o n  OP swine   and   poul t ry '  
p roducts .  
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Comments 
Prepared by 

COOPERATIVE STATE RESEARCH SERVICE 

The draft of the environr,ental matt stateaent has been 
reviewed by severe11 s p e c i a l i s t s   i n  CSIIS. ;;e a re   in   genera l  
agreement -Ath the in t en t  and purpose of the s t s t eaen t  &xi 
concur i n  the action taken by FDA. A few er rors  were noted 
in the  docment, lmufu 5hes.e do no t  change the basic conclu- 
sions.  The 2ocment i s  not   c lear  on whether sqplementat ion 
would be pezrdttetl   in  areas where feed and forage  contain 
adequate l eve l s  o f  selenium. 

Dr. W. ti. Allaway, Director of the P lan t ,  Soil and Nutr i t ion 
Iaborato-ry, ithctca, Ne51 York wc-~ld be an excellent person t o  
provide   c r i t i ca l  :30Yments, Extensive s h d i e s  on seleniua 
have been nade in that Laboratory. 



Comment No. 4b 
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TO 

Comment No. 4 a  
OPTIONAL FORM NO. 10 
MAI I W  E D I ~ ~ O N  
CSA F P M R  ( 4 1  CFR) 101-11.a 

UNITED STATES GOVERNMENT 

. Mr. Paul  Cromwell 
Act ing   Chief   Envi ronmenta l   Off icer  DATE: 

June  6 ,  1 9 7 3  

FROhi : A s s i s t a n t   R e g i o n a l   D i r e c t o r  f o r  Heal th  

YUBJECT: D r a f t  EIS 8 0 1 5 - 0 5 - 7 3  
Rule  Making  on  Selenium i n  Animal  Feeds 

No comment. We a g r e e   w i t h   t h e   s t a t e m e n t ,   c o n c l u s i o n s  

and   r ecommenda t ions   con ta ined   i n   t he   d ra f t   env i ronmen ta l  

impact   s ta tement .  

-__ 
) .  . .  

' i' I .., ' 
Freder ick 'H ' .   S i l lman,  M . D .  
Ass i s f .an€--~Kegional   Di rec tor   for   Heal th  

8 5  

BUT U.S. Sazi=.gs Bonds Rrgularly on the Payroll Savings Plan 



- 2 -  
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Comment No. 4d 

In addition to Close a m n t s ,  I have tbe folla&q oxmmts:  
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Comment No. 4e 

TO : Jack Costa 
Deputy for  S t a t e  P r o g r a m  

FROM : Regional   Nedica l   Coordina tor ,  SRS 

1. Th i s   s t a t emen t  reveals a s i g n i f i c a n t  amount of c o n s i d e r a t i o n  of 
s t u d i e s   o n  t h e  e f f e c t  o;E selenium  on  domestic arimals and   b i rds .  L i t t l e  
i n f o m a t i o n  i s  a v a i l a b l e   r e l a t e d   t o  human s t rb j ec t s .  Ye know i t  O-xists ir? 
t h e  human body as a trace element. PIore exact   knoxledge of p o t e n t i a l  
irnpact  on human be ings  i s  h i g h l y   d e s i r a b l e   b e f o r e   a n y   a d d i t i v e s  are 
a u t h o r i z e d   t h a t  will be i n   a n i m a l  tissues destLned f o r  hurnan consumption. 

2.  It  i s  n o t e d   t h a l :   t h e   r e g u l a t i o n s  confine "use of s k l e n i u n   t o   p r o v e n  
inc idence  of d e f i c i e n c y  demonstrated aEd de f ined  11;; known c l i n i c a l  si.:;ns." 
It i s  assumed  chat tne r e g u l a t o r y  a g e ~ c y  would  hzve t h e   n e c e s s a r y  man- 
power f o r  j u d i c i o u s   n o n i t o s i n g   o f   t h e  as2 of  s e l e n i u m   i n   t h e   i n t e r e s t  of 
safe marke t ing .  

3 .  Quest ions  gr cements f o r   c o n s i d e r a t i c n  in t h e  i n t e r e s t  of t h e  coilsumPr 
a re  posed i n  r e l a t i o n  to t h e   c o n c l u s i o n s  (pages  3 4 - 3 5 ) .  

4 .  Conclusion KO. 3 - ' ' n e   e x a c t   t o x i c i t y  cf se len ium i s  unknowa 
S e l e n i u n   i n   t h e  form of sodium s e l e n i t e  Ot s o d i x a   s e l e n a t e  a r e  ! ? igh iy   t ox ic . "  
The p a r a g r a p h   c o n t i n u e s   i n   s t a t i n g   t h a t   " S s l z n i u r n   c o m p o u ~ d s   v a r y   g r e a t l y   r i t h  
r e g a r d  t o  any toxic e f f e c t . "  TJould n o t   t h i s  l a s t  s ta tezent  a p p l y  a s  well t o  
human consumers? 

5.  Conclusion Yo. 5 - The  second  sentence s t a t e s ,  ''The z2.gnitude of t h e  
upper  1 i m i  t s a p p e a r   t o  be s a f e  i n  m o s t   e d i b l e   t i s s u e s . "  V h a t  ev idence  
i s  a v a i l a b l e   t o   a s s u r e   s a f e t y   i n   e d i b l e   t i s s u e s ?   T h i s   c o n c l l - l s i o n   a s s u m e s  
t h a t   k i d n e y   a n d   l i v e r  :'are u n l i k e l y   t o   c o n s t i t 3 : e   n o r e  t h a n  a v e r y  s a l 1  p a r t  
o f  t h e  hTman d i e t . "  Should consu3pt ion  of t h e s e  organs  c a r r y  a c a u t i o n   f o r  
thos2  pe r sons  overly fond o f  k i d n e y  and l i v e r ?  F J s 3 ,  v5at sa fe -gua rds  ~ o u l d  
be a v a i l a b l e   f o r   p e r s o n s  who f e e d   t h e i r  house-ho1.d ~ e t s  s i g n i f i c a n t   q u a n t i t i e s  
of t h e s e   p r o d u c t s ?  



Page 2 - Jack Costa . 

6 .  Conclusion No. 6 - Should human be ings  be subjec ted   to   se len ium 
supplementation",  when t h e   e f f e c t  of that supplementation i s  not known? 

- 
I t  

7 .  Appendix  C,Econumic Impact; The a g r i c u l t u r a l   s t a t i s t i c s  (USDA 1970)  
are c i t e d  as "approximately 65% of the   l ay ing   hens  are 
produced i n  ' se le iurn   def ic ien t '  States." The s t a t i s t i c s  on t h e  Economic - 
Impact of adding   se len iun  to  feeds   inc lude   " lay ing"   hens .  The r e g u l a t i o n s  
(4 th   p rovis ion)  s t i p u l a t e  that   "selenium  must  not be added t o  feeds in- 
tended f o r  l ay ing  hens" s i n c e   t h e   s a f e t y  of t h e   p r a c t i c e  i s  n o t  known. 
It would appear   then   tha t   the   l t l ayers ' l   should   no t  be included i n  the  
p ro jec t ed  impact o.E adding  selenium. 

- 

r .  

Attachment 
* 
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Comment No. 4 g  

TO : Pau l  Cromwell 
Act ing   Chief   Envi ronmenta l   Off icer  

FROM : Ronald Blavatt 
SSA Environmenta l   Off icer  

SUBJECT: Draf t  FDA-EIS on  Rule  Making  on  Selenium i n  Animal  Feeds 

Af t e r   r ev iewing   t he   d ra f t   E IS ,  I b e l i e v e  SSA should recommend t h a t  it 
be   r e tu rned  t o  t h e  writer f o r   m o d i f i c a t i o n   b e f o r e   r e l e a s e   f o r   o u t s i d e  
review. 

The b a s i c   g o a l  of e n d i n g   s e l e n i u m   d e f i c i e n c i e s   i n   t h e   d i e t s  of ch ickens ,  
t u r k e y s ,  and  swine i s  c l e a r l y   s t a t e d .   M a j o r   a l t e r n a t i v e s   t o   a c c o m p l i s h  
t h i s   a r e   i d e n t i f i e d .  The d e f i c i e n c i e s   i n   t h e  " C S  s t a r t   a t   t h i s   p o i n t   i n  
t he   ana lys i s .   These   de f i c i enc ie s   a r e   enumera ted  below: 

1. 

2. 

The d i s c u s s i o n  of f e e d   m o n i t o r i n g ,   t h e   f i f t h   a l t e r n a t i v e ,  
i s  completely  inadequate .  After s t a t i n g   t h a t   t h e  
t e c h n o l o g i e s   f o r   t h i s   a l t e r n a t i v e  ex i s t ,  t h e  E I S  simply 
d i s m i s s e s   t h e  a l ternat ive w i t h  a s t a t e m e n t   t h a t  no such 
monitoring  program i s  i n   e x i s t e n c e .  (No se l en ium  add i t ion  
programs  such  as   the FDA proposes i s  i n   e x i s t e n c e   e i t h e r . )  
There i s  no d i s c u s s i o n  of how d i f f i c u l t   o r  how expensive 
i t  would  be t o   c r e a t e  a monitor ing  program  or  how e f f e c t i v e  
i t  would  be  cnce i n   u s e .  

Throughout   the  EIS,   reference is :nade t o   t h e   m i n o r  amount 
of  selenium  t .hat  would  be  added t o   t h e   s o i l  ir, t h e  f o m  of 
sod ium  se l en i . t e   and   s e l ena te   i n   compar i son   t o   na tu ra l   l eve l s  
o f  selenium. Yet, i t  i s  s t a t e d   e l s e w h e r e   i n   t h e  EIS t h a t  
sod ium  se l en i t e  and s e l e n a t e  are  b i o l o g i c a l l y  more a c t i v e  
than  selenium. Does t h i s   i n c r e a s e   b i o l o g i c a l   a c t i v i t y   a f f e c t  
the   conclus ion   tha t   the   added   sodium  se len i te   and   se lena te  
a r e   n o t   s i g n i f i c a n t   i n   c o m p a r i s o n   t o   t h e   n a t u r a l   s o i l  levels 
of  selenium? The EIS con ta ins  no d iscuss ior ,  of t h i s   p o i n t .  

3 .  The  EIS assumes tha t   exc re t a   f rom  f eed  lots w i l l  be t i l l e d  
i n t o   t h e   u p p e r  5 inches  of $ a m   l a n d   a t  a maximum r a t e  of 
5 t ons  of d ry   was t e   pe r   ac re   pe r   yea r ,  Hov v a l i d  is  t h i s  
assumption? What i s  t h e   p o s s i b i l i t y   t h a t   t h e   w a s t e   m i g h t  
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.. .;e d.0 n o t   b e l i e v e   t h a t  a l l  ques t ions   have   been  ad->esse? a?equate ly ,  
Z l a b r a t i o n  I n  t h e   i n ? i c a t e d  areas tr i l l ,  we f ee l ,  s t r e m h e n   t h e  
s ta tement .  

The leve ls  a t  which  these  car',nogenic s tud ies  were cor?ducted  should 
be included. so t h a t   t h e  reac?er may p r o p e r l y  assess relevar-ce o f   t h e  
results. If, i n d e e d ,   t h e r e  is  some q u e s t i o r i   c c n c e m i n g   t h e  results 
,:ie~,' t h e   s t u G e s  sho~G.2 be  repeatec? p r i o r  t o  i s suanc?  t o  this orrjer.  L 

Paqe 3 5 ,  - :.:axan Toxicologica l   Cons ideza t ions ,  .. 
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b e  p l a c e d   i n   p i l e s   f o r   l o n g   p e r i o d s   b e f o r e   f i n a l   d i s p o s a l   o r  
d i sposed  of i n  manner s   o the r   t han   even   t i l l i ng   i n to  f a rm l and?  
How would t h i s   a f f e c t   t h e   p o s s i b i l i t y  of s e l en ium  up take   i n  
nea rby   p l an t s  and  animals? 

4. The E I S  n o t e s   t h a t   c e r t a i n   p l a n t   s p e c i e s   a r e   s e l e n i u m   a c c u m u l a t o r s  
and  can be f a t a l   t o   a n i m a l s   e a t i n g  them.  Nowhere a r e   t h e s e  
accumula to r s   i den t i f i ed ,  What i s  the   i nc idence  of  accumulator 
p l an t s   i n   t he   p roposed   s e l en ium  add i t ion   a r eas ' ?   (Se len ium 
a d d i t i o n  i s  proposed   for   the   a rea  east  of t h e   H i s s i s s i p p i  and 
west of the   Rockies ;   in   o ther   words ,  in a l l  of t he   Un i t ed   S t a t e s  
e x c e p t   f o r   t h e  Plains  S t a t e s , )  What an ixa l s   ea t   t he   accumula t c l r  
p l a n t s ?  Do hu.mans? 

5. S h e e p   a r e   i d e n t i f i e d  as being  one of t he   an ima l s   mos t   s ens i t i ve  
to   s e l en ium,  The s a f e t y  o f  the proposed   leve l  of selenium 
a d d i t i o n  i s  f o r e c a s t   i n  p a r t  f rom  the  lack of  harm t o  a band 
of sheep   t ha t   g razed   i n   an   a r ea   w i th  a l a r g e  s i n g l e  a p p l i c a t i o n  
of selenium. Did t h i s   s i n g l e   g r a z i n g   a r e a   h a v e   o r  not  have 
accumula to r   p l an t s   t ha t   sheep   migh t   ea t ?  No d i scuss ion .  Does 
a s i n g l e   l a r g e   a p p l i c a t i o n  of selenium  have the same b i o l o g i c a l  
impact as m u l t i p l e  smzll a p p l i c a t i o n   r e p e a t e d   o v e r  many yea r s?  
No d i s c u s s i o n ,  b u t  t h e   a s s u m p t i o n   t h a t   r e p e a t e d   a p p l i c a t i o n s  
do  not  have a grea te r   impact  i s  fundamen ta l   t o   t he   r eason ing   i n  
t h e  EIS.  

Ronald Blavatt 



O R I G I N A L  
-. 

May 29,  1973 

i lear   ing   Clerk  
Depsrtmenc  of  'n 'ealth,   Education G W e l f a r e  
ti Oora  3 - 88 
5h06 i:Lsher's Lane 
iXoc!'-./ I. i l e ,  Mary land 30852 

R e f e r e n c e :   D r a f t   E n v i r o n m e n t a l  Fmpact S t a t e m e n t  on Selenium 
i n  Animal   Feeds  dated  Apri l  19, 1973 - N o r i c e  of 
A v a i l a b i l i t y   P u b l i s h e d   i n   F e d e r a l   R e g i s t e r  
A p r i l  2 7 ,  1973 

As t h e   p e t i t i o n e r   f o r   a p p r o v a l  cf s e l e n i u m   s u p p l e m e n t a t i o n   o f   a n i m a l   f e e d s ,  2nd 
t h e   n a : i o n a l   r e p r 2 s e n t a t i v e   o f   m a n u f a c t u r e r s   o f   a n i m a l   f e e d s ,   t h i s   A s s o c i a t t o n  
s u b x l t s  corments c o n c e r n i n g   t h e  Drafc E n v i r o n m e n t a l   I m p a c t   S t a t e m e n t  o n  t he   p ro -  
?(>sed n d d i t i o n  of  s e l e n i u m  t o  a n i m a l   f e e d s ,   A t t e n t i o n  is c a l l e d  t o  o u r   s e p a r a t e  
c o m e n t s  o i  :In!: 29, 1973,  f i l e d  w i t h  you  on t h e   p r o p o s e d   f o o d   a d d i t i v e   r e g u l a t i o n  
D L J ~  1 i s h e d  i n  I h e  F e d e r a l   R e g i s t e r  o f  A p r i l  2 7 ,  1973. 

A s  e x p r e s s e d  i n  o c r  comT1en;s on t h e   p r o p o s e d   f o o d   a d d i t i v e   r e g u l a t i o n ,  i t  i s  o u r  
1icli.eC ? r e p a r a t i o n  of sn   Eavi ronmenta l   Impact  Statement V A S  R O C  r e q u i r e d .  The 
i C ~ \ : i r ~ : l i ~ ~ ~ : : i l  i npac t  Analys is  Repor: f i l e d  by U S  on   Ju ly  1 6 ;  1 9 7 2 ,   c l e a r l y   i n d i -  
! - . ; t  eci vet-\, 3 i n 0 1 ,  i f   a n y ,   i n p a c t  on  the  envLroninent   f rom  the  proposed  supple-  
:1.1$ ' :1r  ;]: i o , ?  \?! ? r~ i rna l  feeds.  !f any in lpac t   cou ld   be   d i sce rned ,  i t  c c u l d  o n l y  be  
<-:>><;i : , : < . e :  _. .': !?pin;: b( . :ne f i c i a i  i n  nncllre,  'l-!le Reporr w a s  f i i . ed  v o l u n t a r i l y  i n  
:-&sp:!::';e : F v e r b a l  :;t.;ggest i o n  p r i o r  t .o any  e f f e c t i v e   r e g u l a t i o n s   c a t l i r i g  for 

r e q . ; : r e q ~ n r  f 3 r  .:n h v i r c n m e n t a l   i m p a c t   S t a t e m e n t   d i d   n o t  become e f f e c t i v e   n n t i i  
~ f : ? r  :::e s r - r a ~ o r y  t ime limit f o r   p r o c e s s i n g   o u r   p e t i t i o r ,   h a d   e x p i r e d ,  It  
. -L-  I ~, ,. * L;iin l y  does n o t  seem  to   be  in o r d e r  t o  impose a f u r t h e r   d e l a y ,   a f t e r  some 
r h r e e  years of r ev iew,  by r e q a i r i n g   t h e   m e c h a n i c s   o f  d r a f t  and f i n a l   S t a t e m e n t s .  

,L .. :: T ' : ' ; )oT~  2s n p a r t  of  t h e   p e t i - t i o n ,  Ln add j - t i on  t u  ths Eorego ing .   t he  

Ne ilope t h e  p r i n t i n g  of ;I f i n a l   E n v i r o n m e n t a l   I m p a c t   S t a t e m e n t   c a n   b e   e x p e d i t e d  
char an e f f e c t i v e   f o o d   a d d i t i v e   r ' e g u l a t i o n   c a n   b e   p u b i i s h e d  a t  t h e   e a r l i e s t  
p o s s i b l e   d a c e ,  LOSSES i:! a n i m a l   p r o d u c t i o n  and l i f e  ha\Te been  znd a re  c o n t i n u i n g  . 

t o  a c c u r  due t o   s e l e n i u n   d e f i c i e n c i e s .  T h e   r e g u l a t i D n   p e r m i t t i a n   s u p p l e m e n t a t i o n  
~f an ima i  f e e d s  t o   p r e v e n t   t h e s e   l o s s e s  i s  u r g e n t l y   n e e d e d .  

!.:e r e c o g n i z e   t h e   g o o d   e f f o r t s  of  t h o s e   c h a r g e d   w i t h   d r a f t i n g   t h e   I m p a c t   S t a t e m e n t ,  
.'de ; ! p p r e c i a r e   t h o s e   e f f o r t s ,   t h e  f a c t  t h i s  was t h e  f i r s t  such StaterneRt p r e p a r e d  
!I;: :*le :j l .!r2?*1 of V e t e r i n a r y   M e d i c i n e ,  and  t h a t   t h e   t i m e   f r a r n e  f o r  i t s  preparAti .?!? 
~ r ! z  l i a i ~ e c - j .  U r ~ r  c o r n L e n t s   a r e   r n t s n d e d  t o  be c o n s t r u c t i v e   a n d  t o  i n s u r e  t h e  Stat .P-  
;?enc pr- :vides  a b a l a n c e d   p e r s p e c t t v e .   T h e y   a r e   z a d e   i n   t h e   s e q u e n c e  o f  t h e   D r a f t  
9 t 2 t e x e  n t ,, 

- .  
, r, 

Zacicerocnd a n d  Descr*.Fon - The f i r s t   p a r a g r a p h  may ,give t h e   i m p r e s s i o n   s s l . e ? i m  
----Aw__-_ - 

is k!~ig!ae  i n  b e i n g  b o t h   c t s s e n t i a l   a n d   y e t   t o x i c   i f  cor;sumed i n  e s c e s s i v e  a m u n t s ,  
Selenium is  no d i f f e r e n t  f r m  o t h e r   t r a c e   n u t r i e n t s   i n  this r e s p e c t .  



There is no i n d i c a t i o n  of t h e  level at which hman  t o x i c i t y  OCCUI-s. 
Reference is made t o  the exis tence o f  r epor t s  t h a t  s e l e n i m  n2y 
c o n t r i b u t e  to der.tal czcies ,  I s  a p o t e n t i a l  czzcinogen arid is toxi,c 
t o  f i sh .  Elaboration an6 inclusion o f  mxnez5cai values woulc? be 
he lpfu l  



H e a r i n g   C l e r k  - c- May 29,   1973 

Probable   Imvact   on   the   Envi ronment  - The f i r s t   s e n t e n c o  o f  t h e   t h i r d   p a r a g r a p h  
e n d s   w i t h   t h e   w o r d   d e t r i m e n t .  We b e l i e v e   i m p a c t  is m o r e   a p p r o p r i a t e .   T h i s   p a r a -  
g r a p h   w o u l d   a l s o   b e n e f i t   f r o m   t h e   a d d i t i o n   o f   t h e   s e n t e n c e :   " I n   t h e   n a j o r   p o r t i o n s  
o f   t h e   c o u n t r y  wl;sre s o i l s   a r e   d e f i c i e n t   i n   s e l e n i u m ,   a n y   i n c r e a s e s   i n   s o i l   c o n -  
t e n t   w o u l d   b e   b e n e f i c i a l . "  

- 

A l t e r n a t i v e s   t o   t h e   P r o p o s e d   A c t i o n  - The f i r s t   p a r a g r a p h   c o n t a i n s   t h e   s e n t e n c e  
The r e g u l a t i o n s   c o n f i n e  u s e  o f   s e l e n i u m   t o   p r o v e n   i n c i d e n c e   o f   d e f i c i e n c y  demon- 

s t r a t e d   a n d   d e f i n e d   b y  known c l i n i c a l   s i g n s . "  T h e   p r o p o s e d   a d d i t i o n   o f   s e l e n i u m  
t o   a n i m a l   f e e d s  i s  t o  p r e v e n t   r a t h e r   t h a n   t r e a t   d e f i c i e n c y ,   T h i s   s e n t e n c e   s h o u l d  
b e   r e v i s e d  t o  r e a d :  "The   p roposed   r egu la t ion   p rov ides   f c? r  use o f   s e l e n i u m   i n  
t h o s e   a m o u n t s   t h a t   h a v e   b e e n   d e m o n s t r a t e d   t o   b e   r e q u i r e d  f o r  n u t r i t i o n a l   p u r p o s e s . "  

1 1  

C o n c l u s i o n s  - The   word   no rma l   shou ld   be   i n se r t ed   be fo re   t he   t e rm  qua l i t : ?   Con t ro l  
i n  tnis p a r a g r a p h .  

SECTION I1 - BACKGROUND AND DESCRIPTION - The word o f t e n   s h o u l d   b e   a d d e d   t o   t h e  
s e c o n d   s e n t e n c e   t o   r e a d :   " . . . t h e   l e v e l s   t h a t   o c c u r   a r e   o f t e n   n o t   s u f f i c i e n t , . . "  
T h e   w o r d   s a l v a g e d   s h o u l d   b e   r e p l a c e d   w i t h   p r e v e n t e d   i n   t h e   f i r s t   s e n t e n c e  of t h e  
s e c o n d   p a r a g r a p h .  

A c t i o n   D e s c r i p t i o n  - R e f e r e n c e  is  made t o   o u r  comments  of Nay 29 on   the   p roposed  
r e g u l a t i o n .  We b e l i e v e   t h i s   v e r s i o n   o f   t h e   r e g u l a t i o n  is p r e f e r a b l e   f o r   t h e  
r e a s o n s   s t a t e d ,  

SECTION 111 - PROBABLE IMPACT ON TIIE EWVIROWPENT 

S e l e n i u m   D i s t r i b u E i o n  - T h i s   p a r a g r a p h   g i v e s   t h e   i n p r e s s i o n   t h a t   s e l e n i u m   c o n -  
c e n t r a t i o n s   i n  a w i d e   v a r i e t y  of p l a n t s   c a n   b e   t o x i c ,  The p l a n t s   s h o u l d   b e  
i d e n t i f i e d   a s   s e l e n i u n   a c c u m u l a t o r   t y p e   p l a n t s   o c c u r r i n g   i n   c e r t a i n   a r e a s .  

SZCTION T'lT - ADVERSE EUY.T.iinNMTAL IMPACT  CONSIDERATIONS - We q u e s t i o n   t h e   s t a t e m e n t  
":\dverse e n v i r o n z e n t a l   i m p a c t s  may o c c a r .  ," i f  a n i m a l   f e e d s   a r e   o v e r - f o r t i f i z d  
x i t h   s ? ? e n l u m .  I t  i s  d o u b t f u l   a n y   s u c h   i m p a c t   f r o m   a n   i s o l a t e d   i n s t a n c e   c o u l d   b e  
m e a s u r e d   o r   c o u l d   b e   c o n s t r u e d  to b e   a d v e r s e .  We s u g g e s t   t h e   f o l l o w i n g   r e p l a c e m e n t  
p a r a g r a p h  : 

t t  Should   an i rna l   feeds   be   oversupplemented   wi th   se len i ! :m  or   se len ium 

s u p p l e m e n t a t i o n   b e   a d d e d   t o   f e e d s   h i g h   i n   n a t u r a l   s e l e n i u m ,   t h e r e   w o u l d  
be  L i t t l e  i f  any  impacc  on  the  environment .  Human s a f e t y   w o u l d   n o t   b e  com- 
p r z m i s e d   s i n c e   t h e  t i s s u e  l e v e l s  of  se len ium  would  be u n a f f e c t e d   w i t h   t h e  
e x c e p t i o n   o f   p o s s i b l e   i n c r e a s e d  leve ls  i n   l i v e r  and k i d n e y   o f   t r e a t e d  
a n i m a l s ,   ( s e e   T a b l e  6 and 7 ) .  L i k e w i s e ,   a n i n a l   s a f e t y   w o u l d   b e   u n a f f e c t e d  
s i n c e  :he marg in   o f   : s a fe ty  is a d e q u a t e   u n d e r   c o n t r o l l e d   c o n d i t i o n s . "  

i4 new t hLrd   pa rag raph  i s  a l s o   s u g g e s t e d :  

I t  The maximum s u p p l e m e n t a t i o n   o f   a n i m a l   f e e d s  is c l e s r l y   s t a t e d   a s   t o   s p e c i e s  

and  amount. I n  a d d i . t i o n ,   S e c t i o n  3 of  t h e   p r o p o s e d   r e g u l a t i o n   s t i p u l a t e s  
t h a t   a t  Least i pound  of  premix  must  be  added t o  a t s n  of f eed ,   an   amoun t  
t h a t  is d e e m e d   a d e q u a t e   t o   i n s u r e   g o o d   d i s p e r s i o n   i n   t h e   a n i m a l   f e e d . ' '  
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A t t e n t i o n  i s  c a l l e d   t o  a u n i q u e   a n d   d e s i r a b l s   c h a r a c t e r i s t i c  o f  s e l e n i u n  f rom 
i n o r g a n i c   s o u r c e s .   I n o r g a n i c   s e l e n i u m  i s  a p p a r e n t l y  m o r e  r e a d i l y  a b s o r b e d  t h r s u g h  
t h e   g u t  wa l l  t h a n  is  se len ium  f rom  organic   sourc3 .s .   Once   absJrbe t i ,   however ,  
s e l e n i u m   f r o m   i n o r g a n i c   s o u r c e s  is  more   p rone   to   be   e lccre ted   than  is  s e l e n i u n  f rom 
o r g a n i c   s o u r c e s .   S e l e n i g m   f r o n   p l a n t   a z d   a n i a a l   s o u r c e s  is  m o r e   p r o n e   t o   d e p o s i t i o n  
i n  t h e   a n i n a l ' s   t i s s u e s .   T h i s  was g r a p h i c a l l y   i l l u s t r a L e d   i n   t h e   s w i n e   w o r k  f r o m  
which  Table  # 7  i s  drawn.  There was no  d i f f e r e n c e   i n   t i s s u e   r e t e n t i o n  of  s e l e n i u m  
f r o m   d i e t s   f o r t i f i e d   w i t h   e i t h e r  .1 o r  1 ppm. s e l e n i u m ,  A h i g h   n a t u r a l  d i s t  con- 
t a i n i r - Z   a l m o s t   e x a c t l y   t h e   s a m e   t o t a l   s e l e n i u m   a s   t h e  1 ppm. f o r t i E i e d   d i e t   d i d  
res1:Lt i n   h i g h e r   t i s s u e   l e v e l s  o f  s e l e n i u m .   C o c s e q u e n t l y ,   t h e   a d d i t i o n  of .1 o r  
.2 ppm, s e l e n i u m   t o  a d i e t   c o n t a i n i n g   a d e q u a t e   l e v e l s   o f   n a t l l r a l   s e l e n i u m  will n o t  
r e s u l t   i n  any a d d i t i o n a l   s e l e n i u m   i n   t h e   e d i b l e   t i s s u e s  o f  t h e   a n i n a l ,   w i t h  a. 
p o s s i b l e   e x c e p t . i o n   o f   t h e   l i v e r   a n d   k t d n e y s .   L i v e r   a n d   k i d n e y s  make up o n l y  a 
v e r y   m i n o r   p o r t i o n  o f  che human d i e t .  

'Tox ic   E f fec t s  o f  Se l en ium - The r a t i o   b e t w e e n   b e n e f i c i a l  and t o x i c   d o s e   f o r  
s e l e n i u m  is  no d i f f e r e n t   t h a n   t h a t   f o r  many n u t r i t i o n a l   e l e m e n t s ,   T h e r e  i s  an 
~ ~ p p n r e n t   o m i s s i o n   i n   t h e   f o u r t h   s e n t e n c e  o f  t h e   f o u r t h   p a r a g r a p h   ( p a g e  2 4 ) .  TXe 
b e l i e v e  i t  s h o u l d   r e n d   l l s , . l i v e r   c i r r h o s i s   p r o d u c e d  a m a r k e d .   V i t h   r e s p e c t  
;:) t h e   l a s t   p a r a g r a p h   ( p a g e  25) we b e l i e v e  i t  s h o u l d   b e   i n d i c a t e d   t h a t   s e l e n i u m  
i s  a h e p a t o t o x i c   a g e n t   a t   t h e   l e v e l s   i n d i c a t e d   o n l y   o n  a c o n t i n u o u s   b a s i s   a n d   t h a t  
t.i;e s p e c i e s   s h o u l d   b e   n a m e d .   T o x i c   l e v e l s   a r e   n o r m a l l y   h i g h e r   t h a n   t h e  2 ppm. 
men r ioned , 

iIuman . T o x i c o l o g i c a l   C o n s i d e r a t i o n s  - A t t e n t i o n  i s  c a l l e d  to  o u r   e a r l i e r  comments 
c o n c e r n i n g   t h e   n a c u r e   o f   i n o r g a n i c   v e r s u s   o r g a n i c  forms  of se l en ium.  We a g r e e  
[ha t  s e l e n i u m   c o n t e n t   o f   a n i m a l   t i s s u e s  w i l l  p l a t e a u ,   t h a t   u n d e r   n o r m a l   c o n d i t i o n s  
~ ' X C E S S ~ S  o f  i n t a k e  a r e  r a p i d l y   e x c r e t e d ,  

c o n c l u s i o n  - '!%e f i r s t   s e n t e n c e   g i v e s  t h e  i m p r e s s i o n  E n a t  selt . : l iam  compounds  are 
t o x i c   p e r i o d .   T h i s   s e n t e n c e   s h o u l d   b e   r e v i s e d  t o  r e a d :   " S e l e n i u m   i n   r e l a t i v e l y  
La rge   amoun t s   can   be   h igh ly   t ox ic . "  We b e l i e v e   t h e  minimum m a r g i n   o f   s a f e t y  i s  
g r e a t e r   t h a n   t h e   " o n e   t e n t h "   i n d i c a t e d   i n   t h e   s e c o n d   s e n t e n c e .  The t h i r d   s e n t e n c e  
s h o u l d   r e f e r   t o   f e e d   r a t h e r   t h a n   a n i m a l   a d d i t i v e s .  The  f o u r t h   s e n t e n c e ,   m a k i n g  
r e f e r e n c e  t o  0 .25  ppm., a p p a r e n t l y  i s  based   on  a p r o p o s a l   w h i c h  h a s  been   dropped .  
T h i s   s e n t e n c e   s h o u l d   b e   r e v i s e d  t o  read:   "The  proposed u s e  o f  s e l e n i u m   a s   a n  
a d d i t i v e  t c  t h e   r a t i o n s  o f  g r o v i n g   c h i c k e n s ,   s w i n e ,   a n d   t u r k e y s   s p e c i f i e s   t h e  
ma:.:imum amount of  s e l e n i u m   t h a t  may be a d d e d   t o   t h s   f e e d s  f o r  t h e s e   s p e c i e s   f o r  
n r . ! t r i t i o n a l   p u r p o s e s .   T h e s e   a m o u n t s   a r e   a d e q u a t e   t o   s a t i s f y   n u t r i t i o n a l   r e q u i r e -  
~ ; ; ~ ; n t s  a n d  low enough t o   p r e c l u d e  a ~ l y  h a z a r d  o f  i nc reased   s e l . en ium  Leve l s   i n  human 
f o o d  a b o v e   t h a t   f o u n d   i n  t i s sues  of  a n i m a l s   c o n s u m i n g   d i e t s   a d e q r l a t e   i n   s e l e n i u m  
f r o m   n a t u r a l   s o u r c e s . "  

S E C T I O N  - ,iLTEXL':;.TIVES TO T X  pRCPOSE2 ACTICX - The  seconc.! s e n t e n c e  o f  t h e  f i r s r  
p q r a g r a p h   s h o u l d   r e a d   " , . . n a t u r a l   s o u r c e s   ( f e e d  stuffs a n d   d r i n k i n g   w a t e r )  Zicr? 

o f ~ e n  than n o t   , c o n t a i n   l e s s   t h a n   t h e   n e e d e d   a m o u n t , , , "  IJe q u e s t i o n   t h e   f o u r t h   s e n -  
t e n c e  o f  t h e  second p a r a g r a p h  wi;i.ch s t a t e s  i t  may b e   d i f f i c u l t   t o   E v o i d   t o x i c   L e v e l s  
by a d d i n g   s e l e n i u m   t o   f e e d s   u n d e r   c u r r e n t .   c o n d i t i o n s .  T5e f e e d   i n d u s t r y   h a s   l o n g  
i n c o r p o r a t e d  small a m o u n t s   o f   o t h e r   m i c r o   i n g r e d i e n t s   o f  bo:h n u t r i t i o n a l   a n d   d r u g  
n a t u r e  - a n d   d o n e   s o   i n  a v e r y   s a t i s f a c t o r y   m a n n s r ,  We do n o t   b e l i e v e   t h e r e  w i l l  
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p o i n t  6. - There is e v e r y   r e a s o n   t o   b e l i e v e   t h e   s u p p l e m e n t a t i o n   o f  .:nimal f e e d s  
w i t h   s e l e n i u m   w h i c h  ~ L 1 1  produce a n o r m a l   s e l e n i u m   c o n t e n t   o f   f o o d s  o f  anima1 
o r i g i n  will b e n e f i t   t h e  human consumer. Some m e n t i o n   o f   t h i s   f a c t   s h o u l d  '3, made 
u n d e r   P o i n t  6. 

P o i n t  7 .  - T h i s   p a r a g r a p n   g i v e s   t h e   i m p r e s s i o n   t h e r e   a r e   f e a s i b l e   a l t e r n a t i v e s  
t o   s u p p l e m e n t i n g   a n i m a l   f e e d s .   T h i s  is  n o t   t h e   c a s e .   T h i s   p a r a g r a p h   s h o u l d   b e  
r e v i s e d   t o   r e a d  as f o l l o w s :   " V a r i o u s   a l t e r n a t i v e s   f o r   p r o v i d i n g   n e e d e d   s u p p l e -  
m e n t a l   s e l e n i u m   t o   a n i m a l s   t o   p r e v e n t   n u t r i t i o n a l   d e f i c i e n c i e s   a r e   n o t   f e a s i b l e  
when   compared   w i th   supp lemen t ing   an ima l   f eeds ,   The   p roposed   r egu la t ion   p rov ides  
f o r   t h e   d i r e c t   a d d i t i o n  of s e l e n i u m   t o   t h e   f e e d  of c h i c k e n s ,   t u r k e y s ,   a n d   s w i n e  
u n d e r   c e r t a i n   p r e s c r i b e d   c o n d i t i o n s . "  

P o i n t  8. - ' T h i s   c o n c l u s i o n   s h o u l d   b e   r e v i s e d  t o  r e a d :   " V n d e r   c a r e f u l l y  c o n -  
t r o l l e d   c o n d i t i o n s ,   p h y s i o l o g i c a l   l e v e l s  o f  s e l e n i u m   c a n   b e   a d m i n i s t e r e d  
e f f e c t i v e l y  a s  a n   a d d i t i o n   t o   f e e d .  To p r e c l u d e   a n y   p o s s i b l e   e n v i r o n m e n t a l  i m -  
p a c t ,   a p p r o p r i a t e   q u a l i t y   c o n t r o l   p r o c e d u r e s   s h o u l d   b e   f o l l o w e d  when i n c o r p o r a t i n g  
s e l e n i u m   i n t o   a n i m a l   f e e d s   i n   a c c o r d a n c e  w i t h  the p r o p o s e d   r e g u l a t i o n . ' '  

As e x p r e s s e d   i n   o u r   s e p a r a t e  comments f i l e d  on t h e   p r o p o s e d   r e g u l a t i o n ,   t h i s  
r i s s o c i a t i o n  and  i t s  members s t a n d   r e a d y   t o   a i d   t h e   a g e n c y   i n   a n y   p o s s i b l e  way w i t h  
r e s p e c t   t o   p u b l i s h i n g  o f  a f i n a l   S t a t e m e n t   a n d  an e f f e c t i v e   f o o d   a d d i t i v e  
r e g u l a t i o n .   E v e r y  week of   de l ay   causes   more   an ima l   dea ths   and   o the r   economic  
Losses   wh ich   i nc rease   t he   cos t   o f   food   t o   consumers .   Thus  w e  u r g e   y o u   t o  
expedite t h i s   p r o c e d u r e  as much a s   p o s s i b l e .  

Yours tryzlrl, 

Lke H. ~ ~ - b ~ r e , g ' t o r  
Feed   Cont ro  5 ' imd:;Nutri t ion 

LHB : co 

102 



H e a r i n g   C l e r k  -&- 

a n y   p a r t i c u l a r   p r o b l e m s   a s s o c i a t e d   w i t h   s u p p l e m e n t i n g   f e e d s   w i t ! 1   t h e   i n d i c a t e d  
amollnI-.s oE s e l e n i u m .   A t t e n t i u n  is  c a l l e d  eo c h e   f a c t   s u c h   s u p p l e m e n t a t i o n   h a s  
heen c a r r i e d   o u t   i n   t h i s   c o u n t r y   f o r   e x p e r i m e n c a l   p u r n w e s   a n d  i s  r o u t i n e l y  
c a r r i e d   o u t   i n   c e r t a i n   f o r i : i g n   c o u r z t r i e s   w h i c h   h a v e  used s e l e n i u m   s u p p l e m e n t a t i o n  
f x  a s u b s z a n t i a l   p e r i o d  o f  t ime.  

I n t e r r e % i o n a l   F e e d   B l e n d i n g  - We s u g g e s t   t h e   f o l l o v i n g   r e v i s e d   p a r a g r a p h :  

I t  - L t  i s  known t h a t   c e r t a i n   a r e a s  o f  t h e   c o u n t r y   p r o d z c ?   f e e d s t u f f s   w h i c h   c o n t a i n  
a p p a r e n t   a d e q u a t e   a n d   s u p e r a d e q u a t e   q u a n t i t i e s   o f   s e l s n i u n .   S u c h   f e e d s t u f f s  
c o u l d   c o n c e i v a b l y   b e   u s e d   a s   s e l e n i u m   s o u r c e s .   T h i s   a l t e r n a t i v e  m u s t  be  
d i s c o u n t e d   f o r   s e v e r a l   r e a s o n s .  It i s  well k n o m   t h a t   s e l e n i u m   f r o 9   n a t u r a l  
s o u r c e s  i s  n o t  as  b i o l - o g i c a l l y   a v a i l a b i e  as  t h a t   f r o m   s o d i u m   s e l e n i t e   o r  
s e l e n a t e .   I n   t h i s   r e g a r d  a f e e d s t u f f  may c o n t a i n   ' a d e q u a t e '   l e v e l s   o f  
s e l e n i u m ,   b u t  s t i l l  produce a s e l e n i u m   d e f i c i e n c y .   . I n t e r r e g i o n a l   f e e d  
b l e n d i n g   s u f f e r s  f rom t h e   f u r t h e r   d i s a d v a n t a g e   t h a t   t h e   h i g h   s e l e n i u m  com- 
m o d i t i e s  x o u l d  h a v e   t o   b e   s e g r e g a t e d   i n   t h e   m a r k e t p l a c e ,   w h i c h  i s  n o t  
p r a c t i c a l l y   p o s s i b i e .  The t o t a l  c o s t  of p r o d u c i n g   c h i c k e n s ,   t u r k e y s ,   a n d  
s w i n e   b y   t r a n s p o r t i n g   b u l k y   f e e d   i n g r e d i e n t s   f r o m   a r e a s   w h e r e   s e l e n i u m  i s  
a d e q u a t e   t o   a r e a s   w h i c h   a r e   s e l e n i u m - d e f i c i e n t   w o u l d   i n c r e a s e   t h e   c o s t   o f  
Youltrl ;  and p o r k   t o   c o n s u m e r s .   L a s t   b u t  n o t  l e a s t ,   t h e r e   a r e   i n s u f f i c i e n t  
q u a n t i t i e s  a f  ' h i g h '   s e l e n i a m   i n g r e d i e n t s   t o   b a l a n c e  ' l o w '  i n g r e d i e n t s .  
I n t e r r e g i o n a l   f e e d   b l e n d i n g  is  n o t  a f e a s i b l e   a 1 t e r n a t i . v e . "  

C o r p o r e a l   I n j e c t i o n  - The f o l l o w i n g   a d d i t i o n   t o   t h e   t h i r d   s e n t e n c e   s h o u l d   b e  
made :  ' I  ... n i g h   d e n s i t y   1 i v e s t D c k   p r o d u c t i o n   p r a c t i c e s  w i t h  rninimum l a b o r   i n p x t s  
m k e  Chis . .  , 1 1  

Feed ? ! o n i t o r i c g  - We b e l i e v e   c h i s   s e c t i o n  i s  i n tendeb t o  s u g g e s t   t h e   p o s s i b l e  
a i t e r n a t i v e  o f  a n a l y z i n g   a l l   i n g r e d i e n t s   a n d   s u p p l e m e n t i n g  f e e d s  a c c o r d i n g l y .  
'This is  d e f i n i t e l y   n o t  a f e a s i b l e   a l t e r n a t i v e .  'The c o s t  o f  s u c n  a n a i y s e s ,  
p r o b a b l y  i n  t h e  r a n g e  of $15-20, i s  p r o h i b i t i v e .   L a b g r a t o r y   r ' a c i l i t F e s   a n d  p e r -  
s o n n e l   t o   p e r f o r m   t h e   v a s t   n u m b e r  o f  a n a l y s e s   t h a t   w o u l d  he r e q u i r e d   a r e   s i m p l y  
n o t   a v a i l a b l e .  The v a r i o u s   r e s e c t s   a n d  power ard t h e   L i k e   r e q u i r e d  t G  pe r fo rm 
t h e   v a s t  number of  ana lyses   contenpla ted   would   L lndoubtedly  h a v e  a f a r   g r e a t e r  
impact  ox the   envi ronment  
s u p p l e m e n t a t i o n   o f   f e e d s .  
t h e   d e l a y   a n d   w a r e h o u s i n g  
i n c r e a s e ,  

and  one of  a d e t r i m e n t a l  n e t u r e  - t h a n   t h e   p r o p o s e d  
d o s t  i m p o r t a n t   o f   a l l ,   f e e d  mills a r e   n o t   d e s i g n e d   f o r  

t h a t  would be  involved .   Feed   and   food   cos ts   would  

7 c i n t  2. - I n e  word n u t r i t i o n  snotiid b e   s u b s t i t ! i t e d  f o r  s p e c i f i c  d i s e a s e s ,  _- I 

?sir;: 3.  - '_'he s e c o n d   s e n t e n c e   s h o u l d  be reT?Fsed co r ead :   "Se len . ium  in   t he  
f o r a  o f  s o d i u m   s e l e n i t e   o r   s o d i u m   s e l e n a t e  i s  high??;  tz.:ric a t  50-100 f o l d   t h e  
l e v e l   n e e d e d   f o r   n u c r i t i o n . "  



CLfdTflkSOYA Fort Wayne, Indiana 46802 

May 31 ,  1973 

Hear ing   Clerk  
Department  of  Health,   Education & Welfare 
Room 6-88 
5600 F i s h e r s  Lane 
Rockville,   Maryland 20852 

Re: Draft   Environmental   impact  Statement - Rule  Making 
on S e l e n i u m   i n  Animal Feeds,   dated A p r i l  19,  1973 

Dear  Sir:  

C e n t r a l  Soya Compa.ny,  Xnc. i s  a producer of  m i l l i o n s  of pounds of p o u l t r y  
and turkeys  and i s  a major   manufacturer   and  suppl ier   of   swine  feed  in   the 
i i n i t e d   S t a t e s .  We therefore   have  a v i t a l   i n t e r e s t   i n   t h 2   u s e   o f   S e l e n i u m   i n  
animal   feeds.  

We concur   wi th   the   conten ts  of the  Draf t   Environmental   Impact   Statement .  
?.de p a r t i c u l a r l y   c o n c u r   w i t h   t h e   p o s i t i o n  of  t h e  Food and Drug Adminis t ra t ion  
t h a t   t h e   a l t e r n a t i v e s   ( l i s t e d  on Page 4 )  a r e   n o t   f e a s i b l e .  It  i s  our  under- 
s t a n d i n g   t h a t   t h e   a l t e r n a t i v e  o f  Teed   Xoni tor ing" ,   which  i s  publ i shed  i n  
d e c a i l   a s  Item 5, Page 31,  i n p l i e s   t h a t   e v e r y  ba tch  o f   i n g r e d i e n t s  would be  
analyzed f o r  na tu ra l   Se l en ium  con ten t ,   t he   t o t a l   na tu ra?   Se len ium  con ten t  o f  
the  formulated  feed  deternined  and  then  Selenium  acidi t ion  permit ted t o  t h e  
a i iowab le   l eve l s .  The  economic  burden of t h e   a s s a y s  would be so g r e a t   a s   t o  
more t han   o f f se t   t he   advan tages  of  Se len ium  add i t ion   t o   an ima l   f eed .   Fu r the r ,  
i t  would not be  a phys ica l ly   workable   p rogram  s ince  l o t s  of i n d i v i d u a l l y - p u r -  
chased  ingredients   even. tuaI ly   becone  co-minsled.  

Ve do  not know of ;any v a l i d   b a s i s   f o r   d e n y i n g   t h e   a d d i t i o n  of Selenium t o  
animal  feed. It is a n   e s s e n t i a l  element: f o r  man and  animal  and i s  c r i t i c a l l y  
needed  for  t h e  improvemc2nt o f   an ima l   hea l th ,   r educ t ion   o f   an ima l   mor t a l i t y  and 
most important ,  more e f f i c i e n t  food  production. 

Your c o n s i d e r a t i o n  of  our  comments w i l l  be apprec i a t ed .  

S i n c e r e   l y ,  

CdR/ j k 
Char les  W. Kl inger  
D i r e c t o r  o f  Regalazory  Complisnce 

T h e  Foodpower People 



New York State C&ege of Agriculture and Life Scierrces - 
a Statutory College of the State University 

Cornell University 

Department of Poultry Science 
Rice Ha!l 
Ithaca, New York 14850 June  22, 1973 

l iear iag  C l e r k  
department of i i ea l th ,  

Room 6-88 
5600 F i s h e r s  Land 
Rockvi l le ,  :.fD 20852 

Education & Welfare 

Dear S i r :  

Having   conducted   ex tens ive   research   on   the   nu t r i t iona l   and   metabol ic  
needs for selenium, I am p a r t i c u l a r l y   g r a t i f i e d   t o   r e a d   t h e   " D r a f t  
environmental  impac:: statement,  Rule  making on selenium i n  an imal   feeds ,"  
prepared by t h e  Bureau of Veter inary   Xedic ine ,  Food and  Drug Admin i s t r a t ion ,  
Department  of  Health  Education h Welfare,  which was i s s u e d   A p r i l  1 9 ,  1973.  
This is  an   exce l l en t   r ev iew of t h e   s i t u a t i o n .  

One s m a l l  e r r o r   i n   t h e   " D r a f t "  may be  pointed  out   on  page 26 where 
i t  is i n d i c a t e d   i n   t h e   t e n t h  and e l e v e n t h   l i n e s   t h a t   " s e l e n i u m   c o n t e n t  
of t h e   l i v e r  was somewhat h igher  -- about  1 . 7  pp" for both  chicks  and 
poul t s" .  It should   be   po in ted   ou t   tha t   the   approximate  1 . 7  ppm of 
selenium  quoted was on  the dry bas is ,   whereas  ;he blood  data  were g iven  
on t h e  -- as is ,  w e t  basis .   I twould seem s o r e   a p p r o p r i a t e   t o   i n d i c a t e   t h e  
se l en ium  l eve l s  on the  w e t  t i s s u e   b a s i s  a s  is done i n   t h e   " D r a f t "  on 
pages 3 3 ,  40 and 4 1 .  Here i t  is shown t h a t   t h e   a d d i t i o n  of 0.2 ppm 
of  s e l e n i u m   t o   t h e   d i e t  of turkeys  does not i n c r e a s e   t n e   s e l e n i u m   l e v e l  
of t h e   t i s s u e s   a t  all i n  camparison  with  the levels p r e s e n t  i n  t h e  
muscle , l iver   and  blood of 1 4  or  20 week o ld   fu rkeys  o r  o f   b r o i l e r   c h i c k e m  
a t  market age.  The levels  i n   t h e  l i ve r  ars on ly   i n   t he   ne ighborhood  of 
0.6-0.7 ppm. 

--- 

The ac t ion   desc r ip t ion   p roposed  by t h e  Food and Drug Admin i s t r a t ion  
i n  (21CFR 121.325)  appea r s   t o   be   comple t e ly  i n  l i n e   w i t h   t h e  review and 
recommendations of the  Subcommittee  on  Selenium,  Committee  on Animal 
Nutr i t ion ,   Nat iona l   i i esearch   Counci l  as publ i shed  by the   Na t iona l  Academy 
of S c i e n c e s   i n   t h e   b o o k l e t   e n t i t l e d ,   S e l e n i u m   i n   N u t r i t i o n ,   1 9 7 1 .  

S ince  I have  worked  c losely  with  the "A on  th i s   se len ium  problem,  
I have been sent a copy.of t h e  l e t te r  of ?iay 2 9 ,  197%  from Lee X. Boyd, 
D i r e c t o r ,  Food C o n t r o l   a n d   N u t r i t i o n ,   t o   y o u r   o f f i c e   p o i n t i n g  o u t  a 
number of small changes  which  might improve the   wording of t he   "Dra f t "  
f o r  a l l  concerned.  For  the most part ,  I am io sgreeinent   with  the AFHA 
l e t t e r  a l though I cons ide r  some of t h e   p o i n t s  t o  b e   r a t h e r   t r i v i a l .  

AS I indica ted   above ,  I f e e l   t h a t   c h e   p r o p o s e d   a c t i o n  is w e l l  
thought out   and w e l l  presented  and I v e r y   s t r o n g l y   u r g e   f i n a l   a p p r o v a l  
of t h i s   a c t i o n .  

104 



June 2 2 ,  1973  Page two 

I r e a l i z e   t h a t  a t  p r e s e n t  the  Food and Drug Adminis t ra t ion  does 
no t   have   su f f i c i en t   r e sea rch   ev idence  t o  apyrove the ase of added se1en:ium 
i n   d i e t s   f o r   b r e e d i n g   c h i c k e n s  and  turkeys.  We have  obtained a good 
d e a l  of i n fo rma t ion   t h i s   yea r   wh ich  is st i l l  unpubl ished  showing  that  
selenium is indeed   requi red  for egg p r o d u c t i o n   a n d   p a r r i c u l a r l y   f o r  
no rma l   ha t chab i l i t y .  A l e v e l  of approximately 0.1 ppm of selenium is 
needed i n   t h e   b r e e d i n g   d i e t   f o r   a d e q u a t e   c a r r y o v e r  for normal development 
of young  chicks.  We are o b t a i n i n g   i n f o r n a t i o n  on t h e  se len ium  conten t  
Of eggs   wh ich   i nd ica t e s   t ha t   t h i s   co r re sponds  almost e x a c t l y   w i t h   t h e  
l e v e l - i n   t h e   f e e d   ( i . e . .  a l e v e l  of 0.15 ppm i n   t h e   f e e d   p r o d u c e s   a b o u t  
0.15 ppm of   se len ium  in   che  egg). I am s u r e   r h a e  when s u f f i c i e n t   d a t a  
of t h i s   t y p e  are accumulated t he  Food and Drug Adminis t ra t ion  w i l l  
undoubtedly  want t o  approve the use  of s e l e n i u m   i n   b r e e d i n g   d i e t s   f o r  
chickens  and  turkeys.  

M. L. S c o t t  
P ro fes so r  of Animal Mut r i t i on  

kLS : mw 
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Comment No. 10 

June 8 ,  1 9 7 3  

Hear ing   Clerk  
Department of Heal th ,   Educa t ion  & Welfare  
Room 6-88 
5600 F i s h e r ' s  Lane 
Rockvi l le ,   Maryland 20852 

D e a r   S i r :  
R e :  Draf t   of   Environmental   Impact  

The D r a f t  of Environmental   Impact  prepared by the  Bureau of 
Veter inary   Medic ine ,  C .  D. Van Houweling, D.V.M., Director, 
p r o v i d e s   e x c e l l e n t   s u p p o r t i v e   d a t a  fo r  Se len ium  add i t ion  t o  
f eed .  W e  support   and  enclorse comments made by  American  Feed 
Manufac turers   Assoc ia t ion   and   a re   p rovid ing   addi t iona l   comments .  

The environmental   impact   f rom  addi t ion  of   Selenium to  p o u l t r y  
and  animal   feeds w i l l  be min ima l   and   bene f i c i a l   s ince   any  
Selenium  excreted  through  manure of  these   an ima l s  w i l l  be 
r e t u r n e d   t o   t h e   s o i l   i n  a s o i l  d e f i c i e n t   a r e a .   I n   f a c t ,  i f  
all t h e   S e l e n i u m   a d d e d   t o   t h e   f e e d  was e l i m i n a t e d   i n   t h e   m a n u r e  
a n d  manure was r e t u r n e d   t o   t h e   l a n d   i n  maximum q u a n t i t i e s ,  it 
wo!~ld  be imposs ib l e  t o  r e - b u i l d  t h e  soil to its o r i g i n a l   S e l e n i u m  
level t h r c u 9 h  chese means. 

S e c t i o n  6 i n d i c a t e s   s e v e r a l   a l t e r n a t i v e s   i n   p r o v i d i n g   S e l e n i u m  
s u c h   a s  Soil Amendnent ,   In te r reg iona l   Feed   Blending ,   Corporea l  
In jec t ior , ,   and   Dr inking   Water   Adminis t ra t icn .  None of t h e s e  
a p p r o a c h   t h e   p r a c t i c a l i t y   o f   a d m i n i s t e r i n g   S e l e E i u m   t o  manu- 
f a c t u r e d   f e e d .  The f e e d   i n d u s t r y   h a s   e x p e r i e n c e   i n   i n c o r p o r a t i n g  
s inal l   amounts   of   vi tamins,   minerals   and  other   compounds  in   feeds.  
S u c h   f e e d s   a r e   c o n s t a n t l y   m o n i t o r e d  b y  f e e d   c o n t r o l   o f f i c i a l s .  
P rocedures   have   been   s t anda rd ized  f o r  s a q i i n g  a n d   a n a l y s i s  of 
manufactured  feeds.   Adding S e l e n i u m  through LSZ of  1 Ib. premix 
p e r   t o n  of  f eed   p rov ides  ;3, p r a c t i c a l  means of  s u p p l y i n g   t h e  
e s s e n t i a l   m i n e r a l   a n d   g r e a t l y   = e d u c e s   t h e   p o s s i b i l i t y   o f   o v e r -  
f o r t i f i c a t i o n .  



NR'E Hearing Clerk N C 3  2 

Livestock  losses  continue  each  year due to  lack of this  needed 
'. nutrient. As a feed  manufacturer  familiar with the  problems of 

Selenium  deficiency in chickens, turkeys  and swine, we hope the 
publishing of final  Environmental Impact Statement (if necessary 
before  Selenium  regulations are implemented) can be expedited 
because  animals  continue  to  die from lack of Selenium. 

Very  truly  yours, 

JOHN W. ESHELiNAN & SONS 

E I R :  l e w  
cc: Lee H. Boyd 

E. I: Rob;rtson, Ph.D. 
Director of Nutrition 

10.8 



Comment No. 11 

M I C H I G A N   S T A T E   U N I V E R S I T Y  EAST LANSING.  MICHIGAN 48823 

~~~~ 

DEPARTMENT OF ANIMAL SUSBANDRY  ANTHONY tLuJ. 

J u n e   1 3 ,  1 9 7 3  

H e a r i n g  Clerk 
D e p a r t m e n t   o f  Health, E i i u c a t i o n  and Melfare 
Room 6-88 
5600 F i s h e r ' s   L a n e  
Rockvi l le ,   P i ia ry land   20852 

R e f e r e n c e :  Draft  E n v i r o n m e n t a l   I m p z c t   S t a t e m e n t   o n   S e l e n i u m .  
i n  A n i m a l   F e e d s   d a t e d   A p r i l  19,. 1973-Not ice  o f  
A v a i l a b i l i t y   P u b l i s h e d   i n   F e d e r a l   R e g i s t e r  
A p r i l  2 7 ,  1973  

Dear S i r :  

I t  i s  my b e l i e f  t h a t  appTova l  o f  s e i e n i u m   s u p p l e m e n t a t i o n   o f  
s w i n e  2nd p o u l t r y  d i e t s  w i l l  have   no  harrnfLil e f f e c t s  upor! t h e  
e n v i r o n m e n t .  As y o u  may n o t e  i!1 t h e   e n c l o s e d   r e p r i n t  (Groce 
e t  al. J .  A n i m a l   S c i .  32:905. 1 9 7 1 )  i n  T a b l e  6, s u p ~ l e m e n t a t i o n  
sf' a corn-soybear:  :wa1 d i e t  w i t h  2.1 ppnl o f  seleni::m  from 
SOCIIUII! s e l e n i t e   r e s u l t e d   i n  only v e r y  small i n c r e a s e s   i n  fecal 
anti u r i n a r y   e x c r 2 t i o n  as conpared  t o   t h e   d e f i c i e n t  b a s a l  d i e t .  
S u ? h  u r a v o i d a b l e  I ~ s s e s  would  have E n e g l i g i b l e   i n f l u e n c e  on 
s o i l   s e 1 3 n i g r n   l e v c l s  when swine   manures  are a p p l i e d  to s o i l ,  
a ~ d ,  d e p e n d i n g  on t h e  pnysic2l c h a r z c t e r   o f  the  s ~ i i ,  
a v a i l a b l e   s e l e n i u m   l e v e l s  may n o t  i z c r e a s e  a+, all. 

. .  

I n c r e a s e s   i n   a v a i l a b l e  s o i l  s e l e n i u m  l e v e l s  in much o f  t h e  
7' clniiieci S t a t e s  would b e  b e m i ' i c i a l  t o  animals 322 hunans  
c c n s u n i g g  p i m t  aa te r i a l  g rowing  o n  t hese  d e f i c i e n t  s o i l s .  
However,  i t  has b e e n  wel l  e s t a b l i s h e d   t h a t  d i r e c t   s o i l  
f e r t i l i z a t i o n  with e i t h e r  i n o r g a n i c   s e l e n i u m  s a l t s  o r  
s e l e n i u m - c o n t a i n i n g   n a n u r e s  i s  n o t   a n   e f f l c i e n t  way o f  
: , r o v i d i n g  animals w i t h  t h e i r  s e l e n i u n   n e e d s .  n, ,nus, it s e e m  
1 - o g i c e l   t o  acid t h e   r e q u i r e d  a r o u n t  o f  s e i c n i u r n   d i r e c t l y  to 
a n i m a l  a l e t s .  - .  

S i n c e r e l y ,  

D .  E. { J l l r e y  
P r o f e s s o r  

i o  9 



A -  i' 

Re: T .  Selen-ium in Animal Feed - ProposcPcl Food Xdd i t* ive  
RegulaDion ,  Federal  R e g i s t e r  27 April  i973. 

Dtlar S i r  : 

T .  

Ye i ther  t h e  p r o p o s e d   r e g u l a t i o n  n o r  t h c   E n v i r o n m ~ n t , a l  Impact. 
S t a t e m e n t  sets any p h y s i c a l   S p e c i f i c a ~ i o n ?  f o r  t.hf3 s ~ l c n i : ~ m  
~ o n ~ p o ~ ~ n c l  s . 

110 



H e a r i n g   C l e r k  -2- 

T I .  

Since t h e r e  i s  no   proposed   method f o r  d i s t i n g u i s h i n g  f e e d s  
1vit.h adder1 s e l e n i u m   f r o m  o t h e r  f e e d s ,  and  s i l i c e  t h e  “Marker” 
p - r o v i s i o n   s p e r i f ‘ i e d  i n  P e t i t i o n  MF3b33V h a s   b e e n   r l e l e t e d ,  
wc q l i e s t i o n  how these  p r o h i b i t i o n s  will be inlplement,Pd by the? 
i n d u s t r y ,   a n d  how t h e y  will be t?nforcecl by r egu la . t@ry-   ag f>nc ie s .  
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might; i n d u c e   ~ v i t h d r a r v a l   o f   t h e   r e g u l a t i o n t  and make f u t u r e  g r o u p  
a c t i o n   p e t i t i o n s   d i f f i c u l t .  We ncod o n l y  rccali t h e   p r o b l e m s  
gc:nPrated by DES m d  PCB, and Dhe r e s u l t i n g  pl.ll)lic rpac t ion .  

T h e  “Marker” p r o v i s i o n   s h o u l d  I n c a  p u t  back i n t o   t h e   r e g u l a t i o n ,  
b u t  s o d i u m   s p l e n i - t c .   i t s e l f   s h o u l d  se rve  as t h e   i n s t r u m e n t  of  
. i r l en t i f i c ; a - t i on .  ’I‘his i s  i n  f a c t  a c h i e v e d  by Y i c r o t r a c e r  RF-Sc 
!Pa ten t ,  P c n t l i n g ) ?  bv a d s o r b i n g   s o d i u m   s e l e n i t ~  from s o l u t , i o n  
o n t o  a I ’ inc ly  powt-lpred v e h i c l e  such as Reduced   I ron .  T h i s  in 
P I’1’c.c.t i ncrcasps t , h t .  number of  s e l c n i u m - c o n t a i n i n g  p a r t i c l e s ,  
a n d  sigr1i.f iFar l t ; ly  re1ievc.s t,he P o i s s o n  l i t n i t a - t i o n  o f  d i s p e r s i o n .  

F( .~ctds  u i t h  a d d e d  s p l e n i u m   i n   t h i s   f o r m   c a n  be e a s i l y   d i s t . i n g u i s h e d  
f’rorn o t h e r  f c e d s  ba7 t h e   s i m p l e  d p v i c e  o f  r e m o r i n g   i r o n  f r o m  t ,he  
- r c . ~ r I  m a g n e t i c a l l y ?  and by t e s t i n g  i t  f o r  a d s o r b e d   s e l e n i t e  - a l l  
n m a t t e r  o f  s e c o n d s .   C o s t   t o  t ,he i n d u s t r y  would be l e s s  t h a n  
t.hat o f  F ~ A C  R t - d  V O .  2: t h e  “hfarker” o r i g i n a l l : -  p r o p o s e d .  and 
wcl1lfl he f r e e  from the> s- t igma associatcd w i t h   t h a t  d y e .  

1 1 2  



Comment No. 13  

1000 NORTH 3 0 T H  STREET 

QUINCY.  ILLINOIS ' 62301 

June 26, 1.973 

Sincerely, 
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Coment No. 15 

I 

\ 

June 6 ,  1973 

Hearing  Clerk 
Dept. of Health, Education & Welfare 
Room 6-88 
5500 Fishers  Lane 
Rockville,  Maryland 20852 

Dear  Sir: 

Re: Draft Envircnmental Impact 
Statement OR Selenium  in Animal 
Feeds - Dated  April 19, 1973. 
Notice of publication (38FR10458) 

The National Feed Ingredients  Association, a national  association  re- 
presenting  both  feed  ingredient  and  mixed  feed  manufacturers,  takes 
this  opportunity  to  comment on the Draft Environmental  Impact  State- 
ment on Selenium  in  Fee,ds. 

We indorse  the  comments of the Arnerican Feed Manufacturers  Association. 

The corrections  and  ravisions  suggested by Xr.  Eoyd of A.F.M.A.#  if 
adopted, will provide  considerably  more precisi.cn and convey a more 
forthright  inpression  to the readers of the statenent  of tfie actual 
case for Selenium  in feeds.  

Gur  Association,  as  manufacturers of ingredients  and  mixed  feeds,  be- 
lieves  strongly  in  the  :nutritional  necessity of adding  Selenium to 
animal feeds and  is  certain  that  the  members of the  industry can 
acccmplish  this  safely and with benefit to a l l  concerned. 

We appreciate  the  opportunity to comment on this statement  and  offer 
the  services of our Association  if we can assist. 

Sincerely, 

NATIONAL FEZ3 INGRE"D1ENTS ASSN. - 

J G P :  jm 

117 .- ~ ---,*--- I 
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C.on:ment I”1o . 16 

June 26, 1973 

Heari ng C1 erk 
Department of Heal t h  Education, 

and Ne1 fa re  
Room 6-88 
5600 Fishers Lane 
Rockvi 11 e ,  Gary1 and 20852 

Dear S i r :  

Draft Environmental  Impact  Staternent 
On Selenium I n  Animal Feeds 

Notice o f  Availabil i ty 
FR April 27 ,  1973 

Ralston Pur ina  Company i s  a major manufacturer o f  animal feeds and 

i s  therefore   interested i n  the proposed regulations t o  pernit  the 

use o f  selenium  in animal feeds and the above referenced 

Environmental  Impact  Staternent. 

Ne are, i n  a separate  coamunication,  supporting the proposed regu7 a- 

t ion and urging i ts  early a d o p t i o n .  

We agree w i t h  the Environmental  Impact  Analysis and the  result ing 

Envi ronmental  Impact  Statement i n d i  c a t i  ng no s i  g n i  f i cant e f fec t  

upon  the  environment. I t  wcul d seem, therefore ,   that   the  

Environmental I n p a c t  Statement would be unnecessary. 

Seri cus def i ciencies of se l  enium continue t o  occur and are  becoming 

more aggravated by the  current problems o f  ingredient  supply. 

Because o f  these defi ci enci e $ ,  the  additional delays resul t ing from 

the writing and the review o f  the Environmental Inpact S t a t e m f l t S  
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June 26, 1973 

are likely t o  have a greater e f f e c t  upon the environment t h a n  will 

the supplementation o f  feeds w i t h  selenium. 

I f  the Food and Drug Administration  continues t o  bel i eve t h a t  the 

Environmental Implact Statement i s  necessary, we urge the  expedited 

approval of the final  statement so that  the  regulation  permitting 

the use o f  sel eni urn in animal feeds may be final i zed. 

Cordi a1 l y  

H. Leroy Schil t ,  Director 
Regulatory Compl i ance 

kms 



Comment ?io. l ~ i  

SMITH-DOUGLASE; 
!>tda91or1 ot 
FJORDEN C H E M I C A L .  BCRDEN !?!C 

June 2 2 ,  1973 

Hearing C1 erk 
Department of ileal t h ,  Educ:ation & Welfare 
Room 6-88 
5600 F i  sher ’ s Lane 
Rockvi  11 e ,  Maryland 

Reference: Draft Environmental Impact Statement on Selenium 
i n  Animal Feeds dated Apri 1 19 ,  1973 - Notice of 
Availability  Published i n  Federal  Registar 
April 27, 1973 

Dear Sir: 

As a corporation concerned  both wi t h  animal and crop  agriculture as we1 1 
as food processing, we submi t the f o l  l w i n g  coments on the Environmental 
Impact Statement on Selenium i n  Anima7 Feeds. We also  support the changes 
suggested by the Ameri can Feed Manufacturers  Association i n  t h e i r   l e t t e r  
o f  Play 29,  1973. 

idle have read the Draft Environmental Impact Statement on the proposed 
a d d i t i o n  o f  seleni urn t o  zmimal feeds. This statement  represents a 1 arge 
amount o f  ivork and there is r,o doubt t h a t  the  quantity g f  selenium added 
t o  the   so i l s  by the  addition o f  seleni um t o  feeds of pou l t ry  and swine wi 11 
have l i t t l e  or no measurable affects  on the  seleniun;  concentration i n  the 
soi 1 and water. The quanti   t ies you have indicated  are understood i o  be 
maximum since  there  will be  some retention o f  selenium by def ic ien t   mipa ls  
u p  to  the  levels provided by the  selenium i n  feedstuffs , i f   these  feedstuffs  
provide  the  selenium  required by the  anima?. I n  a d d i t i o n  the  avai  labil’ty 
of the  selenium  excreted by the  aninals  could take  the form o f  iron s a l t s  
or complexes in  acid  soils (Muth, Symposium Selenium i n  Biomedicine, A V I ,  
1967, page 274) and these have low so lubi l i ty  and low ava i lab i l i ty  t o  aninals .  

Small amounts o f  seleni um will  be beneficfa1  over  the  long  range by replenishing ‘ 

the  soi 1 as normal leaching w i  11 no d o u b t  continue  to  deplete our  soi 1 supplies. 

We fully  support  the Environmental Impact Statement w i t h  the changes suggested 
by the American Feed Manufacturers  Association and hope a f ina l  d r a f t  car; be 
expedited  along w i t h  tne food  add? t ive  regulation. 



Comment No. 18 

/ G E N E R A L  O F F I C E S - S E V E N T H  A N I )  M A I N  S T R E E T S  

i P O S T  O F F I C E  B O X  I656 - R I C H M O N D ,   V I R G I N I A  2 3 2 1 3  

TELEPF1ONE 7 0 3 - 6 4 4 - 6 0 6 1  

June  19 , 1973 

Hearing  Clerk 
Department of Health,   Education  and Nelfare 
Room 6-88 
5600 F i s h e r ' s  Lane 
Rockvi l le  , Maryland 20 8 5 2 

Gear S i r :  

RE: Draft Environmental   Inpact   Statement   on 
Selenium i n  Animal Feeds d a t e d   A p r i l  19, 1973 

A s  a member of t h e  American Fee6 Manufacturers   Associat ion,  who is t h e  
p e t i t i o n e r   f o r  approvcil. of selenium  supplementat ion of animal  feeds, we 
wish t o  e x p r e s s   o u r   s u p p o r t   f o r   t h e   e x p e d i t i n g  of the   p repz ra t ion   and  
p u b l i s h i n g  of t h e  final Environmental   Inpact   Statement   on  Selenium  in  
Animal Feeds i n  order t h a t   e f f e c t i v e  Food Addi t ive   Regula t ions  can be 
published.   This   hope was e x p r e s s e d   o n   t h i s  subject i n   t h e  AFNA l e t te r  
t o  you o n   t h i s   s u b j e c t  dated May 29 ,  1973. 

'n'e are  cont inual ly   hecar ing of r e p o r t s   o r i g i n a t i n g  from v e t e r i n a r i a n s  
a n d   p a t h o i o g i s t s   i n d i c a t i n g   t h e   a c u t e   n e e d  f o r  salenium  supplementat ion 
of chicken ,   tu rkey   and   swine   feeds ,   however ,   th i s   genera l   need  is well 
documented ir, Sec t ion  11, Background  and k s c r i p t i o n  of t h e  Draft 
Environmental   Impact  Statement.  

Again i n   r e f e r e n c e  t o  t h e  AFMA l e t t e r  of May 29, 1973, we expres s  our 
suppor t  of t h e i r  comments,   rewording,  additions and r e v i s i o n s   s u g g e s t e d  
f o r   c o n s i d e r a t i o n   i n   d r a f t i n g  of t h e  final Envir0nment.d  Impact  Statement 
on  Selenium i n  Animal  Feeds.  Continued  delay i n  t h e  feed u s e  of se1eni .u  
results i n  losses of animais   and decreased p r o d u c t i o n   t h a t   a d d s  t o  t h e  
c o s t  of food t o  t h e  American  consumer. 

S i n c e r e l y ,  

Wm. McAllister, Manager 
Q u a l i t y  Con t ro l  
FEED DIYISION 

WMc A : lww 
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Coment  No. 19 

1 THE BEACON MiLLlN"3 CO!\4PANY, I N C  

Cayuga. N e w  Yorh 13034 375-253-7337 

June 2 1 ,  1977 

Hearing  Clerk 
Department  of  Health,  Education  and  Welfare 
Food and D r u g '  Adminis t ra t ion  

5600 F i s h e r ' s  Lane 
Rockvi l le  , Maryland 20852 

Room 6-88 

Refe rence :   Dra f t   Env i romen ta l   hpac t   S t a t e inen t  on Selenium 
i n  A n i m a l  Feeds  dated A p r i l  19, 1973 - Notice of 
A v a i l a b i l i t y   P u b l i s h e d   i n   F e d e r a l   R e g i s t e r  
A p r i l  27,  1973 

"he fol lowing  i - )aments  are f i l e d  in q u i n t u p l i c a t e   i n   r e g a r d   t o  DYaft 
Env i ronmen ta l   hpac t   S t a t emen t  on Selenium i n  Animal  Feeds  daeed A p r i l  19 ,  
1973 with  Notice of A v a i l a b i l i t y   P u b l i s h e d   i n   F e d e r a l   R e g i s t e r  A p r i l  2 7 ,  
1973. 

The Beacon Mi l l i ng  Co., Inc.  as a r eg iona l   manufac tu re r  o f  an imal   feeds  
i n   N o r t h e a s t e r n  United States   endorsed  the  comnents  of Xr. Lee H. Boyd, 
G i r e c t o  r of  Feed  Control  and  Xutri t ion,  AFfIA, i n   h i s   l e t t e r   d a t e d  Flay 39, 
1973.  It should be emphasi.zed that   the   Environmental   Impact   Analysis   Report  
f i l e d  by AFPlA da t ed   Ju ly  26, 1972 i n d i c a t e d  t h a t  the  propcsed  supplementat ion 
of chicken,   turkey  and  swine  feeds wouid have only a "very  minor ,  i f  any, 
impact  on  the  environmental."  Furthermore, i t  should  be recognized that 
f u r t h e r  ur::varranted de lay  i.n proper  wordii1S of t he  Enviromnental  Lmpact S t a t e -  
ment fo r   Se l en ium  in  Animal. F e e d s   c a n   r e s u l t  i n  reduced  animal   product ion 
necessa ry   t o   p rov ide   p rope l :   food   fo r   t he   peop le  of the  United States  and,  
as well as ,  e x p o r t s   t o   o t h e r   p e o p l e  of the  world.  

me c o n s t r u c t i v e  comments made by Mr. Boyd i n  h i s  l e t t e r   d a t e d  Fky 29, 
1973 are impor t an t   i n   i ap rov ing   t he   c l a r i t y   and   mean ing  of  t h e   d r a f t  s t a t e -  
ment. In t he   Nor theas t e rn   a r ea  of   the  United  States ,  p l a n t  p r o d u c t s   a r e   o f t e n  
d e f i c i e n t  i n  selenium;  therefDre,   animal   wastes   f rcm  properly  supplemented 
feeds  car.  be b e n e f i c i a l  t o  t h e   s o i l .  

In Sec t ion  11, i t  i s  d e f i n i t e   f r c m   t h e   r e s e a r c h  work tha t   s e l en ium i s  
a n   e s s e n t i a l   n u t r i e n t .  The purpose of the  proposed  selenium  supplementation 
a t   t h e   d e s i g n a t e d   l e v e l s  i .s  t o  "p reven t "   de f i c i ency   r a the r   t han   " sa lvage"  
l o s s e s .  

I n   r e f e r e n c e   t o   S e c t i o n  IVY c a r e f u l   a t t e n t i o n  i s  s u g g e s t e d   i n   f o l l o w i n g  
M r .  Boyd's recommended r e v i s i o n  of w o r d i n g   f o r   c l a r i t y .  We h igh ly   ecdor se  
M r .  Boyd's suggested  revised  wording of Sec t ions  V, V I  azd X .  

1 2  2 
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The Gn.:.:r comment I have to make relatiw t o  this docureent 
are t h e  man-"- stztements concerning toxicity of selenium. It 
would apse C- ? hst t b e s e  seed modification. I cannot Bee how an 
essential nutrient et t he  required %?vel c m  be h i g h l y  toxic. 
I believe that the  first sentence under "Conclusion" on pae;e 27 
Is not in t h e  proper place. This sentence should a c t u a l l y  
follow the aecond sen.clence. Even then, it. should be modified. 
It zppears tnet  the conclusion is stressing the t ox lc i ty  of 
s e l e n i m  ami n o t  t h e  nutr ient  requirement of lcw levels of selenium. 
There is no argumn-t that se l en im at high iem!ls is tox ic  but 
then so are probably all of the trace minerds a t  high levels 
and iaany of the o t h e r  m t r i e n t s  such as vltwisz D and vitamin A. 

i 



A s  reg iona l   an imal   feed   manufac turers   in   the   Nor theas te rn   Uni ted   S ta tes  
where  selenium deficiently can be a problem i n  chicken,   turkey  and  swine  feeds,  
we urge you t o   e x p e d i t e  *any necessary  procedures  t o  g e t   t h e   f i n a l   f e e d   a d d i t i o n  
r e g u l a t i o n  on selenium i n  e f f e c t  a t  t h e   e a r l i e s t   p o s s i b l e  d a t e .  

S ince re  ly yours  

Vice P r e s i d e n t ,   D i r e c t o r  of  
Research'   and  Technical  Services 

OAR: l m  
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A A E A  C O D E  605 

S I O U X  FALLS SOUTH DAKOTA 5710: 

June 7, 1973 

Heazing  Clerk 
Department cf I-!,:i;th, Education & Welfare 
Tioom 6-38, 5603 Fishers Lane 
iiockville, Maq-la.nd 20852 

Dear S i r :  

ZIP "ed Mills, kc., a regional  feed ma.nuXacturer serving  the  s ta tes  
o f  ?Torti1 h k o t a ,  South Dakota, Nebraska,  Mknesota and Iowa, subnits 
these  come-nts  concerning  the  3raft Enviroulloental h p a c t  Statement 
on the proposed addition o f  s e l e n i m  t o  aim1 fee&. 

Ve ar5 hereby  endorsing  the  coments as f i l e d  by the  . . .erican Feed 
Xaaufact-uers'  Association as s-iiPnitted by Lee H. Bcyd, Director - 
Feed Control and Kutrit ion.  

'de urg;s  you t~ publish the final  statement as earl;: as possible. 

Dean Eiadzbaugh 
Vice Presidezt - Yntrit ion 
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