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S T A l E  O F  C A L I F O R N I A  GEWCE MUW,N.UIAH, b n m r  

AIR RESOURCES BOARD 
I102 Q STREET 
7 .0 .  BOX 1815 -- . 
SACRAMENTO. CA 95812 ' 

Eear S i r  o r  Madam: .. - 
Subject: Request f o r  Inf oma t ion  Regarding Ethylene Oibranide 

I an w r i t i n g  t o  request  information on t h e  heal th  e f f e c t s  of e thylene 
dibronide as  p a r t  of our t ox i c  a i r  contaminant progran. This progran i s  based 
on 1e i ; i s la t ion  enacted i n  September 1983, Assembly Bi l l  1807. (Tanner). 
F.3 1807 (Health and Safety Cooe Sect ions  39650, e t  s eq . )  r equ i r e s  t he  ARB t o  
i den t i fy  conpounds a s  t ox i c  a i r  contaminants and once i d e n t i f i e d  t o  develop 
2nd adopt control  measures f o r  such cmpounds. After consu l t a t i on  with t h e  
s t a f f  of t h e  Department of Health Services  (DOHS), we have se l ec t ed  ethylene 
d i b r m i d e  as  a  candidate  tox ic  a i r  contaminant t o  be evaluated i n  accordance 
w i t h  t h e  provisions of AB 1807. 

6efore  t h e  ARB can f o m a i l y  i d e n t i f y  a  conpound as  a  t ox i c  a i r  contaminant, 
several  s teps  nus t  be taken. F i r s t ,  t h e  ARB nus t  request  t he  Department of 
heal th  Services t o  evaluate  t h e  hea l th  e f f e c t s  of candidate  cmpounds. 
Second, t he  ARB s t a f f  must prepare a  repor t  which includes  the health e f f e c t s  
evaluat ion 2nd then subn i t  t h e  r e p o r t  t o  a S c i e n t i f i c  Review Panel f o r  i t s  
review. The repor t  submitted t o  t ne  Panel wil l  be made a 3 f s i l a b l e  t o  t he  
pcbl i c .  Any person may a1 so s u b m i t  i n f o n a t i o n  t o  the Panel f o r  i t s  
considerat ion.  The Panel reviews t h e  suf f ic iency  of t h e  i n f c m a t i o n ,  nzthcds,  
and data usedby  t n e  DOHS i n  i t s  evaluation.  Las t ly ,  a f t e r  review by the 
S c i e n t i f i c  fieview Panel, t he  repor t  with t he  wr i t ten  f indings of t h e  Panel 
wil l  be considered by t h e  Air Resources Board and will  be t h z  b a s i s  f o r  any 
regulatory act ion by t h e  Board t o  o f f i c i a l l y  i den t i fy  a  c m ~ o u n d  a s  a toxic  
ai  r contami n a n t .  

P r io r  t c  f o m a l  ly  requesting the DOHS t o  prepare a  heal th  e f f e c t s  evaluation 
of e thylene d i b r m i d e ,  we a r e  providing, pursuant t o  t h e  provis ions  of 
Section 39660(ei of t h e  Health and Safety Code, an opportuni.cy t o  i n t e r e s t ed  
p a r t i e s  t o  subni t  i n f o m a t i o n  on the heal th  e f f e c t s  of e thylene dibronide 
which he or  she bel ieves  would be important i n  DOHS's eva lua t ion  of ethylene 
d i b r m i d e  as  2 candidate  t o x i c  a i r  contaminant. 



, '  

Harch 30, 1984 

In ljlarch 1984, ARB s t a f f  received a  reference search on ethylene dibromide 
hea l th  e f f e c t s  using t h e  IIEDLARs I1  and DIALOG Information Services.  These 
in foma t ion  serv ices  include material  ava i l ab l e  t o  t he  publ ic  on o r  before 
Septenbel- 1983. The at tached bibliography 1 i s t s  t he  references  from th is  
in foma t ion  search.  Ile a r e  requesting pe r t i nen t  i n f o n a t i o n  on ethylene 
dibrcnide heal th  e f f e c t s ,  including any material  t h a t  may not be ava i l ab l e  t o  
t he  publ ic ,  t h a t  i s  not included i n  t h e  a t tached bibliography. 

I would appreciate  receiving any re levant  f nfomation you w i s h  t o  submit by 
flay 1 ,  1984. To expedite t he  review p r o t e s s ,  we ask t h a t  any information 
which you be l ieve  shou1.d be regarded as  " t r a d e  sec re t "  be c l e a r l y  marked and 
separated f ron  other  i n foma t ion .  Your he lp  i n  expediting-our review wi l l  be 
grea t ly  appreciated.  

Ilea9th and Safety Code Section 39G60(e) provides t h a t  you nay iden t i fy  
portions of t h e  i n foma t ion  you submit a s  " t rade  sec re t . "  The A R B  may l a t e r  
request t h a t  you provide documentation t o  support any claim of t r a d e  secre t .  
In add i t i on ,  i n foma t ion  o ther  than t r a d e  sec re t s  may. be i den t i f i ed  as 
c o n f i d e ~ t i a l  i n  accordance kiith t h e  provis ions  of Section 91011, T i t l e  17,  
Cal i fornia  Administrative Code. The information which you provide pursuant t o  
t h i s  request  may be released " ( 1 )  t o  t h e  public upon reques t ,  except t r a d e  
s e c r e t s ,  which i s  exempt from d isc losure  o r  the d i sc losure  of which i s  
qrohibi ted by law, and ( 2 )  t o  t he  federal  Environmental Protect ion Agency, . 
which pro tec t s  t rade  sec re t s  as  provided i n  Section 114(c )  of  the  Clean Air 
Act and amendments t he re to  ( 4 2  USC 7401 e t  s e q . )  and i n  federal  regulat ions ."  
(Section 91010, T i t l e  1 7 ,  Cal i fornia  Administrative Code.) The in foma t ion ,  
including t r a d e  sec re t  and other conf ident ia l  i n f o m a t i  on,. may a1 so be 
released t o  o the r  public agencies ,  which a r e  a l s o  required t o  preserve t h e  
pro tec t ions  accorded t o  t r ade  s e c r e t  and conf ident i  a1 i nf o m a t i  on. 

Please send the  in foma t ion  t o  t he  a t t e n t i o n  of: 

William V .  Loscutoff,  Chief 
Toxic Pol lu tan ts  Brznch 
Re: Ethylene Dibronide 
Cal i fornia  Air Resources Board 
P .  0 .  Box 2815 
Sacramento, CA 9581 2 

!f you have any fu r the r  questions regarding health e f f e c t s  in forna t ion ,  please 
contact  Flr. John Batchelder a t  (916) 323-1505. For any other  quest ions ,  
please contac t  Hr. Don h e s  a t  (916) 322-8285. 

I C  you a re  n o t  the  person t o  whom t h i s  request  should be addressed, please 
forward i t  t o  the  appropria te  person i n  your  organization.  Also please l e t  us 
know v~netner you would l i k e  t o  continue t o  receive l n f o m ~ t i o n  inqui r ies  f o r  



-3- March 30, 1984 

o ther  candidate  cwnpounds, and i f  not ,  i f  t he re  i s  anyone i n  your organfzat ion 
t o  whon such reques t s  should be sen t .  

Since r e l y ,  

- - 

S t a t i  ona rysource  Division 

cc:  Alex Kel t e r ,  DHS ,.- 
Lori Johnston, DFA 
Wayne Morgan, President  CAPCOA 
Jan Bush,  Executive Secretary CAPCOA 
David Howekano. EPA Reaion IX 

Attac hnent 



April 3, 1984 

Mr. William V.  , h&uto f f ,  Chief 
Toxic Pol l u t an t s  Branch 
Cal i fornia  );i'r Resources Board 
p.0. 00~,2'815 
S a c r a w t o  
CA 93812 

Re: Ethylene Di bromide 

Dear Mr. Loscutoff: 

Adcoat does not use or  s e l l  products containing ethylene dibromide. 
For t h i s  reason we are  unable t o  provide you w i t h  the information 
you seek. 

We would l i k e  t o  be kept on your mailing l i s t ,  however, s ince  one 
of our products, AC-770-2 Farmers Film Adhesive, i s  used t o  bond 
the polyfilm used t o  contain the gaseous EDB. 

Very t r u l y  yours, 
ADCOAT, INC. 

HUGH H. MULLER 
PRESIDENT 



Apr i l  7 ,  1984 

W i l l i a m  V .  Loscutoff,  Chief 
Toxic Pol lu tan ts  Branch 
Cal i forn ia  A i r  Resources Board 
P.O. Box 2615 
Sacrarrenco, CA 95812 

Dear Fir. Loscutoff : 

Reference: Ethylene Dibromide 

Regarding March 30, 1984 ARB reques t  f o r  i n f o n a t i o n  on the  
hea l th  e f f e c t s  of Ethylene Dibromide. We h a ~ e  no 6a:a to  
submit a t  t h i s  t h e .  Presen t ly ,  we o d y  purcnase a n t  use l e s s  
than 1 gal lon of Ethylene Dibromide per year f o r  QC lab t e s t i n g  
purposes. 

We would l i k e  to  continue to  rece ive  information i n q u i r i e s ,  e t c .  
f o r  o ther  p o t e n t i a l  t ox i c  a i r  con tmican t s .  

Sincerely ,  

Ju 6 ::&.&- 
. Dale B. Hansor 

Directcr  , Engineering 

cc: P. Charley 
G. Sweeney 



C A L I F O R N I A  S T A T E  U N I V E R S I T Y ,  H A Y W A R D  

HAYWARD,CALlFORVIA 9<42 
mt 

OFFICE OF EXECUTIVE DEAN ' 

( 4 1 5 )  881.3688 

A p r i l  5, 1984 

M r .  Will iam V. LQscutof f ,  Chief 
Toxic P o l l u t a n t s  Branch 
C a l i f o r n i a  Akr Resources Board 
P.O. Box 1915 
Sacramento, CA 95812 

Dear M r .  Loscu to f f :  

C a l i f o r n i a  S t a t e  U n i v e r s i t y ,  Hayward d o e s  n o t  r e g u l a r l y  u s e  
Ethylene Dibromide. The Department of  Chemistry,  however, 
does s t o r e  a l i m i t e d  amount o f  1,2-dibroma e thane ,  w h i c h . i s  
a  s i m i l a r  subs tance .  This  s u b s t a n c e  i s  l a b e l e d  a s  a  carc inogen,  
and use i s  s e v e r e l y  r e s t r i c t e d  in accord wi th  e x i s t i n g  reyu la -  
t i o n s .  

Should f u r t h e r  informat ion  be needed, p l e a s e  c o n t a c t  me .  
. . 

S i n c e r e l y ,  

Environmental Heal th  & 
S a f e t y  O f f i c e r  

WGV : s w  

c c  P r e s i d e n t  E l l i s  E. McCune 
J .  She l ton  
V. Smith 

T H E  C A L I F O R N I A  S T A T E  L ' h ' l \ ' E R S I T Y  



Chevron Environmental Health Center, Inc. 
A Chevron Research C ~ m p a n y  Subsidiary --- 15299 San Pablo Avenue, Richmond. California 
Mall ~ d d n &  P.O. Box 4C54. r:;rnmC. Ct. 9C94 

R. D. Cavalli 
Maneper 
Product Evaluation 

May 2, 1984 

Ethylene Dibromide 
Health Effects  Information 

Mr. William V.  Loscutoff 
Toxic Pol lu tan ts  Branch 
Cal i forn ia  Air Resources Board 
P.O.  Box 2815 
Sacramento, Cal i fornia  95812 

Dear Mr. Loscutoff: 

This l e t t e r  i s  i n  response t o  your recent request f o r  information on 
the heal th  e f f e c t s  of ethylene dibromide. Although we do not have any 
in-house information on the t o x i c i t y  of ethylene dibromide, several  
l i t e r a t u r e  references were i d e n t i f i e d  upon review of our  f i l e s ,  which 
you may wish t o  consider f o r  inclusion in  your bibliography on t h i s  
chemical ( s ee  attached reference l i s t ) .  While several of these references 
a r e  10 t o  20 years o ld ,  they have served a s  the foundation f o r  much 
of the  recent research on ethylene dibromide and a r e ,  therefore ,  worthy 
of your review. 

Should you have any quest ions  concernifig the 'information we a r e  
submitt ing,  please contact  R. M .  Wilkenfeld of my s t a f f  a t  (415) 231-6018. 

Attachment 



CALBFORMBA SI-ATE UNIVERSITY 

Office of Associate Vice President for  
Aeademic Affairs-Academic Personnel 
(213) 498-5157 

A p r i l  1 6 ,  1984 

M r .  Wi l l i am V .  L o s c u t o f f ,  Chief 
Toxic  P o l l u t a n t s  Sranch  
RE: E thy lene  Dibromide 
C a l i f o r n i a  A i r  Resources  Board 
P.O. Box 2E15 
Sacramento,  CA 95812 

Dear Kr'. Loscutof  f  : 

C a l i f o r n i a  S t a t e  U n i v e r s i t y ,  Long Beach is n o t  conduc t ing  any 
s c i e n t i f i c  e v a l u a t i o n s  i n v o l v i n g  t h e  h e a l t h  e f f e c t s  o f  e t h y l e n e  
d ibromide  and i t s  impac t  on t h e  envi ronment .  T h e r e f o r e ,  I am 
u n a b l e  t o  p r o v i d e  you w i t h  any i n f o r m a t i o n  t h a t  c c u l d  be submi t t ed  
t o  t h e  S c i e n t i f i c  Review Pane l  f o r  i t s  c o n s i d e r a t i o n .  

I have  r ev i ewed  your  b i b l i o g r a p h y  on e t h y l e n e  dibromide and 
c a n n o t  add t o  it. I a p p r e c i a t e  you p r o v i d i n g  t h e  o p p o r t u n i t y  t o  
r ev i ew and comment on t h e  s tudy  b e i n g  conducted.  . . 

S i n c e r e l y ,  

e M .  cooper  
Vice P r e s i d e n t  

f o r  Employee R e l a t i o n s  

J ? l C : 2 j  
c c :  P r e s i d e n t  Horn 

Environmental  H e a l t h  & 
S a f e t y  O f f i c e r  Hunt 

LONG 2EAC% CALl?ORNIL. 90840 
7 -  z - . . . - -  ,, ==:-y ;;.; ZCLLEGES . - - - - - - -  . -  2 r . 1  - .  . .  , 



DEPARTMENT OF HEALTH SERVICES 
1700 Pacific Highway, San Diego, CA 92101 

JAMES A. FORDE, Director 

DIVISION OF ENVIRONMENTAL HEALTH PROTECTION 
(619) 236-2243 

April 10, 1984 " 

William V.  Loscutoff, Chief 
Toxic Pollutants Branch 
Re: Ethvlene Dibromide 
California Air Resources Board 
P.O. Box 2815 
Sacramento, CA 95812 

Dear Mr. Loscutoff: 

This letter is in response to your recent request for information regarding 
the health effects of ethylene dibromide as part of your Toxic Air Contaminant 
Program. After a thorough reference search, we were unable to locate 
supplemental information to the bibliography list you provided. 

Thank you for allowing us the opportunity to assist you in your program. 

Very truly yours, 

Division of ~nvironmental Health Protection 

GS: LM: dmc 



M e m o r a n d u m  

T~ : :':illiam V. Loscu to f f ,  Chief  
Toxic P o l l u t a n t s  a r a n c h  
C a l i f o r n i a  Air Resources Board 
P.O. Gox 2815 

~ a t c  : A p r i l  13 ,  1984 

Place : Sacramento 

Sacramento, CA 95812 

. ,' 

From : Department of F w d  and Agriculture 

subiect: Response t o  Request f o r  Information Relevant  t o  DOHS Evalua t ion  of  ED9 a s  a  
Candidate Toxic Air Contaminant 

KISTORY: ED8 is  a  major i n d u s t r i a l  chemical  with 85 p e r c e n t  of  product ion  being 
used a s  an a d d i t i v e  i n  leaded  g a s o l i n e .  Product ion  of ED8 was f i r s t  r epor t ed  i n  
t h e  United S t a t e s  i n  1923. a y  1977, 300 m i l l i o n  pounds were produced annual ly .  
I n  1982, 2  m i l l i o n  pounds were s o l d  i n  C a l i f o r n i a  f o r  p e s t i c i d a l  u se ,  while  
874,000 pounds were r e ~ o r t e d  used. Through t h e  second q u a r t e r  of  1983, 604,000 
pounds were r e p o r t e d  used. 

S e f o r e  December 31, 1983, t h e  major a g r i c u l t u r a l  and r e l a t e d  uses  of  ED8 inc luded 
s o i l  fumigat ion,  s t o r e d  g r a i n s  and f r u i t  fumigat ion,  s p o t  fumigat ion i n  g r a i n  mills, 
and t e r m i t e  fumigat ion.  

Three departments  i n  t h e  e x e c u t i v e  branch have j u r i s d i c t i o n  over major a r e a s  
a f f e c t e d  by ED8 use. The C a l i f o r n i a  Department of  Food and Agr i cu l tu re  (CDFA), 
i s  r e s p o n s i b l e  f o r  p e s t i c i d e  s a l e s  and u s e  i n c l u d i n g  a l l  fumigat ion uses.  The 
Department of Heal th  S e r v i c e s  (DOHS) has  g e n e r a l  r e s p o n s i b i l i t y  fo r  pub l i c  h e a l t h  
p r o t e c t i o n ,  i n c l u d i n g  food products  processed  and consumed i n  t h e  S t a t e .  Cal-CSHA 
has  j u r i s d i c t i o n  over  workplace h e a l t h  and s a f e t y  i n c l u d i n g  chemica ls ,  such a s  EDB, 
found i n  t h e  workplace. Cal-OS3Ats j u r i s d i c t i o n  i n c l u d e s  p e s t i c i d e  manufacture and 
formula t ion ,  but  does n o t  extend t o  t h e  - u s e  of p e s t i c i d e s  which i s  ves ted  i n  CDFA. 

ED3 has  been used e x t e n s i v e l y  f o r  many y e a r s  throughout  t h e  U.S. i nc lud ing  C a l i f o r -  
n i e  a s  a  s o i l  fumigant a g a i n s t  t h e  nematodes t h a t  a t t a c k  p l a n t  r o o t s .  Concern t h a t  
ED3 may be reaching  groundwater s u p p l i s s  prompted CDFA t o  begin an ex tens ive  t e s t -  
i ng  program of water  wells i n  1982. By t h i s  t ime,  CDFA t e s t i n g  s o p h i s t i c a t i o n  had 
developed t o  t h e  p o i n t  when 50 p a r t s  pe r  t r i l l i o n  ( p p t )  o f  ED9 r e s i d u e  could be 
d e t e c t e d .  

I 

Levels  of  EDB d e t e c t e d  by CDFA i n  we l l  wa te r  i n  fou r  C a l i f o r n i a  c o u n t i e s  promoted 
suspens ion  of  ED3 use  a s  a  s o i l  fumigant by t h e  D i r e c t o r  o f  Food and A g r i c u l t u r e  i n  
a f f e c t e d  c o u n t i e s .  



William V. Loscutoff  
A p r i l  13 ,  1984 
Page 2  

CDFA c a n c e l l e d  t h e  use  o f  ED9 a s  a  t e r n i t i c i d e  on an emergency b a s i s  and l a t e r  
pro$osed t o  c a n c e l  EDa'use a s  a  fumigant  on s t o r e d   rains and on m i l l i n g  machin- 
e r y ,  and f o r  use  a s  a  beehive  fumigant.  The proposed r e g u l a t i o n s  were pub l i shed  
and p u b l i c  comments r ece ived .  ' 

Before f i n a l  adop t ion  o f  C a l i f o r n i a  c a n c e l l a t i o n ,  EPA gave c l e a r  i n d i c a t i o n s  t h a t  
it would t a k e  t h e  necessa ry  n a t i o n a l  a c t i o n  t h e  Depar taent  had sought .  On Sep- 
tember 28, 1983, €PA announced the.emergency suspens ion  o f  ED3 a s  a  s o i l  fumigant 
and t h e  c a n c e l l a t i o n '  o f  n e a r l y  a l l  o t h e r  major p e s t i c i d a l  uses o f  EDS. 

In a d d i t i o n ,  t h e  D i r e c t o r  o f  Food and A g r i c u l t u r e  ordered  the  suspension of a l l  
pe rmi t s  f o r  EDB use  a s  a  fumipant on s t o r e d  g r a i n s  and a s  s 7 o t  fumigant on m i l l -  
i n g  machinery e f f e c t i v e  December 31, 1953. .. 

p r e s e n t '  ED9 A c t i v i t y  

Through v a r i o u s  mechanisms, v i r t u a l l y  a l l  a g i i c u l t u r a l  use of ED9 i n  C a l i f o r n i a  
has  been h a l t e d .  C a l i f o r n i a  s t i l l  m a i n t a i n s  t h e  pos t -harves t  f r u i t  fumigat ion 
use b u t ,  s i n c e  t h e r e  a r e  c u r r e n t l y  no product ion  a r o a s  under qua ran t ine ,  no t r e a t -  
ments a r e  t a k i n g  p lace .  

In response  t o  your r e q u e s t  f o r  a d d i t i o n a l  r e s e a r c h  i n f o r m ~ t i o n ,  se 'veral  CDFA 
p u b l i c a t i o n s  on worker occupat ion  exposure  t o  ED3 a i e  a t t ached .  

V 
Lori  Johns ton ,  A s s i s t a n t  D i r e c t o r  
P e s t  Management, Environmental 

P r o t e c t i o n  and Worker Safecy 
(916) 322-6315 

Attachments 

c c  Hans Van Nes 
Olaf Lei fson 



M e m o r a n d u m  

To : William V. Loscu to f f ,  Chief 
Toxic P o l l u t a n t s  Branch 
C a l i f o r n i a  Air Resources Board 
P.O. Box 2815 
Sacramento, CA 958 1 2  

Date : J u l y  2 5 ,  1984 

Place : Sacramento 

From : Department of Food and ~ ~ r i c u l t u r e  

Subire: Addi t ional  Response t o  Request f o r  Informat ion  Relevant t o  DOHS Evaluat ion 
of Ethylene Dibromide a s  a Candidate Toxic Air Contaminant 

- 
In a d d i t i a n  t o  our  e a r l i e r  response ,  I a m  enc los ing  a copy o f  the  p r i n t -  
out  of r e f e r e n c e s  i n  t h e  Department of F w d  and A g r i c u l t u r e ' s  Reg i s t r a t ion  
L ib ra ry .  P lease  be  advised  t h a t  some o f  t h e s e  r e f e r e n c e s  may be  conf i -  
d e n t i a l  a c c e s s  and a s  such may f a l l  under t h e  Department 's  p o l i c y  on 
such ma t t e r s .  

Lor i  Johns ton ,  A s s i s t a n t  Di rec to r  
P e s t  Management, Environmental 

P r o t e c t i o n  6 Worker S a f e t y  
( 9 1 6 )  322-6315 

Attachment 

cc Hans Van Nes 
Olaf Lei fson 

SURNAME 
sz.10t I I 

I - - -. - .- - ---. 



DEPARTMENT OF THE ARMY 
U. S. ARMY ENVIRONMENTAL HYGIENE AGENCY 

ABERDEEN PROVING G R O U N D .  M A R Y L A N D  ~lo(g 

. . "ELL7 10 
Apr i l  27, 1984 

l l T L Y T l O Y  O r  

Occupational and Environmental 
Medicine Division 

?ir. William V. Loscutoff 
Chief, Po l lu t an t s  Branch 
Cal i forn ia  A i r  Resources Board 
P. 0. Bcx 2815 
Sacramento, Ca l i fo rn i a  95812 

Dear M r .  Luscutoff:  

This Agency does not  have any add i t i ona l  hea l th  information 
on f i l e  regarding Ethylene Dibromide which i s  not included i n  your 
bibliography. 

Sincerely ,  

$$$?l~ C. Ga dos, hid M.D. @ 
k o l c n e l ,  ~ h d i c a l  Corps 
Di rec tor ,  Occupational and 

Environmental Health 



DETREX CHEMICAL INDUSTRIES, INC. u 

P.O. BOX 501. DETROIT. h1ICHIGA.U 48232 

-44 . . 

TELEPHONE 
T W X  810-224-4756 13131358-5800 

April 5, 1984 

' 
Yr. Peter B.  VYL-, Chief 
Stationary Source Division 
Air Resources ' b a r d  
1102 Q Street  
P. 0 .  Box 2815 
~ a c r d t o ,  CA 95812 

Re: Request for  Inforuatiun Reguding Eby1a-e Dibr&.de 

Dear Sir: 

We have no infomation on the health effects  of Ethylene Dibrcmide which 
would supplerent o r  add t o  the informtion contained in the bibliography 
attached to your request. 

Please keep us on your mailing list to receive infomation inquiries for 
other c a d i d a t e  compounds as they appear on your candidate List.  

cc: L. Schl.ossberg 
F. J Chielnicki 



DOW CHEMICAL U.S.A. 

2020 W. H. DOW CEhTER 
M:3LANO, MICHIGAN 48640 

M r .  William V. Loscutoff,  Chief 
Toxic ~ o l l u t  an ts  Branch 
RE: Ethylene Dibromide 
Cal i forn ia  A i r  Resources Board 
P. 0. Box 2815 
Sacramento, CA 95812 

Dear M r .  Loscutoff:  

Your tlarch 30, 1984, l e t t e r  requesting any new information on ethylene 
dibromide (EB) was forwarded t o  my a t t en t ion .  I have reviewed the 
attached bibliography and have conclu.de2 t h a t  it i s  q u i t e  complete and 
we cannot add any Further information pertaining t o  the heal th  e f f e c t s  
of EDB. 

I f  we can be of any f u r t h e r  a s s i s t ance ,  p lease  do not  h e s i t a t e  t o  
contact us. 

Sincerely ,  

T. I. Bet t s  
SCFP Government and 

Public A f f a i r s  
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JAMES RIVER CORPORATION 
P 0 30r 6300 ;i;rerParr. h'orwalu C r  06856.6000 

A p r i l  11, 1984  

Mr. P e t e r  0. V e n t u r i n i .  C h i e f  
S t a t i o n a r y  S o u r c e  o i v i k i o n  
S t a t e  o f  C a l i f o r n i a  
Air R e s o u r c e s  Boa rd  
1 1 0 2  9 S t r e e t  
S a c r a m e n t o ,  C A  95812 

D e a r  Mr. V e n t u r i n i :  

We r e c e n t l y  r e c e i v e d  f rom y o u r  o f f i c e  a  l e t t e r  d a t e d  March 
3 0 ,  1 9 8 4  r e q u e s t i n g  i n f o r m a t i o n  r e g a r d i n g  E t h y l e n e  Dib romide .  

A l l  r e q u e s t s  f o r  i n f o r m a t i o n  i n v o l v i n g  o t h e r  c a n d i d a t e  
compounds u n d e r  y o u r  t o x i c  a i r  c o n t a m i n a n t  p rog ram s h o u l d  con- 
t i n u e  t o  b e  s e n t  t o  me a t  t h e  a b o v e  a d d r e s s .  

. . . *  

Your a s s i s t a n c e  i n  t h i s  m a t t e r  i s  v e r y  much a p p r e c i a t e d .  

S i n c e r e l y ,  

/ J o h n  C .  C u t h b e r t s o n  



LAKE COUNTY AIR POLLUTION 
CONTROL DISTRICT 

-OFFICE - 
COuflhou8* - 255 N. Forbn Slreol 
Lakeporl. Calllornla 95453 

ROBERT L REYNOLDS 
AIr Pollullon Conlrol Dlrector 

I ~ a b o r a t o ~ :  7071263-5508 
Burn Info.: 7071263-3121 

A p r i l  5 ,  1984 

Wi l l i am V. L o s c u t o f f  
T o x i c  P o l l u t a n t s  Branch 
C a l i f o r n i a  A i r  Resources  Board 
P .  0 .  Box 2815 
Sacramento ,  C4 95812 

R e :  E t h y l e n e  Dibromide 

Dear  M r .  L o s c u t o f f :  

A f t e r  r ev i ew o f  t h e  l i s t  o f  r e f e r e n c e s  s u b m i t t e d  t o  me 
on  t h e  above r e f e r e n c e d  i t e m ,  I d i d  n o t  see t h e  S c i e n c e  
A p p l i c a t i o n s ,  I n c o r p o r a t e d  (SAI) S tudy  on which I was 
p r o j e c t  o f f i c e r  w h i l e  employed a t  t h e  ARB. The app roaches  
and c o n c l u s i o n s ,  w h i l e  b e i n g  5-6 y e a r s  o l d ,  a r e  s t i l l  
r e l e v a n t  and s h o u l d  be c o n s i d e r e d .  

I would s u g g e s t  y o u . a l s o  i n c l u d e  t h i s  s t u d y  i n  your  rev iew 
p r o c e s s  f o r  i n f o r m a t i o n  r e g a r d i n g  E t h y l e n e  Dibromide a s  
i t  was i d e n t i f i e d  a t  t h a t  t i m e  a s  an a i r b o r n e  c a r c i n o g e n  
o f  conce rn  i n  C a l i f o r n i a .  The s t a f f  a t  SAI, R. Z i sk ind  
and M.  Rogozen, would be  e x c e l l e n t  p e o p l e  t o  i n c l u d e  and 
s e e k  a d v i c e  from i n  t h i s  c o n s i d e r a t i o n .  

S i n c e r e l y ,  

c c :  T o x i c  F i l e  

At tachment :  A r t i c l e ,  JAPCA 



NATIONAL AGRICULTURAL CHEMICALS ASSOCIATION 
?HE MADISON BUILDING 

1155 Filleenth Slreel, N.W.. Washington. D. C. 20005 
202 . 296-1585 CIDIL: NIGRCIIEM 

March 12 ,  1984 

M r .  P e t e r  D. V e n t u r i n i ,  Ch ie f  
S t a t i o n a r y  Source  D i v i s i o n  
A i r  Resources  Board 
P.O. Box 2815 
Sacramento,  CA 95812 

Dear M r .  V e n t u r i n i :  

We r e c e i v e d  your  l e t t e r  3 0  March r e q u e s t i n g  informa- 
t i o n  on E t y l e n e  Dibromide. 

A s  a  n a t i o n a l  t r a d e  a s s o c i a t i o n ,  we do  n o t  m a i n t a i n  on 
any s p e c i f i c  chemica l ,  t h e  k i n d  o f  i n f o r m a t i o n  you a r e  seek-  
i n g .  Our s o u r c e  is a lways  t h e  manufac tu re r  o f  t h e  p r o d u c t  
o r  t h e  Environmental  P r o t e c t i o n  Agency. 

S i n c e  David Howekamp o f  EPA Region I X  h a s  r e c e i v e d  a 
copy of your r e q u e s t ,  p e r h a p s  he  can p r o v i d e  you w i t h  s u f f i -  
c i e n t  i n f o r m a t i o n .  . . .- /, 

T. Ha r t  
D i r e c t o r ,  S t a t e  L e g i s l a t i v e  A f f a i r s  

c c :  W i l l i a n  V.  Loscu to f f  
John Browning 
David Howekamp 



* 
New York State Department of Environmental Conservation 

\ 
50 Wolf Road, Albany, New York 12233-0001 

Hay 15, 1984 

Henry G. Williams 
Commissioner 

1.11. W i l l i w  V. Loscutoff 
Chief ,  Toxic Po l lu t an t s  Branch 
~ a l i f o r n i a  P i r  Xesources Board 
2.0. Box 2815 
Sacrc?ento, Ca l i fo rn i a  95812 

ae:  Ethylene dibronide 

Dear M r .  Loscutoff: 

Your request  of March 30,  1984 f o r  i n foma t ion  regarding Ethylene 
dibronide ( D B I  has been f o m r d e d  t o  Ipe f o r  r e ~ l y .  

Ethylene dibrccnide (dibromo e t h m e )  is a c ~ o u l d  e x h a i t i n g  car- 
cinogenic p o t e n t i a l  (suspect of carcir .qerLc p o t e n t i a l  to.man).  I n  t he  
Deparment of Environmental Conservation, Division of A i r ,  we have clas i  
s i f i e d  E3B as a high t o x i c i t y  a i r  con tmiaan t  - see enclosed A i r  Guide - 1, 
?age 29. 

The New York S t a t e  Department of Health has es tab l i shed  a sa fe ty  l e v e l  
f o r  EDB. They a re  recommending a s a fe ty  fac tor  of no l e s s  than one tho.usanc! 
t o  the  no e2fec t  l e v e l  es ta t i l ished i n  experimental animals. This  r e s u l t s  
i n  t o l e r ak le  l i n i t s  such as  30 p a r t s  g e r  b i l l i o n  (p.p.b.1 f o r  intermediate 
l e v e l  products and 6 p.p.b. f o r  reaey t o  e a t  2roducts. These values  a r e  
more r e s t r i c t e e  than the EPA l e v e l s ,  such as 150 p.2.b. f o r  intermeCiate 
level _~ro&ucts anB 30 p.p.b. f o r  ready t o  e a t  products.  

I have been infonned recent ly  t h a t  New York p1a.s t o  propose a 
regulat ion t o  lid: EDB t o  10 p.p.b. i n  ready t o  e a t  foods. I n  the  in te r im,  
the  s t a t e  i s  following EPA's tolerance stznCazes. 

I suggest you contac t  t h e  N e w  York SZate Department of Eiealth.for 
any add i t i ona l  information youmty w a r t .  Contact: 

D r .  Nancy :Kka 
Bureau of Toxic SLbstances 3;L"agement 
Tower Buil?ixg - Pson 359 
N e w  York S ta t e  DeFarment of Eeal th  
Cnpire S t a t e  Flaza 
Albany, N e w  York 12237 
Telephone: ( 5 1 8 )  473-3798 

Y238 



Enc. 

If I can be of f u r t h e r  he lp ,  do not h e s i t a t e  t o  contac t  me. 

Section of Toxics / ~ u r e a u  of aa i ru l en t  Planning 
Division of A i r  



PPG Industries, Inc. One PPG Place Pittsbuigh, Pennsylvania 15272 (412) 434-2801 

A Rllip Leber, R.D. 
MaMger of lndustrial Toxicology 
Environmental Affairs 
Industrial Chemical Division 

A p r i l  26, 1984 

M r .  W i l l i a m  V. L o s c u t o f f ,  C h i e f  
T o x i c  P o l l u t a n t s  Branch 
Re: E thy lene  Dibromide 
C a l i f o r n i a  Resources Board 
P.O. Box 2815 
Sacramento, CA 95512 

Dear Mr .  L o s c u t o f f :  

A t  PPG, we a p p r e c i a t e  h a v i n g  t h e  o p o o r t u n i t y  t o  c o n t r i b u t e  t o  y o u r  e f f o r t s  on 
deve lop ing  r i s k  assessments f o r  e t h y l e n e  d ib romide (EDB). 

Our EDB f i l e s  i n  Envi ronmental  A f f a i r s  have been checked a a a i n s t  y o u r  l i s t  o f  
re fe rences .  F i v e  p u b l i s h e d  a r t i c l e s  were found t h a t  were n o t  i n c l u d e d  i n  y o u r  
comp i la t i on .  I am n o t  aware of any f u r t h e r  i n f o r m a t i o n  t h a t  PPG may possess 
t h a t  would p e r t a i n  t o  t h i s  i ssue .  

P a r e n t h e t i c a l l y  , t h e  Chemical Manu fac tu re r ' s  A s s o c i a t i o n  EDB Panel submi t ted  
e x t e n s i v e  comments t o  C a l i f o r n i a ' s  OSHA Standards Board back i n  December 1981 
on t h i s  compound. You may want t o  r e f e r  t o  these. 

B e s t  regards,  

A. P h i l i p  Leber 

Attachments ( 6 )  



J I L L L Y I  V I \ U  

UNIVERSITY >*  +I.,..**' 

ucrnfi l  L\LCI\ L ur n k n L l  H A N V  >A:'k 1 Y 
Encina Annex . 
Scanford. CA 9-1.305 
( 4  1 5 )  497-0448 

Aluin DeClec.e., 11l.D.. Director 
- ~ 

r 

25 April 1984 

William V. Loscutoff, Chief 
Toxic Pollutants Branch 
Re: Ethylene Dibromide 
California Air Resources Board 
P. 0. Box 2815 
Sacramento, California 95812 

Dear Mr .  Loscutoff: 

The Department of Health ana Safety has checked with various 
research and support departments a t  the University and found that 

a) Ethylene aibromide has not been used on campus for more.  
than 20  years, and whether i t  was used before then is not 
Known; 

b) None of the research departments contacted are 
conducting any research on this compound. 

Consequently, Stanford University cannot be of any help to you 
in providing any information or data on Ethylene dibromide that is 
not already available to the public in tne scientific or health and 
safety literature. however, the Department of Health and Safety 
would be interested in obtaining any toxicologic or heelth information 
that the Air Resources Board would make available. 

AD/cmz 

cc: Lawrence Crowley 

Alain Decleve, h1.D. 



UNITED STATES DEPARTMENT OF AGRICULTURE 

FOREST SERVICE 

Mt. Shasta Ranger D i s t r i c t  
204 West Alma S t r e e t  
M t .  Shas ta ,  CA 96067 

I- Pe te r  D. Ventur ini ,  Chief 
S t a t iona ry  Source Civis ion 
Cal i forn ia  Air Resources Board 

' 1102 .S t r ee t  
P. C. 30x 2815 

L Sac ramnto ,  CA 95812 

April 1 7 ,  1984 

Dear Mr. ~ e n t u r i n i :  

I t  i s  my understanding t h a t  we have had no occasion t o  use t h e  

fumigant e thylene dibromide on the Shasta-Trini ty  National ~ o r ' e s t  

and do no t  a n t i c i p a t e  using i f  i n  t he  fu ture .  We therefore  do 

not have any heal th  e f f e c t s  informat ion,  o t h e r  than what you 

have a1 ready referenced. 

Future requests  f o r  such information should be s e n t  t o :  

Brian Sturgess  
Regional Pes t ic ide  Use Coordinator 
U. 5 .  Forest  Service 
630 Sansom S t r e e t  
San Francisco,  CA 94111 

S ince re ly ,  



EMlL M. MRAK 
Chonrrllor Emenru* 

UNIVERSITY HOUSE 
DAVIS. CALIFORNIA 95616 

A p r i l  1 9 ,  1984 

Mr. P e t e r  V e n t u r i n i  
A i r  Resources  Board 
1102 Q S t r e e t  
Sacramento,  CA 95814 

Dear D r .  V e n t u r i n i :  

I have been away f o r  a lmos t  two weeks, and i t  is f o r  t h i s  r e a -  
son t h a t  I am s low i n  r e spond ing  t o  your l a s t  l e t t e r  conce rn ing  EDB. 

1 would l i k e  t o  s u g g e s t  t h a t  you w r i t e  a l e t t e r  t o  D r .  Donald 
Crosby,  Department of Envi ronmenta l  Toxicology,  UC Dav i s ,  and a s k  
him t o  comment on t h e  m a t e r i a l  r e l a t i n g  t o  t h e  chemica l .  I would 
l i k e  t o  s u g g e s t ,  t o o ,  t h a t  you i n d i c a t e  i n  your l e t t e r  t h a t  you a r e  
do ing  t h i s  a t  my s u g g e s t i o n .  I a m  q u i t e  s u r e  t h a t  Don can be h e l p f u l .  

Thank you s o  very much f o r  k e e p i n g  me informed.  Every good 
wi sh .  

Kindes t  p e r s o n a l  r e g a r d s ,  



DAVID PIERPOhT GAARSER 
Prendmr of the Lbivrr*tr?. 

L'SIVERSITY HOCSE 
DAVIS. CALIFORXIA 95616 

June 5 r  1984 

w i l l i a m  V. Loscutof f ,  Ch ie f  
Tox ic  P o l l u t a n t s  Branch 
RE: Ethylene D i ch lo r i de  
C a l i f o r n i a  A i r  Resources Board 
P. 0. Box 2815 
Sacramento, CA 95812 

Dear M r .  Luscu to f f :  

I am sending you some mater ia l  o f  i n t e r e s t  wf th  respect t o  t h e  banning o f  
EDB i n  c e r t a i n  areas. 

It has been sa id  t h a t  a  good s u b s t i t u t e  f o r  the  use o f  EDB i s  i r r a d i a t i o n .  
I would l i k e  t o  c a l l  your a t t e n t i o n  t o  t h e  f a c t  t h a t  a c t i v i s t s  are already 
saying t h a t  i r r a d i a t l o n  i s  uncertain,  and should be fur thered s tud ied before 
use. Likewise, they t a l k  about r e f r i g e r a t i o n ,  b u t  t h i s  i s  a  c o s t l y  procedure. 

I n  o ther  words, a g r i c u l t u r e  may f i n d  i t s e l f  i n  a  t e r r i b l e  s i t u a t i o n  w i t h  
t h e  banning o f  EDB. I thought you might be  i n te res ted  i n  t h e  attached r e p r i n t  
from t h e  a c t i v i s t  group, t h e  name o f  which i s  the  E io f ih~eSt  C o a l i t i o n  f o r  
A l t e r n a t i v e s  t o  Pest ic ides.  

Kindest personal regards, 

Enclosure 



CSI\'ERSITY O F  CALIFORh'I.4, LOS ASGELES C'CLA ' 

REAKELEI . OI$IS  . IR\ I \E  . LOS.~ZCEI .ES  . RI\'ER$IDE . \ 4 \  DlECO . I \ \  F L I \ C I ~ C O  SIST* BIRB.*A\ . SAZTICACZ - 

DEP.ART\IEXT OF SIEDICISZ . 
CCL.4 SCHOOL OF SIEDICISE 

May 2 4 ,  1 9 8 4  
CESTER FOR THE HE.4LTH SCIESCE.5 

LOS .ASCELES. C.4LIFORSI.A 90014 

Will iam V. L o s c u t o f f ,  Chie f  
Tox ic  P o l l u t a n t s  Branch 
C a l i f o r n i a  A i r  Resources  aoa rd  
P.O.  Box 2815  
Sacramento,  CA 95812 

~ ~ : . k e ¶ u e s t  f o r  i n f o r m a t i o n  r e g a r d i n g  e t h y l e n e  dibromide 

Dear M r .  L e s c u t o f f :  

Your l e t t e r  o f  kiarch 30  h a s  been r e f e r r e d  t o  me f o r .  
r e sponse .  Although I canno t  c o n t r i b u t e  s i g n i f i c a n t  new 
i n f o r m a t i o n  r e g a r d i n g  E D B ,  I would z p p r e c i a t e  c o n t i n u i n ?  t o  
r e c e i v e  i n q u i r i e s  and in fo rma t ion  a b o u t  o t h e r  can* i d a t e  
compounds. Where a p p r o p r i a t e ,  I w i l l  b r i n g  such  r e q u e s t s  t o  

' t h e  a t t e n t i o n  o f  o t h e r  members o f  t h e  f a c u l t y  o f  t h e  UCLA 
School  of  Medicine. . .  .., 

S i n c e r e l y ,  

I 1 
P h i l i p  ~ a r d e ; ,  M .D .  , M.P.H. 
C h i e f ,  Occupa t iona l  Medicine Branch 



THE 
UNIVERSITY 
OF 
ILLINOIS 
COLLEGE OF 
AT CHICAGO 

' MEDICINE 

Department of Preventive Medicine 
and Cornrnunily Health 

SPH-West. Room 324 
2121 West Taylor Street 
Box 6998, Chicago, Illinois 60660 

(312) 996-2297 

April  4 ,  1984 

D r .  Peter  D. Venturini ,  Chief 
Stat ionary Source Division 
A i r  Resources Board 
1102 0 S t r e e t  
P o  0 .  Box 2815 
Sacramento, CA 95812 

Dear D r .  Venturini:  

Fur'her t o  your l e t t e r  of March 30,  I enclose a copy of recent 
testimony on EDB which I hope w i l l  be he1l;ful. 

Sincerely yours,  

Samuel S. Epstein,  M.D. 
Professor of Occupational 

and Environmental Medicine 

Enclosure 



. TESTIMONY IN SUPPORT O F  A ZERO TOLERANCE FOR ED0 

Samuel S. Epstein 

and 

Joel Swartz 

University of  I l l i n o i s  Medical Center, Chicago, I l l i n o i s  

Pub1 i c  Hearings Panel on Final Regulations of EOB 

Boston, Mass. March 19, 1984 
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A. INTRODUCTION 

D i s t i n g u i s t i e d  pane l  members, my name i s  Samuel E p s t e i n .  I am 

p r o f e s s o r  o f  o c c u p a t i o n a l  and e n v i r o n m e n t a l  m e d i c i n e  i n  t h e  Depar tment  

o f  P r e v e n t i v e  ~ e d i c i n e  a t  t h e  U n i v e r s i t y  o f  I l l i n o i s  M e d i c a l  C e n t e r ,  

Ch icago.  

As a n  M.D. and  human and e x p e r i m e n t a l  p a t h o l o g i s t  and t o x i c o l o g i s t ,  

f o r  o v e r  t h r e e  decades, I have s t u d i e d  t h e  hazardous  e f f e c t s  o f  c h e m i c a l s  

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

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

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

c a n c e r ,  r e p r o d u c t i v e  and g e n e t i c  e f f e c t s ,  and have some two  h u n d r e d  and 

f i f t y  s c i e n t i f i c  p u b l i c a t i o n s  and s i x  books i n  t h e s e  a r e a s .  F u r t h e r m o r e ,  

o v e r  t h e  p a s t  t w o  decades,  I have had s u b s t a n t i a l  i n v o l v e m e n t  i n  t h e  

i n t e r f a c e  between s c i e n c e  and pub1 i c  p o l i c y ,  as e x e m p l i f i e d  b y  membership 

o f  a  w i d e  r a n g e  o f  F e d e r a l  a d v i s o r y  and e x p e r t - c o m m i t t e e s ,  and b y  c o n s u l t a n t -  

s h i p s  t o  Congress,  i n c l u d i n g  t h e  Senate  Commit tee o n  P u b l i c  Works. A d d i t i o n -  

a l l y ,  I have s e r v e d  on t h e  E n v i r o n m e n t a l  H e a l t h  A d v i s o r y  Commit tee o f  EPA, 

and on  i t s  subcommi t tee  on p e s t i c i d e  t o l e r a n c e s .  O t h e r  commi t tees  on w h i c h  

I have a l s o  s e r v e d  i n c l u d e  H.E.W. S e c r e t a r y  F i n c h ' s  1969 Commission on 

P e s t i c i d e s  and T h e i r  R e l a t i o n s h i p  t o  E n v i r o n m e n t a l  H e a l t h ,  and t h e  1973 

A d v i s o r y  C o m i t e e  t o  t h e  Depar tment  o f  L a b o r  on  S t a n d a r d  S e t t i n g  f o r  

O c c u p a t i o n a l  Carc inogens .  I have a l s o  t e s t i f i e d  b e f o r e  a  w i d e  r a n g e  o f  

C o n g r e s s i o n a l  Cormnittees o n  p rob lems  i n c l u d i n g  p e s t i c i d e s ,  f o o d  a d d i t i v e s ,  

f o o d  t o l e r a n i e s  and  c a r c i n o g e n s .  P a s t  c o n s u l t a n t s h i p s  i n c l u d e :  To t h e  

P e s t i c i d e  B o a r d  o f  t h e  S t a t e  o f  M a s s a c h u s e t t s ,  t o  t h e  O f f i c e  o f  Genera l  

Counsel  o f  EPA i n  s u s p e n s i o n  and c a n c e l l a t i o n  p r o c e e d i n g s  a g a i n s t  c a r c i n o -  

g e n i c  p e s t i c i d e s ,  and t o  t h e  S t a t e  o f  C a l i f o r n i a  Program on  T o x i c  Substances.  



I a t t a c h  a s  Appendix 1 my curriculum and t h a t  o f  my colleague, 

Dr. Joel Swartz. 



. 
0. THE CARCINOGENICITY OF ED0 

EDB has been t e s t e d  f o r  c a r c i n o g e n i c i t y  i n  t h r e e  s t r a i n s  o f  r a t s  and 

two s t r a i n s  o f  mice by gavage, i n h a l a t i o n ,  cutaneous and percutaneous 

exposures. The c a r c i n o g e n i c i t y  o f  ED8 has been unequ ivoca l l y  e s t a b l i s h e d  

i n  a l l  these t e s t s ,  i n  which a  wide range o f  tumors i n v o l v i n g  a wide range 

o f  organs, have been induced i r r e s p e c t i v e  o f  t h e  r o u t e  o f  exposure. 

(Table 1) .  Evidence f o r  t h e  ex t reme ly  h i g h  ca rc inogen ic  potency o f  EDB i s  

based on t h e  ve ry  h i g h  inc idence o f  tumor i n d u c t i o n ,  i l l u s t r a t i v e l y  over  

BOX i n  r a t s  and ove r  90% i n  mice i n  t h e  lower  does gavage t e s t ,  w i t h  

animals d y i n g  from tumors e x c e p t i o n a l l y  and unusua l l y  e a r l y ,  as soon as 

1 2  weeks f o r  r a t s  and 24 weeks f o r  mice.  Such evidence, moreover, c l e a r l y  

underest imates the  carc inogen ic  potency o f  ED0 i n  view o f  the. competing r i s k s  

o f  h i g h  premature m o r t a l i t y  due t o  t o x i c i t y ,  a p a r t  from t h e  obvious f a c t  

t h a t  tumor i n d u c t i o n  must have occu r red  a  s u b s t a n t i a l  pe r iod  o f  t i m e  p r i o r  

t o  death.  - .  ..- 

O f  f u r t h e r  s i g n i f i c a n c e  i z  t h e  evidence o f  v e r y  marked s y n e r g i s t i c  

i n t e r a c t i o n s  f o l l o w i n g  !nha la t i on  exposure o f  r a t s  t o  EDB i n  combinat ion 

w i t h  d i e t a r y  a d m i n i s t r a t i o n  o f  d i s u l f i r a m ,  a non-carc inogenic drug c l o s e l y  

r e l a t e d  t o  a  wide range o f  food c rop  fung ic ides  i n  common use. (Wong -- e t  a l ,  

1980).  The combined exposure r e s u l t e d  i n  a  more than 10 - f o l d  increased 

i nc idence  o f  l i v e r  cancer and angiosarcomas, besides an increased 

i nc idence  o f  tumors a t  o t h e r  s i t e s  i n c l u d i n g  k idney,  t h y r o i d  and lung.  

The v e r y  h i g h  ca rc inogen ic  potency o f  ED0 has been w e l l  recogn ized f o r  over  

a  decade. The f o l l o w i n g  q u o t a t i o n s  a r e  i l l u s t r a t i v e :  

(as ED0 roduced) "a h i g h  i nc idence  of  squamous c e l l  carcinomas 
( i n  r a t s  7 . --- t h e r e  i s  cons iderab le  doubt t h a t  any to le rance  
f o r  ED8 can be approved" (EPA, 1973). 



, 
T a b l e  1:  M u l t i - s y s t e m  C a r c i n o g e n i c i t y o f  EDB 

( 1 )  N C I ,  1 9 7 8  

( 2 )  N C I  and NTP, 1980. 

( 3 )  Wong (NIOSH) , 1 9 8 0 .  

( 4 )  V a n  Duuren e t  a l ,  1 9 7 9  -- 
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"Quantitative data t h a t  ind ica te  a non-hazardous concentration 
for exposure t o  EDB have not been found" (NIOSH, 1977). 

"EDB i s  -a potent animal oncogen" (EPA, 1980). 

"---the request  for  a 1 p p b  to lerance on soybeans should 
be denied" (EPA,  1981a). 

(EDB i s )  "probably the most potent and toxic  carcinogenic 
substance used as a pes t ic ide  today.---I find the data (used 
f o r  r i s k  assessment by EPA i n  1980) t o  show t h a t  the r i sk  i s  one 
i n  a thousand or  possibly 50-70 per thousand" (EPA, 1981b). 

"EDB i s  a potent animal oncogen and i s  a l i k e l y  human oncogen ---. 
EBB may ( a l so )  pose a. r i sk  with respect t o  her i tab le  mutations" 
( E P A ,  1984). 

It' i s  of pa r t i cu l a r  i n t e r e s t  to  note t h a t ,  using toxicological  c r i t e r i a  

developed i n  a recent regulatory approach t o  the  ranking of animal carcino- 

gens proposed by the former Director of Carcinogenesis Testing a t  the NCI 

and now a well-known industry  consul tant ,  EDB scores in the  highest possible 

c l a s s  of  carcinogenic potency (Squire ,  1981); carcinogens in  t h i s  c lass  

"would represent t he  g rea t e s t  potent ia l  hazard and may, i n  the case of an . . .- 

in tent ional  food add i t i ve ,  t r i g g e r  a t o t a l  ban." 

Apart from carcinogenici ty ,  there  i s  evidence on the potent mutagenicity 

of ED8 i n  a broad range of t e s t  systems, including germ c e l l s  -- i n  vivo,  and 

I t s  reproductive t o x i c i t y  in a wide range of species ( f o r  summary, see E P A ,  

1980). 

I t  f s  of i n t e r e s t  t o  note t h a t  Rodricks, the consultant o n  whose views 

fndustry places great  r e l i ance ,  appears unimpressed by the  carcinogenicity of 

E D R ,  which he seems t o  a t t r i b u t e  t o  chronic i r r i t a t i o n  (Rodricks, 1984). 

"These tumors (stomach and forestomach) i t  i s  suggested, would not have 

a r i s en  unless t he re  had been prolonged and subs tan t ia l  i r r i t a t i o n  a t  the  

s i t e  of ED8 contact  (an expected consequence of E D B  dosing) ,  and, most 

s i g n i f i c a n t l y ,  t h a t  there  i s  no condition of human (d i e t a ry )  E D B  exposure 



under which such i r r i t a t i o n  would a r i s e . "  Apart from the f a c t  t h a t  EDB 

induced tumors a t  a wide range of  d i s t a n t  s i t e s  i n  the  various s tud ies  (Table I ) ,  

the resur rec t ion  of the  chronic i r r i ta t ion theory of carcinogenesis i s  in -  

cons i s t en t  w i t h  an extensive body of  h i s to r i ca l  da ta ,  including the f ac t  t h a t  a 

1 wide range of  i r r i t a n t  chemicals a r e  not carcinogenic when administered by 

gavage o f  inha la t ion  (Federal Panel Report, 1982). 



C .  SAFE THRESHOLDS O R  TOLERANCES CAN NOT BE SET FOR CARCINOGENS 

There i s  an overwhelming concensus i n  t he  s c i e n t i f i c  l i t e r a t u r e ,  

as  a l so  re f lec ted  i n  regulatory precedent, t h a t  there  i s  no s c i e n t i f i c a l l y  . 

val id  method of s e t t i n g  o r  es t imat ing safe  leve ls  for  carcinogens. This 

pr inc ip le  has been repeatedly re - i te ra ted  by a wide range of expert  bodies 

and qua l i f ied  s c i e n t i f i c  a u t h o r i t i e s  over the l a s t  few decades. 

In 1960 hearings on the  1958 Delaney Anlendment, HEW Secretary Flemming 

s t a t ed  t h a t :  

"Sc i en t i f ca l ly ,  there  i s  no way t o  determine a safe  level for  a 
substance known t o  produce cancer in animals" (F l eming ,  1960). 

This posit ion was unequivocally endorsed one decade l a t e r  by an -- Ad Hoc 

Committee, composed of recognized au tho r i t i e s  in chemical carcinogenesis,  

in  a report  t o  the  Surgeon General (Ad -- Hoc Committee Report, 1970) 

"The s c i e n t i f i c  basis on which the Government's posit ion was 
es tabl ished i n  1958 remain v a l i d .  The progren of knowledge in  
carcinogenesis i n  the l a s t  decade has only strengthened the  
points made in Secretary F l eming ' s  testimony". 

Numerous au thor i ta t ive  reports  have more recent ly  confirmed our s c i e n t i f i c  

i n a b i l i t y  t o  s e t  thresholds.  I l l u s t r a t i v e  are  the  following: 

"Because there  i s  no cur ren t ly  recognized method for  determining 
no-effect level for  a carcinogen in an exposed population, sub- 
stances i den t i f i ed  as carcinogens will be considered capable 
of causing or  contr ibut ing t o  the  development of cancer even 
a t  the lowest doses of exposure" (Regulatory Council, 1979). 

"The se l f - r ep l i ca t ing  nature o f  cancer, the mu l t ip l i c i t y  of 
causat ive factors  t o  which individuals can be exposed, the 
addi t ive  and possibly syne rg i s t i c  combination of  e f f e c t s ,  
and  the wide range of individual s u s c e p t i b i l i t i e s  work together 
in making i t  current ly  unre l iab le  to predict  a threshold below 
which human cancer population exposure t o  a carcinogen has no 
e f f e c t  6n cancer r i sk .  --- There i s  no presently acceptable way 
to  determine a threshold for  a carcinogen for a n  e n t i r e  population" 
( I n t e r  Agency Regulatory Liaison Group, 1979). 



"Because t he re  is  not d e f i n i t i v e  evidence of t he  ex is tence  
of thresholds  and because not a l l  cancer var iab les  have been 
i d e n t i f i e d ,  prudence requi res  t h a t  no s a f e  level  of  thresholds be 
assumed t o  e x i s t  --- . Exposure t o  any amount of a carcinogen. 
however small ,  must be regarded as an addi t ion t o  t he  t o t a l  
carcinogenic r i s k "  (Toxic Substances S t ra tegy  Committee Report, 
1980).  

The threshold problem was examined i n  g r e a t  d e t a i l  a t  1978 OSHA 

hearings on occupational carcinogens and testimony was received from 

numerous qua l i f i ed  s c i e n t i s t s  and s c i e n t i f i c  bodies (Federal Regis te r ,  1980) .  

OSHA concluded t h a t :  

"---i ts  proposed pos i t ion  t h a t  t he re  is  no present ly  acceptable 
way t o  r e l i a b l y  determine a threshold fo r  a carcinogen fo r  any 
given population i s  amply supported by the  evidence presented 
and a l so  represen ts ,  t o  a l a rge  ex t en t ,  a consensus of s c i e n t i f i c  
opinion.---The evidence proposed fo r  the  existence o f  thresholds 
f o r  s p e c i f i c  carcinogens was inconclusive o r  erroneous. In s h o r t ,  
t he re  is much s c i e n t i f i c  evidence t h a t  thresholds do not e x i s t  
f o r  carcinogenesis;  even i f  they do, there  i s  no s c i e n t i f i c  way t o  
e s t a b l i s h  what they a r e  fo r  any s p e c i f i c  carcinogen and ,for any 
s p e c i f i c  population." 



. . 
D. EPIDEMIOLOGICAL STUDIES O N  EDB 

The mor ta l i ty  experience o f  workers exposed t o  ED0 in  two Dow Chemical 

production un i t s  was examined ( O t t ,  -- e t  a l .  1980). Only 161 employees were 

included i n  the  t o t a l  s tudy,  rendering i t  v i r t u a l l y  useless  for the  purpose 

of de tec t ing  EDB-induced cancer deaths (NIOSH. 1977; EPA,  1980; Federal 

Regis te r ,  1981). However, even t h i s  scant  study strong1 y suggests t h a t  

ED8 induced excess cancer deaths.  

Two separate  production un i t s  were included in the study population,  

encompassing a period from the mid 1920's to 1976, and a t o t a l  of 39 

deaths were recorded among the  e n t i r e  study population. In unit  1 ,  there 

were 2 cancer deaths versus 3.6 expected, and in  u n i t  2 ,  there were 5 cancer 

deaths versus 2.2 expected. 

The r e l a t i v e  r i s k  for a l l  cancers would have had t o  be between 2 and 3 

i n  order t o  be detected in t h i s  s tudy,  i f  in f a c t ,  a l l  workers were r ea l l y  

a t  r i s k ;  o,nly 46 of the 161 workers had si'x'or more years  of exposure t o  ED8. 

When a t t en t ion  i s  r e s t r i c t e d  t o  t he  group w i t h  6 or more years exposure and 

1 5  years s ince i n i t i a l  exposure, then 4 cancer deaths were tound compared t o  

1 . 4  expected. This r e s u l t  i s  s i gn i f i can t  by i t s e l f ,  and i s  a l so  ind ica t ive  

of a s t rong carcinogenic dose-response e f f e c t  with exposure durat ion.  

In compiling the  da t a ,  workers w i t h  concomitant exposure t o  a rsen ica l s  

were excluded. The j u s t i f i c a t i o n  f o r  t h i s  i s  t h a t  excess mor ta l i ty  in 

th i s  group could have been caused by a rsen ic  exposure. Among the  5 people 

w i t h  a r sen ic  exposure, there  were 3 deaths compared t o  .62 expected, in- 

cluding 2 from resp i ra tory  cancer versus .1 expected. The grounds for 

exclusion of t h i s  group were extremely tenuous, s ince t he  2 resp i ra tory  

cancer deaths in t h i s  g r o u p  occurred in  persons with only 1.5 and 20 months 



exposure to  a r sen ic ,  respect ively.  

Overal l ,  t h i s  study i s  based on f a r  too small a  population sample 

with too br ie f  durat ion of exposure t o  give any d e f i n i t i v e  indicat ion 

of the  carcinogenici ty  of EDB. What r e s u l t s  there  a r e ,  however,, are 

s t rongly  supportive of t h e  carcinogenici ty  of  EDB. 

A small study was performed by Octel on workers exposed t o  EDB a t  

a  plant  i n  southwest England (Ter Haar. 1980). The mor ta l i ty  experience of 

the workers in t he  plant  was compared t o  t h a t  o f  the  general population 

in  t he  surrounding area of England. There were only four cancer deaths 

in  t he  t e s t  population and the  t o t a l  study had fewer t h a n  3500 person 

years ,  f a r  l e s s  than the  number general ly  required t o  de tec t  cancer excess.  

Moreover, most of the  person years were contributed Sy young people, over 

half  by people under 44  years old .  No data are  presented concerning the  

duration of exposure or time s ince f i r s t  exposure. The study i s  f a r  too 

small t o  allow for  any conclusions whatsoever concerning the carcinogenici ty  
- .  .- 

o f  EDB. 



E .  LIMITATION IN QUANTITATIVE RISK ASSESSKENT FOR CARCINOGENS 

There are a wide range o f  major, c r i t i c a l  problems with current 

techniques for  quant i ta t ive  r i s k  assessment of carcinogens. They r e su l t  . 
from: l imited knowledge of  t he  carcinogenesis process; the sparse  data 

and the design of NCI bioassay and o ther  s tud ies  from which r i sk  assess- 

ment data a r e  general ly  derived; and the use of biological ly  indefensible 

or  questionable pr inc ip les  in  c rea t ing  r i s k  models. . These various problems, 

r e f l e c t i n g  inherent l imi ta t ions  i n  t h e  e n t i r e  concept and pract ice  of 

quan t i t a t i ve  r i s k  assessment, qui te  apar t  from fundamental methodological 

e r r o r s ,  wi l l  generally r e s u l t  in the underestimation of r i sk  by many orders 

of  magnitude. For  i l l u s t r a t i v e  supportive statements and quotations on 

such l imi t a t i ons ,  see Appendix I 1  and 111. 

1 .  Differences i n  Species S e n s i t i v i t y  

There i s  sometimes a wide var ia t ion i n  s e n s i t i v i t y  t o  

pa r t i cu l a r  carcinogens between d i f f e r en t  spec ies .  I l l u s t r a t i v e l y ,  wide 

differences  in s e n s i t i v i t y  between humans and rodents have been found for  

beta-naphthylamine, asbestos ,  and tobacco smoko (Federal Regis ter ,  1980). 

2 .  Dose-Response Relationships 

The major problem with most r i s k  assessment techniques i s  

t h e i r  use of a mul t i -s tage model with a l i f e t ime  r i s k  of cancer depending 

on dose t o  a power grea te r  than o r  equal t o  1 .  In prac t ice ,  t h i s  generally 

leads t o  a l i n e a r  re la t ionsh ip  between the  proportion of subjects w i t h  

cancer and dose over most dose ranges. The r a t i ona l e  for  t h i s  procedure 

i s  t h a t  c a r ~ i n o g e n e s i s  i s  a multi-stage process,  with one or more s tages  

affected by the carcinogen, and therefore ,  the chance of developing cancer 

must depend on carcinogen dose a t  l e a s t  t o  the f i r s t  power. 



Such l i n e a r  ex t rapola t ion  has o f t en  been made i n  an e f f o r t  

t o  es t imate  t h e  e f f e c t  of r e l a t i v e l y  low doses of carcinogens. For 

example, the  e f f e c t s  o f  exposure t o  atmospheric l eve l s  o f  polycyclic 

aromatic hydrocarbon (PAH) carcinogens and heavy metals have been 
, ,. 

estimated by l i n e a r  ex t rapola t ion  from workers w i t h  high exposure t o  

t he  general population w i t h  20-200 times lower exposure leve ls  (Dol l ,  

197.8). "General knowledge o f  carcinogenesis suggests t h a t  a t  low doses 

t h e  carcinogenic e f f e c t  i s  l i k e l y  t o  be l i n e a r l y  proportional t o  the  

dose received. .  . t he  combined e f f e c t  o f  a l l  such atmospheric (PAH 

and heavy metals)  agents cannot be responsible  f o r  more than about 5 cases of 

lung cancer per 100,000 population: per year i n  t he  European populations." 

Similar ca l cu l a t i ons ,  using the same assumption, have been made by o the r s ,  

including EPA's Carcinogen Assessment Group, fo r  a number of carcinogens 

including benzene and coke oven emissions (pike,  1975; E P A ,  1978). 

The argument t h a t  use of t he  l i n e a r  exfrapolat ion i s  accurate or 

conservative i s  contradicted by a wide range of data from animal and human 

s tud i e s  which demonstrate t h a t  dose-reponse zurves f o r  carcincgens almost 

un iversa l ly  become plateaued o r  f l a t t ened  a t  "high" doses (Scherer and 

Emmelot, 1979; Maltoni, 1975, Davies -- e t  a t . ,  1974 Hulse -- e t  a l .  1968, Hooper 

e t  a l .  1979); th is  i s  e spec i a l l y  t r u e  when the re  i s  subs tan t ia l  l i f e  -- 
shortening from competing t o x i c i t y  a t  high doses. As demonstrated in 

a recen t  ana lys i s  of experimental and epidemiological s t ud i e s ,  

carcinogenesis dose-reponse curves tend t o  f l a t t e n  a t  high doses,  so t h a t  

l i n e a r  ex t rapola t ion  through t h e  o r i g i n  from such high doses wil l  cause 

subs t an t i a l  underestimation of the  tumor induction level  a t  low doses 

(Swartz -- e t  a1 ., 1982).  These analyses irldicate t h a t ,  in gene r i l ,  the slope 

of a carcinogenesis bioassay curve tends t o  decrease,  f requent ly  sharply,  



w i t h  i n c r e a s i n g  dose.  T h i s  sharp  dec rease  i n  s l o p e  i s  g e n e r a l l y  f a r  

g r e a t e r  t h a n  wou ld  r e s u l t  f r o m  t h e  d e c l i n e  i n  p o p u l a t i o n  a t  r i s k  w i t h  

a n  i n c r e a s i n g  p e r c e n t a g e  o f  r e s p o n d e r s  and c a n n o t  be a t t r i b u t e d  t o  t h i s  

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

b y  a  f a c t o r  o f  o v e r  50, and i n  some cases b y  f a c t o r s  o f  g r e a t e r  t h a n  

100,000. 

3. Time and Age E f f e c t s  

Mos t  r i s k  assessment mode ls  i g n o r e  t h e  i m p o r t a n c e  o f  t h e  t i m e  - 
and age e f f e c t s  n o t e d  i n  a  w ide  r a n g e  o f  an ima l  and human s t u d i e s .  

I l l u s t r a t i v e  i s  t h e  o b s e r v a t i o n  t h a t  f o r  some c a r c i n o g e n s ,  c e s s a t i o n  o f  

exposure  i s  accompanied by  a  r a p i d  d e c l i n e  i n  r e l a t i v e  cancer  r i s k s  

(Wh i t temore ,  1 9 7 7 ) .  T h i s  c e s s a t i o n  e f f e c t  has been n o t e d  p a r t i c u l a r l y  i n  

pe rsons  who s t o p  smoking,  and i s  t a k e n  t o  i m p l y  t h a t  t h e  tobacco  c a r c i n o -  

gens a r e  a c t i n g  i n  a  l a t e  s t a g e  o f  a  m u l t i - s t a g e  p r o c e s s .  However, i t  has 

s o  f a r  n o t  been p o s s i b l e  t o  g e n e r a l i z e  w h e t h e r  most c a r c i n o g e n s  a c t  i n  

e a r l y  o r  l a t e  s t a g e s  o r  b o t h .  Fo r  example ,  2-AAF a c t s  a s  an e a r l y  s t a g e  

c a r c i n o g e n  i n  one  o r g a n ,  and  a  l a t e  s t a g e  c a r c i n o g e n  i n  a n o t h e r  o rgan  i n  

t h e  same s t r a i n  o f  m i c e  (Day and Brown, 1 9 8 0 ) .  

T h i s  phenomenon has pronounced consequences f o r  c a r c i n o g e n i c  

r i s k  assessment ,  p a r t i c u l a r l y  i n  t h e  case o f  s h o r t  t e n  exposures .  Fo r  

example,  i f  a  c a r c i n o g e n  a c t s  a t  an e a r l y  s tage ,  t h e n  a  s h o r t  exposure  

e a r l y  i n  l i f e  may be s u f f i c i e n t  t o  i n d u c e  c a n c e r ,  and a l l  l a t e r  exposures  

may w e l l  be i r r e l e v a n t .  A d d i t i o n a l l y ,  p ronounced d i f f e r e n c e s  have been 

n o t e d  i n  t h e  e f f e c t  o f  a  c a r c i n o g e n  d e p e n d i n g  o n  t h e  age o f  t h e  s u b j e c t  

a t  e x p o s u r e ,  q u i t e  a p a r t  f r o m  t h e  enhanced s e n s i t i v i t y  o f  f e t u s e s  and 

neona tes  (Gofman, 1972) .  

4. Exposure o f  Neonates and Fe tuses  

W h i l e  some r i s k  assessments a t t e m p t  t o  r e f l e c t  e f f e c t s  o f  



age a t  exposure, however, r a r e l y ,  i f  ever ,  i s  exposure o r  neonates and 

f e tu se s  even considered. Neonates and fe tuses  have general ly  been shown 

t o  be f a r  more suscep t ib le  t o  cancer induction by carcinogens, than adul ts  

of t he  same spec ies .  I l l u s t r a t i v e l y ,  human fe tuses  a re  about f ive  times 

as suscep t ib le  t o  the  carcinogenic e f f e c t s  o f  i r r a d i a t i o n  as a r e  neonates, 

who in turn a re  ten o r  more times suscep t ib le  than a d u l t s  (Gofman, 1972).  

Similar  enhanced s e n s i t i v i t y  i s  well recognized i n  animal s t ud i e s .  

5 .  Assumption o f  Lifetime Exposure 

A very c ruc ia l  e r r o r  i n  r i s k  assessment i s  the common assump- 

t i o n  t h a t  tumors which appear e a r l y  i n  animal bioassays have resu l ted  

from l i f e t i m e  exposure t o  the  carcinogen. Tumors which are observed 

e a r l y ,  say within 3 t o  6 months, in a rodent bioassay c e r t a i n l y  r e s u l t  

from exposure fo r  a period f a r  s h o r t e r  than l i f e t ime .  I t  i s  f u r t h e r  

possible  t h a t  tumors occurring as e a r l y  as even 3 months could have been 

induced by much s h o r t e r  exposures, possibly  fo r  even 1 day or  l e s s ;  . . .- . .. 

carcinogenic  e f f e c t s  i n  mice and r a t s  have been induced by only 1 hour 

exposure t o  vinyl chlor ide  (Hehir -- e t  a l . ,  1979). 

I t  i s  highly unl ikely  t h a t  the  e f f e c t s  o f  a shor t  term 

exposure can be predicted unless  s p e c i f i c  t e s t  data a re  ava i lab le  for 

d i f f e r e n t  periods of exposure, and ages of exposure. A simple f i t t i n g  

of a model t o  l i f e t i m e  exposure data wi l l  not supply appropriate informs- 

t i o n  f o r  sho r t  t e n  exposure.' 

6 .  Background and Synerg is t i c  Effects  

The e f f e c t  of any p a r t i c u l a r  carcinogen i s  l i k e l y  t o  depend 

very s t rongly  on background cancer r a t e s ,  and on the  concomitant presence 

of o the r  carcinogens; background : r a t e s  could,  of course ,  be ind ica t ive  

of t h e  presence of other,  b u t  undetected carcinogens. Studies on humans 

exposed t o  r ad i a t i on  have demonstrated an e f f e c t  proportional t o  backgro,~nd 



c a n c e r  i n c i d e n c e  ( K n e a l e  -- e t  a l .  1982) .  i n  a d d i t i o n  t o  s y n e r g i s t i c  

e f f e c t s  w i t h  o t h e r  c a r c i n p g e n s ,  p a r ' t i c u l a r l y  smok ing ( K h i t t e m o r e  and 

M c M i l l a n ,  1983) .  I t  m u s t  be emphas ized t h a t  no methods o f  q u a n t i t a t i v e  

r i s k  assessment t a k e  s u c h  c r i t i c a l  e f f e c t s  i n t o  a c c o u n t .  

7 .  I n c o m p l e t e  Da ta  

I n  many cases,  r i s k  assessments a r e  made f r o m  d a t a  wh ich  

a r e  so s c a n t  t h a t  t h e y  a r e  i n a d e q u a t e  f o r  even q u a l i t a t i v e  assessment.  

The commonest d e f i c i e n c y  r e l a t e s  t o  t h e  use o f  t o o  few doses,  w h i c h  a r e  

u s u a l l y ' r e s t r i c t e d  t o  h i g h  doses where  t h e r e  i s  s u b s t a n t i a l  l i f e s h o r t e n i n g  

f r o m  c o m p e t i n g  causes o f  d e a t h .  I n  g e n e r a l ,  t h e r e  s h o u l d  be a t  l e a s t  f i v e  

doses,  and c l e a r  e v i d e n c e  t h a t  t h e  l i n e a r  p o r t i o n  o f  t h e  dose- response 

c u r v e  has been r e a c h e d .  O t h e r  d e f i c i e n c i e s  r e l a t e  t o  t h e  absence o f  d a t a  

o n  s h o r t  t e r m  e x p o s u r e s  and o n  c e s s a t i o n  o f  exposure .  I t  i s  n o t  f e a s i b l e  

t o  make i n f e r e n c e s  on t h e  e f f e c t s  o f  s h o r t  t e r m ,  i n t e r r u p t e d ,  o r  h a l t e d  

exposures ,  w i t h o u t  s p e c i f i c  d a t a  f r o m  e x p e r i m e n t s  i n  w h i c h  such  exposure  

p a t t e r n s  were used.  I n  ex t reme cases,  tumors  a t t r i b u t e d  t o  1  i f e t i m e  

exposure  c o u l d  have r e s u l t e d  f r o m  o n l y  t h e  v e r y  b r i e f e s t  o f  exposure .  

8 .  F a i l u r e  t o  F i t  Models  t o  Data  

I n  many cases,  no a t t e m p t  i s  made t o  f i t  a r i s k  assessment 

model t o  d a t a ,  and /o r  t o  e v a l u a t e  t h e  model .  A  t y p i c a l  example i s  t h e  

a s s u m p t i o n  o f  l i n e a r  dose dependence, when t h e  e x p e r i m e n t s  a c t u a l l y  show 

p ronounced  f l a t t e r n i n g .  F r e q u e n t l y ,  t h e  s l o p e  o f  t h e  dose response  

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

o t h e r  p o s s i b l e  p o i n t s .  A n o t h e r  example  i s  t h e  use o f  a  model f o r  t h e  

e f f e c t s  o f  s h o r t  t e r m  exposure ,  w i t h o u t  a n y  a t t e m p t  t o  f i t  t h e  model t o  

d a t a  f r o m  s u c h  exposures .  F r e q u e n t l y ,  i t  i s  assumed t h a t  t h e  cancer  r i s k  

f o r  s h o r t  t e r m  e x p o s u r e  i s  equa l  t o  t h e  l i f e t i m e  r i s k  m u l t i p l i e d  by t h e  



r a t i o  o f  the  durat ion of  exposure to  l i f e t ime .  There i s  no general 

j u s t i f i c a t i o n  f o r  t h i s  procedure. 

9. Variations in Risk Assessments Using Different Models 

The appl ica t ion  t o  any pa r t i cu l a r  carcinogenici ty  data s e t  

o f  a  range of accepted models for  quan t i t a t i ve  risk assessment can 

r e s u l t  i n  massively divergent r e s u l t s .  As emphasized i n  the 1978 OSHA 

hearings on regulat ion of occupational carcinogens ( F R ,  1980),  d i f f e r e n t  

models y i e ld  more t h a n  a  mil l ion-fold var ia t ion  i n  l i f e t ime  r i sk  estimates 
-8  - 2 

for.exposure t o  1  ppm o f  vinyl chlor ide (from 10 t o  l e s s  than 10 ) ,  

and more than 10-million fold va r i a t i ons  i n  estimates for da i ly  ingest ion 

of sacchar in  (Table 2 ,  from Federal Regis te r ,  1980). A review by the 

Canadian Food Directorate  of ex i s t i ng  models and t h e i r  biological bases,  

using twenty s e t s  o f  quanta1 response da t a ,  yielded widely d i f f e r en t  

and inconclusive r e s u l t s  (Munro and Krewski , 1980). 
.. .. .- 
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10. Conclusions by Di f fe ren t  Author i t i es  on the  U t i l i t y  of 
Quant i ta t ive  Risk Assessment. 

In view of the wide range of inherent  l im i t a t i ons  and problems 

i n  q u a n t i t a t i v e  r i s k  assessment and t h e  massive d i f fe rences  i n  r e s u l t s  from 

the use of d i f f e r e n t  models, i t  i s  not surpr i s ing  t o  note t h a t  a  wide range 

of s c i e n t i f i c  a u t h o r i t i e s  have expressed opinions on the  v a l i d i t y  of th i s  

technique and on i t s  regu la tory  u t i l i t y  which range from the  unenthus ias t ic  

t o  the f rankly  disparaging.  

A memorandum t o  the  National Toxicology Program by A . C .  Upton, former 

Director  of NCI (Appendix I I ) ,  succ inc t ly  c r i t i q u e s  and dismisses the technique 

as "not y e t  s u f f i c i e n t l y  developed." Even more e x p l i c i t  c r i t i q u e s  were 

offered by various exper ts  i n  the  :I978 OSHA hearings on  regula t ion  of 

occupational carcinogens, on t he  basis  of which OSHA concluded t h a t  t he  

unce r t a in t i e s  in  quan t i t a t i ve  r i s k  assessment were so g rea t  t h a t  i t s  use 

could not be j u s t i f i e d  (Appendix . I I I ) .  

Other a u t h o r i t i e s  a re  i n  accord. with-suchs-criticisms: 

" - - - i t  i s  impractical---to make quan t i t a t i ve  exposure or  r i s k  
e s t ima te s - - - (pa r t i cu l a r ly )  when regulatory ac t ion  i s  concerned 
with substances t o  which t he  population i s  expcsed through 
a  multi tude of sources o r  products a t  d i f f e r e n t  l eve l s  and in  
d i f f e r e n t  ways (Regulatory Council, 1979). 

"A pa r t i cu l a r  problem i n  quan t i t a t i ve  ex t rapola t ion  a r i s e s  from 
the f a c t  t h a t  d i f f e r e n t  extrapol a t  ion models produce es t imates  of 
cancer incidence t h a t  d i f f e r  by fac tors  of 1,000 o r  more a t  l eve l s  
o f  human exposure. Given such uncer ta in ty ,  some labor and 
environmental organizat ions  and many fndividuals  refuse  t o  
choose one model o r  another fo r  es t imat ing the  impact of a  
carcinogen on humans, and oppose the use of quan t i t a t i ve  
ex t rapola t ion"  (OTA, 1981). 

" I t  i s  f e l t  by many t h a t  quant i f i ed  r i s k  assessment i s  more an 
a r t  than a  sc ience;  t h a t  es t imates  must be based on numerous 
and questionable assumptions, ex t r apo la t i ons ,  and unce r t a in t i e s . "  
(Ruttenberg & B i  ngham, 1981 ) . 



"The q u a n t i f i c a t i o n  o f  human r i s k  on t h e  bas i s  o f  t h e  r e s u l t s  
o f  l a b o r a t o r y  s t u d i e s  i n  animals should be approached wi th  
g r e a t  cau t ion .  We must not  l o s e  s i g h t  o f  t h e  f a c t  t h a t  animal 
s t u d i e s  se rve  p r i m a r i l y  a s  a  q u a l i t a t i v e  s u r r o g a t e  f o r  humans 
and t h a t  any a t t empt s  t o  q u a n t i f y  responses beyond t h e  realm 
o f  b i o l o g i c a l  c e r t a i n t y  a r e  open t o  s e r i o u s  q u e s t i o n . "  (Munro 
& Krewski, 1981).  



F. LIMITATIONS IN THE QUANTITATIVE RISK ASSESSKENTS FOR ED0 

Apart from fundamental problems i n  quan t i t a t i ve  risk assessment, 

the r i s k  analyses by EPA and Rodricks a r e  so flawed t h a t  they 

cannot possibly  be used a s  a basis  f o r  regulatory policy.  

1 .  Nature of Experiments a n d  Linear Extrapolation 

The r i s k  assessments o f  EPA and Rodricks share  one major and 

c ruc i a l  e r r o r  which r e s u l t s  i n  ex t rapola t ions  o f  tumor incidences a t  

lower exposure doses which a r e  both inaccurate and a l so  subs tan t ia l  

underestimates; they r e f l e c t  t he  spec i f i c s  of t he  s tud i e s  on which 

the es t imates  a re  based, and. the assumption t h a t  a l i n e a r  ex t rapola t ion  

through the  o r i g i n  i s  accurate  and conservat ive .  All the  es t imates  use 

the  assumption of a l i n e a r  dose-response; t he  two points  f o r  the  

s t r a i g h t  l i n e  being the  highest  and zero doses w i t h  an assumed zero 

response. 

However, t h i s  o n e ' h i t  or  l i n e a r  model i s  n e i t h e r  accurate  nor 
: ? .- 

conservative.  In general ,  doselresponse curves f l a t t e n ' a t  high doses,  

and a f u r the r  increase  i n  dose by several  o rders  of magnitude may n o t  

induce any increase  i n  the  proportion o f  animals w i t h  tumors; i n  some 

cases ,  an increase  in dose br ings  about a decrease in the  proportion 

of animals with tumors d u e  t o  toxicological  f ac to r s  such a s  competing 

t o x i c i t y .  

I t  i s  c l e a r  from examining the  bioassays used for r i s k  assess-  

ment, t h a t  the  doses t e s t e d  were so high as t o  be i n  t he  f l a t  o r  possibly  

inverted portion o f  the dose-response curve. In f a c t ,  fo r  the  gavage 

study (NCI, 19781, the tumor incidence a t  the  high dose was lower than 

t h a t  a t  the  lower dose f o r  a l l  animal groups. E x t r a ~ o l a t i o n  based on 

t h i s  study alone would thus y i e l d  higher cancer r i sks  a t  lower doses. 



A l s o ,  t h e  i n c i d e n c e  o f  f o r e s t o m a c h  c a n c e r s  was c l o s e  t o  100% 

f o r  a l l  l o w  dose g roups ,  a g a i n  c o n f i r m i n g  t h a t  t h e  s t u d y  was p e r -  

fo rmed o n  t h e  f l a t  p o r t i o n  o f  t h e  cu rve .  

To e s t i m a t e  r i s k s  f r o m  i n h a l a t i o n  exposure ,  EPA based t h e i r  

a n a l y s e s  o n  t h e  r a t  i n h a l a t i o n  b i o a s s a y  d a t a  ( N C I ,  1980) ;  i t  i s  n o t  

c l e a r  w h e t h e r  r i s k  e s t i m a t e s  were  based on  t o t a l  tumors  o r  tumors  

o f  a p a r t i c u l a r  s i t e .  R e g a r d l e s s ,  i t  i s  a p p a r e n t  t h a t  t'he doses 

used  were  a g a i n  so h i g h  as t o  y i e l d  r e s p o n s e s  o n  t h e  f l a t  p a r t  o f  

t h e  c u r v e .  Fo r  example,  a f o u r - f o l d  i n c r e a s e  i n  dose induced  l e s s  

t h a n  a 50% i n c r e a s e  i n  n a s a l  c a n c e r s .  T h i s  p r o b l e m  a l o n e  i s  more 

t h a n  s u f f i c i e n t  t o  i n v a l i d a t e  t h e  use o f  a l l  t h e s e  b i o a s s a y c  f o r  t h e  

pu rpose  o f  r i s k  e s t i m a t e s ,  and t o  ensure  t h a t  t h e  r i s k  e s t i m a t e s  

f o r  l o w e r  doses a r e  m a j o r  u n d e r e s t i m a t e s ,  p r o b a b l y  by  s e v e r a l  o r d e r s  

o f  magn i tude ,  

I n  a d d i t i o n ,  t h e r e  a r e  a w ide -  range  o f  p rob lems  w i t h  t h e  use  

o f  t h e  NCI B i o a s s a y  d a t d  f o r  a n y  f o r m  o f  r i s k . a s s e s s m e n t .  The l i f e s p a n  

o f  t h e  t e s t  m i c e  and r a t s  was g e n e r a l l y  v e r y  s h o r t .  I n  many e x p e r i -  

m e n t a l  sub-groups t h e  median l i f e s p a n  f o r  a l l  t e s t  a n i m a l s ,  was i n  

t h e  30 t o  50 week range;  n e a r l y  h a l f  o f  t h e  dea ths  i n  a l l  h i g h  dose 

gavage g roups  were due t o  c o m p e t i n g  t o x i c i t y .  S i n c e  t h e  tumors 

appeared i n  s u c h  a s h o r t  t i m e ,  t h e r e  i s  no way t h a t  t h e  d a t a  can  be 

used  t o  p r o v i d e  i n f o r m a t i o n  on t h e  r e s u l t s  o f  l i f e t i m e  exposures .  

The ED0 s t u d i e s  p r o v i d e  no i n f o r m a t i o n  o n  t h e  e f f e c t s  o f  s h o r t e r  

e x p o s u r e s .  S i n g l e  exposures  o f  one month ,  week, day o r  even h o u r  

c o u l d  c o n c e i v a b l y  have y i e l d e d  t h e  same tumor  response  as t h a t  observed  

i n  a n y  o f  t h e  b i o a s s a y s .  



2 .  Extrapolation t o  Conditions of Less t h a n  Lifetime Exposures 

In the Rodricks r i sk  assessment, i t  i s  assumed that  for less  

t h a n  l i fet ime human exposure, the cancer r i sk  i s  multiplied by the 

fract ion ' ;  where T i s  l i fe t ime,  and 1  i s  exposure duration. There 
T 

i s  absolutely no jus t i f ica t ion for  such r procedure. Given t h a t  the 

tumors.in the gavage study appeared so early,  t h i s  correction i s  l ike ly  

t o  be erroneous. 

The EPA PD 4 r isk assessment employs a factor  aimed a t  correcting 
- 

for  the short tumor induction period, called the one h i t  model with Weibul 

timing. The only jus t i f ica t ion given for  the model. i s  t h a t  i t  f i t s  the 

d a t a ,  i . e . ,  i t  presumably predicts the time incidence of the tumors a t  
. . 

a dose used i n  the experiment. B u t  th is  model s t i l l  assumes a l inear  

dose dependence, a dependence which i s  unwarranted, a n d  leads t o  a n  

underestimate a t  low doses, Furthermore, the model cannot even f i t  the 

data for  the two measured points,  as the dose dependence i s  far  less  

than l inear  in both NCI experiments ' ised 'for  the r isk assessment, 

and in one case i s  inverted. 

3 .  Other Limitations 

Both the EPA and Rodricks'assessments ignore or discount three 

further important factors which can c r i t i c a l l y  affect  i-isk assess- 

ments and result  in very major underestimates of r i sk .  F i r s t ,  no 

consideration i s  given t o  high r isk sub-groups, such as fetuses 
. . 

a n d  neonates, Second, no consideration i s  given t o  ' interactive or 

synergist ic  e f fec t s ,  such as those c lear ly  demonstrated in the Wong 

e t  a1 (1980) studies. Finally, no jus t i f ica t ion i s  given for the -- 
treatment of background cancer. In the Rodricks'risk assessment, 

EDB-induced tumors are assumed t o  be independent of background. 

.However, induced tumors are frequently proportional t o  background 

cancer ra tes .  



. 
6 .  PARADOXES I N  THE POSITIONS OF PROTAGONISTS OF INSIGNIFICANT RISKS 

FROM EDB RESIDUES 

The food i n d u s t r y  has p laced  g r e a t  emphasis on t h e  r e a s s u r i n g  views 

o f  two s c i e n t i s t s ,  Joseph Rodr icks  o f  Env i ron  Corp, c o n s u l t a n t  t o  t h e  

Grocery Manufac turers  o f  America, and Bruce Ames, a b a c t e r i a l  g e n e t i c i s t  

a t  t h e  U n i v e r s i t y  o f  C a l i f o r n i a ,  Berkeley,  i n  suppor t  o f  t h e i r  c o n t e n t i o n  

t h a t  EDB res idues  i n  food r e p r e s e n t  t r i v i a l  and i n s i g n i f i c a n t  cancer  

r i s k s .  - 
Rodr icks  bases h i s  p o s i t i o n  on a q u a n t i t a t i v e  r i s k  assessment which 

c o n i l u d e s  t h a t  t he  upper bound l i m i t s  o f  l i f e t i m e  cancer r i s k s  from ,EDB 

res idues  i n  g r a i n  p roduc ts  a re .1  i n  4  m i l l i o n  f o r  c h i l d r e n  and 1  i n  

12 m i l l i o n  f o r  a d u l t s  (Rodri .cks, 1984). Apar t  f rom a  wide range o f  

c r i t i c a l l y  1 imi t i .ng  assumptions i n  such es t imates ,  which a r e  no t  even 

d iscussed,  R o d r i c k s '  c u r r e n t  con f idence i n  t h e i r  re1 i a b i  l i t y  appears 

o d d l y  a t  va r i ance  w i t h  h i s  recen t  emphatic warnings t o  t h e  c o n t r a r y .  . . .. 
, "---it must n o t  be f o r g o t t e n  t h a t  we a r e  e s t i m a t i n g  

animal ,  no t  human, r i s k s .  We do no t  know how t o  e s t i m a t e  
t h e  l a t t e r .  We r e s o l v e  t h i s  u n c e r t a i n t y  by imposing t h e  
p o l i c y  d e c i s i o n  t h a t  an imal  r i s k s  w i l l  be taken t o  r e -  
p resen t  human r i s k s .  We cou ld  be wronc_ (emphasis added).  --- seqments o f  t h e  human ooou la t i on  are l i k e l v  t o  be more . , 

s e n s i t i v e  t h a n  t e s t  an ima ls . "  (Rodr icks,  1981 j .  

I n  1977, Ames argued f o r c e f u l l y  f o r  a ban on t h e  f lame r e t a r d a n t  

T r i s  f o r  reasons f n c l u d i n g  t h e  f a c t  t h a t  i t  i s  contaminated w i t h  

'Yhe p o t e n t  carc inogen EDB" (Blum & Ames (1977). h e s  a l s o  warned 

t h a t  t h e r e  a r e  "enormous p o s s i b l e  ( ca rc inogen ic )  r i s k s "  from i n -  

adequate ly  t e s t e d  i n d u s t r i a l  chemica ls ,  such as f lame r e t a r d a n t s ;  

t h a t  a  "s teep i nc rease  i n  t h e  human cancer r a t e  f rom ( i n d u s t r i a l )  

chemicals  may soon occur  ( e s p e c i a l l y )  --- as tt.? 20- t o  30- year  l a g  t i m e  

f o r  chemical carc inogenes is  i n  humans i s  a lmost  ove r " ;  " t h e  tens  o f  

thousands o f  manmade chemicals  have been i n t roduced  i n t o  the envi rorment  



i n  t h e  l a s t  few decades, with widespread human exposure, t o  low 

b u t  d i s turb ing  doses of these carcinogens," and t h a t  such chemicals 

be t e s t e d  f o r  mutagenicity and carcinogenici ty;  and t h a t  p r i o r i t i e s  must 

be e s t ab l i shed  t o  minimize human exposure t o  these chemicals (Ames, 1979). 

Ames now seems t o  have changed h i s  m i n d  on these issues ,  qu i te  

apar t  from EDB. He now maintains t h a t  there  i s  no evidence of any . 

generalized increase in  US cancer r a t e s  o the r  than t h a t  due t o  tobacco, 

and t h a t  cancer prevention s t r a t e g i e s  should be based on recognition of 

"natures  pes t i c ides"  and t r a c e  natural  carcinogenic corponents in  US 

d i e t s ,  r a t h e r  than regulat ion of i ndus t r i a l  carcinogens, which he considers 

unimportant except for  restric. ted "high-dose exposure" groups (Ames, 1973).  

For a de ta i led  rebut ta l  of Ames' l a t e s t  (1973) posi t ion,  see Appendix IV.  

While Weisburger now seems unimpressed by the potential  hazards of 

E D B ,  even challenging the human relevance of the  NCI bioassay da ta ,  he 

has recent ly  c l a s s i f i e d  t h e  c lo se ly  re la ted  carcinogen DBCP,  which i f  

anything appears l e s s  potent than EDB i n  bioassay t e s t s ,  as a "powerful 

carcinogen" (Weisburger & Williams. 1982). Furth2r in  his suggested 

c l a s s i f i c a t i o n  of carcinogens in tonepigene t ic"  and "genotoxic", ED0 c l e a r l y  

f a l l s  i n to  t he  l a t t e r  category which i s  characterized by Weisburger as  

having high potency, and the  a b i l i t y  t o  induce carcinogenic e f f ec t s  

a f t e r  a s ing le  exposure, and for  which "zero exposure" must be the goal , 

according t o  Weisburger. 



H. THE BASIS FOR A ZERO TOLERANCE FOR E D B  

The only appropria te  to le rance  for  E D B  i s  zero.  Any tolerance 

i n  excess of zero cont r ibu tes  fu r ther  t o  the  carcinogenizing of 

the  na t i on ' s  food suppl ies ,  and r e s u l t s  in  incremental cancer r i sks  

o f  a  magnitude which cannot possibly be predicted with any reason- 

able degree of c e r t a i n t y  o r  confidence. Following th ree  decades 

of unregulated d i e t a r y  contamination w i t h  E D B ,  the  goal of zero 

tolerance i s  now os tens ib ly  shared both by industry  and government, 

a s  r e f l ec t ed  in statements such a s :  

" I  want t o  emphasize t h a t  the goal of e1:iminating 
EDB as soon as possible from the food supply i s  a n  
ob jec t ive  t h a t  i s  shared by a l l  major food manu- 
f ac tu re r s "  (Schwecke, 1984). 

"---in the  long run, the  major uses o f  E D B  pose 
unacceptable r i s k s  and should be cancelled." (Ruckelshaus, 
1984). 

The zero tolerance goal i s  based on the  following range of s c i e n t i f i c  

and public policy considerat ions .  
. . - -  

I . '  The U . S .  population, i n  general ,  i s  a t  r i s k  from ingestion of 

g r a in s ,  f r u i t  and vegetables contaminated with varying leve ls  of 

E D B ,  qu i te  apa r t  from incremental exposures from contaminated 

groundwater and contaminated a i r  due t o  the use of E D B  in leaded 

gasol ine .  Another source of po t en t i a l l y  ser ious  exposure, which 

does n o t  appear t o  have been considered a s  y e t ,  i s  inhalat ion by 

housewives and cooks o f  EDB vo l a t i l i z ed  from food during cooking; 

such losses  are estimated by industry t o  range from 78 t o  99% 

(Quaker Oats,  19M). 

2 .  Various population sub-groups are a t  s t i l l  higher r i s k ,  r e f l ec t i ng  

higher exposure leve ls  due t o  pa r t i cu l a r  d i e t a ry  habi ts  and marketing 

f ac to r s ,  incremental occupational exposures, synerg is t i c  in te rac t ions  

with d i su l f i ram,  s t r u c t u r a l l y  re la ted  fungicides and possibly other 



carcinogens, and enhanced carcinogenic s e n s i t i v i t y  of infants  

and fe tuses .  

3. As recognized by industry  and government s ince 1373, EDB i s  a 

highly potent carcinogen whose potency can be s t i l l  fu r ther  in- 

creased by syne rg i s t i c  i n t e r ac t ion  w i t h  the non-carcinogenic 

disulf i ram,  qu i t e  apar t  from t h e  untested and unpredictable in te r -  . 

ac t ion  w i t h  a  wide range of  o ther  carcinogenic d ie ta ry  contaminants 

and environmental carcinogens. Concerns on the carcinogenicity of 

EDB a r e  s t i l l  ' further emphasized by i t s  induction of her i tab le  

genet ic  damage (mutagenicity) in  a wide range of t e s r  systems, and 

by i t s  reproductive t o x i c i t y  i n  a wide range o f  species .  

4 .  There i s  an  overwhelming consensus i n  t h e  s c i e n t i f i c  l i t e r a t u r e ,  

as properly r e f l ec t ed  in regulatory p rac t i ce ,  t h a t  carcinogenicity 

data  derived from v a l i d ,  well-designed animal t e s t s  can be extrapolated 

w i t h  reasonable confidence to  human r i s k .  

5 .  . There i s  a n  overwhelming consensus i n  t he  s c i e n t i f i c  l i t e r a t u r e ,  

as  properly re f lec ted  in regulatory p rac t i ce ,  t h a t  t i e r e  i s  no val id  

method for  determining o r  estimating thresholds ,  s a f s  l eve l s  o r  

tolerances  f o r  carcinogens. 

6 .  The quan t i t a t i ve  r i sks  assessments now used by E?A acd industry  

t o  t r i v i a l i z e  the  carcinogenic r i sks  from ED3 food residues and 

t o  attempt t o  j u s t i f y  tolerances  well i n  excess of 1 ppb a re  sub-- 

s t a n t i a l l y  flawed,and r e s t  on a wide range of assump:ions which 

a r e  l i k e l y  t o  underestimate r i sks  by many o r d e r s  of  magnitude. 

7 .  The industry-sponsored occupational s tud ie s ,  a l legedly providing 

epidemiological evidence as t o  t he  non-carcinogenici :~ of EDB, are 

so methodologically flawed a n d  g ross ly  i n sens i t i ve  as t o  preclude 

any possible inferences on sa fe ty  or  otherwise.  



8. There a r e  p r a c t i c a l  and non-carc inogen ic  a l t e r n a t f v e s  t o  

a l l  c u r r e n t  uses o f  EDB. 



I .  ALTERNATIVES TO EOB 

Pract ical  a l t e r n a t i v e s  to  EDB which do not r e s u l t  in carcinogenic 

food residues include aluminum phosphide, carbon d i su l f ide  and 

control led atmospheres o f  carbon dioxide,  nitrogen and combustion 

products of natural  gas f o r  grain  fumigation (EPA, 1980), and 

aluminum phosphide, cold s torage  and s t e r i l e  f r u i t  f l i e s  for  

quarantine fumigation of  f r u i t s  and vegetables ( E P A ,  1984 a  & b ) ;  

occupational hazards from the use of  carbon d i s u l f i d e  and aluminum 
I 

phosphide must be recognized and prevented by rigorous implementation 

i f  appropria te  work prac t ices .  EPA has fu r the r  determined t h a t  use of 

these a l t e r n a t i v e s  e i t h e r  r e s u l t s  i n  net savings o r  in no subs tan t ia l  

economic losses  t o  farmers a n d  the food industry .  ( E P A ,  1980). 

Unacceptable a l t e rna t ives  which leave carcinogenic residues in 

food include carbon t e t r ach lo r ide  used in assoc ia t ion  with carbon 

d i s u l f i d e ,  and methylbromide, which,in recent  r a t  feeding t e s t s  has 
- .  

been shown t o  induce a  s imi la r  pat tern of carcinogenici ty  t o  E D B  (Danse 

e t  a l ,  1984). I r r ad i a t ion  i s  an equally unacceptable a l t e rna t ive ,  b u t  -- 
for  d i f f e r e n t  reasons. While not rad ioac t ive ,  i r rad ia ted  food contains 

s t a b l e  r a d i o l y t i c  products whose chemical i den t i fy  and toxicology a re  

poorly defined. Industry claims f o r  the  s a f e t y  of i r r ad i a t ed  food 

l a rge ly  depend on in sens i t i ve  conventional animal feeding t e s t s ,  

ra ther  than the more c r i t i c a l  long term t e s t s  of concentrated ex t rac t s  

o f  i r r ad i a t ed  food for  carcinogenic and o the r  chronic toxic  e f f e c t s  

which .have s t i l l  t o  be undertaken (Epstein & Goffman, 1984). 

The use of ED8 i s  leaded fuel  would be e l iminated,  with a  wide 

range of s i g n i f i c a n t  savings t o  the U.S. public besides reducing 

the t o l l  of lead poisoning i n  urban ch i ldren ,  by the  a l t e rna t ive  

of unleaded f u e l .  As pointed out i n  a  recent pe t i t i on  t o  E P A ,  



"puch of  t h e  c a p i t a l  equipment needed t o  produce unleaded fue l  

i s  a l r e a d y  on l i n e  a s  a  r e s u l t  of e x i s t i n g  f ede ra l  l ead - in -gas  

r e g u l a t i o n s ,  ( b e s i d e s )  c o s t - e f f e c t i v e  a1 t e r n a t i v e  oc tane  

enhancers  such a s  a lcohol  f u e l s  (whiCh) 'a re  o r  could s h o r t l y  be 

made a v a i l a b l e "  ( N R D C ,  1.984). 



J. CONCLUSIONS 

1 .  The S ta t e  o f  Massachusetts is  t o  be commended f o r  taking the 

lead i n  replacing t h e  th ree  t i e r e d  Federal guidel ines  for  E D B ,  

ranging from 30 t o  900 ppb, w i t h  a  s ing le  1  p p b  standard: Given a 

choice,  i t  would seem l i k e l y  t h a t  consumers i n  t h i s  s t a t e  would 

prefer  t o  be guided by t h e  prudent conservatism o f  t h e  Massachussetts 

Department o f  Public Health, r a the r  than by t h e  temporizing pol ic ies  

o f  the  Federal Government and the s e l f - i n t e r e s t ed  po l ic ies  of the 

food and chemical i ndus t r i e s  which have reck less ly  disregarded 

' these public health problems f o r  over a  decade. , 
. 

2 .  Consistent w i t h  a  wide.range of s c i e n t i f i c  and public policy 

considerat ions ,  the S t a t e  of Massachusetts should move expedi t iously 

t o  replace the  1  ppb standard w i t h  a  zero to le rance .  

3 .  On an interim b a s i s ,  pending the promulgationof a  zero tolerance,  

a l l  food contaminated by EDB should be cle'arly labe l led  t o  allow - 

consumers t h e  r i g h t  t o  exercise  informed and f r ee  choice as t o  whether 

they wish t o  incur incremental cancer r i s k s .  This would seem prefer- 

able  t o  imposing on the  consumer carcinogenic tolerances  t h a t  r e f l e c t  

highly dubious s t a t i s t i c a l  manipulations, t h a t  s h i f t  the  burden of 

uncer ta inty from indus t ry  and government t o  t h e  consumer, and t h a t  

appear t o  r e f l e c t  pre-determined economic and p o l i t i c a l  considerat ions .  

4 .  All uses of ED5 s t t l l  allowed, including a s  a  f r u i t  fumigant and 

fuel  add i t i ve ,  should be banned immediately o r  on an expedited 

phase-out, i n  favor of p rac t ica l  non-carcinogenic a l t e rna t ives  

The S ta t e  should take immediate act ion t o  preclude t h e  replacement 

of  ED0 by the carcinogenic methyl bromide or by the  poorly tes ted 

technology of food i r r a d i a t i o n .  
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STATE OF CALIFORNIA GEORGE DEUI(MEJIAN. Gowmr 

AIR RESOURCES BOARD 
1102 Q STREET 
P.O. BOX 2815 
SACRAMENTO, CA 95812 

December 7 ,  1984 

Dear Si r/Madam: 

Subject: Reports on  1,2-Di bromoethane (EDB ) 

In my March 30, 1984, l e t t e r  requesting health e f f e c t s  information on EDB,  I 
indicated t h a t  we would prepare a repor t  on EDB f o r  review by the Sc ien t i f i c  
Review Panel (SRP). Also i n  t h a t  l e t t e r ,  I s t a t ed  t h a t  the  repor t  submitted 
t o  the  Panel wil l  be made ava i lab le  t o  the  public upon i t s  submittal t o  the  
Panel. 

This l e t t e r  is t o  inform you of an opportunity we are  providing t o  review and 
comment on the report  on EDB p r ior  t o  i t s  submittal t o  the SRP. The repor t  
will have two par ts .  Par t  A,  by the ARB s t a f f ,  will discuss the  use, 
emissions, and ambient a i r  concentrations of EDB. Par t  B ,  by the Department 
of Health Services (DHS) wil l  d iscuss  the  e f f ec t s  o f .  EDB on health and the 
r i sks  from breathing ambient EDB.  A d r a f t  Par t  A i s  expected t o  be ava i lab le  
by December 14, 1984 and the DHS Pa r t  B i s  avai lable  now. . . .  ... 

I am issuing this notice now to  f a c i l i t a t e  d i s t r i bu t ion  and review o f  the  
report .  Due t o  the holidays we will  provide for ty-f ive days f o r  review. 
Therefore, reviewers will  have un t i l  January 28, 1985 to  submit wri t ten 
comments t o  : 

Mr. William V .  Loscutoff, Chief 
Toxic Pol lu tan ts  Branch 
Air Resources Board 
P. 0. Box 2815 
Sacramento, CA 9581 2 

W i t h i n  30 days a f t e r  January 28, we plan t o  send the repor t  t o  the  S c i e n t i f i c  
Review Panel f o r  t h e i r  review. The r epor t  will  contain a l l  comments by 
reviewers, responses by the ARB s t a f f  t o  comments on Pa r t  A,  our revis ions  t o  
the t e x t  of Pa r t  A ,  responses by DHS t o  comments on Par t  B ,  and DHS' revis ions  
to  Par t  B. 

Please ind ica te  on Attachment I which repor t s  you wish t o  receive by mail, o r  
you may pick u p  a copy of the  appropria te  reports  i n  person a t  ou r  



Public Information Office. As I s t a t e d ,  t h e  d r a f t  of Pa r t  A should be 
ava i lab le  December 14. Pa r t  B i s  ava i l ab l e  now. Please c a l l  Don Ames a t  
91 6-322-8285 i f  you have any questions . 
Sincerely,  - 

Peter  D. Yenturini. ch i e f '  A' 
Stat ionary Source ~ i v i  si on 

Attachment 

cc: Alex Kel t e r ,  DHS 
Raymond t4eutra , DHS 



Attachment 1 

Request f o r  EDB Reports 

Please send me the indicated number of repor t s  regarding EDB: 

Preliminary Report Final Report 
Draft t o  SRP ( t o  Board) 

Par t  A (on ly)  

Par t  B (on ly)  

Both pa r t s  

I understand t h a t  I may be b i l l e d  $15.00 f o r  each s e t  of Par t s  A and B i n  
excess of 2 s e t s .  

(SI gnature 

Agency o r  Company: 

Address: 

Ci ty ,  S t a t e ,  Zip: 

Attention: 

T i t le :  

Mail t h i s  request  to :  

Toxic Pol lutants  Branch 
Air Resources Board 
A t t n :  EDB Requests 
P. 0. Box 2615 
Sacramento, Ca 95812 



Chevron Chevron U.S.A. Inc. 
575 Marker Street, San Francisco. California Phone 14151 694-2242 
Mati Addrerr. P O .  Box 7642, San Frannx:. CA 9:12$1643 

W. 1. Danker 
h!anag?r. Env~ronTen;al P!ogmrns 
iw~aronmeni.  Sale:". Fare and Healrh 

January 28, 1985 

D r a f t  Repor t s  - - -  
o n  Ethylene Dibromide 

Mr. William V. Loscutoff,  Chief 
Toxic  Pol lutants  Branch 
Air Resources  Board 
P. 0. Box 2815 
Sacramento ,  CA 

Dea r  Sir: 

We apprec ia te  t he  opportunity to  c o m m e n t  on the ear ly  d r a f t  r epor t s  on e thylene 
dibromide (EDB), t h e  second compound to  e n t e r  t h e  S ta te ' s  toxic  a i r  con taminan t  
program. The following summar izes  our  observations on both "Par t  A - A Review of 
Ethylene Dibromide Uses, Emissions, and  Publ ic  Exposure" and  "Pa r t  B - Heal th  
E f f e c t s  of Ethylene Dibromide". More deta i led comments.on P a r t s  A and B prepared 
by our  exper t s  a t  Chevron Research  Company and  t h e  Chevron Environmental  Heal th  
C e n t e r  a r e  included a s  a t t achments .  

1. As noted in t he  P a r t  A reporr; t h e  EPA's planned phase ou t  of lead a s  a 
mo to r  gasoline addi t ive  will resul t  i n  a like reduction in EDB emissions. 
The EPA lead phase out,  which is an t ic ipa ted  to  be announced in l a t e  
January o r  ea r ly  February of 1985, will reduce lead levels in California 
f rom the  cu r r en t  0.8 gm/gal to  0.1 gmlgal  by 1986. This reduced use of 
lead will resul t  in  a n  approx imate  9045 reduction in EDB emissions from 
al l  gasoline re la ted  uses. This reduction,  along with t he  exist ing ban on 
agr icul tural  uses, will essentially e l imina te  t h e  a i r  emissions of EDB in 
California. 

2. In t h e  P a r t  A repor t ,  sampling e r ro r  should not  be  dismissed a s  a possible 
explanat ion f o r  t h e  discrepancy be tween  e s t ima t ed  EDB emissions and 
observed amb ien t  concen t ra t ions  in t h e  South Coas t  Air Basin. Only 30% 
of t h e  samples  analyzed w e r e  above t h e  5 ppt lower de tec t ion  level of t h e  
analyt ical  method  used. In addition, the 7.4 pp t  average  level measured 
by t h e  Air  Resources  Board is only one  third t o  one  half t h e  quantification 
level of t he  measu remen t  technique. This, a long  with potent ia l  e r ro r s  in 
t he  cal ibrat ion method  used ( see  A t t achmen t  I), makes  t h e  7.4 ppt 
amb ien t  concen t ra t ion  essentially meaningless. 



hlr. William V. ~ o s c u t o f f  - 2 -  January 28, 1985 

3. In reviewing the  Department  of Health Service's (DOHS) Par t  B report, i t  
i s  apparent  t h a t  t h e  DOHS has  incorporated many of t h e  positive ideas 
generated by the  Scientific Review Panel and industry during the  formal  
review process for  the  DOHS's earlier report  on benzene. We think this 
speaks positively for  t h e  AB 1807 process and the  Department of Health 
Services. W e  do have several minor comments on P a r t  B tha t  a r e  
discussed in detail  in At tachment  11. 

W e  hope these comments will be of value in revising your draf t  documents. If you 
have any questions, please contac t  Mark Nordheim at (415) 894-6107.- - - . 

Sincerely, 

U1. T. Danker 



ATTACHMENT I 
* I 

CHEVRON U.S.A. COMMENTS ON 
THE AIR RESOURCES BOARD DRAFT "PART A" REPORT O N  EDB 

1. Calibrat ion Procedure  (pp. D-11 through D-14) Cal ibrat ion is done using a gas  
mix ture  containing 10 ppb EDB. Four  d i f fe ren t  volumes of th i s  standard,  
corresponding to  sample  concen t ra t ions  of 1, 3, 7, and  10 p& EDB, a r e  
analyzed. A s t ra igh t  line is f i t t e d  t o  t he se  points, which i s  then  used a s  a 
cal ibrat ion "curve" down to  5 ppt. Therefore ,  t he  lowest  point used to  , 

de te rmine  t h e  cal ibrat ion curve i s  a f a c t o r  of 200 g r ea t e r  than t h e  de tec t ion  
limit. We recommend t h a t  CARB prepare  s tandard gases  'with EDB 
concentra t ions  c loser  t o  expec t ed  amb ien t  levels t o  avoid e r ro r s  in calibration.  

2. Calculation of Evapora t ive  Emissions (pp. F-3 through F-5) The  volati l i ty of 
EDB rela t ive  t o  gasoline i s  e s t ima t ed  using Raoult 's Law. 25 degC (77 degF)  is 
used a s  a re fe rence  t empe ra tu r e  (note typo "77 degCf'  on p. F-3), bu t  t he  vapor 
pressure o f  EDB a t  30  degC i s  used in  t h e  calculation because i t  was t h e  only 
d a t a  point  available. This is no t  true.  In f a c t ,  t h e  s ame  re fe rence  book 
(Verschueren, 1983) also l i s t s  EDB's vapor  pressure a t  20 degC. Simple l inear  
interpolation gives a good e s t i m a t e  a t  25degC. The resul t  is a voli t i l ization 
r a t e  some  18% lower than  calcula ted in  t h e  report .  

3. Emission Es t imares  f o r  Gasoline Production Faci l i t ies  ( p o .  I-L, 5) Table  1-1 and 
Reference  I s t a t e  tha r  t h e  EDB emission e s t ima t e s  for  easoline oroduction 
faci l i t ies  a r e  discussed in  Appendix F. We cannot  find ;his disc;ssion,- and 
there fore  have no  way of  reviewing t he  ARB'S calculations.  We suspect  an  
ad jus tment  to  t he  e s t i m a t e s  may  be  required .due--to t he  over - s ta tement  of 
re la t ive  EDB volati l i ty noted above. 

4. A comparison of t he  ra t io  of "es t imated EDB emiss ionfmean ambien t  EDB 
concer.:ration" t o  t h a t  of o the r  non-reactive pollutants (CO and Pb) was used a s  
a rough consistency check  on t h e  emissions es t imate .  F rom this, t h e  hypothesis 
was developed t h a t  unknown sources  may  be contr ibut ing t o  peak summer  
concentra t ions ,  and  t h a t  year-round emissions may  be several  t imes  g r ea t e r  
than es t imated.  U'hile t h e  fo rmer  hypothesis has  some mer i t ,  t h e  l a t t e r  is 
based on ambien t  concen t ra t ions  which were  simply too low to quantify.  



ATTACHMENT I1 

CHEVRON U.S.A. COMMENTS ON 
THE DEPARTMENT O F  HEALTH SERVICES DRAFT "PART B" REPORT ON EDB 

1. While the  DOHS demonstrated t h a t  risk es t imates  calculated u s h g  the  
linearized multistage, Weibull o r  Probit models a r e  compatible with t h e  
available epidemiological results, t h e  Department  excluded from their final 
assessment (of t h e  potential risks associated with ambient levels of ethylene , 

dibromide) the  risk es t imate  calculated by the Probit model. We do not believe 
tha t  t h e  risk es t imates  based on this model a r e  any less reelistic o r  reliable 
than those based on the  o ther  two models cited. Thus, be beIiiCe i't - would be  
scientifically defensible fo r  t h e  ARB t o  use est imates from all three  models in 
the case  of ethylene dibromide. 

2. It is not c l ea r  in the  report what, if any, interspecies extrapolation the DOHS 
used in converting from animal exposure data t o  humans. If sim?le exposure 
equivalency (i.e., I ppm-hour in rodents equals 1 ppm-hour in humans) was 
assumed, this should b e  stated. 

3. The DOHS s t a t e s  (page 18) t h a t  the  potential l ifetime carcinogenic risk 
associated with ambient levels of ethylene dibromide i s  in  the rznge of 
(one in 10,000). This s ta tement  is incorrect,  a s  i t  assumes a n  ambient airborne 
concentration of 1 ppb. Based on the  ARB'S es t imate  of En average ambient  
level of ethylene dibromide in the  South Coast Air Basin of 9.9074 ppb (see the  
ARB'S Par t  A re ort)  the  est imated risk ranges from 3 x 10-8 (MLE, Probit l model) to 4 x 10- (UCL, Weibull model). 
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STATE OF CALIFORNIA 
GEORGE M U w b I A N ,  tiow= -- 

AIR RESOURCES BOARD 
I102 Q STREET 
P 0. C O X  2815 
SACRAMENTO. CA 95812 

February 28, 1985 

Mr. W. T. Danker, Manager 
Environmental Programs 
Chevron, USA 
575 Market S t r ee t  
San Francisco, CA 941 20-7643 

Dear Mr. Danker: 

Subject: Comnents on Ethylene Dibromide Report 

Thank you for  your comments on our d r a f t  report  on ethylene dibromide. [EDB). 
T h i s  l e t t e r  contains our responses t o  your comnents on Pa r t  A. The Department 
of Health Services (DHS) will  respond t o  coments  on Par t  0. Your coments 
and corresponding responses from ARB and DHS wil l  be included i n  Pa r t  C of the 
ED0 repor t  t o  the Sc ien t i f i c  Review Panel. 

Our responses t o  your Par t  A coments follow. 

Comment 1 - regarding e f f e c t s  of reduced lead in  gasoline and the ban on EDB 
as a pest ic ide:  

We agree t h a t  a phase out  of lead i n  gasoline along w i t h  t he  cur ren t  ban of 
agr icu l tura l  EDB use will eliminate the major sources of ED0 emissions. The 
summary and Chapter I .  s t a t e  that  the ban of EDB as a pest ic ide has, and 
reduced lead i n  gas01 ine woul d ,  s trongly reduce ED0 emissions. 

Comment 2 - regarding possible e f f e c t  of sampling e r r o r  on monitoring r e su l t s :  

You a re  co r r ec t  t ha t  the prevalence of data below the quant i ta t ion l i m i t  
c r ea t e s  a re la t ive ly  la rge  uncertainty i n  the calculated annual average 
concentration of 7.4 ppt. However, the ca lcu la ted  average i s  about one and 
one-ha1 f times the 1 imi t ra ther  than "one-thi rd to  one-ha1 f the quant i ta t ion 
l i m i t "  as  s t a t ed  in  your l e t t e r .  Accordingly, we believe t h a t  the uncertainty 
due t o  data below the quanti tat ion l i m i t  probably does not account for  the 
f ive- fo ld  discrepancy between inventoried emissions and emissions predicted 
from monitoring data. 

Comment 1 i n  Attachment 1 - regarding ca l ib ra t ion  procedure: 

You a re  co r r ec t  t ha t  measured data f a l l  f a r  below the  ca l ib ra t ion  curve 
described by Appendix D. This introduces considerable uncertainty i n  the 



Mr. W. T. Danker, Manager -2- February 28, 1985 

measurements. However, considering the  lack of c e r t i f i e d  EDB ca l ib ra t ion  gas 
a t  concentrations near ambient, we bel ieve t h a t  some. degree of downward' 
extrapolation o f ' t h e  ca l ib ra t ion  curve is preferrable  t o  d i lu t ion  of ava i lab le  
standards t o  ambient a i r  l eve ls .  We a r e  cur ren t ly  updating our sampling and 
analysis  procedures f o r  EDB. Improved procedures will be used when developing 
information f o r  the  EDB regulatory needs report .  

Comment 2 i n  Attachment 1 - regarding evaporative emissions from gasoline 
marketing: 

You are  co r r ec t  t h a t  30°C was inappropriate f o r  ca lcu la t ing  EDB's vapor 
pressure. Our revised r epo r t  wi l l  use new ca lcu la t ions  using an a c t i v i t y  
coe f f i c i en t  of 2.1 f o r  EDB a s  suggested by EPA; Applied a t  70°F t o  a l l  
marketing sources of EDB (underground tanks,  vehicle  refuel ing , bulk 
terminals,  and bulk p l an t s ) ,  our new ca lcu la t ions  show to t a l  marketing 
emissions of 0.32 ton per year.  The methodology wil l  be explained i n  
Appendix F. 

Comment 3 in  Attachment 1 - regarding gasoline production emi'ssions: 

The material referenced a s  being i n  Appendix F was omitted by oversight. A 
review of the ca lcu la t ions  has lead  t o  a reduction of the  estimated ,emissions 
from 0.9 t o  0.19 ton per year.  The method-of estimation will  be added t o  
Appendix F. 

Comment 4 i n  Attachment 1 - regarding c o n s i s t e n c y o f e s t i m a t e d  emissions with 
measured concentrations:  

Please see our response t o  your second coment.  

Thank you again f o r  your comments. I f  you have any questions,  please contact  
Wi 11 iam Loscutoff a t  (91 6 )  322-6023. 

Sincerely , 

Peter  D. Venturini, Chief 
Stationary Source Division 

cc: W. Loscutoff, ARB 
R. Neutra, DHS 
A. Kelter,  DHS 

EPA, 1984. Evaluation of Air Pol lut ion Regulatory S t r a t eg i e s  f o r  - 
Gasoline Marketing Industry, EPA 450/3-84-0120, Washington, D.C. 
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Ms. Wil l iam V .  L o s c u t o f f .  Chief  
Toxic  P o l l u t a n t s  Branch 
C a l i f o r n i a  A i r  Resources  Board 
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Dear M r .  Loscu to f f :  

S u b j e c t :  Repor t  on t h e  H e a l t h  E f f e c t s  of E thy lene  DibromFde 

Southern  Ca lF fo rn i a  Edison Company has  reviewed t h e  r e p o r t  
e n t i t l e d  "Heal th  EEfec ts  of E thy lene  Dibromide (EDB)" and would 
l i k e  t o  submi t  t h e s e  b r i e f  comments on t h e  methods used  t o  
a s s e s s  and communicate t h e  h e a l t h  r i s k s  of t h i s  chemica l .  SCE 
b e l i e v e s  t h a t  e s t i m a t e s  of  t h e  c a r c i n o g e n i c  r i s k  of EDB and 
o t h e r  chemica l s  which a r e  p rov ided  t o  t h e  Board are v e r y  
impor t an t  because  t h e y  w i l l  i n f l u e n c e  d e c i s i o n s  which a r e  made 
on t h e  l i s t i n g  and c o n t r o l  measures f o r  t o x i c  a i r  p o l l u t a n t s  i n  
C a l i f o r n i a .  

We have c o n c e r n s ,  however w i t h  t h e  methods by which t h e  
u n c e r t a i n t y  o f  a  r i s k  assessment  are be ing  communicated t o  t h o s e  
who w i l l  u l t i m a t e l y  make r i s k  management decisions. The 
p r o v i s i o n s  o f  H & S Code S e c t i o n  39660.(c)  p rov ide  t h e  board  
w i t h  a n  i n d i c a t i o n  o f  how t h i s  u n c e r t a i n t y  should  b e  e x p r e s s e d .  
S p e c i f i c a l l y .  t h e  S t a t e  Department of  Hea l th  S e r v i c e s '  
e v a l u a t i o n  o f  h e a l t h  e f f e c t s  must a s s e s s  t h e  a v a i l a b i l i t y  and 
q u a l i t y  of  d a t a  on h e a l t h  e f f e c t s .  and f o r  s u b s t a n c e s  where 
t h e r e  is no t h r e s h o l d  of s i g n i f i c a n t  adve r se  h e a l t h  e f f e c t s ,  t h e  
r ange  o f  r i s k  must b e  prov ided .  A s  d i s c u s s e d  below. 
mathemat ica l  models a r e  a v a i l a b l e  which can e s t i m a t e  t h e  h e a l t h  
r i s k  posed by a ca rc inogen  and t h e  u n c e r t a i n t y  around t h a t  
estimate i n  t h e  form of c o n f i d e n c e  i n t e r v a l s  which convey t h e  
p o t e n t i a l  range  f o r  t h a t  r i s k .  W e  Fee l  t h a t  t h e  r equ i r emen t s  
f o r  t h e  s tate  boa rd  t o  p a r t i c i p a t e  i n  t h e  e v a l u a t i o n  OF h e a l t h  
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e f f e c t s  (Sect i0 .n  39660.  (a )  ) g i v e s  t h e  boa rd  t h e  p r e r o g a t i v e  t o  
r e q u e s t  t h e  DOHS t o  convey t h i s  i n f o r m a t i o n  i n  its h e a l t h  
e v a l u a t i o n .  

The EDB r e p o r t  serves as a n  example. U n c e r t a i n t y  caused  b y  
t h e  c h o i c e  o f  model is demons t ra ted  bymobserving t h a t  t h e  c h o i c e  
of d o s e / r e s p o n s e  ( e x t r a p o l a t i o n )  model c a n  g r e a t l y  i n f l u e n c e  t h e  
r i s k  estimates d e r i v e d  f o r  EDB. S i m i l a r l y ,  t h e  i n f l u e n c e  by t h e  
c h o i c e  of an ima l  tumor d a t a ,  used  t o  estimate r i s k ,  is a l s o  s e e n  
t o  c o n t r i b u t e  t o  r i s k  estimate u n c e r t a i n t y .  

We f e e l  t h a t  a n o t h e r  component o f  t h e  r i s k  a s se s smen t  
u n c e r t a i n t y  s h o u l d  a l s o  be p r e s e n t e d :  u n c e r t a i n t y  i n  t h e  r i s k  
e s t i m a t e s  once  t h e  c h o i c e  of a n  a p p r o p r i a t e  model and d a t a  set  
have been made. The r e p o r t  d e m o n s t r a t e s  t h i s  t o  some d e g r e e  b y  
showing b o t h  t h e  maximum l i k e l i h o o d  estimate (MLE) and t h e  
95 p e r c e n t  upper  c o n f i d e n c e  l i m i t  (UCL) on r i s k  f o r  c e r t a i n  sets 
of data.  What is m i s s i n g  is t h e  lower  c o n f i d e n c e  l i m i t  on r i s k  
( e . g . ,  a 95 p e r c e n t  LCL) t o  s h o w , t h e  f u l l  r ange  i n  t h e  
u n c e r t a i n t y  o f  t h e s e  e s t i m a t e s .  Only by communicating t h i s  
complete  r ange  c a n  a d e c i s i o n  maker ( r i s k  manager) g a i n  a n  
unde r s t and ing  of how l a r g e  o r ,  c o n v e r s e l y ,  how small t h e  
p o t e n t i a l  h e a l t h  impac ts  might  b e  f o r  a t o x i c  a i r  p o l l u t a n t .  

F i g u r e  1 shows r i s k  estimates c a l c u l a t e d  f o r  n a s a l  
ma l ignanc ie s  i n  male rats u s i n g  t h e  data from t h e  DOHS Repor t  on 
EDB w i t h  a r e c e n t . v e r s i o n  o f  t h e  m u l t i s t a g e  model developed by 
Crump and Hove ( 2 ) .  Using a l i f e t i m e  e i r b o r n e  exposure  t o . l . 0  
ppb EDB it c a n  b e  shown t h a n  t h e  MLE f o r .  r i s k  is  abou t  243 p e r  
m i l l i o n  pe r sons  exposed and t h i s  r i s k  may be a s  h i g h  a s  303 p e r  
m i l l i o n  ( 3 ) .  However it s h o u l d  a l s o  be n o t e d  t h a t  t h i s  r i s k  
might a l s o  be as low as 186 p e r  m i l l i o n  exposed.  From a 
s t a t  is t i ca l  s t a n d p o i n t  t h e  number d e s c r i b i n g  t h e  lower 
c o n f i d e n c e  l i m i t  is e q u a l l y  l i k e l y  as a n  i n t e r p r e t a t i o n  o f  t h e  
d a t a  a s  t h e  number d e s c r i b i n g  t h e  upper  l i m i t .  

SCE f e e l s  t h a t  it is i m p o r t a n t  f o r  a p u b l i c  o f f i c i a l  making 
r i s k  management d e c i s i o n s  on a chemica l  be f u l l y  informed on a l l  
t h e  u n c e r t a i n t i e s  a s s o c i a t e d  w i t h  r i s k  e s t i m a t e s  which c a n  
i n f l u e n c e  t h e s e  c h o i c e s .  We recommend t h a t  DOHS i n c o r p o r a t e  t h e  
f u l l  r ange  o f  r i s k  estimates i n t o  t h i s  r e p o r t  and f u t u r e  r e p o r t s  
t o  t h e  SRP and t h e  ARB conce rn ing  t h e  h e a l t h  impact  of  t o x i c  a i r  
p o l l u t a n t s  by i n c l u d i n g  lower as w e l l  as upper  c o n f i d e n c e  bounds 
on r i s k .  

S i n c e r e l y .  

E. J .  F a e d e r ,  Ph.D. 
Manager o f  Environmental  O p e r a t i o n s  

At tachments  
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FIGURE 1 .  L i f e t i m e  R i s k  E s t i m a t e s  i n  Te rms  o f  C a n c e r s  
p e r  M i l l i o n  P e r s o n s  Exposed a t  V a r i o u s  A i r b o r n e  
C o n c e n t r a t i o n s  o f  E t h y l e n e  Dibromide .  UCL = 95% Upper 
C o n f i d e n c e  L i m i t  o n  R i s k .  MLE = Maximum L i k e l i h o o d  
E s t i m a t e  o f  R i s k .  LCL = 9 5 1  Lower C o n f i d e n c e  L i m i t  on 
R i s k .  [ D a t a  a r e  f o r  n a s a l  c a v i t y  m a l i g n a n c i e s  i n  ma le  
r a t s  a s  r e p o r t e d  i n  r e f e r e n c e  1 . 1  
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Wi l l i am V. L o s c u t o f f  
C h i e f ,  Toxic  P o l l u t a n t s  Branch 
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P o s t  O f f i c e  Box 2815 
Sacramento,  C a l i f o r n i a  95812 

Re: EDB Rea l th  E f f e c t s  Assessment Repor t  

Dear M r .  L o s c u t o f f :  

WOGA member company e x p e r t s  have reviewed youP 
r e p o r t  on "The R e a l t h  E f f e c t s  of  E thy lene  Dibromide ( E D B ) "  
d a t e d  November 3 0 ,  1984. Our rev iew was n o t  a b l e  t o  be a s  
d e t a i l e d  a s  we would l i k e ,  b u t  we o f f e r  t h e  f o l l o w i n g  
comments. 

1 .  The Report  C h a r a c t e r i z e s  Risks  and Recommends 
S&ecific a i s k  Numbers B u t  Does Not P r e s e n t  
t h e  P u l l  Range OF EstirnatFs and T h e i r  A t t e n d a n t  - 
U n c e r t a i n t i e s .  

WOGA r e c o g n i z e s  t h e  improvements t h a t  have been made 
i n  DHS' dose- response  assessment  p rocedures  s i n c e  p u b l i c a t i o n  
o f  t h e  f i r s t  d r a f t  of  t h e  benzene hea l th  e f f e c t s  r e p o r t  l a s t  
summer. We c o n t i n u e  t o  be conce rned ,  however, t h a t  DBS is 
s t e p p i n g  o u t s i d e  t h e  bounda r i e s  o f  i t s  r o l e  a s  an o b j e c t i v e  
r i s k  a s s e s s o r  by o f f e r i n g  a r ange  t h a t  c o n s i s t s  o f  o n l y  
c o n s e r v a t i v e  e s t i m a t e s .  WOGA m a i n t a i n s  t h a t  it is t h e  ARB'S  
r o l e  t o  d e c i d e  how c o n s e r v a t i v e  t o  be i n  t h e s e  m a t t e r s  and 
t h a t  a s  much i n f o r m a t i o n  as  p o s s i b l e  should be p r e s e n t e d  t o  
t h e  Board t o  gu ide  t h e i r  d e c i s i o n s .  Th i s  i n f o r m a t i o n  must 
i n c l u d e  a  s e n s i t i v i t y  & n a l y s i s  and a  d e t a i l e d  d i s c u s s i o n  o f  
t h e  p r o s  and cons  o f  each assumpt ion  needed i n  t h e  dose-  
r e s p o n s e  a s se s smen t .  Only i n  t h i s  way can t h e  ARB know how 

-much c o n f i d e n c e  t o  p l a c e  i n  t h e  e s t i m a t e s .  

We r e c o g n i z e  t h a t  t h e  EDB r e p o r t  e v a l u a t e s  t h e  
e f f e c t s  on  t h e  r i s k  e s t i m a t e s  of  u s ing  d i f f e r e n t  tumor d a t a  
s e t s .  However, more ,needs t o  be done t o  combine d i f f e r e n t  
a s sumpt ions  and t o  p r e s e n t  l ower  con f idence  l i m i t s  a l o n g  w i t h  
UCLs and MLEs .  The  lower  bound is o f t e n  z e r o  (assuming non- 
n e g a t i v i t y )  and shou ld  be p r e s e n t e d  a s  such.  
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2 .  The Per-PPB Risk E s t i m a t e s  M u s t  Be 
Extended t o  t h e  A c t u a l  Exposure E s t i m a t e s  
P r e s e n t e d  by t h e  ARB (0.0074 P P B ) .  

A s  was done i n  t h e  benzene  r e p o r t ,  t h e  r i s k  
e s t i m a t e s  a r e  c a l c u l a t e d  a t  t h e  1  ppb l e v e l  f o r  pu rposes  o f  
a s s e s s i n g  t h e  impact  o f  commmunity exposu res .  However, t h i s  
i s  m i s l e a d i n g  and c o n f u s i n g  in t h e  c a s e  o f  EDB. The ARB'S 
e x p o s u r e  a s s e s s m e n t  r e p o r t  e s t i m a t e s  t h a t  average  exposure  i n  
t h e  Sou th  Coas t  A i r  Bas in  is o n l y  0.0074 ppb or ove r  one 
hundred t i m e s  lowe? t h a n  1 ppb. Whi le  we r e c o g n i z e  t h a t  you r  
r e p o r t  was completed b e f o r e  t h e  ARB produced i t s  r e p o r t ,  WOGA 
b e l i e v e s  t h a t  i n  o r d e r  t o  p r e s e n t  an a c c u r a t e  p i c t u r e  o f  t h e  
r i s k s  f u t u r e  d r a f t s  should  c a l c u l a t e  t h e  r i s k  e s t i m a t e s  u s i n g  
t h e  ARB e x p o s u r e  e s t i m a t e  (or numbers i n  t h a t  r a n g e ) .  T h i s  
w i l l  show t h a t  t h e  range  of r i s k s  c o u l d  be s e v e r a l  o r d e r s  of  
magni tude  lower  t h a n  t h e  1 ppb e s t i m a t e s  i n  t h e  c u r r e n t  d r a f t .  
I t  is e s s e n t i a l  t h a t  t h e  most r e a l i s t i c  p i c t u r e  of r i s k s  be  
p r e s e n t e d  t o  t h e  d e c i s i o n  makers and t h e  p u b l i c .  

The r e p o r t  conc ludes  t h a t  t h e  r i s k  e s t i m a t e s  f rom 
t h e  an ima l  e x t r a p o l a t i o n  models "are n o t  g r o s s l y  i n c o m p a t i b l e  
w i t h  t h e  r e s u l t s  from t h e  one s m a l l  e p i d e m i o l o g i c a l  s tudy . "  
T h i s  c o n c l u s i o n  is  g r o s s l y  m i s l e a d i n g .  Given t h e  small number 
o f  worke r s  i n  t h e  s i n g l e  a v a i l a b l e  e p i d e m i o l o g i c a l  s t u d y ,  r i s k  
e s t i m a t e s  t h r e e  o r  f o u r  o r d e r s  o f  magni tude lower a r e  a l s o  
" n o t  g r o s s l y  i n c o m p a t i b l e "  w i t h  i t s  resul ts .  Again, good r i s k  
communicat ion r e q u i r e s  t h i s  f a c t  t o  be p re sen ted  t o  t h e  ARB. 

The r e p o r t  does  n o t  a d e q u a t e l y  d e a l  w i t h  t h e  
p o s s i b l e  e f f e c t  of low s u r v i v a l  i n  t h e  h igh  dose  group ,  which 
b r i n g s  i n t o  q u e s t i o n  t h e  r ange  o f  d o s e s  used i n  t h e  NTP 
i n h a l a t i o n  b i o a s s a y .  

Also, whi le  t h e  r e p o r t  p r e s e n t s  e s t i m a t e s  u s i n g  
n a s a l  ca rc inomas  and hemangiosarcomas,  it d i d  n o t  d e a l  w i t h  
t h e  i s s u e  o f  s i g n i f i c a n t  r e s p i r a t o r y  t r a c t  i r r i t a t i o n  a t  
h i g h e r  d o s e s  and d i d  n o t  a d d r e s s  t h e  u n c e r t a i n  s i g n i f i c a n c e  of 
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c o n t a c t  s i t e  tumors. A b e t t e r  job o f  e x p l a i n i n g  t h i s  
u n c e r t a i n t y  and t h e  c h o i c e s  made by  t h e  D e p a r t m e n t  i s  n e e d e d .  

5. E p i d e m i o l o g i c  A n a l y s i s  

I n  Append ix  B i t  i s  p r e f e r a b l e  e p i d e m i o l o g i c a l  
p r a c t i c e  t o  e x c l u d e  t h e  t w o  a r s e n i c a l  c a s e s .  T h e r e f o r e ,  t h e  
a n a l y s i s  s h o u l d  more c l e a r l y  p r e s e n t  t h e  r e s u l t s  w i t h  and 
w i t h o u t  t h e s e  d e a t h s .  

A s  n o t e d  a b o v e ,  a  w i d e  r a n g e  o f  r i s k  e s t i m a t e s  f r o m  
t h e  a n i m a l  d a t a  is " c o n s i s t e n t n  w i t h  t h e  l i m i t e d  
e p i d e m i o l o g i c a l  i n f  o r m a t  i o n .  

On p a g e  B-3,  t h e  r e p o r t  s t a t e s  t h a t  o b s e r v e d  r i s k  
l e v e l s  may u n d e r e s t i m a t e  r i s k  f o r  t h o s e  employed p r i o r  t o  
1940 .  I t  i s  e q u a l l y  t r u e ,  h o w e v e r ,  t h a t  t h e  o b s e r v e d  l e v e l s  
may o v e r e s t i m a t e  r i s k  i n  t h e  p o s t - 1 9 4 0  g r o u p .  

We hope  t h e s e  comments a r e  h e l p f u l  and l o o k  f o r w a r d  
t o  t h e  n e x t  d r a f t .  

V e r h t r u l y  y o u r s ,  

RNE : wm 

I - #  

~ o b e r t  N. A a r r i s o n  
A s s i s t a n t  G e n e r a l  Manager 



Response t o  Comments on EDB Document 

Comment: 

DHS s t a t e s  t h a t  the  potent ia l  l i f e t ime  carcinogenic r i sk  associated w i t h  

ambient l eve l s  of ethylene dibromide (EDB) i s  i n  the  range of (one 

in 10,000). This statement i s  incor rec t ,  as i t  assumes an ambient a i r -  

borne concentration of 1 ppb. The ARB estimated an average ambient level 

of EDB in  the South Coast Air Basin of 0.0074 ppb ("Health Effects of 

Ethylene Di bromide", p. 18) .  (Commentor: Chevron, Western Oil and Gas 

Association[WOGA]) 

Response: 

The commentor i s  cor rec t .  This should read, "As has been seen above, ex- 

t rapolat ions  from the  animal cancers,  both of f i r s t  contact  and remote 

s i t e s ,  suggest theore t ica l  l i f e t ime  r i sks  i n  the  range from an ambient 

concentration of 1.0 ppb o f  EDB. Since the  average ambient a i r  level of 

E D B  i n  the South Coast Air Basin i s  estimated t o  be 0.0074 ppb ,  the  theo- 

r e t i ca l  l i f e t ime  r i s k  i s  on the  order of 1-4 x 1 0 - ~ . ~ *  

Comment: 

The interspecies  extrapolat ion from animal inhalat ion exposure data t o  

t h a t  of human inhalat ion i s  not c lea r .  (Commentor: Chevron) 

The method of in te rspec ies  extrapolat ion fo r  inha la t ion 'o f  l i p i d  soluble 

substances has been described previously (Part  B ,  "Health Effects  of 

Benzene") and i s  provided i n  the  following paragraphs. Simple exposure 

equivalency (ppm) was used. This i s  possible due t o  the  assumption tha t  

surface area provides the  best  scal ing factor  between species .  Direct 
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e x p o s u r e  e q u i v a l e n c y  i s  d e r i v e d  from t h i s  assumption s ince i n h a l a t i o n  

volume i s  a f u n c t i o n  of surface area. 

" T h e  dose i n  rng/kg of p a r t i a l l y  s o l u b l e  vapors i s  p r o p o r t i o n a l  to oxygen 

213 
consumption, which i n  t u r n  i s  p r o p o r t i o n a l  to W and i s  a l s o  p r o p o r -  

t i o n a l  t o  the s o l u b i l i t y  of the gas i n  body f l u i d s ,  which i n  t u r n  can be 

expressed as an abso rp t i on  c o e f f i c i e n t ,  r, f o r  the gas. T h e r e f o r e ,  e x -  

213 
p r e s s i n g  t h e  O2 consumpt ion as O2 = ( k )  (W ), where k  i s  a  c o n s t a n t  

independent o f  species, i t  f o l l o w s  t h a t :  

I f :  

m - the average doselday i n  mg 

du r ing  a d m i n i s t r a t i o n  o f  the agent.  

v  - the average l i f e t i m e  concen t ra t i on  o f  

benzene i n  the i n h a l a t i o n  chambers. 

Then: 

" =kvr dose = - 
w2/3 

I n  the absence o f  exper imenta l  i n f o r m a t i o n  or  a  sound t h e o r e t i c a l  a rgu-  

men t to the cont rary ,  the a b s o r p t i o n  f r a c t i o n ,  r ,  i s  assumed to be the 

80 
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same for  a l l  species. Therefore, fo r  these substances a c e r t a i n  con-  

c e n t r a t i o n  i n  ppm or  i n  m g / m J  i n  experimental animals is equivalent  to 

the same c o n c e n t r a t i o n  i n  humans ( P a r t  B .  ' H e a l t h  E f f e c t s  of 

Benzene")". 

Comment: 

DOHS demonstrated the carcinogenic risk estimates using the l inear ized  

mu1 t i s t a g e ,  Weibull and Probi t models and should have used  a1  1 t h r e e  - 
models in  t he i r  f ina l  r i sk  conclusions. (Commentor: Chevron) 

DES Response: 

The Weibull model referred to is  no t  the c lass ica l  Weibull model ( t he  

extreme value f ~ n c t i o n  model) bu t  the time-corrected m l  ti s t a g e  mode 1 

( w h i c h  Howe and Crump re fe r  to a s  the "Weibullized" multistage model). 

This m d e l  cor rec t s  for i n t e r cu r r en t  mortal i ty  using time-to-death with .. 

and  without  the presence of the indicated tumor. The Probi t mde l  was 

included to demonstrate the l a rge  var ia t ion  obse rved  w i t h  d i f f e r e n t  

mode l s  f o r  low-dose extrapolat ion (although a t  high doses the models 

m y  adequately f i t  the data) .  DHS s t a f f  disagrees w i t h  the commentor 

t h a t  r i s k  estimates based on the P rob i t  mdel  a r e  as  r e a l i s t i c  o r  r e l i -  

ab le  a s  those based on the mu1 t i s t a g e  model. 
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Th is  issue has been d iscussed a t  l e n g t h  i n  a p r i o r  d o c u m e n t  ( P a r t  B, 

"Hea l th  E f f e c t s  o f  Benzene"). 

Comment: 

To b e t t e r  p rov ide  r i s k  managers w i t h  a  greater  understanding o f  the un- 

c e r t a i n t y  o f  the low dose r i s k  assessment, DHS should p r o v i d e  t h e  95% 

l o w e r  c o n f i d e n c e  l i m i t  (95% LCL) as we l l  as the 95% upper confidence 

l i m i t  (95% UCL) and maximum l i k e l i h o o d  e s t i m t e s  (MLE) f o r  t h e  mu1 t i -  

stage m d e l .  (Cornmentor: Southern C a l i f o r n i a  Edison, WOGA) 

DHS Response: 

The DHS s t a f f  b e l i e v e s  t h a t  p r o v i d i n g  the lower  conf idence l i m i t  i s  

mis leading,  and a t t r i b u t e s  a  g rea te r  c e r t a i n t y  to the r i s k  v a l u e  t h a n  

i s  warranted.  The s t a f f  be l i eves  t h a t  the l i n e a r  95% UCL o f  the m u l t i -  

stage w d e l  p rov ides  a  rough b u t  p l a u s i b l e  es t ima te  o f  the upper l i m i t  

o f  r i s k  -- t h a t  i s ,  w i t h  t h i s  model i t  i s  n o t  l i k e l y  t h a t  the t rue  r i s k  

would be much more than the e s t i m t e  r i s k ,  b u t  i t  c o u l d  be considerably 

l o w e r .  T h i s  lower r i s k  es t imate  i s  n o t  n e c e s s a r i l y  bounded by the 95% - 
lower  conf idence i n t e r v a l .  
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Comme n t : 

The r e p o r t  does n o t  p resen t  the f u l l  range o f  e s t i m t e s  and t h e i r  a t -  

t e n d a n t  u n c e r t a i n t i e s .  S p e c i f i c a l l y ,  the r e p o r t  must inc lude:  a 

s e n s i t i v i t y  a n a l y s i s  and a d e t a i l e d  d i scuss ion  o f  the p ros  and c o n s  o f  

e a c h  a s s u m p t i o n  needed  i n  the dose response assessment. (Commentor: 

WOGAI 

DHS Response: 

The r e p o r t  does n o t  and c o u l d  n o t  p resent  a f u l l  ( c o m p l e t e )  r a n g e  o f  

r i s k  e s t i m a t e s .  The total number o f  combinat ions f o r  the  assumptions 

and d i f f e r e n t  tumor data i s  very large. The s t a f f  o f  DHS p r o v i d e  a 

range o f  r i s k  es t imates  based on sound s c i e n t i f i c  judgement and consis-  

t e n t  w i t h  p r o t e c t i n g  the h e a l t h  o f  the people of C a l i f o r n i a .  

S e n s i t i v i t y  a n a l y s i s  i s  n o t  a f o r m 1  s t a t i s t i c a l  mthod., I t evolved as 

a technique to determine how vary ing  da ta - i npu t  e f f e c t s  t h e  r e s u l t a n t  

e s t i m a  t e s .  The use o f  s e n s i t i v i t y  a n a l y s i s  i s  n o t  i n  general  use f o r  

r i s k  es t ima t ions .  I t  i s  n o t  used by fede ra l  r e g u l a t o r y  agencies (EPA, 

FDA, CPSC, OSHA, e t c . )  n o r  has i t  been employed by the N a t i o n a l  Academy 

o f  Sciences i n  t h e i r  r i s k  documents f o r  d r i n k i n g  water  q u a l i t y .  T h u s ,  

DHS d o e s  n o t  b e l i e v e  t h a t  a s e n s i t i v i t y  a n a l y s i s  i s  warranted. It 

should be noted t h a t  DHS d i d  n o t  prov ide the w o r s t  e s t i m a t e s  o f  r i s k .  

D H S  separa ted  c o n t a c t  and systemic tumors i.e., nasal  'and hemngiosar -  

comas, used o n l y  m l i g n a n c i e s ,  and d i d  n o t  combine t u m o r s  f r o m  o t h e r  
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t a r g e t  organs as an i n d i c a t i o n  o f  carc inogenic r i s k  i s  f r equen t l y  done 

by the Carcinogen ~ s s e s s m e n t  Group o f  the EPA. 

Comment: 

Risk e s t i m t e s  several o rders  o f  m g n i t u d e  lower than those p r e s e n t e d  

a r e  " n o t  g r o s s l y  incompat ib le"  w i t h  the a v a i l a b l e  ep idemio log i ca l  data 

and should be presented. (Commentor - WOGA) 

DHS Response: 

The s t a f f  o f  DHS d i d  n o t  m a n  to imp ly  t h a t  the O t t  e t  a l .  ep idemio lg i -  

c a l  s t u d y  c o n f i r m s  the  animal  bioassay r i s k  values. T h i s  s tudy has 

been c i t e d  i n  the l i t e r a t u r e  as  evidence f o r  the i nco rnpa tab i l i t y  o f  the  

human a n d  a n i m a l  d a t a .  T h i s  i s  t h e  p r i m a r y  i ssue  t h a t  DHS was 

addressing. As po in ted  o u t  by the commentor and  i n  t h e  D H S  r e p o r t ,  

there i s  a smal l  number o f  workers i n  t h i s  s i n g l e  ep idemio log ica l  study 

and thus the s t a t i s t i c a l  power o f  t h i s  study i s  low. T h e r e f o r e .  t h e  

s b f f  o f  DHS do n o t  b e l i e v e  t h a t  the O t t  study should be used f o r  quan- 

t i t a t i v e  r i s k  assessment and consequant ly  a n i m a l  b i o a s s a y  s m u s t  be 

r e 1  i e d  u p o n  f o r  r i s k  assessment. The s t a f f  o f  DHS f u t h e r  agree w i t h  

a the au thors  o f  t h i s  study when the concluded, "F ind ings  o f  t h i s  i n v e s -  

t i g a t i o n  n e i t h e r  r u l e  o u t  nor  e s t a b l i s h  EDB to be a human carc inogen".  

The comparison o f  the O t t  s tudy and the animal b iossay data a t t e m p t e d  

t o  e s  t a b 1  i s h  t h a t  the upper 95% conf idence bound o f  the bioassay was 

c o n s i s t e n t  w i t h  the ep idemio log i ca l  data.  As w i l l  any upper conf idence 

l i m i t  values l ess  than the bound a r e  cons i s ten t .  

a4 
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Comment: 

The t o x i c o l o g i c a l  analysis  f a i l e d  to c l ea r ly  ident i fy  several assump- 

t ions  and conclusions a s  "science policy". (Commentor - WOGA) 

A .  The r epo r t  does not adequately deal w i t h  the possible e f f e c t  of low 

survival i n  the high dose group, which brings i n t o  question t h e  r a n g e  

of doses used the NTP inhalat ion bioassay. 

0. The repor t  does not deal the the i s sue  of s i g n i f i c a n t  r e s p i r a t o r y  

t r a c t  i r r i t a t i o n  a t  higher doses and d id  not  address the uncertain s ig-  

nif icance of contact  s i t e  tumors. 

DHS Response: 

A .  I t  i s  not c l ea r  what the commentor mans  by "...brings i n t o  question 

the range of doses ..." I f  the comnentor is re fe r r ing  to the f a c t  t h a t  

the low survival r a t e  i n  the high dose group  of t h e  NTP i n h a l a t i o n  

study suggests tha t  the dosage of the NTP bioassay was grea te r  than the 

maximum to le ra ted  dose, DHS concurs. However, t h i s  does not i nva l ida t e  

the study. I t  should be noted t h a t  the survival ra te  i n  the inha la t ion  

study was much greater t ha t  t h a t  i n  the gavage bioassay. 

C a r c i n o g e n i c  r isk based on the high exposure group without cor rec t ing  

for  e a r l y  m r t a l i  ty will  underest im t e  the cancer incidence r a t e .  This  

i s because the increased mortali t y  r a t e  decreased the true denominator 
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(number o f  animals a t  r i s k )  wh i l e  n o t  a f f e c t i n g  the numerator ( t h e  num- 

b e r  o f  tumors a t  neropsy) .  The uncorrected number of animals a t  r i s k  

(50, no animals were censored) was used f o r  the  cancer i n c i d e n c e  r a t e  

f o r  t h e  d i c h o t o m o u s  r i s k  m o d e l s .  The t ime-co r rec ted  mu l t i s tage  

(Weibull ized-mu1 t i s  tage) model was used to c o r r e c t  f o r  competing causes 

o f  d e a t h  ( i n t e r c u r r e n t  m o r t a l i  t y ) .  C o m p a r i s o n  o f  the Weibul l -  

m u l t i s t a g e  model to t h a t  o f  the "s imple"  m u l t i s t a g e  m o d e l  i . e . ,  t h e  

n o n - t i m e  c o r r e c t e d  m o d e l ,  demonstrates the e f f e c t  o f  i n t e r c u r r e n t '  

m o r t a l i t y .  Thus, OHS d i d  address the issue o f  lower s u r v i v a l  i n  t h e  

h i g h  dose group. 

B. The s t a f f  o f  DHS assume t h a t  the comment " ... issue  o f  s i g n i f i c a n t  

r e s p i r a t o r y  t r a c t  i r r i t a t i o n  ... " r e f e r s  to the concept  o f  c y t o t o x i c i t y  

as a  mchanism o f  carc inogenesis.  C y t o t o x i c i t y  was discussed by D H S  i n  

r e s p o n s e  t o  comments  f o r  P a r t  8,  H e a l t h  E f f e c t s  f o r  the benzene 

docurrent. Th is  " s c i e n c e  p o l i c y "  d e c i s i o n  was b a s e d  on t h e  f a c t  

t h a t  t h e  c u r r e n t  knowledge o f  the mchanism o f  carc inogenes is  does n o t  

p rov ide  s u f f i c i e n t  evidence to p resen t l y  a l l o w  the separa  t i  on o f  c a r -  

c inogen ic  mchanisms i n t o  genet ic  and non-genet ic .  

C o m n t :  The ep idemio log i ca l  a n a l y s i s  should more c l e a r l y  p r e s e n t  t h e  

r e s u l t s  w i t h  and w i t h o u t  the two a r s e n i c a l  cases and should s ta te  t h a t  

the e s t i ~ t e d  r i s k  c o u l d  overest imate the r i s k  l e v e l  i n  the  p o s t - 1 9 4 0  

group. (Commentor: WOGA) 
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DHS Response: Table 2 ,  which summarizes the  r e s u l t s  of O t t  e t  a l . ,  

does provide the  r a t e s  with and without the  two individuals  who were ex- 

posed to  a r sen i c  (pg. B-16). The two a rsen ica l  cases  were excluded in 

the data ana lys i s .  
, ,. 

Industr ia l  hygiene measurements of EDB f o r  workers exposed pr io r  t o  1949 

were not ava i l ab l e  t o  e i t h e r  us or  Ramsey e t  a l .  I f  such measurements 

were ava i lab le  and were higher than measurement5 made during 1949 and a f t e r ,  

then both we and Ramsey e t  a l . ,  using our respect ive  models, would have 

predicted a g r ea t e r  number of cancers among these workers. However, s ince 

worker exposure information for  the period p r io r  t o  1949 was not avai lable  

we followed .the lead of Ramsey e t  a l .  and assumed the  same worker exposure 

l eve l s  fo r  the  period p r io r  t o  1949 a s  was measured during 1949 and a f t e r .  
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333 Sn'a Monic-a EM., Suite 212 
Sanb Monica. Ck 93401 (213) 451-0651 

45+ 1' 

M r .  R i cha rd  Bode 
1800 1 5 t h  S t r e e t  
P .O.  Box 2815 
Sacramento ,  CA 9 5812 

Dear M r .  Bode, 

The C o a l i t i o n  f o r  C l e m  ki r  would l i k e  t o  submi t  t h e  fo l lowing  
comments conce rn ing  t h e  h e a l t h  e f f e c t s  of  e t h y l e n e  d ib romide  (EDB). 

A t  p r e s e n t  t h e  l e a 2  component o f  g a s o l i n e  i s  b e i n g  r educed ,  t h u s  
t h e  need fo r  E D B  a s  a  l e a d  s c a v e n g e r  i s  d e c r e a s i n g .  Even though E D 3  
i s  b e i n g  s l o w l y  phased o u t  o f  g a s o l i n e ,  and has beerr banned from most 
a ? r i c u l t u r a l  u s e s  s i n c e  1983,  t h e  p u b l i c  i s  s t i l l  a t  r i s k  f rom the 
p r e s e n c e  o f  t h i s  compound i n  o u r  environment .  EDB i s  p e r s i s t e n t  i n  t h e  
a tmosphe re ,  and i t s  p r e s e n c e  i n  t h e  atmosphere h a s  been  documented. 

.- 
W e  s t r o n g l y  f e e l  t h a t  EDB s h o u l d  b e  c l a s s i f i e d  a s  a  t o x i c  a i r  

c o n t a m i n a n t  a c c o r d i n g  t o  AB 1807 .  

The I n t e r n a t i o n a l  Agency f o r  Research  on Cancer ( I A R C )  h a s  d e t e r -  
mined t h a t  t h e r e  i s  s u f f i c i e n t  e v i d e n c e  t h a t  ED9 i s  c a r c i n o g e n i c  i n  
a n i m a l s  and t h e r e f o r e  s h o u l d  be c o n s i d e r e d  a  p o t e n t i a l  c a r c i n o g e n  i n  
hurnans. The c a r c i n o g e n i c i t y  of E D 3  h a s  been e s t a b l i s h e d  i n  m u l t i p l e  
a n i m a l  s t u d i e s .  A w i d e  r a n g e  o f  tumors i nvo lv ing  v a r i o u s  o r g a n  systems 
have  been  induced ,  r e s a r d l e s s  of t h e  r o u t e  o f  exposu re  ( i . e .  i n g e s t i o n ,  
i n h a l a t i o n ,  d e r m a l l y ) .  

A s y n e r g i s t i c  e f f e c t  i s  s e e n  when d i s u l f i r a m  ( a  n o n c a r c i n o g e n i c  d r u  
c l o s e l y  r e l a t e d  to a  f u n g i c i d e  i n  common u s e )  i s  induced  i n t o  t h e  d i e t  
o f  t h e  t e s t  an imals  p r i o r  t o  i n h a l a t i o n  o f  ED9. Fo l lowing  t h e  i n h a l a t i o  
of EDB, t h e r e  was a  1 0 - f o l d  i n c r e z s e z  inc idence  o f  v a r i o u s  tumors  
(Wong e t  a 1  1980) .  

A s  w e l l  a s  being c a r c i n o g e n i c ,  t h e r e  i s  ev idence  t h a t  EDB i s  muta- 
g e n i c  i n  a  wide spec t rum o f  i n  v i v o  tests. EDB and two o f  i t s  m e t a b o l i t  -- 
bromoace ta ldehyde  and N-ace ty l  c y s t e i n e ,  are p o s i t i v e  i n  t h e  Arnes  
S a l m o n e l l a  a s say .  



E D B ' s  c a r c i n o g e n i c i t y  h a s  been i n p l i e d  by e p i d e m i o l o g i c a l  s t u z i e s .  
These  s t u d i e s  were  based  o n  o c c u p a t i o n a l l y  exposed workers .  whi le  
t h e s e  s t u d i e s  were v e r y  s c a l l ,  and c o n t a i n e d  s e v e r a l  me thodo log ica l  
f l a w s ,  i . e .  sample s i z e  t o o  s m a l l ,  exposure  p e r i o d  t o o  s h o r t ,  and a  
l a c k  o f  f o l l o w  up f o r  s i g n i f i c a n t  n u b e r  o f  t h e  w o r k e r s ,  t h e  d a t a  s t i l  
s u g g e s t s  t h a t  EDB may b e  r e s p o n s i b l e  f o r  t h e  e x c e s s  c a n c e r  t h a t  was 
o b s e r v e d .  

The l i f e t i m e  r i s k  number i s  g iven  a s  102-553/mi l l ion / l  ppb o f  333 
e x p o s u r e  by t h e  Depar tment  o f  H e a l t h  S e r v i c e s .  I t  s t a t e s  t h a t  t h i s  
number r e p r e s e n t s  t h e  t h e o r e t i c a l  r i s k  o f  c a n c e r ,  a ccumula t ed  ove r  a  
70 y e a r  l i f e t i m e  w i t h  c o n t i n u o u s  e x p s u r e  f o r  a l l  70 y e a r s .  I t  i s  
i m p o r t a n t  t h a t  t h i s  number is looked  a t  i n  t h e  c o n t e x t  o f  t h e  o v e r a l l  
p r o b a b i l i t y  o f  d e v e l o p i n g  c a n c e r ,  which i s  on t h e  o r d e r  o f  
250 ,00O/mi l l ion  o v e r  a  70 y e a r  l i f e t i m e .  The l i f e t i m e  r i s k  nurnber f o r  
EDB i s  e s t i m a t e d  f rom a n i m a l  data ,  whereas  t h e  o v e r a l l  p r o b a b i l i t y  is 
b a s e d  o n  human d a t a .  K i ~ h  any t y p e  of r i s k  a s se s smen t  t h e r e  a r e  l i x i t a  
t i o n s .  Among t h e s e  l i n i t a t i o n s  are t h e  folloy.cing: humans a r e  more 
s e n s i t i v e  t h a n  most t e s t  s2ecies; t h e r e  i s  a  wide v a r i a t i o n  i n  s e n s i -  
t i v i t y  t o  p a r t i c u l a r  c a r c i n o g e n s  between s p e c i e s ;  humans a r e  n o t  a  
homogeneous group; and n o s t  a n i m a l  s t u d i e s  a r e  a c u t e  i n  n a t u r e  r a t h e r  
t h a n  c h r o n i c .  

The r i s k  o f  d e v e l o p i n g . c a n c e r  from a  g i v e n  a g e n t ,  s u c h  a s  EDB i s  
d e p e n d e n t  upon background c a n c e r  rate,  t h e  p r e s e n c e  o f  o t h e r  c a r c i n -  
o g e n s  and t h e  p o t e n t i e l  s y n e r g i s t i c  e f f e c t s  t h e y  may have .  The p o i n t  
i n  t h e  l i f e s p a n  a t  which e x p o s u r e  o c c u r s  can  a f f e c t  t h e  r i s k  a s s e s s -  
ment.  I f  a  c a r c i n o g e n  a c t s  a t  a n  e a r l y  s t a g e ,  t h e n  a  s h o r t  exposure  
e a r l y  i n  l i f e  may b e  s u f f i c i e n t  t o  i n d u c e . c a n c e r ,  a n d  any  l a t e r  e F o s u  
a r e  i n c o n s e q u e n c i a l .  I n  a c t u a l i t y  t h e  e s t i m a t e d  l i f e t i m e  r i s k  nu&er 
f o r  EDB may be an u n d e r e s t i m a t i o n .  T h i s  l i k e l y  u n d e r e s t i m a t i o n  i s  
t h o u g h t  to  be due t o  t h e  compe t ing  r i s k  of  p r e m a t u r e  d e a t h  r e s u l t i n g  
f rom t o x i c i t y .  A d e v e l o p i n g  tumor  may have gone u n n o t i c e d  a t  t h e  t i n e  
o f  d e a t h .  

The Department o f  H e a l t h  S e r v i c e s  u ses :  t h e  u p p e r  c o n f i d e n c e  l i r i t  
(UCL) i n  t h e i r  r i s k  a s s e s s m e n t .  T h i s  r e p r e s e n t s  t h e  most  c o n s e r v a t i v e  
a p p r o a c h .  We s t r o n g . 1 ~  a g r e e  w i t h  DOIIS,because when d e a l i n g  w i t h  publ i  
h e a l t h  one  should  taKe t h e  a p p r o a c h  which maximizes p u b l i c  p r o t e c t i o n .  

I n  t h e  f a c e  o f  EDB's c a r c i n o g e n i c  a c t i v i t y ,  w e  f ee l  it s h o u l d  be 
t r e a t e d  a s  hav ing  no t h r e s h o l d .  The re  is no s a f e  l e v e l  f o r  carc inogen  
Accord ing  t o  t h e  Tox ic  S b s t a n c e  S t r a t e g y  Report ( 1 9 8 0 ) :  

"Any exposu re  t o  any amount o f  a c a r c i n o g e n  however s m a l l ,  must be 
r e g a r d e d  a s  an  a d d i t i o n  t o  t h e  c a r c i n o g e n i c  r i s k . . "  

The main g o a l  i s  to  p r o t e c t  human h e a l t h  and w e l f a r e  i n  e v e r y  way 
p o s s i b l e  and  t o  minimize t h e  t o t a l  r i s k  of d e v e l o p i n g  c a n c e r .  I n  o r t e  
t o .  a c c o n p l i s h  t h i s ,  we f e e l  t h a t  t h e  f o l l o w i n g  i s s u e s  need t o  b e  
a d d r e s s e d :  

1) EDB s h o u l d  be i d e n t i f i e d  a s  a t o x i c  a i r  con taminan t ;  
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2 )  a  more a g g r e s s i v e  a p p r o a c h ' i s  needed toward t h e  phasing o u t  of 
a l l  c u r r e n t  u s e s  o f  EDB s t i l l  a l l o w e d ,  which i n c l u d e  f u e l  a d d i t i v e s  
and f r u i t  f u n i g a n t ,  and t h e  rep lacement  of EDB w i t h  nonca rc inogen ic  
a l t e r n a t i v e s ;  

3) EDB shou ld  be recoonizec! a s  a p o t e n t i a l  hunan c a r c i n o g e n ;  

4) EDB should  be t r e a t e d  e s  h a v i n g  no t h r e s h o i d ;  -- 
The C o a l i t i o n  f o r  Cl.ean A i r  i s  a  no r . -p ro f i t ,  s t a t e w i d e  c i t i z e n ' s  

g r o u p  d e d i c a t e d  t o  the e l i m i n a t i o n  of a i r  ? o l l u t i o n .  Thank you f o r  
the o p p o r t u n i t y  t o  submi t  comments on t h i s  i m p o r t a n t  h e a l t h  i s s u e ,  

S i n c e r e l y ,  

Ximberley Will iams-Bean 
Research  Ana lys t  



,, R e f e r e n c e s  Y . 

1) T o x i c  S u b s t a n c e s  S t r a t e g y  C o m m i t t e e ,  " T o x i c  C h e m i c a l s  and P u b l i c  
P r o t e c t i o n :  A R e p o r t  t o  t h e  P r e s i d e n t . "  (Yay 1 9 8 0 )  

2 )  Wong, L .C .  , e t  a1 " C h r o n i c  I n h a l a t i o n  T o x i c i t y  o f  1 , 2 , - D i h r o m o e t h a  
i n  Rats  w i t h  a n d  w i t h o u t  D i e t a r y  D i s u l f i r a m " ,  NIOSH C o n t r a c t  No. 
210-76-0131 ( 1 9 8 0 )  

3 )  ' T e s t i m o n y  i n  S u p p o r t  o f  a  Zero T o l e r a n c e  f o r  EDB Samuel  S .  Z p s t e i n  
and  Joel  S w a r t z ;  U n i v e r s i t y  o f  I l l i n o i s  M e d i c a l  C e n t e r ,  C h i c a g o ,  
I l l i n o i s  P u b l i c  H e a r i n g  P a n e l  on F i n a l  R e g u l a t i o n  o f  EDB 
B o s t o n , M a s s  March 1 9 ,  1984  
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Mr. Richard  Bode 
Ai r  Resources  Board 
1800 1 5 t h  S t r e e t  
P. O. Box 2815 
Sacramento,  CA 95812 

ATTENTION: MEMBERS OF THE SCIENTIFIC REVIEW PANEL 

SUBJECT: CARB Report  on EDB t o  t h e  S c i e n t i f i c  Review Pane l  

Sou the rn  C a l i f o r n i a  Edison  (SCE) has  p r e v i o u s l y  s u b m i t t e d  
cnmments ' to  t h e  Ai r  Resources  Board (ARB) conce rn ing  t h e  
Department of E e a l t h  S e r v i c e s  (DES) r i s k  a s se s smen t  of e t h y l e n e  
d ibromide  ( E D B ) .  These comments, a s  a t t a c h e d ,  a r e  i n c l u d e d  i n  
t h e  c u r r e n t  v e r s i o n  of t h e  r e p o r t  which h a s  been forwarded  t o  
t h e  SRP f o r  rev iew ( p a g e s  72-75) .  We f e e l  t h a t  t h e  s u b s t a n c e  of 
t h e s e  comments h a s  n o t  been a d e q u a t e l y  addFessed by DHS i n  t h e i r  
r e sponse  (page  79 of r e p o r t )  and r e q u e s t  t h a t  t h e y  be 
r e c o n s i d e r e d  by t h e  SRP. S p e c i f i c a l l y ,  t h e  comments conce rn  t h e  
f o r m a t  used t o  p r e s e n t  t h e  r e s u l t s  of r i s k  a s s e s s m e n t s .  T h i s  is 
an i m p o r t 3 n t  i s s u e  v h i c h  i s  r e l e v a n t  t o  a l l  t h e  compounds which 
w i l l  be examined by t h e  DES and SRP and shou ld  be  a d d r e s s e d  i n  
t h i s  e a r l y  phase  of C a l i f o r n i a ' s  program f o r  r e g u l a t i n g  t o x i c  
a i r  p o l l u t a n t s .  

The r i s k  a s s e s s m e n t  r e p o r t s  p repa red  by DHS a r e  t o o l s  t o  be 
used by r i s k  managers  i n  making d e c i s i o n s  c o n c e r n i n g  t h e  c o n t r o l  
of t o x i c  a i r  p o l l u t a n t s .  A r e p o r t  m u s t  convey t h e  d e g r e e  o f  
u n c e r t a i n t y  i n  t h e  r i s k  e s t i m a t e s  f o r  a  g i v e n  s u b s t a n c e  i n  o r d e r  
t o  be u s e f u l .  T h i s  i s  why it is n e c e s s a r y  t o  p r e s e n t  upper  
lower  s t a t i s t i c a l  c o n f i d e n c e  l i m i t s  on r i s k  e s t i m a t e s .  
P r e s e n t a t i o n  o f  t h e  956 upper  c o n f i d e n c e  l i m i t s  (UCLs) from 
s e v e r a l  models o r  t h e  U C L s  d e r i v e d  from d a t a  a t  s e v e r a l  
d i f f e r e n t  tumor s i t e s  i s  n o t  a  s u b s t i t u t e  f o r  p r o v i d i n g  a  r i s k  
manager w i t h  i n f o r m a t i o n  r e g a r d i n g  how h i g h ,  o r  c o n v e r s e l y ,  how 
low t h e  po tency  of a  c a r c i n o g e n  might be. These e s t i m a t e s  must 
b e , c o n s i d e r e d  i n  t h e  c o n t e x t  of  v a r i o u s  a s sumpt ions  of t h e  r isk 
a s s e s s m e n t  ( e . g .  t h a t  humans w i l l  r e a c t  i n  t h e  s a n e  manner a s  
a n i m a l s  and t h a t  t h e r e  i s  no t h r e s h o l d . )  



The DHS s t a f f  h a s  r e j e c t e d  t h e  use  of a  9 5 %  lower  conf idence  
l i m i t  ( L C L )  because  t h e y  b e l i e v e  t h e  t r u e  r i s k  e s t i m a t e  may be 
below t h i s  l i m i t  and t h a t  i t s  p r e s e n t a t i o n  is " m i s l e a d i n g ,  and 
a t t r i b u t . e s  a  g r e a t e r  c e r t a i n t y  t o  t h e  r i s k  v a l u e  t h a n  i s  
w a r r a n t e d " .  We f i n d  t h i s  r e a s o n i n g  d i f f i c u l t  t o  f o l l o w .  Upper 
and lower  c o n f i d e n c e  i n t e r v a l s  a r e  s t a t i s t i c a l l y  d e r i v e d  ranges  
w i t h i n  which an  e s t i m a t e d  v a l u e  f o r  a  p a r t i c u l a r  pa rame te r  may 
l i e .  If D H S  b e l i e v e s  t h a t  t h e  t r u e  lower l i m i t  of  r i s k  i s  f a r  
below t h e  lower  c o n f i d e n c e  l i m i t ,  t h e n  t h i s  v a l u e  s h o u l d  be 
p r e s e n t e d  i n  t h e i r  e v a l u a t i o n  a s  a  p l a u s i b l e  lower  bound t o  t h e  
r ange  of r i s k .  The e x p r e s s i o n  of such a  range  o f  r i s k  i s  
e x t r e m e l y  u s e f u l  t o  r i s k  manaqers  who must make d e c i s i o n s  under 
c o n d i t i o n s  of u n c e r t a i n t y .  Only i f  a l l  t h e  r e l e v + n t  d a t a ,  w i t h  
i t s  a t t e n d a n t  u n c e r t a i n t y ,  a r e  p r e s e n t e d  c a n  in fo rmed ,  
s c i e n t i f i c a l l y - b a s e d  d e c i s i o n s  be nade. 

We have c o n c e r n s  t h a t  DHS i s  t r e a t i n g  t h e  s u b j e c t  of  upper 
and lower  bounds on r i s k  e s t i m a t e s  a s  a  p o l i c y  i s s u e  r a t h e r  t h a n  
a  s c i e n t i f i c  i s s u e .  The overv iew of t h e  EDB r e p o r t  c o n t a i n s  t h e  
f o l l o w i n g  s t a t e m e n t s :  

"The DHS recommends t h e  MLE from t h e  m u l t i s t a g e  model 
f o r  hemangiosarcomas i n  female  mice f o r  c a l c u l a t i n g  t h e  
lower  bound of r i s k . "  .- 
"While l e s s  c o n s e r v a t i v e  r i s k  e s t i m a t e s  can  a l s o  be 
defended  a s  r e a s o n a b l e ,  DHS s t a f f  does  n o t  f e e l  t h a t  
any c a n  be c l e a r l y  p r e f e r r e d ,  and t h e  more c o n s e r v a t i v e  
of e q u a l l y  r e a s o n a b l e  e l emen t s  shou ld  c o n s t i t u t e  t h e  
b a s i s  f o r  r e g u l a t i o n .  " 

The c h o i c e  of t h e  p r o p e r  d a t a  s e t s  and models t o  be  used f o r  
c a l c u l a t i n g  an  e s t i m a t e  of t h e  r ange  of r i s k  i s  c l e a r l y  a 
s c i e n t i f i c  i s s u e .  All i n f o r m a t i o n  should  t h e n  b e  p r e s e n t e d  t o  
r i s k  managers s o  t h e y  c a n  b e  f u l l y  informed when making 
d e c i s i o n s .  I f  r i s k  managers  w i s h  t o  s e l e c t i v e l y  choose  upper and 
l o w e r  bounds f o r  r e g u l a t o r y  p u r p o s e s ,  it is t h e i r  p r e r o g a t i v e .  
However, such  c h o i c e s  a r e  p o l i c y  c h o i c e s  and shou ld  be  k e p t  
s e p a r a t e  f rom t h e  r i s k  a s s e s s m e n t  p r o c e s s .  

We encourage  t h e  SRP t o  c o n s i d e r  t h e s e  comments a s  w e l l  a s  
o u r  p r e v i o u s  comments on t h e  p r e s e n t a t i o n  of risk e s t i m a t e s  w i t h  
r e s p e c t  t o  E D 5  and o t h e r  t o x i c  a i r  con taminan t s  which w i l l  be 
rev iewed i n  t h e  f u t u r e . .  



we appreciate being given the opportunity to provide 
comments to the Scientific Review Panel on this and other 
important issues. 

Sincerely, 

Enclosure 
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January  31, 1985 

H r .  W i l l l a m  V. Loscu to f f ,  Chief  
Toxic P o l l u t a n t s  Branch 
C a l f f o r n l a  A i r  Resources Board 
P.O. Box 2815 
Sacramento, C a l l f o r n f a  95812 

Dear H r .  Loscu tof f :  

Sub j ec t :  Repor t  on t h e  Hea l th  E f f e c t s  o f  Ethylene D1broml.de 

Sou thern  C a l l f o r n l a  Edlson Company has.-revleued t h e  r e p o r t  
e n t i t l e d  "Health E f f e c t s  of Ethylene  DibromlGe (EDB)" and would 
l i k e  t o  submlt  t h e s e  b r i e f  comments on t h e  methods used t o  
assess and communicate t h e  h e a l t h  r i s k s  o f  t h i s  chemical. SCE 
b e l i e v e s  t h a t  e s t l rna tes  o f  t h e  ca r c lnogen l c  r l s k  of ED8 and 
o t h e r  chemlca l s  which are provided t o  t h e  Board a c e  v e r y  
Lmportant because  they w l l l  FnEluence dec l s l ons  whlch a r e  made 
on t h e  LLstFng and c o n t r o l  measures f o r  t o x i c  a i r  p o l l u t a n t s  Ln 
C a l l f o c n l e .  

We have  concerns .  however w l t h  t h e  methods by whlch t h e  
u n c e r t a i n t y  o €  a r i s k  assessment  a r e  being communicated t o  those  
who w l l l  u l t i m a t e l y  make r i s k  management dec l s l ons .  The 
provlslons. .oE H & S Code S e c t i o n  39660.(c) provide t he .boa rd  
w l t h  a n  Lnd lca t l on  of how t h i s  u n c e r t a i n t y  should be expressed.  
S p e c l f l c a l l y ,  t h e  S t a t e  Department of Heal th  ServFcesl  
evaluation of  h e a l t h  e f f e c t s  must a s s e s s  t h e  a v a i l a b l l l t y  and 
q u a l i t y  o f  d a t a  on h e a l t h  e f f e c t s .  and f o r  subs tances  where 
t h e r e  1s no t h r e s h o l d  of s i g n i f i c a n t  adverse  h e a l t h  e E f e c t s ,  t h e  
canne o f  r i s k  must be provlded.  As discussed  below. 
rnathematlcal  models are a v a i l a b l e  vh l ch  can e s t i m a t e  t h e  h e a l t h  
c i s k  posed by a ca rc inogen  and t h e  u n c e r t a l n t y  around t h a t  
estimate Fn t h e  form of conf idence  i n t e r v a l s  whlch convey t h e  
p o t e n t i a L  r ange  Eor t h a t  c l s k .  We f e e l  t h a t  t he  requirements 
f o r  t h e  s t a t e  board t o  participate Ln the  eva lua t l cn  of h e a l t h  
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eFEec ts  ( S e c t i o n  39660. ( a ) )  g l v e s  t he  board t h e  p r e r o g a t l v e  t o  
\ r e q u e s t  t h e  DOHS t o  convey t h l s  ln€ocmati.on i n  Lts h e a l t h  

e v a l u a t  Lon. 

The EBB r e p o r t  s e r v e s  as a n  example. U n c e r t a i n t y  caused by 
t h e  c h o l c e  o f  model 1s d e m o n s t r a t e d  by obse rv ing  t h a t  t h e  cho lce  
oE dose / cesponse  ( e x t r a p o l a t L o n )  model can g r e a t l y  bnf luence  t h e  
s l s k  e s t l m a t e s  d e r i v e d  Eor EDB. S lmFlar ly .  t h e  l n f l u e n c e  by t h e  
c h o l c e  oE a n i m a l  tumor d a t a ,  u sed  t o  estlmate r i s k .  1s a l s o  s e e n  
t o  c o n t r i b u t e  t o  c l s k  e s t l m a t e  u n c e c t a l n t y .  

- Ue f e e l  t h a t  a n o t h e r  component of  t h e  r l s k  a s se s smen t  
u n c e r t a i n t y  s h o u l d  a l s o  be p r e s e n t e d ;  u n c e c t a l n t y  i n  t h e  rCsk 
e s t l m a t e s  once t h e  c h o l c e  o f  a n  a p p r o p r i a t e  model and d a t a  s e t  
have  been  made. The r e p o r t  d e m o n s t r a t e s  t h i s  t o  some deg ree  by - 
shoving b o t h  t h e  maxlnurn l h k e l l h o o d  e s t l m a t e  ( M E )  a n d  t h e  
9 5  p e r c e n t  uppe r  conEldence  l i m i t  (UCL) on r i s k  f o r  c e r t a l n  sets 
o f  d a t a .  Uhat 1s m l s s l n g  1s t h e  lower co.nfFdence l l m i t  on  r i s k  
(e.g.. a 95 p e r c e n t  LCL) t o  show t h e  f u l l  range  i n  t h e  
u n c e r t a i n t y  o f  t h e s e  e s t i m a t e s .  Only by corrslunlcatlng t h i s  
comple t e  r ange  c a n  a d e c l s l o n  maker ( r t s k  manager) g a l n  a n  
undecs tandbng  o f  how l a r g e  o r ,  c o n v e r s e l y .  how s m a l l  t h e  
p o t e n t i a l  h e a l t h  l rnpacts  n l g h t  b e  Eor a t o x l c  a i r  p o l l u t a n t .  

F i g u r e  1 shows r l s k  e s t l r n a t e s  c a l c u l a t e d  f o r  n a s a l  
m a l l g n a n c l e s  l n  male r a t s  u s l n g  t h e  d a t a  EGn t h e  DOHS Repor t  on 
EDB w l t h  a c z c e n t  v e r s i o n  oE t h e  m u l t i s t a g e  model deve loped  b y  
Grump and Hove (2 ) .  Us lng  a l i f e t i m e  a i r b o r n e  e x p o s u r e  t o  -1.0 
ppb EDB l t  c a n  be shown t h a n  t h e  ME Eor y l s k  is  a b o u t  243 p e r  
r n l l l l o n  p e r s o n s  exposed  a n d  t h l s  c l s k  nay be as h i g h  as 303 p e r  
r n l i l l o n  (3 ) .  However it s h o u l d  a l s o  b e  no ted  t h a t  t h i s  r i s k  
rnlght  a l s o  b e  as low as 186 p e r  mi l lbon  exposed.  From a 
s t a t b s t l c a l  s t a n d p o i n t  t h e  number d e s c r l b l n g  t h e  lower  
eonfLdence  1Fml.t 1s e q u a l l y  l i k e l y  a s  a n  t n t e r p r e t a t l o n  oE t h e  
d a t a  as t h e  number d e s c r l b l n g  t h e  upper I i m l t .  

SCE f e e l s  t h a t  l t  1s i m p o r t a n t  EOK a p u b l l c  oEELclal  making 
rLsk  management .dec l s1ons  on  a chemica l  be  f u l l y  Lnforrned on.  a11 
t h e  uncertainties a s s o c l a t e d  w l t h  r l s k  e s t l m a t e s  which c a n  
l n f l u e n c e  t h e s e  c h o l c e s .  We recommend t h a t  DOHS i n c o r p o r a t e  t h e  
f u l l  r a n g e  oE r i s k  e s t l m a t e s  i n t o  t h l s  r e p o r t  and f u t u r e  r e p o r t s  
t o  t h e  SRP and t h e  ARB concerning t h e  h e a l t h  Fmpact oE t o x i c  a i r  
p o l l u t a n t s  b y  Lnc lud lng  l o w e r  as w e l l  as upper  confidence bounds 
on  c l s k .  

E. J: Feeder .  e h . ~ .  
Manager of EnvLronmental OperatLons 



O I S R O U O E T H A N E  R I S K  A S S E S S M E N T  

0.3 1 . 0  1 . 5  2 . 0  2 .  S 

A I R  C O U C E W T R A T l O Y  ( P P B )  

. ... , 
, . 

FIGURE 1. L i f e t i m e  R i s k  E s t i m a t e s  i n  Terms o f  C a n c e r s  
p e r  M i l l i o n  P e r s o n s  Exposed a t  V a r i o u s  A i r b o r n e  
C o n c e n t r a t i o n s  o f  E t h y l e n e  Dibromide .  U C L  = 95; Upper 
C o n f i d e n c e  L i m i t  o n  R i s k .  HLE = Haximum L i k e l i h o o d  
E s t i m a t e  o f  R i s k .  LCL = 9 5 %  Lower C o n f i d e n c e  L i m i t  o n  
R i s k .  [ D a t a  a r e  f o r  n a s a l  c a v i t y  m a l i g n a n c i e s  i n  m a l e  
r a t s  a s  r e p o r t e d  i n  r e f e r e n c e  1 . 1  
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