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NOTICE 

Statements and views presented i n  these proceedings are  t o t a l l y  
those o f  t he  speakers and do n o t  necessa r i l y  r e f l e c t  the  views and 
p o l i c i e s  of  the  I n t e r n a t i o n a l  J o i n t  Commission o r  i t s  Water Q u a l i t y  
Board. Mention o f  t r ade  names o r  commercial products does n o t  
c o n s t i t u t e  endorsement o r  recommendation f o r  use. 
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INTRODUCTION 

BACKGROUND 

I n  response t o  i d e n t i f i e d  t o x i c  and hazardous chemical problems i n  bo th  
Canada and t h e  Un i ted  States, and i n  order  t o  prevent  t h e  occurrence o f  
a d d i t i o n a l  f u t u r e  problems, numerous p ieces o f  l e g i s l a t i o n  have been passed i n  
recen t  years and some are  s t i l l  i n  t he  process o f  be ing  implemented. Given 
the  emergent s t a t e  o f  these r e g u l a t o r y  programs and a common i n t e r e s t  o f  t h e  
Great Lakes j u r i s d i c t i o n s  i n  t h e i r  shared resource, t h e  Great Lakes Water 
Q u a l i t y  Board o f  t h e  I n t e r n a t i o n a l  J o i n t  Commission agreed t o  sponsor a se r i es  
o f  workshops t o  address the  mu tua l l y  shared problems and common o p p o r t u n i t i e s  
associated w i t h  development and implementat ion o f  r e g u l a t o r y  c o n t r o l  programs, 
e s p e c i a l l y  those which necess i ta te  i n t e r j u r i s d i c t i o n a l  coo rd ina t i on  i n  t h e  
Great Lakes Basin. A l l  media - a i r ,  water, and land - were t o  be considered. 

The Water Q u a l i t y  Board approved a s e r i e s  o f  f o u r  workshops. The f i r s t  
t h r e e  workshops - Hazard Assessment, E a r l y  Warning Systems, and Data Acqu is i -  
t i o n  and Management - would address s p e c i f i c  aspects o f  t o x i c  substances 
c o n t r o l  programs a t  t he  opera t iona l  l eve l ,  i nc lud iqg :  

1. C r i t e r i a  f o r  i d e n t i f i c a t i o n  o f  t o x i c  and hazardous substances. 

2. P r i o r i t i z a t i o n  o r  rank iqg  o f  these substances. 

3. E a r l y  warning systems t o  prevent  c r i s i s  s i t u a t i o n s .  

4. Survei 11 ance and mon i to r ing  a c t i v i t i e s  i n  suppor t  o f  c o n t r o l  programs. 

5. I n t e r j u r i s d i c t i o n a l  movement o f  ma te r i  a1 s. 

The workshops were conceived as a nieans t o  address these and o t h e r  
concerns dur ing  the  c r i t i c a l  stages o f  c o n t r o l  program implementation. The 
f o u r t h  and f i n a l  workshop would consider  an o v e r a l l  s t r a t e g y  f o r  t o x i c  
substances i n  t h e  Great Lakes Basin, based on i n fo rma t i on  and m a t e r i a l  
presented a t  t h e  f i r s t  t h r e e  workshops, and w i t h i n  t h e  contex t  o f  management 
and p o l i c y  cons idera t ions .  

GOALS 

The goals  o f  t he  workshops were t o  p rov ide  a forum t o :  

1. Discuss mutual concerns. 

2. Develop s o l u t i o n s  t o  t h e  ope ra t i ona l  problems associated w i t h  t o x i c  
and hazardous substance r e g u l a t o r y  programs. 



3. F a c i l i t a t e  t h e  o r d e r l y  development o f  compat ib le  c o n t r o l  programs f o r  
t h e  Great  Lakes Basin. 

O B J E C T I V E  

The o v e r a l l  o b j e c t i v e  was t o  p resen t  t o o l s  t h a t  p a r t i c i p a n t s  cou ld  use t o  
improve and expand t h e i r  own c o n t r o l  programs and t o  develop some degree o f  
cons is tency  i n  those programs. i 
WORKSHOP 1 - HAZARD ASSESSPIENT 

The l a r g e  number o f  chemicals t h a t  a re  manufactured, processed, used, and 
disposed o f  i n  t h e  Great Lakes Basin underscores t h e  p o t e n t i a l  f o r  r e l ease  o f  
t o x i c  and hazardous chemicals t o  t h e  environment. The need t o  i d e n t i f y  
p r i o r i t y  substances and t o  assess t h e i r  h e a l t h  and env i ronmenta l  impact i s  
c l e a r .  Present ly, '  j u r i s d i c t i o n s  i n  t h e  Great  Lakes Basin s e l e c t  p r i o r i t y  
substances i n  d i f f e r e n t  ways and f o r  d i f f e r e n t  reasons, and appa ren t l y  o f t e n  
w i t h o u t  an adequate i n f o r m a t i o n  base. Whi le  such approaches may s u f f i c e  t o  
meet l i m i t e d ,  shor t - range ob jec t i ves ,  a s i ng le ,  mutual  p r i o r i t y - s e t t i n g  
process based on comoq, compat ib le  i d e n t i f i c a t i o n  c r i t e r i a  i s  d e s i r a b l e  f o r  
bo th  s h o r t -  and long- ,  ange i n v e s t i g a t i o n  and c o n t r o l  o f  t o x i c  and hazardous 
substances i n  t h e  Great  Lakes Basin. 

The f i r s t  workshop, on hazard assessment, was h e l d  A p r i l  9-11, 1979 i n  Ann 
Arbor, Michigan; 102 people at tended. 

PURPOSE 

The purposes o f  t h e  Hazard Assessment Workshop were t o :  

1. Exchange i n f o r m a t i o n  on e x i s t i n g  hazard assessment procedures and 
r e l a t e d  t o x i c  substances c o n t r o l  programs. 

2. Make recomniendations f o r  development and implementat ion o f  common 
hazard assessment procedures and related programs in the Great Lakes 
Basin. 

I N T E N D E D  A U D I E N C E  

The workshop was in tended as a forum f o r  f e d e r a l ,  p r o v i n c i a l ,  and s t a t e  
personnel  work ing a c t i v e l y  i n  t he  f i e l d  o f  t o x i c  and hazardous substances and 
a l s o  f o r  those i n  a p o s i t i o n  t o  i n f l u e n c e  p o l i c y  and d e c i s i o n  making. 
P a r t i c i p a n t s  a1 so i nc l uded  rep resen ta t i ves  f rom i ndus t r y ,  env i ronmenta l  
advocacy groups, r e p r e s e n t a t i v e s  o f  e l e c t e d  l e g i s l a t o r s ,  and o the rs  i n v o l v e d  
w i t h  hazard assessment. 

D E F I N I T I O N  OF HAZARD ASSESSMENT 

To p rov ide  a common s t a r t i n g  p o i n t ,  t h e  f o l l o w i n g  " i d e a l "  d e f i n i t i o n  o f  
hazard assessment was proposed: 

Hazard assessment means t h e  e v a l u a t i o n  o f  e x i s t i n g  da ta  and 
i n f o r m a t i o n  on chemical substances. Data and i n f o r m a t i o n  



i nc ludes ,  bu t  i s  n o t  l i m i t e d  t o  phys i ca l ,  chemical, and 
t o x i c o l o g i c a l  c h a r a c t e r i s t i c s ;  p roduc t i on  volume; uses; 
env i ronmenta l  r e l ease  and f a t e ;  exposure; and economic 
cons ide ra t i ons .  The e v a l u a t i o n  i s  u s u a l l y  achieved by 
means o f  a  formal  process o r  procedure, us i ng  s p e c i f i c  
c r i t e r i a  and r a t i o n a l e  w i t h i n  a  program framework and w i t h  
d e f i n i t e  goals .  The o b j e c t i v e  i s  t o  determine impacts on 
human h e a l t h  and t h e  environment w i t h  a  v iew toward 
c o n t r o l l i n g  con tamina t ion  o f  t h e  ecosystem. 

STRUCTURE AND CONTENT 

The Hazard Assessment Workshop i nc l uded  fo rma l  p resen ta t i ons  f rom i n v i t e d  
speakers t o  descr ibe :  

1. Federa l  env i ronmenta l  programs. 

2. Federa l  h e a l t h  programs. 

3. S ta te  and p r o v i n c i a l  environmental  and h e a l t h  programs. 

4. Non-governrrrental programs ( i n d u s t r y  and env i ronmenta l  advocacy). 

Each agency, j u r i s d i c t i o n ,  o r  program has some, b a s i s  t o  determine what 
aspec t ( s )  o f  t h e  t o x i c  substance i ssue  w i  11' be addressed. A f t e r  an assess- 
ment o f  t h e  p o t e n t i a l  hazard i s  completed, t h e  r e s u l t  i s  used as t h e  b a s i s  f o r  
p r i o r i t y  s e t t i n g ,  s tandard development, i n f o rma t i on  ga ther ing ,  and r e g u l a t o r y  
d e c i s i o n  making i n  areas o f  human h e a l t h  and/or env i ronmenta l  p r o t e c t i o n .  

Recognizing t h a t  each agency, j u r i s d i c t i o n ,  o r  program has a  s p e c i f i c  
reason f o r  conduc t ing  hazard assessment, and us ing  t h e  proposed d e f i n i t i o n  o f  
hazard assessment above, each i n v i t e d  speaker was requested t o  address t h e  
f o l l o w i n g  areas: 

How does your  agency, j u r i s d i c t i o n ,  o r  program make i t s  i n i t i a l  
de te rm ina t i on  of what may c o n s t i t u t e  a  hazard, i .e.  what i s  you r  
s t a r t i n g  p o i n t ?  What i s  t h e  o v e r a l l  f u n c t i o n  o f  your  agency o r  
program rega rd ing  t h e  i ssue  o f  t o x i c  substances and hazard 
assessment? The bas i s  cou ld  be such p o i n t s  as: 
A. L e g a l / l e g i s l a t i v e  mandate 
5. Cour t  d e c i s i o n ( s )  
C. Product  l i n e ( s )  
D. Known concerns o r  i n h e r i t e d  issues 
E. Raison d ' e t r e  

2. blhat i s  you r  s c i e n t i f i c  and t e c h n i c a l  bas i s  f o r  hazard assessment? 
How and where does your  inTormat ion come from? Speakers were asked 
t o  p l a c e  t h e i r  emphasis here. 

3. What a re  t h e  unique and i n n o v a t i v e  c h a r a c t e r i s t i c s  o f  you r  programs 
o r  a c t i v i t i e s ?  

4. A f t e r  you r  hazard assessment process i s  complete t o  t h e  b e s t  e x t e n t  
poss ib l e ,  how, then, do you o r  can you use i t  i n  your  a c t i v i t i e s ?  



5. What a re  t h e  l i m i t a t i o n s  encountered o r  p r e - e s t a b l i s h e d  i n  you r  
assessment process, p r i o r i t y  s e t t i n g ,  and d e c i s i o n  making? Speakers 
were asked t o  i n t e g r a t e ,  as app rop r i a t e ,  t h e  f o l l o w i n g  p o i n t s  i n t o  
t he  f o u r  p reced ing  i tems:  
A. Institutional/historical 
B. Regu la to r y  
C. O rgan i za t i ona l  
D. Budgetary  
E. Personnel  ( e x p e r t i s e )  
F. I n f o r m a t i o n  
G. Program t ime  c o n s t r a i n t s  

' The  m a t e r i a l  and i n f o r m a t i o n  presented was t o  be used t o :  

1. Acqua-int p a r t i c i p a n t s  w i t h  e x i s t i n g  hazard assessment procedures and 
methodolog ies and w i t h  how r e g u l a t o r y  programs a re  be ing  implemented. 

2. I d e n t i f y  sources o f  r e l e v a n t  m a t e r i a l  and i n f o r m a t i o n  and how t h e y  
a re  be ing  u t i l i z e d  by r e g u l a t o r y  agencies. 

3. S t i m u l a t e  d i scuss ion  and c o n t i n u i n g  s c i e n t i f i c  and r e g u l a t o r y  
c o n t a c t s  t o  f a c i l i t a t e  f r e e  exchange o f  i n f o r m a t i o n  and ideas on 
hazard assessment. 

4. I d e n t i f y  s t r e n g t h s  and weaknesses o f  e x i s t i n g  hazard assessment 
procedures.  

5. . I d e n t i f y  f u r t h e r  research  and o t h e r  programs necessary t o  suppor t  
hazard assessment a c t i v i t i e s .  

6. Make recomnendations f o r  development o f  methods t o  i n t e g r a t e  e x i s t i n g  
hazard assessment procedures and r e l a t e d  programs. 

7 .  Develop coope ra t i on  and c o o r d i n a t i o n  t o  avo id  d u p l i c a t i o n .  

Us ing t h e  f o rma l  p r e s e n t a t i o n s  as a  s t imu lus ,  two panel  d i s cuss ions  were 
scheduled t o  p r o v i d e  speaker/audience i n t e r a c t i o n  and a d d i t i o n a l  i n p u t .  
F a c i l i t a t o r s  were a l s o  asked t o  t a k e  notes on t h e  f o rma l  p r e s e n t a t i o n s  and t h e  
panel  d i scuss ions ,  and t hen  p resen t  a  summary o f  t h e  ma jo r  p o i n t s .  The key 
ques t i ons  r e l a t e d  t o  hazard assessment would then  be pos ted  and answers 
developed by  t h e  p a r t i c i p a n t s .  S p e c i f i c  conc lus i ons  and recommendations t o  
improve hazard assessment a c t i v i t i e s  and r e 1  a ted  programs would a1 so be 
developed and fo rwarded  f o r  a c t i o n  t o  t h e  Water Q u a l i t y  Board. 

The fo rma l  s t r u c t u r e  o f  t h e  workshop i s  g i ven  i n  Tab le  1. 

CONTENT OF PROCEEDINGS 

These proceedings con ta i n :  

1. Formal p r e s e n t a t i o n s  by t h e  i n v i t e d  speakers. 

2. sumnary and conc lus ions  o f  t h e  d i scuss ion  sessions. 



TABLE 1 

PROGRAM OUTLINE FOR HAZARD ASSESSMENT WORKSHOP 

MONDAY - APRIL 9 

INTRODUCTION 

W.G. Turney, Mich igan Dept. o f  Na tu ra l  Resources 

SESSION 1 - FEDERAL ENVIRONMENTAL PROGRAMS 
Moderator:  D. K r a f t ,  U.S. Environmental  P r o t e c t i o n  Agency 

Presen ta t ions :  Chapters 1-10 

PAN EL 
Moderator:  D. H a l l e t t ,  Canadian W i l d l i f e  Serv ice  

D iscuss ion  and a m p l i f i c a t i o n  o f  m a t e r i a l  presented d u r i n g  
Session 1. A d d i t i o n a l  i n p u t  f rom a l l  workshop p a r t i c i p a n t s .  

TUESDAY - APRIL 10 

SESSION 2 - FEDERAL HEALTH PROGRAMS 
Moderator:  J.R. Hickman, Dept. o f  Na t i ona l  Hea l t f i  and Wel fare 
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CHAPTER 1 

HAZARD ASSESSMENT FOR PURPOSES 
OF FEDERAL LEGISLATION IN CANADA: 

THE FISHERIES ACT, THE CLEAN AIR ACT, AND 
THE ENVIRONMENTAL CONTAMINANTS ACT 

Timothy D. Leah 
Environmental  P r o t e c t i o n  Se rv i ce  

Department o f  Environment 
Ottawa, On ta r i o  KIA 1C8 

INTRODUCTION 

The purpose o f  my p r e s e n t a t i o n  today i s  t o  f a m i l i a r i z e  you w i t h  t h e  r o l e  
of t h e  Canadian federa l  Department of t h e  Environment i n  t he  f i e l d  o f  env i ron-  
mental  contaminants, and t h e  methods used i n  t h e  department t o  p r i o r i z e  and 
assess t h e  hazards assoc ia ted  w i t h  contaminants.  

Before g e t t i n g  t o  t h a t ,  I would l i k e ' t o  say a  few words about t h e  r o l e  o f  
t h e  department i n  environmental  p r o t e c t i o n .  I n  Canada, env i ronmenta l  p ro tec -  
t i o n  i s  a  r e s p o n s i b i l i t y  shared by bo th  t h e  f e d e r a l  and t h e  t e n  p r o v i n c i a l  
governments. A l though t h e  Canadian c o n s t i t u t i o n  does n o t  address env i ron-  
menta l  c o n t r o l  per  se, t h e r e  a re  i n s t i t u t i o n a l  t r ends  f rom which bo th  l e v e l s  
d e r i v e  a u t h o r i t y  i n  t h i s  area. 

The Environmental  P r o t e c t i o n  Serv ice  (EPS) o f  t h e  Department o f  t h e  
Environment i s  r espons ib l e  f o r  development o f  env i ronmenta l  c o n t r o l  r egu la -  
t i o n s .  Agreements have been reached between t h e  f e d e r a l  government and some 
of t he  prov inces,  i n c l u d i n g  Onta r io ,  which a r t i c u l a t e  t h e  r e s p o n s i b i l i t i e s  o f  
each l e v e l  i n  t h e  implementat ion o f  c o n t r o l  programs and enforcement 
r e g u l a t i o n s .  I want t o  p o i n t  o u t  t h a t  w h i l e  t h e r e  a re  o the r  p ieces  o f  
env i ronmenta l  l e g i s l a t i o n  admin is te red  by o the r  se rv i ces  i n  t h e  department, 
t h i s  d i scuss ion  i s  con f i ned  t o  those aimed a t  p r e v e n t i n g  con tamina t ion  o f  t h e  
environment.  

EPS i s  comprised of t h r e e  d i r e c t o r a t e s ,  each o f  which adm in i s te r s  a  
p a r t i c u l a r  p i ece  o f  l e g i s l a t i o n  as shown i n  Table 1. The Water P o l l u t i o n  
Con t ro l  D i r e c t o r a t e  (WPCD) admin is te rs  t h e  Ocean Dumping Con t ro l  Ac t  and 
S e c t i o n  33 of t h e  F i s h e r i e s  Act, which are designed t o  p reven t  t h e  depos i t  o f  
d e l e t e r i o u s  substances i n t o  waters  f requented  by f i s h  except  as au tho r i zed  by 
r e g u l a t i o n .  The Ocean Dumping Con t ro l  Act i s  a p p l i e d  e x c l u s i v e l y  t o  mar ine 
environments, and o t h e r  sec t i ons  o f  t h e  F i s h e r i e s  Ac t  a re  admin is te red  by t h e  
Department of F i s h e r i e s  and Oceans, so d i scuss ion  here w i l l  be l i m i t e d  t o  
Sec t ion  33 o f  t he  F i s h e r i e s  Act  (FA). 

The A i r  P o l l u t i o n  Con t ro l  D i r e c t o r a t e  (APCD) admin is te rs  t h e  Clean A i r  Act  
(CAA) whose main purpose i s  t o  p r o t e c t  p u b l i c  h e a l t h  by r e g u l a t i n g  t h e  
emiss ion o f  hazardous p o l l u t a n t s  t o  t h e  atmosphere. The Environmental  Impact 
Cont ro l  D i r e c t o r a t e  (EICD) admin is te rs  t h e  Environmental  Contaminants Ac t  
(ECA) which c o n t r o l s  t he  re l ease  o f  contaminants by  r e g u l a t i n g  t h e i r  use. 



TABLE 'I. 

TABLE 2 

DIRECTORATE 

Water Pollution 
Control Directorate 

Air Pollution 
Control Directorate 

Environmental Impact 
Control Directorate 

F I SHER I ES ACT 

LEGISLATIVE MANDATE 

Section 33, Fisheries Act 

Clean Air Act 

Environmental Contaminants Act 

Scope - control release of deleterious substances to receiving waters 

Approach to control - establish effluent regulations and guidelines for 
industry sectors. 

TABLE 3 

PROTOCOL FOR DEVELOPMENT OF CONTROL STRATEGIES - WATER 
POLLUTION CONTROL DIRECTORATE 

1. Problem identification - selection of industry sectors for review 

2 .  ~etailed' review of selected industry sectors 

3. Development of regulations and guidelines 



EPS has adopted t h e  p r e v e n t i v e  ph i losophy  o f  c o n t r o l l i n g  p o l l u t i o n  a t  t h e  
source. The CAA and Sec t i on  33 o f  t h e  FA a re  used t o  c o n t r o l  r e l eases  o f  
harmful substances b y  e s t a b l i s h i n g  emiss ion and e f f l u e n t  g u i d e l i n e s  and 
r e g u l a t i o n s .  The main t h r u s t  o f  t h e  ECA on t h e  o t h e r  hand i s  t o  c o n t r o l  t h e  
uses o f  a  substance which may r e s u l t  i n  i t s  r e l e a s e  t o  t h e  environment r a t h e r  
than  t o  r e g u l a t e  q u a n t i t i e s  which may be re leased  p e r  se. However, ECA may be 
used t o  s e t  e f f l u e n t  r e g u l a t i o n s  f o r  a  s p e c i f i c  contaminant  i n  cases where 
o t h e r  l e g i s l a t i o n  w i l l  no t  address t h e  problem. I n  t h i s  sense, ECA i s  a  
" c a t c h - a l l "  p i e c e  o f  l e g i s l a t i o n .  

Hazard assessment has been def ined,  f o r  t h e  purpose o f  t h i s  workshop, as 
t h e  e v a l u a t i o n  o f  e x i s t i n g  da ta  and i n f o r m a t i o n  on chemical substances u s i n g  a  
f o rma l  process w i t h  s p e c i f i c  c r i t e r i a  and r a t i o n a l e  w i t h i n  a  program framework 
and w i t h  d e f i n i t e  goa ls .  The d e f i n i t i o n  o f  what c o n s t i t u t e s  a  hazardous 
substance and t h e  c r i t e r i a  used i n  hazard assessment va r y  t o  s u i t  t h e  program 
o b j e c t i v e s  and i n t e n t  o f  a  p a r t i c u l a r  ac t .  The u l t i m a t e  goa l  o f  EPS con- 
taminan ts  programs i s  t o  p reven t  o r  m in im ize  degrada t ion  o f  t h e  environment 
th rough  implementat ion o f  e f f e c t i v e  c o n t r o l  programs. 

I shou ld  ment ion t h a t  some o f  t h e  methods and c r i t e r i a  I w i l l  be d i scus -  
s i n g  a re  under rev iew a t  t h i s  t ime .  The p r e s e n t a t i o n  descr ibes  t h e  way t h a t  
assessments a re  cur1, t ln t ly  c a r r i e d  o u t  f o r  deve lop ing s t r a t e g i e s .  However, we 
should  keep i n  mind t h a t  procedures f o r  hazard assessment w i l l  be a l t e r e d  
p e r i o d i c a l l y  f o r  two reasons: 

1. A t  one t i m e  i t  was a  s imp le  m a t t e r  t o  p r i o r i z e  problems f o r  r e g u l a -  
t i o n  s i nce  those r e q u i r i n g  immediate a c t i o n  were obvious. Having 
d e a l t  w i t h  these, we must now t u r n  our  a t t e n t i o n  t o  t h e  vas t  number 
o f  substances whose hazardous na tu re  i s  n o t  so obvious. The t ask  o f  
assess ing these hazards and p r i o r i z i n g  them f o r  c o n t r o l  w i l l  be 
d i f f i c u l t  and w i l l  r e q u i r e  i n c r e a s i n g l y  s o p h i s t i c a t e d  assessment 
p r o t o c o l s .  

2. Environmental  p r o t e c t i o n  must compete w i t h  o t h e r  s o c i a l  and economic 
o b j e c t i v e s ,  and c o n t r o l  s t r a t e g i e s  w i l l  have t o  r e f l e c t  these con- 
s i d e r a t i o n s .  I n  Canada, a l l  proposed f e d e r a l  r e g u l a t i o n s  a re  sub- 
j e c t e d  t o  a  socio-economic impact a n a l y s i s  (SEIA) be fo re  imple-  
menta t ion  t o  weigh t h e  s o c i a l ,  economic, and env i ronmenta l  c o s t s  and 
b e n e f i t s .  As a  r e s u l t ,  w h i l e  t h e  abso lu te  hazard posed by  a  
substance w i l l  remain constant ,  t h e  degree o f  acceptab le  hazard w i l l  
l i k e l y  f l u c t u a t e  as a  r e s u l t  o f  t h i s  c o s t l b e n e f i t  ana l ys i s .  

What I would l i k e  t o  do now i s  cons ide r  each o f  t h e  ac ts  i n  Table  1 i n  
terms o f  t h e  methods used t o  assess hazards f o r  t h e  purpose o f  development o f  
c o n t r o l  s t r a t e g i e s .  

HAZARD ASSESSMENT: F ISHERIES ACT 

STARTING POINT AND FUNCTION OF THE WATER POLLUTION CONTROL DIRECTORATE 

The l e g  i s  l a t i v e  mandate o f  t h e  Abatement and Compliance Branch (ACB), WPCD 
i s  Sec t i on  33 o f  t h e  F i s h e r i e s  Ac t  (Tab le  2) ,  whose purpose i s  t o  p r o t e c t  f i s h  
by  p r o h i b i t i n g  t h e  depos i t  o f  d e l e t e r i o u s  substances i n t o  waters  f r equen ted  b y  
f i s h .  "De le te r i ous  substance" i s  de f i ned  as: 



1. Any substance t h a t ,  i f  added t o  any water,  would degrade o r  a l t e r  o r  
f o r m  p a r t  of a  process of d e g r a d a t i o n  o r  a l t e r a t i o n  o f  t h e  q u a l i t y  o f  
t h a t  wa te r  so t h a t  i t  i s  rendered  o r  i s  l i k e l y  t o  be r e n d e r e d  
d e l e t e r i o u s  t o  f i s h  o r  f i s h  h a b i t a t  o r  t o  t h e  use by man o f  f i s h  t h a t  
f r e q u e n t  t h a t  water,  o r  

2. Any w a t e r  t h a t  c o n t a i n s  a  substance i n  such q u a n t i t y  o r  concen t ra -  
t i o n ,  o r  t h a t  has been so t r e a t e d ,  processed, o r  changed by  h e a t  o r  
o t h e r  means, f r o m  a  n a t u r a l  s t a t e  t h a t  i t  would, i f  added t o  any 
o t h e r  water,  degrade o r  a l t e r  o r  f o r m  p a r t  o f  a  p rocess  o f  degra- 
d a t i o n  o r  a l t e r a t i o n  o f  t h e  q u a l i t y  o f  t h a t  w a t e r  so t h a t  i t  i s  
rendered  o r  i s  l i k e l y  t o  be rendered  d e l e t e r i o u s  t o  f i s h  o r  f i s h  
h a b i t a t  o r  t o  t h e  use by man o f  f i s h  t h a t  f r e q u e n t  t h a t  water .  

E f f e c t i v e  c o n t r o l  i s  p o s s i b l e  o n l y  i f  t h e  t e c h n o l o g y  i s  a v a i l a b l e  t o  
p r e v e n t  t h e  e n t r y  o f  d e l e t e r i o u s  substances i n t o  e f f l u e n t s  o r  t o  remove them 
once t h e y  e n t e r  t h e  e f f l u e n t .  To c o n t r o l  p o l l u t i o n  a t  t h e  source,  ACB 
deve lops e f f  1  u e n t  s tandards  based on b e s t  p r a c t i c a b l e  t e c h n o l o g y  (BPT) . T h i s  
e s t a b l i s h e s  a  b a s e l i n e  s tandard  f o r  wa te r  p o l l u t i o n  c o n t r o l  f o r  each m a j o r  
i n d u s t r i a l  s e c t o r .  Such b a s e l i n e  s tandards  a r e  a p p l i e d  n a t i o n a l l y  and p r e v e n t  
t h e  occur rence  of " p o l l u t i o n  havens", areas t h a t  a t t r a c t  p o l l u t i n g  i n d u s t r i e s  
as a  r e s u l t  o f  i n c o ~ : i s t e n t  env i ronmenta l  p r o t e c t i o n  l e g i s l a t i o n .  

The approach t o  c o n t r o l  has been t o  r e g u l a t e  e f f l u e n t s  from i n d u s t r y  
s e c t o r s .  A t  p resen t ,  r e g u l a t i o n s  a r e  developed t o  c o n t r o l  r e l e a s e s  o f  
substances such as BOD, t o t a l  suspended m a t t e r ,  and o r g a n i c  and i n o r g a n i c  
n i t r o g e n  f r o m  a  p a r t i c u l a r  i n d u s t r y  s e c t o r ,  r a t h e r  t h a n  t o  c o n t r o l  t h e  r e l e a s e  
o f  a  . p a r t i c u l a r  substance f r o m  a l l  i n d u s t r y  s e c t o r s .  I n  some ins tances ,  
s p e c i f i c  contaminants  have been recogn ized  as b e i n g  d e l e t e r i o u s  t o  f i s h ,  and 
c o n t r o l s  e s t a b l i s h e d ,  f o r  example, f o r  mercu ry  r e l e a s e s  f r o m  c h l o r - a l k a l i  
p l a n t s  and f o r  v a r i o u s  heavy m e t a l s  f r o m  m i n i n g  o p e r a t i o n s .  

ACB c a r r i e s  o u t  a  sequence o f  a c t i v i t i e s  as shown i n  T a b l e  3 i n  
c o n t r o l l i n g  p o l l u t i o n  f r o m  i n d u s t r i a l  s e c t o r s .  

SC :I E N T I  F I C A IVD  T E C H N I C A L  B A S  I S 

Our d e f i n i t i o n  of hazard assessment does n o t  a p p l y  i n  t h e  s t r i c t  sense 
i n s o f a r  as i n d u s t r y  s e c t o r s  a r e  i n v e s t i g a t e d  r a t h e r  t h a n  chemica l  substances.  
However, f o r  purposes of t h i s  d i s c u s s i o n ,  a c t i v i t i e s  one and two w i l l  be 
c o n s i d e r e d  as hazard assessment. 

As a  f i r s t  s t e p  i n  prob lem i d e n t i f i c a t i o n ,  a  d i s c u s s i o n  paper  i s  p r e p a r e d  
which i n c o r p o r a t e s  t h e  f o l l o w i r l g  t ypes  o f  i n f o r m a t i o n .  

1. C u r r e n t  in -house knowledge o f  t h e  i n d u s t r y  s e c t o r s ,  m a t e r i a l s  used, 
and e f f l u e n t  problems. A  ma jo r  source o f  t h i s  i n f o r m a t i o n  i s  
a v a i l a b l e  t e c h n i c a l  l i t e r a t u r e ,  as w e l l  as r e p o r t s  p r e p a r e d  by  o t h e r  
agencies.  

2. Concerns v o i c e d  by  EPS r e g i o n a l  o f f i c e s  and o t h e r  agencies,  e.g. t h e  
p r o v i n c i a l  env i ronment  agencies and t h e  U.S. Env i ronmenta l  P r o t e c t i o n  
Agency. 



3. Na t i ona l  s i g n i f i c a n c e  o f  t h e  problem, i .e.  does i t  occur i n  more than 
one prov ince.  

A l though t h e r e  i s  no f i x e d  p ro toco l  by which i n d u s t r y  sec to rs  a re  p r i o r i -  
t i z e d  f o r  purposes o f  i n v e s t i g a t i o n ,  r ank ing  i s  done us ing  t he  p r o f e s s i o n a l  
e x p e r t i s e  o f  personnel i n  ACB and t h e  p r o v i n c i a l  environment agencies. 

The second a c t i v i t y  i s  c a r r i e d  o u t  by a  task  f o r c e  made up o f  representa-  
t i v e s  f rom WPCD, p r o v i n c i a l  agencies, and t h e  i n d u s t r y  invo lved .  A  t e c h n i c a l  
base i s  developed which i nco rpo ra tes  i n f o r m a t i o n  on water use, waste e f f l u e n t  
sources, and e f f l u e n t  c h a r a c t e r i s t i c s  such as t o x i c i t y  t o  f i s h  and r e c y c l i n g  
and t rea tment  methods. 

The task  f o r c e  uses t h i s  i n f o r m a t i o n  t o  i d e n t i f y  bes t  a v a i l a b l e  techno logy  
f o r  dea l i ng  w i t h  t he  problem. Th is  inc ludes  process m o d i f i c a t i o n s  and recy-  
c l i n g  and p o l l u t a n t  removal p r a c t i c e s  which have been demonstrated by c u r r e n t  
usage w i t h i n  t h e  i n d u s t r y  t o  be env i ronmenta l l y  sound and economical ly  v i a b l e .  
The task f o r c e  makes the  recommendations on app rop r i a te  e f f l u e n t  l e v e l s  and 
t h e  bes t  p r a c t i c a b l e  technology f o r  ach,ieving these. 

A f t e r  cons ide r i n?  t he  recommendations o f  t h e  t ask  fo rce ,  ACB develops 
fo rma l  requirements under a u t h o r i t y  o f  FA c o n s i s t i n g  o f  e f f l u e n t  r egu la t i ons .  

These requi rements are implemented by t he  p rov inces  whenever poss ib le .  
The EPS reg iona l  o f f i c e s  p rov ide  t e c h n i c a l  assistance, and may en fo rce  these 
requi rements where necessary. 

A  program t o  address s p e c i f i c  chemical contaminants i n  l i q u i d  e f f l u e n t s  i s  
c u r r e n t l y  i n  i t s  e a r l y  stages. It i s  planned t o  use a  combined "contaminant/  
i n d u s t r y  sec to r "  approach whereby problems i n v o l v i n g  chemical  contaminants 
w i l l  be considered i n  t he  p r o t o c o l  I have j u s t  descr ibed. As i n  t h e  case o f  
i n d u s t r y  sectors ,  t h e  s e l e c t i o n  and p r i o r i t i z a t i o n  o f  chemical contaminants, 
i .e. what contaminants should be i nves t i ga ted ,  w i  11 i n c l u d e  i n p u t  f rom o the r  
d i r e c t o r a t e s  and agencies. L i s t s  o f  p r i o r i t y  chemicals developed by these 
groups w i l l  serve as a  s t a r t i n g  p o i n t  and as such ACB w i l l  be making i n d i r e c t  
use o f  t h e  p r i o r i t i z a t i o n  and assessment p r o t o c o l s  used t o  produce these 
l i s t s .  However, i t  i s  expected t h a t  ACB cons ide ra t i ons  w i l l  no t  n e c e s s a r i l y  
be l i m i t e d  t o  chemicals on these l i s t s .  

HAZARD ASSESSMENT: CLEAN A I R  ACT 

STARTING P O I N T  AND FUNCTION OF THE A I R  P O L L U T I O N  CONTROL DIRECTORATE 

The l e g i s l a t i v e  mandate o f  t h e  A i r  P o l l u t i o n  Cont ro l  D i r e c t o r a t e  (APCD) i n  
c o n t r o l l i n g  t he  re lease  o f  a i r  contaminants i s  t he  Clean A i r  Ac t  (CAA) (Table 
4 ) .  The CAA de f i nes  " a i r  contaminant" as a  " s o l i d ,  l i q u i d ,  gas o r  odour o r  a  
combinat ion o f  any o f  them t h a t ,  if emi t t ed  i n t o  t h e  ambient a i r ,  would c r e a t e  
o r  c o n t r i b u t e  t o  t he  c r e a t i o n  o f  a i r  p o l l u t i o n " .  

The CAA has t h r e e  ob jec t i ves .  The f i r s t  of these i s  t o  p r o t e c t  t h e  h e a l t h  
o f  t he  Canadian p u b l i c  f rom a i r  p o l l u t i o n .  To th, is end f e d e r a l  r e g u l a t i o n s  
are promulgated under Sec t ion  7 which 1  i m i t  t h e  emiss ion of hazardous p o l -  
l u t a n t s  such as lead, mercury, v i n y l  c h l o r i d e  monomer, asbestos, and a rsen i c  
f rom s p e c i f i c  i n d u s t r y  sectors .  



TABLE 4 

CLEAN A I R  ACT 

Scope - c o n t r o l  r e l e a s e  t o  atmosphere o f  contaminants and emiss ions f rom 
i n d u s t r y  sec to r s .  

Approach t o  c o n t r o l  - e s t a b l i s h  emiss ion r e g u l a t i o n s  f o r  hazardous 
contaminants  and g u i d e l i n e s  f o r  emissions o f  common contaminants  f rom 
i n d u s t r y  sec to rs .  

TABLE 5. 

PROTOCOL FOR DEVELOPMENT OF CONTROL STRATEGIES - A I R  
POLLUT I ON CONTROL DIRECTORATE 

1. I d e n t i f i c a t i o n  and p r i o r i t i z a t i o n  o f  a i r  p o l l u t i o n  problems 

(contaminants  and i n d u s t r y  sec to r s ) .  

2. Development o f  work p lans .  

3. D e t a i l e d  assessment of contaminants and i n d u s t r y  sec to r s .  

4. Development of r e g u l a t i o n s  and g u i d e l i n e s .  



The second o b j e c t i v e  i s  t o  promote a  un i f o rm  approach t o  t h e  c o n t r o l  o f  
o t h e r  p o l l u t a n t s  across Canada. Emission g u i d e l i n e s  which r e f l e c t  b e s t  
p r a c t i c a b l e  techno logy  f o r  these contaminants are promulgated under Sec t i on  
8. These are a p p l i e d  n a t i o n a l l y  and are aimed a t  p r e v e n t i n g  " p o l l u t i o n  
havens". 

The t h i r d  o b j e c t i v e  i s  t o  ensure e f f e c t i v e  implementat ion o f  c o n t r o l  
s t r a t e g i e s ,  and t h e  CAA enables t h e  f e d e r a l  government t o  e n t e r  i n t o  agree- 
ments w i t h  t h e  p rov inces  t o  accornplish t h i s .  As w i t h  t h e  F i s h e r i e s  Act, 
c o n t r o l  programs i n i t i a t e d  by  APCD are f r e q u e n t l y  implemented by t h e  
p r o v i n c i a l  agencies w h i l e  t h e  CAA p rov i des  f o r  d i r e c t  a c t i o n  by t h e  f e d e r a l  
government where t h i s  i s  necessary. 

The approach t o  c o n t r o l  i s  on t h e  bas i s  o f  b o t h  contaminants  and i n d u s t r y  
sec to r s .  As p a r t  o f  t h e  i d e n t i f i c a t i o n  o f  c o n t r o l  needs, APCD prepares 
i n v e n t o r i e s  of sources and emissions o f  contaminants  f r om  a l l  i n d u s t r y  
sec to rs .  Con t ro l  s t r a t e g i e s  may embrace a  few o r  a l l  o f  t h e  i d e n t i f i e d  
sources, i n c l u d i n g  i n d u s t r y  sectors ,  o f  a  p a r t i c u l a r  contaminant.  

H i s t o r i c a l l y  t h e  c o n t r o l  ph i losophy  o f  APCD has been geared towards 
c o r r e c t i n g  a  s p e c i f i c  problem as i t  became an i s sue  o f  concern. I n  o r d e r  t o  
p e r m i t  APCD t o  p r i o r i t i z e  contaminants and i n d u s t r y  sec to r s  i n  an a n t i c i p a -  
t o r y ,  r a t h e r  t han  r e a c t i o n a r y  fash ion ,  t h e  APCD management s e t  up a  work ing 
group i n  1978 t o  dev ise  a  framework o r  p r o t o c o l  o f  a c t i v i t i e s  t o  be used i n  
i d e n t i f y i n g  problems and deve lop ing  c o n t r o l s .  The framework has been accepted 
by APCD management and i s  i n  t h e  process o f  be i ng  implemented. B a s i c a l l y  i t  
i s  comprised o f  f o u r  main a c t i v i t i e s ,  as shown i n  Table 5. 

The f i r s t  a c t i v i t y  i n v o l v e s  t h e  i d e n t i f i c a t i o n  and p r i o r i t i z a t i o n  o f  
e x i s t i n g  and p o t e n t i a l  a i r  p o l l u t i o n  problems i n  terms o f  s p e c i f i c  contami-  
nants  and i n d u s t r y  sec to rs .  Work p l ans  a re  then  prepared based on t h i s  l i s t  
o f  i d e n t i f i e d  concerns. The t h i r d  a c t i v i t y  i n v o l v e s  t h e  c o l l e c t i o n  o f  i n fo rma-  
t i o n  on s e l e c t e d  contaminants and i n d u s t r y  sec to r s  w h i l e  t h e  f o u r t h  a c t i v i t y  
concerns t h e  development o f  emi sson regu 1  a t i o n s  f o r  hazardous contaminants  
based on b e s t  a v a i l a b l e  technology, and g u i d e l i n e s  f o r  emiss ions o f  common 
contaminants  f rom i n d u s t r y  s e c t o r s  based on b e s t  p r a c t i c a b l e  technology. 

T E C H N I C A L  AND S C I E N T i F I C  B A S I S  

A c t i v i t i e s  one and t h r e e  i n v o l v e  hazard assessment as de f i ned  f o r  purposes 
o f  t h i s  workshop. 

As a  s t ; a r t i ng  p o i n t ,  a  l i s t  o f  cand ida te  contaminants  and' i n d u s t r y  sec to r s  
i s  prepared, and APCD s t a f f  p u t  t oge the r  b r i e f  p r o f i . l e s . , o n  each. A  r a n k i n g  
c o m i  t t e e  then  p r i o r i t i z e s  t h e  candidates i n t o  immediate, medium, and long-  
term, concerns based on c r i t e r i a  i nc l uded  i n  t h e  p r o f i l e .  The p r i o r i t i z a t i o n  
takes i n t o  account - b o t h  o b j e c t i v e  and s u b j e c t i v e  , c r i t e r i a  (Tables 6 and 7, 
r e s p e c t i v e l y )  a l though  no we igh t i ng  mechanism has been adopted. 

P o t e n t i a l  o r  known h e a l t h  e f f e c t s  a re  t h e  most impo r tan t  o f  t h e  o b j e c t i v e  
c r i t e r i a  i n  r a n k i n g  a  p a r t i c u l a r  concern. It i s  based on whether o r  n o t  t h e  
contaminant  o r  emiss ion f r om an i n d u s t r y  s e c t o r  causes o r  c o n t r i b u t e s  t o  
m o r t a l i t y  o r  se r i ous  i r r e v e r s i b l e  o r  i n c a p a c i t a t i n g  r e v e r s i b l e  i l l n e s s .  



TABLE 5 

APCD CK 1 TEK I A  FOR RANK I NG OF CANDIDATE CONTAMI MANTS 
AND INDUSTRY SECTORS - OBJECTIVE 

1. H e a l t h  e f f e c t s  

2. Environmental  e f f e c t s  

3. Environmental  p e r s i s t e n c e  

4. Popu la t i on  exposure 

5. Threshold  L i m i t  Value (TLV) 

6. A m b i e n t a i r  concen t ra t i ons  

7. Gross emissions 

8. Format ion mechanisms 

TABLE 7 

APCD CR I TER I A FOR RANK I NG OF CAND I DATE CONTAM I NANTS 
AND INDUSTRY SECTORS - SUBJECTIVE 

- 

1. P r o v i n c i a l  i n t e r e s t  

2. P u b l i c  and p o l i t i c a l  i n t e r e s t  

3. I n t e r e s t  o f  o t he r  o r g a n i z a t i o n s  

4. Regu la to ry  a c t i o n  o f  o t h e r  agencies 

5. Concerns o f  APCD s t a f f  



I n i t i a l  r a n k i n g  on env i ronmenta l  e f f ec t s  takes  i n t o  account two f a c t o r s :  
, 

1. Does t h e  contaminant  o r  emiss ion cause o r  c o n t r i b u t e  t o  a i r  p o l l u t i o n  
which may reasonably  be a n t i c i p a t e d  t o  r e s u l t  i n  i r r e v e r s i b l e  o r  
s e r i o u s  r e v e r s i b l e  damage t o  t he  environment, and 

2. I s  t h e  contaminant  o r  emiss ion a nuisance. 

Env i ronmenta l  p e r s i s t e n c e  i s  s i g n i  F i can t  when adverse h e a l t h  and/or 
env i ronmenta l  e f f e c t s  may r e s u l t  f rom an accumulat ion o f  t h e  contaminant  i n  
t h e  environment. 

Popu la t i on  exposure i s  cons idered  t o  be an i n d i c a t o r  o f  t h e  e x t e n t  o f  a 
prob lem i n  t h e  r e a l  wor ld .  Accurate  es t imates  o f  exposure a re  ve r y  d i f f i c u l t  
t o  make and should  i n c l u d e  d i s p e r s i o n  models and census t r a c t s .  However, 
i n f o r m a t i o n  on t h e  number and l o c a t i o n s  of p l a n t s  e m i t t i n g  a s p e c i f i c  
contaminant  serves as a u s e f u l  s t a r t i n g  p o i n t .  

Threshold  1 i m i t  va lues (TLV1s) a re  cons idered  impor tan t  as r e l a t e d  t o  
h e a l t h  e f f e c t s .  The f a c t  t h a t  a TLV e x i s t s  f o r  a contaminant i n d i c a t e s  
concern i n  t h e  area r : ~ '  occupa t iona l  hea l th .  

The ambient a i r  l e v e l  o f  a p a r t i c u l a r  contaminant may n o t  be  meaningfu l  i n  
i t s e l f ,  b u t  i t  w i l l  be s i g n i f i c a n t  when compared t o  e x i s t i n g  TLV1s o r  o the r  
s tandards.  

An es t ima te  o f  gross emiss ions serves as a crude i n d i c a t o r  o f  t h e  p o s s i b l e  
magnitude of t h e  problem. Emissions o f  a s p e c i f i c  contaminant  f rom a l l  
i n d u s t r i a l  s e c t o r s  should  be considered, and t h i s  w i l l  i n d i c a t e  t h e  
s i g n i f i c a n c e  o f  each s e c t o r  i n  terms o f  t h e  whole. 

F i n a l l y ,  f o rma t i on  mechanisms a re  impo r tan t  when t h e  emiss ion  o f  a 
s p e c i f i c  contaminant  r e s u l t s  i n  t h e  f o r m a t i o n  o f  o t he r  contaminants  such as 
ox idan ts .  

The s u b j e c t i v e  c r i t e r i a  used by  t he  rank ing  commit tee i n c l u d e  p r o v i n c i a l  
i n t e r e s t  as vo i ced  th rough  t h e  Federa l  P r o v i n c i a l  Committee on A i r  P o l l u t i o n ,  
p u b l i c  and p o l i t i c a l  i n t e r e s t  and s e n s i t i v i t y  as s t i m u l a t e d  th rough  t h e  
communications media, i n t e r e s t  expressed by o t h e r  o r g a n i z a t i o n s  such as t r a d e  
a s s o c i a t i o n s  and pub1 i c  p ressure  groups, r e g u l a t o r y  dec i s  i ons  o f  o t h e r  
agencies, and s p e c i f i c  concerns o f  APCD s t a f f .  I t  i s  obv ious t h a t  t h e  impact 
o f  these c r i t e r i a  on t h e  r a n k i n g  process can be n e i t h e r  q u a n t i f i e d  n o r  ignored. 

The second a c t i v i t y  i n  t h e  c o n t r o l  s t r a t e g y  p r o t o c o l  i n v o l v e s  development 
o f  work p l ans  based on t h e  commit tee 's  p r i o r i t i z e d  l i s t  o f  candidates.  
Candidates a re  d i v i d e d  i n t o  those f o r  which a more e l a b o r a t e  assessment may be 
c a r r i e d  o u t  and those r e q u i r i n g  f u r t h e r  b a s i c  i n f o r m a t  i o n  ga ther ing .  

The t h i r d  a c t i v i t y  i nc l udes  bas i c  i n f o r m a t i o n  g a t h e r i n g  a c t i v i t i e s  and 
e l a b o r a t e  assessment of immediate concerns. Bas ic  i n f o r m a t i o n  g a t h e r i n g  i s  
done f o r  medium- and long- term concerns and p e r m i t s  a p e r i o d i c  reassessment o f  
APCD I s  concern towards these. Some candidates may be judged immediate 
concerns based on a v a i l a b l e  i n f o r m a t i o n  i n  t h e  p r o f i l e ,  and i t  i s  these  t h a t  
a re  s l a t e d  f o r  a more e l a b o r a t e  assessment which i s  made up o f  fou r  components 
as shown i n  Tab le  8. 



TABLE 8 

ELABORATE ASStSSMENT OF CONTAMINANTS AND 
I NDUSTRY SECTORS 

1. H e a l t h  e f f e c t s  r i s k  assessment 

2. Environmental  e f f ec t s  r i s k  assessment 

3. Assessment o f  a v a i l a b l e  c o n t r o l  technology,  

s e l e c t i o n  of a p p r o p r i a t e  c o n t r o l  techno logy  

4. Reduced r i s k  assessment 

TABLE: 0 

ENV I RONMEN l AL CONTAMI NAi IT5 AL 1' 

Scope - c o n t r o l  r e l e a s e  o f  contaminants t o  a l l  r e c e i v i n g  media 

Approach t o  c o n t r o l  - r e g u l a t e  s p e c i f i c  uses i n v o l v i n g  contaminants.  Release 
r e g u l a t i o n s  may be developed where necessary. 

TABLE 10 

PROTOCOL FOR DEVELOPMENT OF CONTROL STRATEGIES - 

ENVIRONMENTAL IMPACT CONTROL DIRECTORATE 

1. Development and maintenance of a P r i o r i t y  Chemicals 

L i s t  - DOE/NHW Committee 

2. Data a c q u i s i t i o n  and rev i ew  

3. Assessment o f  hazard - DOE/IVHW Committee 

4. Dec is ion  on c o n t r o l  s t r a t e g y  - DOE/NHW Committee 

5. Regu la t i on  development 



The h e a l t h  e f f e c t s  r i s k  assessment i s  based on an in-house rev iew o f  the  
l i t e r a t u r e .  Th is  i s  no t  meant t o  be a d e f i n i t i v e  s tudy  f o r  medical  purposes, 
b u t  i t  does s u f f i c e  f o r  APCD1s i n i t i a l  requi rements.  The assessment a l s o  
cons iders  p o p u l a t i o n  exposure and t h e  vu lne rab i  1 i t y  o f  s p e c i a l  p o p u l a t i o n  
groups. 

The env i ronmenta l  e f f e c t s  r i s k  assessment takes i n t o  account t h e  e f f e c t s  . . . 

of t h e  contaminant o r  emiss ion on f l o r a ,  fauna, v i s i b i l i t y ,  and b u i l d i n g  ', 

m a t e r i a l s .  A i r  q u a l i t y  o b j e c t i v e s  may be used t o  he lp  q u a n t i f y  t he  impact o f  
a contaminant,  and known s y n e r g i s t i c  e f f e c t s  a re  noted. 

The in-house de te rm ina t i on  o f  bes t  a v a i l a b l e  techno logy  f o r  p o t e n t i a l l y  
hazardous contaminants i s  done by cons ide r i ng  e x i s t i n g  c o n t r o l  techno log ies  i n  
terms o f  cost,  cross-media impact, and p o t e n t i a l  e f f e c t i v e n e s s  a t  reduc ing  
emissions. 

The reduced r i s k  assessment i nc l udes  a summary o f  t h e  b e n e f i t s  t h a t  are 
expected t o  r e s u l t  f rom t h e  a p p l i c a t i o n  o f  t h e  chosen technology t o  t h e  r e a l  
w o r l d  problem. I d e a l l y ,  these b e n e f i t s  should be q u a n t i f i e d  i n  terms o f  
r e d u c t i o n  o f  gross ,emissions, reduced h e a l t h  r i s k ,  reduced s o c i a l  cost ,  and 
improvement o f  ambion t a i r  qua1 i ty. 

The l a s t  a c t i v i t y  i n  t h e  c o n t r o l  s t r a t e g y  p r o t o c o l  i nvo l ves  development o f  
r e g u l a t i o n s  o r  g u i d e l i n e s  t h a t  w i l l  e f f e c t i v e l y  c o n t r o l  t h e  r i s k s  t o  t h e  
environment and human hea l th .  

HAZARD ASSESSMENT: ENVIRONMENTAL CONTAVI NANTS ACT 

S T A R T I N G  P O I N T  AND F U N C T I O N  OF THE ENVIRONMENTAL  
I M P A C T  CONTROL D I R E C T O R A T E  

The l e g i s l a t i v e  mandate o f  t he  Contaminants Con t ro l  Branch (CCB) o f  t h e  
EICD w i t h  regard  t o  c o n t r o l  l i n g  dangers posed by chemical substances i n  t he  
environment i s  t h e  Environmental  Contaminants Act  (ECA) (Table 9 ) .  The 
o b j e c t i v e  o f  t h e  ECA i s  t o  p r o t e c t  human h e a l t h  and t h e  environment f rom 
substances t h a t  contaminate t h e  environment. The ECA de f i nes  "substance" as 
"any d i s t i n g u i s h a b l e  k i n d  o f  inanimate ma t te r  a) capable o f  becoming d ispersed  
i n  t h e  environment, o r  b) capable o f  becoming t ransformed i n  t h e  environment 
i n t o  ma t te r  descr ibed i n  a ) " .  

Th is  o b j e c t i v e  i s  accomplished by c a r r y i n g  ou t  a t w o - f o l d  t a s k :  

1. To i d e n t i f y  and deal  w i t h  e x i s t i n g  problems due t o  chemical  
substances i n  t he  environment, and 

2. To a n t i c i p a t e  and deal  w i t h  p o t e n t i a l  problems which may accrue f rom 
t h e  comnerc ia l  use o f  a new chemical  substance o r  a new use o f  an 
e x i s t i n g  one. 

The approach t o  c o n t r o l  i s  i n  terms o f  s p e c i f i c  contaminants r a t h e r  than 
i n d u s t r y  sec to rs .  The mandate o f  t h e  ECA i s  c a r r i e d  o u t  by r e g u l a t i n g  t h e  
uses o f  a chemical substance which r e s u l t  i n  i t s  r e l ease  t o  t h e  environment. 
Regu la t ions  under t he  ECA are  developed o n l y  where o the r  l e g i s l a t i o n ,  
r ega rd less  o f  o r i g i n ,  w i l l  n o t  adequately deal  w i t h  t h e  problem. 



The Departments o f  Environment and Na t i ona l  Hea l th  and Wel fare are j o i n t l y  
r espons ib l e  f o r  t h e  ECA. 

I n  1975, as p a r t  o f  t h e  p repa ra t i on  f o r  implementat ion o f  t h e  ECA, a j o i n t  
committee known as t h e  Department o f  Environment/Nat ional  Hea l th  and Welfare 
Environmental  Contaminants Committee was e s t a b l i s h e d  t o  d i r e c t  a c t i v i t i e s  i q  

t h e  assessment and r e g u l a t i o n  o f  contaminants.  Th is  committee i s  r espons ib l e  
f o r  t h e  o v e r a l l  d i r e c t i o n  o f  a c t i v i t i e s  and key dec i s i ons  th roughout  t h e  
course o f  events l ead ing  t o  implementat ion o f  c o n t r o l  s t r a t e g i e s .  Th i s  
p r o t o c o l  o f  a c t i v i t i e s ' i s  shown i n  Table 10. 

For  purposes o f  our workshop, a c t i v i t i e s  one and t h ree  i nco rpo ra te  what we 
have des ignated as hazard assessment. Whi le t h e  committee i s  r espons ib l e  f o r  
t h e  o v e r a l l  d i r e c t i o n  o f  t he  p ro toco l ,  a c t i v i t i e s  two and f i v e  a re  coo rd ina ted  
by CCB and NHW us ing  i n p u t  and t e c h n i c a l  suppor t  from EPS r e g i o n a l  o f f  i c e s  ,. 

o t he r  se rv i ces  w i t h i n  t he  Department o f  Environment and o the r  government 
departments and agencies. 

The s t a r t i n g  p o i n t  o f  t h e  p r o t o c o l  i s  t h e  s e l e c t i o n  o f  a p r i o r i t y  l i s t  o f  
chemicals. The c u r r k n t  l i s t  i s  shown i n  Table 11. 

This  committee has n o t  adopted a f i r m  s e t  o f  c r i t e r i a  f o r  s e l e c t i n g  and. 
p r i o r i t i z i n g  chemicals.  A number of c r i t e r i a  a re  c u r r e n t l y  under rev iew as 
p a r t  of an exe rc i se  t o  r e v i s e  t h e  c u r r e n t  l i s t  t o  r e f l e c t  new concerns. The 
c u r r e n t  l i s t  was developed through c o n s u l t a t i o n  w i t h  o t h e r  agencies,. 
u n i v e r s i t i e s ,  and i n d u s t r y  and I suspect many o f  you have undergone s i m i l a r  
exerc ises  as a f i r s t  shot  a t  p r i o r i t y  development. 

As a p re lude  t o  s e l e c t i n g  chemicals f o r  t h e  f i r s t  p r i o r i t y  l i s t ,  t h e  
committee c i r c u l a t e d  a l i s t  o f  some 200 substances which had been des ignated 
as hazardous by  agencies such as EPA, NIOSH, WHO, and Na t i ona l  Research 
Counci l ,  a f e d e r a l  government research group. The c r i t e r i a  used by these 
agencies i nc l uded  pers is tence ,  movement and accumulat ion i n  t h e  environment, 
t o x i c i t y  t o  man and b i o t a ,  and end-use p a t t e r n s .  Rec ip i en t s  were asked t o  
cons ider  these chemicals as a g u i d e l i n e  i n  recomend ing  candidates f o r  t h e  
p r i o r i t y  l i s t .  

I t  became obvious from t h e  responses t h a t  emphasis on each f a c t o r  v a r i e s  
w i t h  e x p e r t i s e  and f i e l d  of concern. For  example, people i n  t h e  area o f  
h e a l t h  p r o t e c t i o n  tended t o  cons ider  chemicals o f  e s t a b l i s h e d  occupat iona l  
hazard and human t o x i c i t y  as most impor tant ,  w h i l e  environmental  and w i l d l i f e  
s c i e n t i s t s  emphasized those t h a t  were env i r onmen ta l l y  p e r s i s t e n t  o r  
accumulated i n  t h e  food  chain. 

As a beginning, t h e  committee p laced  p a r t i c u l a r  emphasis on chemicals t h a t  
were detected i n  b i o l o g i c a l  i n d i c a t o r s ,  such as f i s h ,  i n  a d d i t i o n  t o  those 
cons idered t o  p resen t  hazards t o  human hea l t h .  Attempts t o  cons ider  commer- 
c i a l  i n f o r m a t i o n  met w i t h  l i t t l e  success due t o  a l ack  of a v a i l a b l e  data.  The 
committee made i t s  f i n a l  s e l e c t i o n  us ing  t h e  p r o f e s s i o n a l  judgement o f  t h e  
members i n  l i g h t  o f  t he  i n f o r m a t i o n  a v a i l a b l e  t o  them. 



TABLE 11 

PK I OK I TY CHEMI CALS L I ST - DEPARTMENT OF ENVIRONMENT/ 
DEPARTMENT OF NAT I ONAL HEALTH AND WELFARE 

ENVIRONMENTAL CONTAM I NANTS COMM I TTEE 
(PUBLISHED IN PART I, CANADA GAZETTE,  H A Y  20, 1978) 

Category I 
Chlorofluoromethanes 

Mi rex 

Polybromi nated biphenyls (PBB) 

Polychlorinated biphenyls (PCB) 

Polychlorinated terphenyls (PCT) 

Category I1  

Arsenic 

Asbestos 

Benzene 

Lead 

Mercury 

Category I11 

Cadmi urn 

Chlorobenzenes 

Chlorophenols 

Hexachlorocyclopentadiene and its adducts 

Organot ins 

Phthalate Esters 

Triaryl Phosphates 



The l i s t  was pub l i shed  a  year  ago i n  t h e  Canada Gazet te  and a  copy o f  the  
announcement, c o n t a i n i n g  d e s c r i p t i o n s  of- t h e  t h r e e  ca tego r i es  i s  i nc l uded  as 
an appendix t o  t h e  p resen ta t i on .  Substances i n  Categor ies I and I 1  have been 
des ignated as hazards based on r e a d i l y  a v a i l a b l e  i n fo rma t i on .  Regulat ions a re  
under development f o r  Category I substances, w h i l e  Category I 1  substances are 
those f o r  which t h e  committee i s  cons ide r i ng  app rop r i a te  c o n t r o l  s t r a t e g i e s .  

The second a c t i v i t y  o f  t h e  p ro toco l ,  data a c q u i s i t i o n  and review, i s  
d i r e c t e d  p r i m a r i l y - a t  Category I 1 1  substances, i .e.  those about which t h e  
comni t tee  r e q u i r e s  f u r t h e r  i n f o r m a t i o n  be fo re  i t can make an assessment o f  
hazard o r  r i s k .  The types of i n f o r m a t i o n  r e q u i r e d  are l i s t e d  i n  Table 12. 

The sub jec t  o f  da ta  a c q u i s i t i o n  w i l l  be cons idered i n  d e t a i l  a t  a  f u t u r e  
workshop. For  t h e  t ime  be ing  I would l i k e  t o  b r i e f l y  desc r i be  t he  major  
sources o f  t h i s  i n f o rma t i on .  

Data on t h e  amounts o f  a  chemical i n  commerce, i .e. p roduc t ion ,  imports,  
and expor ts  i s  ob ta ined  from sources such as o the r  government departments 
i n c l u d i n g  S t a t i s t i c s  Canada and Revenue Canada. However, t h e r e  a re  obs tac les  
t o  t h e  f r ee  exchange of s e n s i t i v e  da ta  and we are c u r r e n t l y  e x p l o r i n g  ways o f  
removing these. 

Much o f  t he  q u a l i t a t i v e  t e c h n i c a l  i n f o r m a t i o n  on end-use pa t t e rns ,  i .e .  
processes and f i n i s h e d  p roduc ts  c o n t a i n i n g  t h e  substance i s  ob ta ined  f rom 
t e c h n i c a l  l i t e r a t u r e  and o t h e r  pub l i shed  sources, b u t  i n d u s t r y  must be 
con tac ted  f o r  q u a n t i t a t i v e  da ta  p e r t i n e n t  t o  t h e  Canadian scene. I do n o t  
need t o  dwel l  on t h e  d i f f i c u l t i e s  t h a t  e x i s t  i n  t r a n s f e r r i n g  i n f o r m a t i o n  on 
t r a d e  sec re t s  and o the r  s e n s i t i v e  i n fo rma t i on .  So lu t i ons  a re  no t  e a s i l y  come 
by. I w i l l  say t h a t  a t tempts a re  under way t o  coo rd ina te  t h e  i n f o r m a t i o n  
ga the r i ng  a c t i v i t i e s  o f  CCB w i t h  those o f  o the r  d i r e c t o r a t e s  and t h e  
prov i nc i a1 agencies. 

Having assembled these data, CCB prepares a  rev iew which may i n c l u d e  a  
recommendation f o r  a  p a r t i c u l a r  c o n t r o l  s t r a tegy .  However, t h e  Environmental  
Contaminants Committee i s  r espons ib l e  f o r  t h e  f i n a l  d e c i s i o n  i n  t h i s  area. 

D e t a i l e d  i n f o r m a t i o n  on t h e  human t o x i c o l o g y  o f  a  substance i s  p rov ided  t o  
t h e  comni t tee  by  t he  Environmental  Hea l th  D i r e c t o r a t e  o f  t h e  Department o f  
Na t i ona l  Hea l t h  and Welfare.  

I n f o r m a t i o n  on t h e  pers is tence ,  environmental  l eve l s ,  and t o x i c i t y  t o  
b i o t a  i s  ob ta ined  f rom t e c h n i c a l  1 i t e r a t u r e . a ~  w e l l  as o t h e r  s e r v i c e s  i n  t h e  
Department o f  Environment. Th i s  i n fo rma t i on ,  as w e l l  as r a t e s  and r o u t e s  o f  
r e l ease  t o  t he  environment f rom p o i n t  sources, i s  assembled under t h e  super- 
v i s i o n  o f  t h e  Regional  Environmental  Contaminants Committees which a re  made up 
of personnel from t h e  r e g i o n a l  o f f i c e s  of each se rv i ce .  I n  add i t i on ,  j o i n t  
i n d u s t r y  surveys w i t h  o t h e r  d i r e c t o r a t e s  are under c o n s i d e r a t i o n  f o r  
assembling i n fo rma t i on  on environmental  re leases.  

When d e t a i l e d  i n f o r m a t i o n  has been assembled on these c r i t e r i a ,  t h e  
committee makes an assessment of t h e  degree of hazard ( r i s k )  t o  human h e a l t h  
o r  t h e  environment posed by t he  substance. There i s  no q u a n t i t a t i v e  mechanism 
i n  p lace  f o r  app l y i ng  t h e  c r i t e r i a .  Th is  i s  done us ing  t h e  p r o f e s s i o n a l  
e x p e r t i s e  o f  t h e  conanittee. 



I f  t h e  comni t tee  decides on t h e  bas i s  o f  t h e  assembled da ta  t h a t  more 
i n f o r m a t i o n  i s  r e q u i r e d  t o  make a  p roper  assessment, t h e  substance remains i n  
Category I 1 1  u n t i l  such data become a v a i l a b l e .  I f ,  on t h e  o t h e r  hand, t h e  
committee decides t h a t  t h e  substance does p resen t  a  s i g n i f i c a n t  danger, i t  i s  
p laced  i n  Category I 1  and a  c o n t r o l  s t r a t e g y  i s  formulated.  A t  t h i s  stage, 
t h e  committee cons iders  whether o the r  l e g i s l a t i o n ,  f o r  example, t h e  Hazardous 
Products  Act, wi  11 c o n t r o l  t h e  hazard and, if so, may make a  recommendation t o  
t h a t  end. I n  t h e  case where r e g u l a t i o n s  under ECA are requ i red ,  t h e  chemical 
i s  p l aced  i n  Category I. CCB i s  r espons ib l e  f o r  development o f  these 
r e g u l a t i o n s  u t i l i z i n g  t e c h n i c a l  i n p u t  f rom t h e  EPS r e g i o n a l  o f f i c e s .  

Con t ro l  programs a re  t hen  implemented by  t h e  EPS r e g i o n a l  o f f  i c e s  ,in 
coope ra t i on  w i t h  t h e  p r o v i n c i a l  agencies. However, u n l i k e  c o n t r o l  programs 
developed under t h e  F i s h e r i e s  Act  and Clean A i r  Act, no fo rma l  agreement has 
y e t  been reached w i t h  t h e  p rov inces  which de l i nea tes  t h e  r e s p o n s i b i l i t i e s  o f  
each agency. 

CONCLUSION 
I would l i k e  t o  conclude b y  s u m a r i z i n g  b r i e f l y  some o f  t h e  p o i n t s  which I 

hope have been made c l e a r  i n  t h i s  p resen ta t i on .  

The purpose o f  Sec t ion  33 o f  t h e  F i s h e r i e s  Ac t  i s  t o  p r o t e c t  f i s h  and 
man's use of f i s h  by r e g u l a t i n g  t h e  re l ease  of d e l e t e r i o u s  substances t o  
waters  f requented  by f i s h .  The t o x i c i t y  t o  f i s h  o f  an i n d u s t r i a l  e f f l u e n t  i s  
t h e  major  c r i t e r i o n  used t o  s e l e c t  and p r i o r i t i z e  i n d u s t r y  sec to r s  f o r  c o n t r o l  
s t r a t e g y  development. 

The Water P o l l u t i o n  Con t ro l  D i r e c t o r a t e  develops c o n t r o l s  based on t h e  
a p p l i c a t i o n  of bes t  p r a c t i c a b l e  technoqogy f o r  a  g iven  i n d u s t r y  sec to r .  

A  program t o  cons ider  chemical  contaminants, i n  a d d i t i o n  t o  common 
substances such as BOD, i s  i n  t h e  e a r l y  stages o f  development. Assessment o f  
t h e  hazard t o  f i s h  posed by these substances w i l l  become a  major  p a r t  o f  t h e  
d i r e c t o r a t e ' s  r e g u l a t i o n  development process. 

The main purpose o f  t h e  Clean A i r  Act  i s  t o  p r o t e c t  t h e  h e a l t h  o f  t h e  
Canadian p u b l i c  f rom emissions o f  hazardous and common contaminants  f rom 
i n d u s t r y  sec to rs .  Human h e a l t h  e f f e c t s  and r e l a t e d  c r i t e r i a  such as ambient 
a i r  concen t ra t  ions, 'TLV' s, and p o p u l a t i o n  exposure a re  t h e r e f o r e  o f  utmost 
importance i n  t h e  p r i o r i t i z a t i o n  and assessment procedures used by t h e  A i r  
P o l l u t i o n  Cont ro l  D i r e c t o r a t e .  Other c r i t e r i a  i n c l u d e  env i ronmenta l  e f f e c t s  
such as pe rs i s tence  and t h e  impact o f  t h e  contaminant o r  emiss ion on b i o t a ,  
v i s i b i l i t y ,  and b u i l d i n g  ma te r i a l s .  

As i n  t h e  case o f  t h e  F i s h e r i e s  Act, c o n t r o l  i s  based.on t h e . a p p l i c a t i o n  
o f  b e s t  p r a c t i c a b l e  ' technology. 

A p r o t o c o l  f o r  t h e  development of c o n t r o l  s t r a t e g i e s  which a l l ows  APCD t o  
p r i o r i t i z e  and assess problems i n  an a n t i c i p a t o r y  r a t h e r  than  r e a c t i o n a r y  
f a s h i o n  i s  a t  t h e  implementat ion stage. 

The purpose o f  t he  Environmental  Contaminants Ac t  i s  t o  p r o t e c t  human 
h e a l t h  and t h e  environment f rom substances t h a t  contaminate t h e  environment. 



Con t ro l  i s  based on t h e  r e g u l a t i o n  o f  t h e  uses o f  chemical  substances 
which r e s u l t  i n  t h e i r  environmental  re lease.  

The approach t o  c o n t r o l  d i c t a t e s  t h a t  i n f o r m a t i o n  on q u a n t i t i e s  i n  
commerce and end-use pa t t e rns ,  i .e. products,  w i l l  be impo r tan t  c r i t e r i a  f o r  
hazard assessment as w i l l  human t o x i c o l o g y  and env i ronmenta l  e f f e c t s .  A 
committee made up o f  r ep resen ta t i ves  f rom t h e  Departments o f  Environment and 
N a t i o n a l  Health. and Wel fare i s  respons. ih le f o r  assessing t h e  e x t e n t  o f  t h e  
danger posed by a g i ven  substance. 

F i n a l l y ,  t h e  methods and c r i t e r i a  f o r  hazard assessment t h a t  I have 
o u t l i n e d  i n  t h i s  p r e s e n t a t i o n  a re  those t h a t  are used a t  t h i s  p o i n t  i n  t ime.  
The approach t o  p o l l u t i o n  c o n t r o l  i n  EPS i s  c u r r e n t l y  under rev iew and t h e  
outcome i s  1 i k e l y  t o  r e s u l t  i n  a1 t e r a t  ions  i n  hazard assessment procedures. 
Whi le  obv ious c r i t e r i a  such as human h e a l t h  and env i ronmenta l  e f f e c t s  w i l l  
remain, t h e i r  impact on t h e  r e s u l t  o f  t h e  assessment w i l l  change somewhat as 
new f a c t o r s ,  such as ana l ys i s  o f  t h e  socio-economic impact o f  proposed 
regu la t i ons ,  become i n c r e a s i n g l y  prominent i n  shaping ou r  p o l l u t i o n  c o n t r o l  
p h i  1 osophy. 

TABLE 12 

TYPES OF INFORMATION ( C R I T E R I A )  USED I N  ASSESSMENT OF 
HAZARD R I S K  

1. Amounts i n  commerce 

2. End-use p a t t e r n s  

3. Human tox  i co 1 ogy 

4. Environmental  e f f ec t s  - pers is tence ,  l eve l s ,  t o x i c i t y  

t o  b i o t a  

5. Rates and r o u t e s  o f  r e l ease  t o  t h e  environment 



APPENDIX 

DEPARTMENT O F  FISHERIES A N D  
T H E  ENVIRONMENT 
and 
DEPARTMENT O F  NATIONAL HEALTH 
A N D  WELFARE 

ENVIRONMENTAL CONTAMINANTS ACT 

List of Priority Chemicols-3 

For the purposes of the Environmental Contaminants Act, 
ir\ 1976, the two Departments circulated a document (Stage I) 
on the development of a list of priority chemical substances. 
Over 100 responses including some integrated responses were 
received. In addition to these responses a number of qualitative 
and quantitative factors were taken into account in selecting 
the List (Stage 11) which was made public in March 1977. It is 
intended that the List should include those substances for 
which regulations are k ing  developxi under the Environmen- 
tal Contaminants Act and thosc -hemicals upon which efforts 
to obtain further information should k concentrated to deter- 
mine whether regulations are necessary. The chemicals on the 
Stage I I  List were not ranked but were divided into four 

, Categories that reflected the status of the chemicals with 
respect to development of regulations or the further investiga- 
tions needed. 

Following circulation of the List and further considerations. 
the List has been amended. The major change is the elimina- 
tion of Category IV. The substances from this Category have 
become the basis of a group of chemicals of interest from 
which items may k selected for inclusion on the List of 
Priority Chemicals. Other changes include the moving of 
mirex, polybrominated biphenyls and polychlorinated terphe- 
nylr to Category I, arsenic to Category 11 and the addition of 
benzene to Category 11. Since this is an "active" listing, it will 
continue to be reviewed and amended when new information is 
acquired. The individual amendments may k published in the 
Canada Gazette from time to time, and the complete List of 
Priority Chemicalr will k publirhed once a year in the 
Canada Gazette. 

The r e v i d  List. including dcacriptions of the three catego- 
ria. is as follows: 

CATEGORY I: Thosc substances which the government is 
satisfied pore a ,significant danger to the environment or 
human health and for which regulation8 are k ing  developed 

CH LOROFLUOROMETHANES 
The Department of the Environment has published a report 
recommending the control of chlorofluoromethana. 

MIREX 
In its report published in 1977, the Task Force on Mirex has 
recommended that mirex be prohibited from use in Canada. 
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POLYBROMINATED BIPHENYLS 
A recently published report recommends that the manufac- 
ture, importation, commercial use and disposal of p l y -  
brominated biphenyls be controlled in Canada. Regulation 
development is under way. 

POLYCHLORINATED BIPHENYLS (PCB) 
The Task Force on PCB has published a report. The first 
regulation is in effect and subsequent ones are being 
developed. 

POLYCHLORINATED TERPHENYLS 
A report has k e n  published. Regulation development is 
under way. 

CATEGORY 11: Those substances which the government has 
reason to believe pose a significant danger to the environment 
or human health and which are k ing  investigated in depth to 
determine the nature and extent of the danger and the appre  
priate mean8 to alleviate that danger 

ARSENIC 
Various government studies have confirmed the presence of 
arsenic and its compounds in drinking water. ground water, 
lakes, firh tirue, food and air emissionr. The Department of 
National Health and Welfare has undertaken detailed stud- 
ies of the human health aspects of arsenic. As a by-product 
of gold mining, the large quantities of arsenic oxide create a 
problem of storage, dirpoaal and probable release into the 
environment (point source). Metallurgical Industries Arsen- 
ic Information Regulation8 under the Clean Air Act requir- 
ing the submimion of production-related and air emission 
dala have been publirhed in the Canada Gazette. 

ASBESTOS 
Chrywtile and to mme extent the other mineral 'types have 
been miewed by the Federal Department8 of Conrumer and 
Corporate Affain (Hazardous Product, Act). National 
Heahh and Welfare, the Environment and by the Interha- 
tional Joint Commi~ion. Problem areas include occupation- 
al halth;prescnce in drinking water, residues in the Great 
Lakes, air emirion,, and mining and milling operations. A 
regulation under the C l a n  Air Act will k in effect h e m -  
k r  31.1978. 





CHAPTER 2 

FEDERAL HAZARDOUS WASTE ASSESSMENT IN CANADA 

W. J. Logan 
Environmental P r o t e c t i o n  Serv ice  

Department o f  Environment 
Ottawa, On ta r i o  KIA 1C8 

The t r ea tmen t  and d isposa l  o f  substances t h a t  have been des ignated as 
hazardous i s  t h e  r e c e i v i n g  end of t h e  r e g u l a t o r y  and c o n t r o l  system. As you 
have heard f rom M r .  Leah, and no doubt w i l l  hear f rom speakers f rom o t h e r  
j u r i s d i c t i o n s ,  each p i e c e  of l e g i s l a t i o n  has t h e  power t o  r e g u l a t e  s p e c i f i c  
substances o r  processes. The need f o r  t h e  r e g u l a t i o n  of these substances o r  
a c t i v i t i e s  i s  based upon t h e  r a i s o n  d ' e t r e  o f  t h e  l e g i s l a t i o n .  The r e s u l t  of 
a l l  t h i s  l e g i s l a t i v e  a c t i v i t y  i s  a v a r i e d  s e l e c t i o n  o f  substances t h a t  have 
become wastes and r e q u i r e  env i ronmenta l l y  acceptable t rea tment  and/or 
d isposa l .  To t h i s  group a re  added an even g r e a t e r  number o f  m a t e r i a l s  which, 
a1 though n o t  s p e c i f i c a l l y  r egu la ted  by substance, are, by t h e i r  nature,  
cons idered hazardous. 

Therefore,  t h e  hazardous waste agency has t o  contend w i t h  t h e  r e s u l t  o f  
a c t i v i t i e s  by o thers  and has t o  develop hazard assessment techniques t h a t  
recognizes everyone 's  requirements.  I n  add i t i on ,  s i nce  t h e  development o f  
acceptable t rea tment  and d isposa l  techniques r e q u i r e s  s u b s t a n t i a l  l e a d  t ime, 
t h e  agency must be i n  a p o s i t i o n  t o  a n t i c i p a t e  f u t u r e  requirements.  

I n  Canada, t h e  management of hazardous wastes i s  a shared j u r i s d i c t i o n  
between t h e  f e d e r a l  and t h e  p r o v i n c i a l  governments because o f  t h e  i n t e r e s t  o f  
bo th  l e v e l s  of government i n  h e a l t h  and environmental  mat te rs .  A c t i v i t i e s  
which can be perce ived  t o  f a l l  under f e d e r a l  j u r i s d i c t i o n  i nc l ude :  

1. D i r e c t i o n  on t h e  management of substances which become d i s t r e s s e d  as 
a r e s u l t  o f  r e g u l a t i o n s  enacted under f e d e r a l  l e g i s l a t i o n  

2 .  Transboundary c o n t r o l s  on t h e  t r a n s p o r t a t i o n  of hazardous wastes 

3. The management o f  hazardous wastes generated by  f e d e r a l  f a c i l i t i e s .  

I n  add i t i on ,  i t  can be argued t h a t  t h e  f e d e r a l  government has a l o g i c a l  . 
r o l e  t o  p l a y  i n  c o o r d i n a t i n g  p r o j e c t s  o f  an i n t e r p r o v i n c i a l  nature,  such as 
a s c e r t a i n i n g  t h e  t ype  and t he  q u a n t i t y  of hazardous wastes be ing  generated 
th roughout  t h e  country ,  and t h e  development of r e g i o n a l  t rea tment  and d i sposa l  
f a c i l i t i e s .  There i s  a l s o  a f e d e r a l  r o l e  i n  address ing those  t e c h n i c a l  and 
o t h e r  a c t i v i t i e s  common t o  t h e  hazardous waste problem across t h e  country ,  
such as t h e  Na t i ona l  Task Force f o r  PCB's. 

One p iece  o f  f e d e r a l  l e g i s l a t i o n  which has a d i r e c t  e f f e c t  on t h e  
hazardous waste management program i s  t h e  Environmental  Contaminants Act.  



Substances which become d i s t r e s s e d  by r e g u l a t i o n s  under t h i s  a c t  r e q u i r e  
d i r e c t i o n  f o r  t h e i r  management. Th i s  d i r e c t i o n  must cover  a l l  aspects  o f  
management f r om  c o l l e c t i o n  t o  f i n a l  d i sposa l  and be produced f o r  t h e  
governments and i n d u s t r y  who have an o p e r a t i o n a l  r o l e .  

A t  present ,  no f ede ra l  l e g i s l a t i o n  c o n t r o l s  t h e  t o t a l i t y  o f  t ransboundary 
movement, e i t h e r  i n t e r p r o v i n c i a l l y  o r  i n t e r n a t i o n a l l y ,  o f  dangerous goods. To 
r e c t i f y  t h i s  s i t u a t i o n ,  a  proposed Transpor t  o f  Dangerous Goods Ac t  was b e f o r e  
t h e  l a s t  f e d e r a l  Par l i ament .  A t  t h e  r eques t  o f  T ranspor t  Canada, Environment 
Canada was a  member o f  t h e  s e c r e t a r i a t  deve lop ing t h i s  l e g i s l a t i o n  t o  ensure 
t h a t  t h e  environment would be adequate ly  p ro tec ted .  Th i s  act, which i n  i t s  
d r a f t  fo rm i n c l u d e s  a  n a t i o n a l  code on t h e  t r a n s p o r t a t i o n  o f  dangerous goods, 
i d e n t i f i e s ,  a t  t h e  reques t  of Environment Canada, b o t h  hazardous waste and 
env i ronmenta l  contaminants.  For  purposes o f  t h i s  code, a  genera l  d e f i n i t i o n  
o f  a  hazardous waste i s  proposed. Th i s  d e f i n i t i o n  i s :  

A  hazardous waste means a  s o l i d ,  l i q u i d ,  o r  gaseous waste, o r  comb ina t ion  
t he reo f ,  which because o f  i t s  q u a n t i t y ,  concen t ra t i on ,  o r  phys i ca l ,  
chemical ,  o r  i n f e c t i o u s  c h a r a c t e r i s t i c s  may: 

1. Cause, o r  s i g n i f i c a n t l y  c o n t r i b u t e  t o  an inc rease  i n  m o r t a l i t y  o r  an 
inc rease  i n  se r i ous  i r r e v e r s i b l e ,  o r  i n c a p a c i t a t i n g  r e v e r s i b l e ,  
i l l n e s s ;  o r  

2. Pose a  s u b s t a n t i a l  p resen t  o r  p o t e n t i a l  hazard t o  human h e a l t h  o r  t h e  
environment when imp rope r l y  t r ea ted ,  s tored,  t ranspor ted ,  o r  d isposed 

. o f ,  o r  o t he rw i se  managed. 

You w i l l ,  undoubtedly,  no te  t h e  d i s t i n c t  s i m i l a r i t y  o f  t h i s  d e f i n i t i o n  t o  
t h a t  of t h e  U.S. Resource Conservat ion and Recovery Act  and t o  o t h e r  
i n t e r n a t i o n a l  d e f i n i t i o n s  a t  t h e  s t a t u t o r y  l e v e l .  Th i s  genera l  d e f i n i t i o n  was 
proposed i n  t h a t  i t  covers. a l l  o f  t h e  broad concerns be ing  expressed by 
i n t e r e s t e d  p a r t i e s  across Canada and because o f  t h e  s u b s t a n t i a l  f l o w  o f  wastes 
between Canada and t h e  U.S. Whi le  t h e  development o f  a  r e g u l a t o r y  d e f i n i t i o n  
of a  hazardous waste has o n l y  j u s t  begun i n  Canada, i t  i s  f e l t  t h a t  t h e  f r e e  
b u t  c o n t r o l l e d  movement of wastes across borders  should  be encouraged on a  
No r t h  American b a s i s  t o  t ake  advantage o f  t h e  b e s t  d i sposa l  techniques f r om 
b o t h  an economic and env i ronmenta l  p o i n t  o f  view. 

Accompanying t h i s  d e f i n i t i o n  t h e  code proposes a  l i s t  o f  c r i t e r i a  which 
w i l l  d e f i n e  t h e  c h a r a c t e r i s t i c s  of t h e  d e f i n i t i o n .  I n  t h e  c u r r e n t  absence o f  
a  r e f i n e d  d e f i n i t i o n  o f  a  hazardous waste, these c r i t e r i a  a re  adopted f r om t h e  
Un i t ed  Nat ions Committee of Exper ts  on t h e  T r a n s p o r t a t i o n  o f  Dangerous Goods. 
I n  o t h e r  words, t h e y  a re  p r e s e n t l y  based on t r a n s p o r t a t i o n  and packaging 
needs. E v e n t u a l l y  t h e y  w i l l  have t o  be m o d i f i e d  t o  t a k e  i n t o  account 
hazardous waste d i sposa l  needs. 

A  one-day workshop was h e l d  i n  Toronto i n  October 1978 on t h e  d e f i n i t i o n  
o f  a  hazardous waste. The consensus of those p resen t  was t h a t  t h e  f e d e r a l  
government, t h rough  Environment Canada, should  convene a  j o i n t  i n d u s t r y -  
p r o v i n c i a l - f e d e r a l  government t ask  f o r c e  t o  address t h e  m a t t e r  o f  d e f i n i n g  a  
hazardous waste. The purpose o f  t h e  d e f i n i t i o n  i s  t o  enable  a l l  i n t e r e s t e d  
p a r t i e s  t o  under take  t h e i r  r e s p o n s i b i l i t i e s  w i t h  a  c o n s i s t e n t  and u n i f o r m  
meaning t o  t h e  t e rm  hazardous waste. 



Th is  task  f o r c e  has had i t s  f i r s t  meet ing.  A t  t h a t  meet ing,  t h e  f o l l o w i n g  
phrase was proposed as a  bas i s  f o r  a  r e g u l a t o r y  d e f i n i t i o n :  

A  hazardous waste i s  any waste which may c o n s t i t u t e  a  t h r e a t  t o  man 
o r  t h e  environment by v i r t u e  of one o r  more of t h e  f o l l o w i n g  
c h a r a c t e r i s t i c s :  t o x i c i t y ,  f l a m m a b i l i t y ,  r e a c t i v i t y ,  co r ros iveness ,  
and i n f ec t i ousness .  

I n  a d d i t i o n  t o  t h i s  approach w i t h  accompanying c r i t e r i a ,  t h e  task  f o r c e  i s  
c o n s i d e r i n g  t h e  p r e p a r a t i o n  of l i s t s  of processes t h a t  genera te  wastes and a  
l i s t  o f  s p e c i f i c  wastes t h a t  a re  cons idered  hazardous i n  a  manner s i m i l a r  t o  
t h a t  adopted by t h e  U.S. Environmental  P r o t e c t i o n  Agency. Th i s  a c t i v i t y  i s  i n  
a  ve r y  e a r l y  stage i n  an at tempt  t o  develop a  d e f i n i t i o n  t h a t  i s  compat ib le  
w i t h ,  b u t  n o t  n e c e s s a r i l y  i d e n t i c a l  t o  those of o t he r  j u r i s d i c t i o n s .  

Another r o l e  o f  Environment Canada i s  t h e  d i sposa l  of hazardous and t o x i c  
wastes generated a t  f ede ra l  government f a c i l i t i e s .  Consequently, a  code t o  
p r o v i d e  g u i d e l i n e s  i n  t h e  hand l i ng  and d i sposa l  o f  hazardous and t o x i c  waste 
was developed before any n a t i o n a l  g u i d e l i n e s  were a v a i l a b l e .  Th i s  was 
c o n s i s t e n t  w i t h  t h e  government's wish t o  p r o v i d e  a  c o n s i s t e n t  exemplary 
p o l l u t i o n  c o n t r o l  program. I n  o rde r  t o  a s s i s t  i n  t h e  e f f e c t i v e  c o n t r o l  o f  t h e  
management o f  f e d e r a l l y  generated wastes, wastes were c l a s s i f i e d  b y  chemical  
name w i t h  recommended d i sposa l  methods, hand l i ng  methods, and hazard l e v e l s .  
The hazards o f  each substance were i d e n t i f i e d  us i ng  t h e  c a t e g o r i e s  o f  hea l t h ,  
f l ammab i l i t y ,  r e a c t i v i t y ,  and environment. I n  each category ,  r a t i n g s  were 
ass igned f r om one t o  f o u r  i n  o r d e r  o f  i n c r e a s i n g  s e v e r i t y .  These c a t e g o r i e s  
and s e v e r i t y  r a t i n g s  were developed from va r i ous  sources i n c l u d i n g  t h e  
N a t i o n a l  F i r e  P r o t e c t i o n  Assoc ia t ion ,  t h e  In ter -Governmenta l  M a r i t i m e  
C o n s u l t a t i v e  Organ iza t ion ,  Canadian l e g i s l a t i o n ,  and Environment Canada's 
personnel .  

U n t i l  a  s u b s t i t u t e  d e f i n i t i o n  i s  developed, f ede ra l  f a c i l i t i e s  a re  urged 
t o  use t h i s  approach t o  managing t h e i r  hazardous wastes. 

Because more wastes a re  hazardous t han  t h e  substances r e g u l a t e d  under t h e  
Env i ro r~menta l  Contaminarlts Act, t h e  federa l  government has, and i s  unde r t ak i ng  
coope ra t i ve  s t u d i e s  w i t h  t h e  p rov inces  t o  a s c e r t a i n  t h e  types, q u a n t i t i e s ,  and 
sources of hazardous waste i n  Canada. For  l ack  o f  e s t a b l  i shed  Canadian 
c r i t e r i a ,  t h e  c r i t e r i a  used i n  t h e  i n i t i a l  s t u d i e s  f o r  assess ing hazardous 
waste were those  developed by t h e  S t a t e  o f  Cal  i f o r n i a .  We a re  c u r r e n t l y  
a t t emp t i ng  t o  c ross - re fe rence  i n v e n t o r y  da ta  developed on t h i s  bas is .  

Wi th  t h i s  s h o r t  rev iew,  I hope t h a t  I have been ab le  t o  convey some o f  t h e  
non - regu la to r y  hazard assessment work under taken b y  Environment Canada i n  t h e  
f i e l d  o f  hazardous waste management. 
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The Na t i ona l  Research Counci l  o f  Canada's Environmental  S e c r e t a r i a t  was 
e s t a b l i s h e d  by an Order i n  Counci l  o f  t h e  Cabinet o f  Canada. The i n t e n t  was 
t o  e s t a b l i s h  a  n e u t r a l  body o u t s i d e  o f  t h e  normal government channels which 
would develop t h e  s c i e n t i f i c  c r i t e r i a ,  o r  cause-e f fec t  r e l a t i o n s ,  which a re  
used by o the rs  t o  d e f i n e  t h e  l e v e l  o f  r i s k s  assoc ia ted  w i t h  t h e  i n t r o d u c t i o n  
of p o l l u t a n t s  i n t o  Canadian ecosystems. The Counc i l ' s  r o l e  i s  comple te ly  
a d v i s o r y  and i t s  mandate does n o t  i n c l u d e  r e g u l a t o r y  cons idera t ions ,  laws, o r  
t h e  sc ience  of r i s k  assessment and c r i t e r i a  development. We have g r e a t  
d i f f i c u l t y  i n  g e t t i n g  t h i s  p o i n t  across, f o r  many people equate s c i e n t i f i c  
c r i t e r i a  w i t h  standards and to le rances .  I n  t h e  extreme, we even hear i t  
m i s t a k e n l y  assumed t h a t  NRCC i s  r espons ib l e  f o r  t h e  a d m i n i s t r a t i o n  o f  t h e  
r e g u l a t i o n s  which govern t h e  use o f  s y n t h e t i c  chemicals i n  Canada. As you 
shou ld  now understand, a f t e r  l i s t e n i n g  t o  t h e  o t h e r  speakers from Canada, 
env i ronmenta l  r e g u l a t i o n s  a c t u a l l y  a r i s e  f rom combined f e d e r a l  and p r o v i n c i a l '  
r e s p o n s i b i l i t i e s  which a re  undergoing r e d e f i n i t i o n  a t  t h i s  t ime. 

The approach taken by t h e  NRCC t o  meet i t s  s p e c i f i c  mandate was t o  
e s t a b l i s h  t h e  Assoc ia te Committee on S c i e n t i f i c  C r i t e r i a  f o r  Environmental  
Q u a l i t y .  Under t h e  umbre l la  o f  t h i s  o rgan iza t ion ,  subcommittees were 
e s t a b l i s h e d  t o  develop s c i e n t i f i c  c r i t e r i a  f o r  p o l l u t a n t s  i n  a i r  and water, as 
w e l l  as p h y s i c a l  energy phenomena, b i o l o g i c a l  phenomena, heavy metals,  
p e s t i c i d e s ,  and r e l a t e d  s y n t h e t i c  o rgan ic  chemicals. The subcommittees have 
been a c t i v e  and t h e i r  p u b l i c a t i o n s  now number over f o r t y .  These a c t i v i t i e s  
have n o t  been w i t h o u t  con t roversy .  They have p rov ided  a  spr ingboard  f o r  what, 
i n  my op in ion ,  i s  a  much needed d ia l ogue  w i t h i n  t h e  s c i e n t i f i c  community on 
t h e  use fu lness  o f  a v a i l a b l e  s c i e n t i f i c  c r i t e r i a  t o  p r o v i d e  r e l i a b l e  
p r o j e c t i o n s  w i t h i n  t h e  Canadian con tex t .  My own exper ience as s e c r e t a r y  t o  
t h e  Subcorn l i t tee on P e s t i c i d e s  and Re la ted  Compounds has cen te red  upon t h e  
development o f  c r i t e r i a  f o r  assessing t h e  r i s k  assoc ia ted  w i t h  s y n t h e t i c  
o rgan i c  chemicals.  I should, t he re fo re ,  l i k e  t o  spend t h e  remainder o f  t h i s  
t a l k  d i scuss ing  some o f  t h e  observa t ions  which have a r i s e n  o u t  o f  our  a t tempts 
t o  develop c r i t e r i a  and frameworks. 

Count less frameworks can be envisaged f o r  hazard assessments o r  c r i t e r i a  
eva lua t i on ,  and we have examined a  number o f  v a r i a t i o n s  i n  t h e  monographs. I n  
many respec ts  t h e y  f o r m a l i z e  what should be i n t u i t i v e l y  obvious, and t h e i r  
r e a l  usefu lness,  i t  seems, l i e s  i n  t h e i r  f o r m a l i z a t i o n  o r  s t r u c t u r i n g  o f  ou r  
t h i n k i o g .  They a l so  demand t h a t  we ask whether we r e a l l y  do have a  concrete,  
l o g i c a l  sequence of causal  r e l a t i o n s  on which t o  j u s t i f y  our  c r i t e r i a ,  
standards, o r  hazard assessments. Our frameworks (e.g. 1-4),  l i k e  o t h e r s  
(e.g. 5,6), a re  de r i ved  f rom t h e  impingement of t h e  c r i t i c a l  pa th  approach ( 7 )  
upon t h e  requi rements o f  exposure scenar ios o r  models. The aim i s  t o  i d e n t i f y  



t h e  c r i t i c a l  compartment i n  which an organism i s  most l i k e l y  t o  be exposed t o  
a  s i g n i f i c a n t  amount of t h e  chemical and t o  d e f i n e  t h e  na tu re  and l e n g t h  o f  
t h e  exposure, i.e. ch ron i c  o r  s h o r t  term. Of ten  we f i n d  t h a t  t h e  da ta  o r  
so -ca l l ed  c r i t e r i a  are i n s u f f i c i e n t  t o  p r e c i s e l y  o r  r e l i a b l y  d e l i n e a t e  
exposure pa t t e rns .  Th is  does n o t  mean t h a t  scenar ios a re  n o t  u s e f u l .  We have 
found t h e  usefulness of t h i s  approach t o  be two fo ld :  

1. F i r s t ,  one can a t  t imes show w i t h  some con f idence  t h a t  t h e  exposure 
expected i n  a  g iven  compartment i s  r e l a t i v e l y  low 

2. Second, one can o f t e n  i d e n t i f y  t h e  key s t u d i e s  t h a t  a re  l i k e l y  t o  
improve our  p r e d i c t i v e  c a p a b i l i t i e s  and t o  suggest which s tud ies  are 
n o t  l i k e l y  t o  be h e l p f u l .  

I s h a l l  r e f e r  t o  t h i s  use o f  exposure scenar ios as t h e  composite approach, 
f o r  i t  i n v o l v e s  f i r s t  t h e  assignment of worst-case es t ima tes  t o  each removal 
o r  t r a n s f e r  c o e f f i c i e n t  and then t h e  ana l ys i s  o f  t h e  p o l l u t a n t  f l u x  i n  each 
compartment i n  terms of a  g i ven  p o l l u t a n t  l o a d i n g  and t h e  complete scenar io .  
I n  o t h e r  words, pe rs i s t ence  i s  analyzed through t h e  i d e n t i f i c a t i o n  o f  t h e  
i n t r i n s i c  f a c t o r s  which are r a t e  c o n t r o l l i n g  and th rough t h e i r  i n c l u s i o n  i n  
exposure scenar ios cons t ruc ted  t o  mimic a  g iven  s t i u a t i o n  o r  t o  i d e n t i f y  t h e  
worst  o r  bes t  case s i t u a t i o n .  The a n t i c i p a t e d  exposure as a  f u n c t i o n  o f  t i m e  
can be examined q u a n t i t a t i v e l y  and can then be con~pared t o  t h e  da ta  a v a i l a b l e  
f o r  a  p r e l  im ina ry  screen. 

As an example o f  t h e  composite approach, I would l i k e  t o . d i s c u s s  a  s imp le  
d e s c r i p t i o n  of an aqua t i c  ecosystem ( F i g u r e  1). We have found i t  p a r t i c u l a r l y  
usefu l  i n  p r e l i m i n a r y  eva lua t i ons  o f  c r i t e r i a  on a  chemica l ' s  pe rs i s t ence  i n  
aqua t i c  ecosystems. I n  t h i s  system, t h e  ecosystem i s  descr ibed  i n  terms o f  
t h e  r e l a t i v e  s izes,  e.g. V s  and Vw, and s o r p t i v e  c h a r a c t e r i s t i c s  o f  i t s  
components. Obviously,  pe rs i s t ence  i s  no t  s imp ly  a  phenomenon assoc ia ted  w i t h  
t h e  r e l a t i v e  s i z e  o f  each component b u t  i s  a l so  a  f u n c t i o n  of t h e  s i z e s  o f  t h e  
va r i ous  t r a n s f e r  c o e f f i c i e n t s ,  e.g. kws, and t h e  removal process, e.g. kso. 
Thus, t h i s  scheme a l l ows  f o r  t h e  f a c t  t h a t  pe rs i s t ence  i s  r e l a t e d  t o  t h e  p ro -  
b a b i l i t y  t h a t  t h e  chemical w i l l  be i n  a  g iven  compartment, and t h e  compart- 
ment ' s  ac tua l  removal capac i ty .  These c h a r a c t e r i s t i c s  are, i n  t u rn ,  c o n t r o l -  
l e d  by i n t r i n s i c  p r o p e r t i e s  of t h e  compartment and chemical. For  example, t h e  
tendency f o r  t h e  chemical t o  be w i t h i n  t h e  compartment i s  c h a r a c t e r i z e d  by 
f a c t o r s  such as l i p i d  con ten t  (e.g. 8), c l a y  con ten t  (e.g. 9), and pH. A l l  
a re  r e f l e c t e d  i n  t h e  s i z e  of t h e  va r i ous  t r a n s f e r  c o e f f i c i e n t s  i n  t h e  scheme. 
L ikewise,  t h e  removal c a p a c i t y  depends on f a c t o r s  such as t h e  s i z e  and na tu re  
o f  t h e  m i c r o b i a l  popu la t i ons  and t h e  pH, and these a re  r e f l e c t e d  i n  t h e  kso, 
e t c .  

When one t h i n k s  of t h e  extremes of ecosystem types and env i ronmenta l  con- 
d i t i o n s  which need eva lua t ion ,  i t  becomes c l e a r  t h a t  o the r  sc reen ing  fram9- 
works which a re  i n f l e x i b l e  a re  p o t e n t i a l l y  ve ry  mis leading.  They cannot, by  
t h e i r  r i g i d  nature,  e a s i l y  i d e n t i f y  t h e  p a r t i c u l a r l y  t roublesome s i t u a t i o n s  
assoc ia ted  w i t h  unique combinat ions o f  ecosystem p r o p e r t i e s .  Model ecosystems 
a re  examples of p o t e n t i a l l y  troublesome screening t o o l s  because of t h e  
r i g i d i t y  u s u a l l y  imposed upon them. 

I n  severa l  cases we have had t h e  o p p o r t u n i t y  t o  examine a  chemical  I s  



Fig. 1 A SIMPLE CONCEPTUAL MODEL USEFUL IN THE EXAMINATION OF 
POLLUTANT DYNAMICS IN AQUATIC ECOSYSTEMS 
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pe rs i s tence  i n  terms o f  t h e  r e s u l t s  o f  s tandard microcosm models and through 
t h e  more f l e x i b l e  framework of t h e  composite approach. For  example, I would 
l i k e  t o  compare some o f  t h e  r e s u l t s  ob ta ined  us ing  da ta  f rom bo th  microcosm 
models and t h e  composite approach. Th is  i l l u s t r a t i o n  i s  taken f rom an 
ana l ys i s  we made i n  a  fo r thcoming  p u b l i c a t i o n  on a  common carbamate 
i n s e c t i c i d e ,  ca rbo fu ran  (10) .  

'Two microcosm s tud ies  were a v a i l a b l e .  I n  t h e  s tandard M e t c a l f  model 
ecosystem ( l l ) ,  ca rbo fu ran  was observed t o  disappear r a p i d l y ;  i t  was concluded 
by t h e  au thors  o f  t h i s  s tudy  t h a t  t h e  compound had l i t t l e  p ropens i t y  t o  
p e r s i s t  (12) .  They repored t h a t  t h i s  compound would "no t  p resen t  e c o l o g i c a l  
problems r e l a t e d  t o  pers is tence" .  On t h e  o t h e r  hand, ca rbo fu ran  was found t o  
undergo l i t t l e ,  if any, degradat ion when in t roduced i n t o  a  second model 
ecosystem. The res idues  remained v i r t u a l l y  unchanged throughout  a  37-day 
p e r i o d  (10) .  A t  t h i s  p o i n t ,  one can ask "What a re  assessment personnel t o  do 
w i t h  these c o n f l i c t i r l g  r e s u l t s ? "  

Looking o n l y  a t  t h e  r e s u l t s  o f  t h e  second model, t hey  migh t  conc lude t h a t  
ca rbo fu ran  represen ts  a  p o t e n t i a l  hazard t o  some organisms due t o  i t s  pe r -  
s i s tence .  On t h e  o t h e r  hand, M e t c a l f ' s  model suggested t h e  opposi te .  As 
repor ted,  t h e  s tud ies  themselves o f f e r  few c l u e s  as t o  t h e  na tu re  o f  t h e  
dichotomy. Obvious ly ,  one o f  t h e  components i n  t h e  Metca l f  model which i s  
m i ss i ng  i n  t h e  second model can c o n t r i b u t e  t o  t h e  ready removal o f  carbo- 
furan. The assessor i s  s t i l l  l e f t  w i t h  t h e  quest ions,  "Which corr~ponent i s  
i nvo l ved? "  and "Which i s  r e l e v a n t  t o  t h e  ecosystem he i s  cons ide r i ng? "  

Using t h e  composite approach and a  c a r e f u l  examinat ion o f  t h e  a v a i l a b l e  
i n f o r m a t i o n  on t h e  r a t e s  o f  t h e  va r i ous  p o t e n t i a l  removal processes, i t  was 
p o s s i b l e  t o  conclude t h a t  d i s s i p a t i o n  p a t t e r n s  o f  ca rbo fu ran  a re  r e l a t i v e l y  
w e l l  de f i ned  as l ong  as s imple h y d r o l y s i s  i s  t h e  dominant d i s s i p a t i o n  vec to r ,  
i .e.  i n  a l k a l i n e  waters.  I t  was suggested t h a t  i n  such cases p r e l i m i n a r y  
worst-case es t imates  of t h e  pe rs i s tence  o f  ca rbo fu ran  can be based on t h e  
c a l c u l a t e d  h a l f  1  i fe determined f rom r e l a t i v e l y  we1 1  developed h y d r o l y s i s  
s tud ies .  

E,vidence does suggest t h a t  m i c r o b i a l  and p h o t o l y t i c  processes c o u l d  
c o n t r i b u t e  t o  t he  l o s s  o f  t h e  i n s e c t i c i d e  i n  o the r  s i t u a t i o n s .  However, theL 
r e l a t i v e  importance o f  such processes remains unknown because t h e  a v a i l a b l e  
s tud ies  have n o t  been conducted i n  a  manner t h a t  pe rm i t s  one t o  e x t r a p o l a t e  t o  
r e a l - w o r l d  s i t u a t i o n s .  Thus, t h e  panel cau t ioned  t h a t  t h e  pe rs i s tence  o f  
ca rbo fu ran  i n  n e u t r a l  o r  a c i d i c  waters cannot be p r e d i c t e d  upon t h e  b a s i s  o f  
t h e  a v a i l a b l e  c r i t e r i a .  I n  o t h e r  words, evidence cou ld  be found t o  suggest 
t h a t  t h e  compound i s  no t  p e r s i s t e n t  i n  a l k a l i n e  waters, b u t  acceptable 
evidence cou ld  n o t  be found t o  suppor t  t h i s  c l a i m  where n e u t r a l  o r  a c i d i c  
waters a re  concerned. 

Assessment frameworks p u t  a  p a r t i c u l a r l y  heavy emphasis on our under- 
s tand ing  of  t h e  b a s i c  r e l a t i o n s  which c o n t r o l  t r a n s p o r t  and degrada t ion  
phenomena. I t  i s  a t  t h i s  p o i n t  t h a t  p a r t i c u l a r  d i f f i c u l t i e s  a re  encountered. 
The emphasis i n  t h e  pas t  has tended t o  f a v o r  t h e  s tudy which p rov ides  im- 
mediate, f u n c t i o n a l  answers f o r  a  s p e c i f i c ,  o f t e n  i so la ted ,  problem r a t h e r  
than  on s tud ies  which examine fundamentals. I n f o r m a t i o n  de r i ved  f rom such 
s tud ies  may be u s e f u l  i n  r e s o l v i n g  an immediate problem b u t  i t  g e n e r a l l y  



prov ides  a weak base on which t o  c o n s t r u c t  d e f e n s i b l e  scenar ios.  Fo r tuna te l y ,  
t h e r e  has been some s h i f t ,  and more s tud ies  emphasize t h e  bas ics.  However, i t  
w i l l  t a ke  some t ime b e f o r e  a good work ing understanding o f  t h e  p r i n c i p l e s  i s  
ava i l ab le .  

There i s  a fundamental danger i n  a s i t ~ a t i o n ~ w h e r e  we can draw up e legan t  
scenar ios  and e a s i l y  generate t a b l e s  o f  numbers which do no t  have w e l l  es tab-  
l i s h e d  and reasonab ly  narrow conf idence l i m i t s .  I f  t o o  much emphasis i s  
p laced  p remature ly  on these r e s u l t s ,  t h e  o v e r a l l  c r e d i b i l i t y  o f  t h e  approach 
can conce ivab ly  be jeopard ized  by t o o  many ques t i onab le  p r e d i c t i o n s ;  Given 
t h e  power of these t o o l s  as e a r l y  i n d i c a t o r s  o f  p o t e n t i a l l y  hazardous com- 
b i n a t i o n s  o f  chemical  and ecosystem p rope r t i es ,  i t  would seem t h a t  more 
emphasis on t h e  p r i n c i p l e s  i s  j u s t i f i e d  and r e q u i r e d  i f  t h e  s i t u a t i o n  i s  t o  
d r a m a t i c a l l y  improve. 
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CHAPTER 4 

WATER QUALITY CRITERIA DEVELOPMENT 

W i l l i a m  E. Fox 
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C r i t e r i a  and Standards D i v i s i o n  
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Washington, D.C. 20460 

I I n  t h e  development o f  water q u a l i t y  c r i t e r i a  documents, t h e  te rm 
" c r i t e r i o n "  i s  a  s p e c i f i c  numerical  va lue f o r  t he  concen t ra t i on  o f  a  water 
c o n s t i t u e n t  t h a t  shou ld  no t  be exceeded, a  d e s c r i p t i o n  o f  a  b ioassay procedure 
t o  a r r i v e  a t  a  number, o r  a  n a r r a t i v e  d e s c r i p t i o n  o f  a  c o n d i t i o n  t h a t  should 
no t  be exceeded. These c r i t e r i a  represen t  s c i e n t i f i c  judgements based upon 
l i t e r a t u r e  and research about t h e  c o n c e n t r a t i o n - e f f e c t  r e l a t i o n s h i p  o f  a  
p a r t i c u l a r  water  q u a l i t y  c o n s t i t u e n t  t o  a  p a r t i c u l a r  aqua t i c  species w i t h i n  
t h e  l i m i t s  o f  exper imenta l  i n v e s t i g a t i o n .  The c r i t e r i a  developed and 
pub1 ished by t h e  U.S. Environmental  P r o t e c t i o n  Agency (EPA) have no d i r e c t  
r e g u l a t o r y  f o r ce .  They do acqu i re  r e q u l  a t o r y  f o r c e  when l e g a l  l y  e s t a b l i s h e d  
i n  s t a t e  water q u a l i t y  standards where t hey  i n d i c a t e  t h e  q u a l i t y  f a c t o r s  t h a t  
must be met f o r  t h e  "des ignated use" o r  when t hey  a re  used i n  t h e  
es tab l i shment  o f  t o x i c  e f f l u e n t  standards under Sec t ion  307. From t h e  base o f  
water q u a l i t y  standards, t h e  c r i t e r i a  a l so  acqu i re  r e g u l a t o r y  f o r c e  i n  
d ischarge  pe rm i t s  and non-point  source bes t  management p r a c t i c e s .  Th is  i s  the 
d e f i n i t i o n  under which we operate b u t  you w i l l  n o t i c e  f r om my d i scuss ion  o f  
t h e  e v o l u t i o n  o f  water q u a l i t y  c r i t e r i a  t h a t  human h e a l t h  e f f e c t s  have become 
an impor tan t  f a c t o r .  

The concept f o r  water  q u a l i t y  c r i t e r i a  c u r r e n t l y  used i n  t he  U.S. evo lved  
f rom the  work i n  t h e  e a r l y  1900 's  by March, who pub l i shed  da ta  i n  1917, and 
t h e  e f f o r t  by E l l i s  i n  1937 who descr ibed  t he  e f f e c t  o f  va r i ous  concen t ra t i ons  
of waterborne substances on aqua t i c  l i f e .  These e a r l y  e f f o r t s  t o  develop 
water  q u a l i t y  c r i t e r i a  cons i s ted  o f  a  l i s t i n g  o f  t h e  concent ra t ion ,  t h e  t e s t  
organism, t h e  r e s u l t s  o f  t he  t e s t  w i t h i n  a  g i ven  t ime per iod ,  and t h e  
re fe rence  f o r  a  cause-e f fec t  r e l a t i o n s h i p  o f  a  p a r t i c u l a r  water contaminant.  

The nex t  major development i n  water q u a l i t y  c r i t e r i a  came i n  1952 when t h e  
S ta te  o f  C a l i f o r n i a  pub l i shed  McKee and W o l f ' s  book, "Water Q u a l i t y  C r i t e r i a " .  
Th is  c l a s s i c  con ta ined  over  1,000 re fe rences  and a  summary o f  t h e  water 
q u a l i t y  c r i t e r i a  e s t a b l i s h e d  by s t a t e  and i n t e r s t a t e  commissions. A  l a r g e  
p o r t i o n  o f  t h i s  document was devoted t o  cause-and-effect  r e l a t i o n s h i p s  f o r  
major  water  p o l l u t a n t s .  I n  t h i s  document t h e  b e n e f i c i a l  use concept o f  
d i r e c t l y  r e l a t i n g  c r i t e r i a  t o  water use was f o rmu la ted  and has become t h e  I 

major  f ea tu re  of water q u a l i t y  standards. The 1952 ve rs i on  o f  water q u a l i t y  
c r i t e r i a  was r e v i s e d  by McKee and Wolf  i n  1963. I n  t h i s  r e v i s e d  e d i t i o n  about 
4,000 re ferences were c i t e d  on water q u a l i t y  c r i t e r i a .  F o l l o w i n g  t he  concept 



set forth in the earlier edition, criteria . , . .  . were listed according to- their 
effect on water uses. . - ., . '. . 

Later in the 1960's the Department of Interior, recognizing the need for a 
definitive national approach to the development of water quality criteria, 
establ ished a National Technical Advisory Commi ttee (NTAC) to develop water 
quality criteria for five specified uses of water. These were agricultural, 
industrial, recreational, fish and wildlife, and domestic water supply. The 
NTAC report or the "Green Book" was designed to provide federal guidance to 
state water pollution control agencies engaged in water quality studies and 
water-quality-standard-setting activities. This publication presented a 
change in the concept of water quality criteria from one-that listed a series 
of concentration-effect levels to a concept that recommended concentrations 
that would ensure the protection of the quality of the aquatic environment and 
the designated water use. When a specific aquatic life recommendation for a 
particular water pollutant could not be made due to lack of information or 
conflicting data, a recommendation was made to substitute a designated 
application factor based upon data obtained from a 96-hour bioassay using a 
sensitive aquatic organism and the receiving water as a diluent for the 
toxicity test. 

Soon after EPA war established, it contracted with the National Academy of 
Sciences to expand the "Green Book" and develop a water quality criteria 
document that would include current knowledge. The result was a 1974 
publication, "Water Quality Criteria 1972", commonly called the "Blue Book", 
that presented water quality criteria as of 1972 along the same lines as the 
"Green Book". 

I 

The implementing Federal Water Pollution Control Act, as amended, required 
'EPA to publish water quality criteria. Specifically, Section 304 of the act 
required the EPA Administrator, after consultation with the appropriate 
federal and state agencies, to develop and publish and, from time to time, 
revise criteria for water quality that accurately reflected the latest 
scientific knowledge on the effects on health and welfare, fish and wildlife, 
and other effects. Based on the requirements of Section 304, the EPA 
developed and published "Quality Criteria for Water" (QCW), in 1976. QCW, 
sometimes called the "Red Book", contained criteria for 54 alphabetically 
listed parameters. 

During the time EPA was developing this document, several environmental 
groups brought suit against EPA to identify and accelerate activities on 
criteria development for a number of toxic constituents under Section 307. As 
a result, under the Consent Decree, in Natural Resource Defense Counsel, et 
al. vs. Train, EPA was required to publish criteria for 65 specified toxic 
pollutants. The criteria are to state maximum recommended concentrations 
consistent with the protection of aquatic life and human health. Because of 
this action EPA shifted toward the development of criteria associated more 
with human health and thus its attendant risk-assessment problems. 

The work on the 65 toxic pollutants covered under the Consent Decree began 
at about the time the QCW was published. Since the research of the literature 
revealed a scarcity of water-quality-related data for some of the 65 pol- 
lutants, a parallel research effort was undertaken to develop data on acute 



and ch ron i c  t o x i c i t y  t o  aqua t i c  l i f e  i n  a d d i t i o n  t o  da ta  on b ioaccumula t ion  
and mutagen ic i t y .  By e a r l y  1978, d r a f t  c r i t e r i a  documents based on these da ta  
had been c i r c u l a t e d  f o r  i n f o rma l  rev iew i n s i d e  EPA and t o  o t h e r  agencies and 
mod i f ied  t o  r e f l e c t  comments rece ived .  It was a n t i c i p a t e d  t h a t  these 
documents would be pub l  i shed  f o r  publ  i c  comment by mid-1978, t h e  publ  i c a t i o n  
da te  s e t  i n  t h e  Set t lement  Agreement. 

Dur ing  t h e  f i n a l  stages o f  t h e  document p repara t ion ,  EPA had begun a  
re-examinat ion o f  i t s  water  q u a l i t y  c r i t e r i a  program which l e d  t o  a  ma jo r  
r e c a s t i n g  o f  t h e  documents and subsequent r e v i s i o n  o f  t h e i r  p u b l i c a t i o n  
schedule. We t h e r e f o r e  embarked on an i n t e n s i v e  e f f o r t  t o  r e f i n e  and improve 
t h e  documents. Two major  aspects o f  t h i s  e f f o r t  were: 

1. A  more f o r m a l i z e d  approach i n  d e r i v i n g  c r i t e r i a  from aqua t i c  
t o x i c o l o g i c a l  da ta  

2. A  renewed emphasis on t h e  development o f  c r i t e r i a  f o r  t h e  p r o t e c t i o n  
o f  human hea l t h .  

I n  o rde r  t o  p l ace  t h e  EPA a c t i o n  i n  perspec t i ve ,  i t  i s  impor tan t  t o  
understand t h e  re f inements  i n  t h e  d e f i n i t i o n  o f  c r i t e r i a .  A  water q u a l i t y  
c r i t e r i o n  as we t a l k  about i t  today i s  a  q u a l i t a t e d  o r  q u a n t i t a t e d  es t ima te  o f  
t h e  concen t ra t i on  o f  a  water  c o n s t i t u e n t  o r  p o l l u t a n t  i n  ambient waters  which, 
when n o t  exceeded, would ensure a  water  q u a l i t y  s u f f i c i e n t  t o  p r o t e c t  a  
s p e c i f i e d  water use. A  c r i t e r i o n  i s  a  s c i e n t i f i c  e n t i t y  based s o l e l y  on da ta  
i n  s c i e n t i f i c  judgement. I t does n o t  r e f l e c t  cons ide ra t i ons  o f  economic o r  
t echno log i ca l  f e a s i b i l i t y  o r  represen t  s o c i e t y ' s  judgement o f  d e s i r a b i l i t y .  A  
c r i t e r i o n  based on t h e  p r o t e c t i o n  and p ropagat ion  o f  f i s h ,  s h e l l f i s h ,  and 
w i l d l i f e ,  f o r  example, i s  s imp ly  t h e  b e s t  es t ima te  in formed s c i e n t i s t s  have 
been ab le  t o  make o f  t h e  maximum concen t ra t i on  o f  a  g i ven  p o l l u t a n t  t h a t  can 
be t o l e r a t e d  w h i l e  s t i l l  m a i n t a i n i n g  added p r o t e c t i o n  o f  aqua t i c  l i f e .  A  
c r i t e r i o n  in tended f o r  t h e  p r o t e c t i o n  o f  human hea l th ,  by  t h e  same reasoning, 
i s  t h e  bes t  es t ima te  o f  t h e  concen t ra t i on  which may e x i s t  and s t i l l  n o t  pose 
an undue r i s k  t o  t h e  humans who d r i n k  t h e  water  o r  e a t  t h e  f i s h  o r  s h e l l f i s h  
f rom t h e  water.  

On March 15, 1979, EPA issued  f o r  p u b l i c  comment 27 c r i t e r i a  f o r  t h e  65 
p o l l u t a n t s  covered under t h e  Consent Decree. C r i t e r i a  f o r  t h e  rema in ing  38 
w i l l  be i ssued  f o r  p u b l i c  comment i n  t h e  near f u t u r e .  The f i n a l  p u b l i c a t i o n  
i s  planned f o r  t h e  l a t t e r  p a r t  o f  1979. As new i n f o r m a t i o n  becomes a v a i l a b l e ,  
i n d i c a t i n g  t h a t  p r e v i o u s l y  e s t a b l i s h e d  c r i t e r i a  should be r e v i s e d  o r  t h a t  
c r i t e r i a  should be e s t a b l i s h e d  f o r  substances t h a t  have n o t  been addressed, i t  
i s  expected t h a t  new o r  r e v i s e d  c r i t e r i a  w i l l  be developed. EPA recogn izes  
t h a t  t h e  q u a l i t y  and q u a n t i t y  o f  t h e  da ta  i n  t h e  c r i t e r i a  document v a r i e s  and 
d i f f e r e n c e s  o f  o p i n i o n  e x i s t  as t o  what c o n s t i t u t e s  a  s u f f i c i e n t  da ta  base f o r  
f i n a l  c r i t e r i a  f o rmu la t i on .  

I n  t h i s  regard, EPA i s  under tak ing  a  program t o  expand t h e  da ta  base f o r  
p o r t i o n s  o f  t h e  aqua t i c  da ta  base dea l i ng  w i t h  b i o c o n c e n t r a t i o n  f a c t o r s  and 
aqua t i c  t o x i c i t y .  It should be recogn ized  t ha t ,  when pub l i shed  a f t e r  p u b l i c  
comment, these c r i t e r i a  w i l l  n o t  be c a s t  i n  concre te  and w i l l  be updated i n  
f u t u r e  years  when a d d i t i o n a l  i n f o r m a t i o n  becomes a v a i l a b l e  i n d i c a t i n g  such a  
need. 



The Federal  Reg i s te r  n o t i c e  o f  March 15, 1979 c l e a r l y  o u t l i n e s  t h e  process 
o f  c r i t e r i a  development o f  EPA. I n  t h i s  process two ma jo r  f a c t o r s  a re  
considered: concen t ra t i ons  es t imated  t o  be p r o t e c t i v e  o f  aqua t i c  l i f e  and 
concent ra t ions  t o  p r o t e c t  human hea l t h .  These concen t ra t i ons  were de r i ved  
sepa ra te l y  f rom e s s e n t i a l l y  d i f f e r e n t  da ta  bases and w i t h  methods designed 
s p e c i f i c a l l y  t o  address t h e  concerns o f  t h e  two separate areas. One char-  
a c t e r i s t i c  o f  t h e  c r i t e r i a  which may r e q u i r e  some c l a r i f i c a t i o n  i s  t h e  
t w o - f o l d  na tu re  o f  t h e  a q u a t i c - l i f e  c r i t e r i a .  These c r i t e r i a  a re  conlprised o f  
a  concen t ra t i on  t o  be ma in ta ined  as an average d u r i n g  any 24-hour p e r i o d  and a  
maximum o r  c e i l i n g  concen t ra t i on  no t  t o  be exceeded a t  any t i m e  d u r i n g  t h e  
24-hour per iod .  The average f i g u r e  represen ts  a  concen t ra t i on  l e v e l  es t imated  
t o  p r o t e c t  aga ins t  adverse ch ron i c  e f f e c t s .  It i s  presented as an average 
because ch ron i c  da ta  a re  u s u a l l y  based on t e s t s  l a s t i n g  f r om severa l  weeks t o  
more than a  year .  Dur ing  these t e s t s  t h e  p o l l u t a n t  concen t ra t i on  v a r i e s  about 
a  mean exposure concent ra t ion .  Thus some f l u c t u a t i o n  i s  i nhe ren t  i n  t h e  a  
mean n o - e f f e c t  exposure concent ra t ion .  

The aqua t i c  organisms can be expected t o  t o l e r a t e  some excurs ions  over  
t h i s  mean so l ong  as t h e  temporary excurs ions  a re  n o t  t oo  h i g h  o r  t o o  
f requent .  These temporary excurs ions cannot be t o o  h i g h  because da ta  show 
t h a t  ve ry  h i g h  concen t ra t i ons  o f  chemicals can k i l l  o r  cause i r r e v e r s i b l e  
damage i n  ve ry  s h o r t  per iods .  Furthermore, t h e  excurs ions cannot p e r s i s t  f o r  
extended pe r i ods  s i nce  i n  t h e  case o f  some chemicals t h e  e f f e c t  o f  i n t e r -  
m i t t e n t  h i g h  exposure i s  accumulat ive.  It i s  necessary t h e r e f o r e  t o  p l ace  a  
l i m i t  on how h i g h  concen t ra t i ons  go and over  what t ime  p e r i o d  t h e y  can 
p e r s i s t .  The d e r i v a t i o n  o f  t he  c e i l i n g  va lue i s  based on LCso data. I n  
summary, t h e  two-number c r i t e r i o n  i s  in tended t o  descr ibe  an ambient water  
concen t ra t i on  which w i l l  produce an average water q u a l i t y  g e n e r a l l y  s u i t e d  t o  
t h e  maintenance o f  aqua t i c  l i f e  w h i l e  r e s t r i c t i n g  t h e  excurs ions  over  t h a t  
average t o  l e v e l s  which w i l l  n o t  cause harm. I n  an e f f o r t  t o  t ake  s p e c i f i c  
c h a r a c t e r i s t i c s  i n t o  account, c r i t e r i a  f o r  compounds whose t o x i c i t y  v a r i e s  
markedly  w i t h  va r i ous  degrees o f  hardness.have been presented i n  t h e  fo rm o f  
curves. Al though EPA recognizes t h a t  o t h e r  water c h a r a c t e r i s t i c s  such as pH, - 
temperature,  and degree o f  s a l i n i t y  may a f f e c t  t o x i c i t y  o f  some p o l l u t a n t s ,  
t h e  data base 'a t  t h i s  t ime  i s  no t  d e t a i l e d  enough t o  a l l o w  f o r  f u r t h e r  
S p e c i f i c i t y .  

The o b j e c t i v e  o f  t h e  h e a l t h  assessment p o r t i o n  o f  t h e  c r i t e r i a  documents 
i s  t o  es t ima te  ambient water  concen t ra t i ons  which, i n  t h e  case of non- 
carcinogens, r ep resen t  "sa fe"  l e v e l s  f o r  humans. I n  t h e  case of suspect o r  
proven carcinogens, t h e  o b j e c t i v e  i s  t o  p resen t  va r i ous  l e v e l s  o f  inc rementa l  
cancer r i s k .  Hea l t h  assessments f o l l o w  g u i d e l i n e s  developed t o  a s s i s t  t h e  
s c i e n t i s t s  i n  i d e n t i f y i n g  and i n t e r p r e t i n g  a l l  p e r t i n e n t  da ta  on t h e  s u b j e c t  
p o l l u t a n t  w i t h o u t  impeding t h e  s c i e n t i f i c  judgement and e x p e r t i s e .  The 
assessments t y p i c a l l y  c o n t a i n  f o u r  elements: exposure, pharmacokinet ics ,  
t o x i c i t y ,  and c r i t e r i a  fo rmu la t ion .  An exposure s e c t i o n  summarizes 
i n fo rma t i on  on p o s s i b l e  exposure r o u t e s  such as i nges t i on ,  i n h a l a t i o n ,  and 
dermal con tac t .  The pharmacokinet ics  s e c t i o n  rev iews da ta  on absorpt ion,  
d i s t r i b u t i o n ,  metabolism, and e x c r e t i o n  t o  assess t h e  b iochemica l  f a t e  o f  
compounds i n  t h e  human and animal system. The e f fec ts  s e c t i o n  rev iews  acute, 
subacute, and c h r o n i c  t o x i c i t y ;  s y n e r g i s t i c  and a n t a g o n i s t i c  p r o p e r t i e s ;  and 
s p e c i f i c  i n f o r m a t i o n  rega rd ing  mutagen ic i t y ,  t e r a t o g e n i c i t y ,  and ca rc i no -  
g e n i c i t y .  I n  t h i s  r ev i ew  t h e  t o x i c  e f f e c t  t o  be p r o t e c t e d  aga ins t  i s  



i d e n t i f i e d .  The q u a l i t y ,  q u a n t i t y ,  and weight  o f  evidence c h a r a c t e r i s t i c  o f  
t h e  da ta  a re  taken i n t o  account. The l a s t  s e c t i o n  represen ts  t h e  r a t i o n a l e  
f o r  c r i t e r i a  development and t h e  mathematical  d e r i v a t i o n  o f  t h e  c r i t e r i o n .  
S p e c i f i c  c r i t e r i a  a re  developed o n l y  i f  t h e  weight  o f  evidence suppor ts  t h e  
occurence o f  a  t o x i c  e f f e c t  and i f  t h e  dose response da ta  e x i s t  f rom which 
c r i t e r i a  can be est imated.  C r i t e r i a  f o r  suspect o r  proven carcinogens a re  
g i ven  as concen t ra t i ons  i n  water  assoc ia ted  w i t h  t h e  range o f  inc rementa l  
cancer r i s k s  i n  man based on s p e c i f i c  exposure assumptions. 

These assumptions i n c l u d e  d i r e c t  exposure through consumption o f  water o r  
i n d i r e c t  consumption o f  aqua t i c  organisms which may b ioconcen t ra te  p o l l u t a n t s  
from t h e  water  i n  which t hey  l i v e .  I n  a d d i t i o n  t o  p r o v i d i n g  a range o f  
concen t ra t i ons  f o r  t h e  consumption o f  water and e d i b l e  aqua t i c  organisms, our  
c r i t e r i a  documents p resen t  a  range o f  concen t ra t i ons  based on t h e  consumption 
o f  e d i b l e  aqua t i c  organisms alone. I n  t h e  l a t t e r  case we assume t h a t  t h e  
water consumed by an i n d i v i d u a l  would n o t  c o n t a i n  t h e  p o l l u t a n t  i n  quest ion.  
I n  c r i t e r i a  t h a t  r e f l e c t  b o t h  water consumption and aqua t i c  organism rou tes  of 
exposure, t h e  r e l a t i v e  c o n t r i b u t i o n  v a r i e s  w i t h  t h e  p ropens i t y  o f  a  p o l l u t a n t  
t o  b ioconcent ra te .  Consumption o f  aqua t i c  organisms becomes more impor tan t  as 
t h e  b i o c o n c e n t r a t i o n  f a c t o r  increases. When t h e  concen t ra t i on  f a c t o r  i s  100, 
f o r  example, exposure th rough two rou tes  i s  equal.  A t  h i ghe r  concen t ra t i on  
fac to rs ,  such as 1,000 t o  100,000, t h e  c o n t r i b u t i o n  o f  t h e  water consumption 
r o u t e  becomes r e l a t i v e l y  minor.  For a  few p o l l u t a n t s  i n f o r m a t i o n  about 
exposure f rom o t h e r  sources such as a i r  o r  non-aquat ic d i e t  has been used i n  
f o r m u l a t i n g  c r i t e r i a .  As i n f o r m a t i o n  on t o t a l  exposure i s  assembled f o r  
p o l l u t a n t s  which c r i t e r i a  r e f l e c t  o n l y  two i n d i c a t e d  exposure rou tes ,  
adjustments i n  water c o n c e n t r a t i o n  va lues may be made. It i s  a n t i c i p a t e d  t h a t  
t h e  t o t a l  exposure cons ide ra t i ons  w i l l  be a p r ima ry  focus  i n  t h e  nex t  
gene ra t i on  o f  heal th-based c r i t e r i a .  

C r i t e r i a  f o r  n ~ n ~ c a r c i n o g e n s  have a l s o  been developed and represen t  l e v e l s  
a t  which exposure t o  a  s i n g l e  chemical i s  no t  a n t i c i p a t e d  t o  produce adverse 
e f fec ts  i n  man. I n  these  ins tances  s i m i l a r  exposure assumptions were a l s o  
made. However, w h i l e  t h e  evidence o f  adverse e f f e c t s  i s  c l e a r ,  da ta  a re  
i n s u f f i c i e n t  t o  d e r i v e  a numer ica l  c r i t e r i o n  i n  many cases. I n  a  few cases 
t a s t e  and odor da ta  fo rm t h e  b a s i s  f o r  t h e  c r i t e r i o n  because ch ron i c  t o x i c i t y  
da ta  a re  l a c k i n g  o r  are i n s u f f i c i e n t ,  o r  r e s u l t  i n  a  h i ghe r  c r i t e r i o n  va lue  
than  t h a t  which produces adverse o r g a n o l e p t i c  e f fects .  

I b e l i e v e  t h a t  t h e  procedures and t h e  areas o f  c o n s i d e r a t i o n  I have 
descr ibed  f o r  t h e  process used by  EPA i n  water  q u a l i t y  c r i t e r i a  f o r m u l a t i o n  
can have d i r e c t  a p p l i c a t i o n  t o  t h e  workshop goal, t o  f a c i l i t a t e  t h e  gradual  
and o r d e r l y  development o f  compat ib le  t o x i c  substances c o n t r o l  programs i n  t h e  
Great  Lakes Basin. The guidance o u t l i n i n g  t h e  f a c t o r s  t o  be addressed by 
those d e s i r i n g  t o  change t h e  EPA t o x i c  p o l l u t a n t  l i s t  i s  p a r t i c u l a r l y  apropos 
t o  t h i s  goal .  These f a c t o r s  as l i s t e d  i n  Federa l  Reg is te r ,  Volume 44, Number 
60, March 27, 1979 are:  

1. T o x i c i t y  o f  t h e  p o l l u t a n t :  
a. Acute (96-'hour LCSo)  t o  f reshwater  and mar ine organisms 
b. Maximum acceptable t o x i c a n t  concen t ra t i on  t o  f reshwater  and mar ine 

organisms 
c. Embryo- larval  and egg - f r y  t e s t s  on f reshwater  organisms 



d. I n f o r m a t i o n  on dose-re la ted,  l e t h a l ,  o r  ch ron i c  sub - l e tha l  e f f e c t s  
on man, nonhinan mammals, ve r t eb ra tes  i n c l u d i n g  aquat i c  
ve r tebra tes ,  and o the r  aqua t i c  organisms 

e. I n f o r m a t i o n  r e l a t i n g  t o  known o r  suspected c a r c i n o g e n i c i t y ,  
t e r a t o g e n i c i t y ,  and mu tagen i c i t y  i n  man o r  i n  o t h e r  animals.  

2. pe rs i s t ence  o f  a  p o l l u t a n t  i n c l u d i n g m o b i l i t y  and d e g r a d a b i l i t y  i n  
water  o r  t h e  substance. 

3. B ioconcent ra t ion ,  b-ioaccumulation, and b i o m a g n i f i c a t i o n  of .  a  
p o l l u t a n t  o r  o f  i t s  degrada t ion  products  o r  metabol i tes .  

4. S y n e r g i s t i c  p r o p e n s i t i e s  and e f f e c t s  o f  t he  p o l l u t a n t .  

5. Water s o l u b i l i t y  and oc tano l -wate r  p a r t i t i o n  c o e f f i c i e n t  
de te rmina t ions  f o r  t he  p o l l u t a n t .  

6. Ex ten t  o f  p o i n t  source d ischarges i n t o  water i n c l u d i n g  q u a l i t a t i v e  
presence and q u a n t i t a t i v e  concen t ra t i ons  o f  t he  p o l l u t a n t  i n  
e f f l u e n t s ,  ambient water, b e n t h i c  sediments, f i s h ,  and o t h e r  p l a n t  
and animal aqua t i c  organisms. 

7. ; P o t e n t i a l  exposure 'o f  persons t o  t h e  p o l l u t a n t  through d r i n k i n g  
water, s u r f  ace water,  f i s h  o r  she1 lf i s h  consumption. P o t e n t i a l  
exposure o f  aqua t i c  organisms and w i l d l i f e '  t o  t h e  p o l l u t a n t .  

8. Annual - p roduc t i on  o f  t he  p o l l u t a n t  i n  t he  Un i t ed  States.  

9. Use p a t t e r n s .  

10. The c a p a b i l i t y  o f  a n a l y t i c a l  methods t o  i d e n t i f y  and q u a n t i t a t i v e l y  
determine the  presence o f  t he  p o l l u t a n t  i n  ambient water  o r  
wastewater. 
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I NTRODUCTI ON 
Since World War I 1  t h e r e  has been a r e v o l u t i o n  stemming f rom t h e  

manufacture and use o f  chemicals b r i n g i n g  about i n c r e a s i n g  economic and s o c i a l  
bene f i t s .  Our improv ing s tandard o f  l i v i n g  can be measured as a d i r e c t  
p r o p o r t i o n  t o  t h e  growth o f  t h e  chemical i n d u s t r y  and i t s  manufacture o f  new 
chemica ls  and products .  Un fo r t una te l y ,  i t  has o n l y  been i n  r ecen t  years  t h a t  
we have seen t h e r e  are r i s k s  assoc ia ted  w i t h  env i ronmenta l  and human exposure 
t o  chemical  compounds. 

Acute episodes i n v o l v i n g  t o x i c  substances have tended t o  b r i n g  f ocus  on 
chemical  problems i n  Region I 1 1  o f  t h e  Environmental  P r o t e c t i o n  Agency (EPA). 
Dur iug  t h e  pas t  few years  numerous events  have occur red  r e q u i r i n g  cons ide rab le  
a t t e n t i o n  and resources. These i n c l u d e  kepone, carbon t e t r a c h l o r i d e ,  
asbestos, mercury, PCB's, and n i t rosamine  problems, severa l  o f  which are y e t  
t o  be reso lved.  The sho r t - t e rm  impact o f  these chemicals i s  o f t e n  no t  
d i f f i c u l t  t o  q u a n t i f y .  Chronic e f f e c t s ,  on t h e  o t h e r  hand, a re  no t  so e a s i l y  
de f i ned  o r  measured. For example, i t  has been determined t h a t  many chemica ls  
cause ch ron i c  o r  even f a t a l  i l l n e s s e s  which may n o t  be man i fes ted  u n t i l  years  
f o l l o w i n g  exposure. Recent ly,  t h e r e  has been t h e  expressed be1 i e f  t h a t  60-90% 
of human cancers a re  env i r onmen ta l l y  caused. I n  add i t i on ,  h e a l t h  s t a t i s t i c s  
i n d i c a t e  t h e  inc idence  o f  cancer i s  inc reas ing .  

Evidence accumulated by t h e  medica l  and s c i e n t i f i c  communit ies combined 
w i t h  t h e  numerous documented env i ronmenta l  i n s u l t s  p ron~pted  Congress t o  

- address c o n t r o l  o f  chemical  substances i n  seve ra l  s t a t u t e s  admin is te red  by EPA 
and by o the r  federa l  agencies. The r e s p o n s i b i l i t i e s  o f  EPA are  de f i ned  i n  t h e  
Clean A i r  Act, t he  Clean Water Act, t h e  Tox ic  Substances Cont ro l  Act, t h e  Safe 
D r i n k i n g  Water Act, t h e  Resource Conservat ion and Recovery Act, and t h e  
Federa l  I n s e c t i c i d e ,  Fungic ide,  and Rodent i c ide  Act.  Other f e d e r a l  
l e g i s l a t i o n  i nc l udes  t h e  Occupat ional  Sa fe ty  and Hea l t h  Act, t h e  Food, Drug, 
and Cosmetic Act, and t h e  Consumer Product Sa fe ty  Act. 

Given t h e  number o f  laws and t h e  p resen t  p r a c t i c e  t o  e s t a b l i s h  separa te  
o r g a n i z a t i o n a l  e n t i t i e s  t o  admin is te r  each s t a t u t e ,  i t  i s  necessary t o  
e s t a b l i s h  formal  mechanisms t o  achieve communication and i n t e g r a t i o n  t o  ensure 
e f f e c t i v e  address by  a l l  app rop r i a te  program elements. Th is  document se t s  
f o r t h  t h e  framework f o r  accompl ish ing i n t e g r a t i o n  o f  t h e  t o x i c  substances 
a c t i v i t i e s  w i t h i n  Region 111. 



PURPOSE 
The purpose of this document is to set forth an intermedia integrated 

toxics substances strategy for:addressing regional toxic substances issues. 
The fundamental ingredient is communications to faci 1 i tate information 
exchange, to identify and assess problems, to plan and execute corrective 
actions, and to minimize duplicative efforts, all for the purpose of more 
effective and efficient utilization of available resources. In order to 
achieve the objective, the strategy: 

1. Describes a management system/organization to achieve the integration 
of all EPA toxic-substance-related regulatory authorities and to 
facilitate coordination within the region as well as with 
headquarters, states, and other federal agencies on toxic substance 
activities. 

2. Identifies organizational elements and their responsibilities, 
including regional components as well as state and federal agencies 
having authority to address toxic substance issues. 

3. Delineates coordination mechanisms within the Regional Office and 
with headquarters, states, and other federal agencies to promote 
communication, eliminate oversights, and reduce duplicative efforts. 

4. Identifies procedures for responding to emergency, chronic, and 
potential toxic substance situations using an integrated approach. 

5. Describes types and sources of information for determining existing 
and potential toxic substance problems within the region including 
references on chemical toxicity, health and environmental effects, 
manufacturing processes, and production volume. 

6. Outlines a screening procedure for prioritizing potential problem 
chemicals for purposes of determining type and level of action to be 
taken with available resources. 

ORGANIZATION ELEMENTS AND RESPONSIBI L I T I E S  
There are several organizational elements within the Regional Office 

structure which have functional responsibilities encompassing certain aspects 
of toxic substances identification, investigation, and control. Actual 
involvement depends upon the compound, environmental medium, and the 
situation. The following organizational units have major responsibilities in 
activities involving toxic substances: 

1. Water Division 
a. Water Supply Branch 
b. Water Planning Branch 

2. Surveillance and Analysis Division 
a. Water Quality Monitoring Staff 
b. Air Quality Monitoring Branch 
c. Environmental Emergency Branch 
d. Wheeling and Annapolis Field Offices 



3. Enforcement D i v i s i o n  
a. O f f i c e  o f  Spec ia l  P-rograms 
b. Legal Branch 
c. A i r  Enforcement Branch 
d. Water Enforcement Branch .. 

4. A i r  and Hazardous M a t e r i a l s  D i v i s i o n  
a. Hazardous M a t e r i a l s  Branch 
b. P e s t i c i d e s  Branch 

5. O f f i c e  o f  Tox ic  Substances 

6. . O f f i c e  o f  Research and Development 

7. O f f i c e  o f  Chesapeake Bay Program 

Presented below are b r i e f  f u n c t i o n a l  d e s c r i p t i o n s  of these o r g a n i z a t i o n a l  
u n i t s  emphasizing t o x i c  substances r e s p o n s i b i l i t i e s .  

1 WATER DIVISION 

WATER SUPPLY BRANCH 

The Water Supply Branch has t h e  p r ima ry  r e s p o n s i b i l i t y  f o r  r e g i o n a l  
management and implementat ion o f  t h e  Safe D r i n k i n g  Water A c t  (P.L. 93-523) and 
t h e  I n t e r s t a t e  Quaran t ine  Regulat ion.  More s p e c i f i c a l l y ,  t h e  branch assures 
t h a t  p u b l i c  water systems are moni tored and meet d r i n k i n g  standards through 
t h e  P u b l i c  Water System S u r v e i l l a n c e  Program, r e g u l a t e s  underground i n j e c t i o n  
w e l l s  i n  des ignated s ta tes  through t h e  Underground I n j e c t i o n  Cont ro l  Program, 
assesses imminent hazard s i t u a t i o n s  i n  d r i n k i n g  water  systems i n  c o n j u n c t i o n  
w i t h  s t a t e  and l o c a l  a u t h o r i t i e s ,  and determines ac t i ons  necessary t o  p r o t e c t  
p u b l i c  hea l th .  

WATER PLANNING BRANCH 

The b ranch 's  t o x i c - r e l a t e d  r e s p o n s i b i l i t i e s  i n c l u d e  managing t h e  Water 
Q u a l i t y  Management P lann ing  Program (Sect ions 205 and 303 o f  t h e  Clean Water 
A c t )  i n c l u d i n g  water q u a l i t y  standards, funds p re t rea tment  programs i n  suppor t  
of t h e  Regional  Mun ic ipa l  Cons t ruc t i on  Grants Program, rev iews and 
approves/disapproves f a c i  1  i t i e s  p l ann ing  aspects o f  t h e  Cons t ruc t i on  Grants  
Program (Sec t i on  201 o f  t h e  Clean Water Ac t ) ,  and rev iews s t a t e s '  b i e n n i a l  
assessment o f  water qua1 i ty  (Sec t i on  305(b) o f  t h e  Clean Water Ac t ) .  

SURVEILLANCE A N D  ANALYSIS DIVISION 

The S u r v e i l l a n c e  and Ana l ys i s  D i v i s i o n  i s  r espons ib l e  f o r  t h e  c o l l e c t i o n ,  
ana lys is ,  and eva lua t i ons  o f  env i ronmenta l  q u a l i t y  da ta  i n  suppor t  of r e g i o n a l  
and n a t i o n a l  programs. I t  conducts spec ia l  s tud ies,  i n v e s t i g a t i o n s ,  and 
l a b o r a t o r y  ana l ys i s  t o  acqu i re  necessary data, and operates t h e  Regional  
Environmental  Emergency Response Center. 

WATER QUALITY MONITOR I NG STAFF 

The Water Q u a l i t y  Mon i t o r i ng  Staf f  serves as t h e  d i v i s i o n a l  f o c a l  p o i n t  
f o r  c o o r d i n a t i o n  o f  a l l  requests  by program o f f i c e s  f o r  f i e l d  i n v e s t i g a t i o n s  



and l a b o r a t o r y  work, develops and coord ina tes  t h e  f i e l d  i n v e s t i g a t i o n  and 
surveys aspects o f  t h e  NPDES p e r m i t  compl iance m o n i t o r i n g  program, and 
e s t a b l i s h e s  p r i o r i t i e s  f o r  f i e l d  and l a b o r a t o r y  i n v e s t i g a t i o n s .  

A I R  QUALlTY MONITORING BRANCH 

This  branch p rov ides  m o n i t o r i n g  c a p a b i l i t y  and t e c h n i c a l  adv ice  d u r i n g  
responses t o  emergency a i r  i n c i d e n t s  and conducts ambient a i r  surveys, 
f a c i l i t y  compl iance inspec t ions ,  and s t a t i o n a r y  source emiss ion measurements 
i n  o rder  t o  assess compl iance w i t h  a i r  q u a l i t y  standards and r e g u l a t i o n s .  

ENVIRONMENTAL EMERGENCY BRANCH 

Th is  branch has t h e  p r ima ry  r e s p o n s i b i l i t y  t o  develop and implement t h e  
Regional  Response Plan f o r  Emergency I nc i den t s .  As major  d u t i e s  t h e  branch 
conducts and coo rd ina tes  coope ra t i ng  agency and i n d u s t r y  responses t o  o i  1, 
t o x i c ,  and hazardous m a t e r i a l  s p i l l s ,  and operates as w e l l  as ma in ta i ns  t h e  
Regional  Response Center p r o v i d i n g  24-hour communication t o  f a c i  1  i t a t e  
r e g i o n a l  response a c t i v i t i e s  r e l a t i n g  t o  o i l  and hazardous m a t e r i a l  s p i l l s ,  
hazardous a i r  p o l l u t a n t  i nc i den t s ,  c i t i z e n  r e p o r t s ,  p e s t i c i d e  acc idents ,  and 
r a d i o n u c l i d e  i n c i d e n t s .  

WHEELING AND ANP'APOLIS F I  EL0 OFFICES 

Func t iona l  r e s p o n s i b i l i t i e s  a re  inspec t ion ,  sampling, and a n a l y s i s  i n  t h e  
areas o f  t o x i c  and hazardous substances, emergency response, and o t h e r  
f a c i l i t y - t y p e  inspec t ions ;  i n v e s t i g a t i o n s  o f  water supp l i es  f o r  p o s s i b l e  
con tamina t ion  f r ~ m ~ t o x i c  substances; -suppor t  o f  enforcement case development 
i n  t h e  t o x i c s  area; and surveys o f  e f f l u e n t s  i n  ambient waters  f o r  t h e  
p r i o r i t y  p o l l u t a n t s .  Func t i ona l  r e s p o n s i b i l i t i e s  i n c l u d e  a i r  compl iance 
mon i to r ing ,  NPDES (Na t i ona l  Pol  l u t a n t s  Discharge E l i m i n a t i o n  System) 
compl iance mon i to r ing ,  t h e  P r i o r i t y  P o l l u t a n t  Program, ambient mon i t o r i ng ,  and 
s t a t e  ass is tance .  

The Enforcement D i v i s i o n  i s  r espons ib l e  f o r  t h e  c o n t r o l ,  p reven t ion ,  and 
eventual  abatement o f  env i ronmenta l  p o l l u t i o n  i n  Region 111. Th is  i s  e f f e c t e d  
through t h e  maintenance o f  compl iance s t a t u s  w i t h  p o l l u t i o n  c o n t r o l  
l e g i s l a t i o n  f o r  t h e  a i r ,  water, and c a t e g o r i c a l ,  i n c l u d i n g  t o x i c ,  programs i n  
EPA. To ensure a  compl iance s ta tus ,  t h i s  d i v i s i o n ' s  program i nc l udes  t h e  
issuance o r  d e n i a l  o f  p e r m i t  a p p l i c a t i o n s ,  rev iew o f  abatement p lans  and 
compliance schedules, and recommendations o f  enforcement ac t ions ,  where 
necessary. The major  f u n c t i o n  o f  t h e  d i v i s i o n  o f f i c e  i s  t o  ensure t h e  p roper  
a d m i n i s t r a t i o n  o f  these programs and t o  a c t  as l i a i s o n  between s t a f f  and 
h i g h e r  headquar ters  i n  program p lann ing  and p o l i c y  mat te rs .  

OFFICE OF SPECIAL PROGRAMS 

The O f f i c e  o f  Spec ia l  Programs i n  t h e  Enforcement D i v i s i o n  has t h e - p r i m a r y  
r e s p o n s i b i l i t y  f o r  assu r i ng  compl iance w i t h  t h e  va r i ous  env i ronmenta l  laws 
cove r i ng  t o x i c  substances and hazardous wastes. I t s  r o l e  i s  t o  coo rd ina te  t h e  
m o n i t o r i n g  o f  t o x i c  substances and t h e  g a t h e r i n g  o f  evidence when v i o l a t i o n s  
of s t a t u t e s  a re  suspected. The O f f  i c e  of Spec ia l  Programs prepares  t h e  



t e c h n i c a l  aspects o f  cases f i l e d  f o r  enforcement ac t ions ,  i n c l u d i n g  
a d m i n i s t r a t i v e  p e n a l t i e s  and c i v i l  o r  c r i m i n a l  cases, and p rov i des  e x p e r t  
w i tnesses  f o r  these cases. I t s  r e s p o n s i b i l i t i e s  i n c l u d e  t h e  development and 
implementat ion o f  a  r e g i o n a l  s t r a t e g y  f o r  t o x i c s  i n  c o n j u n c t i o n  w i t h  t h e  
i n t e g r a t e d  t o x i c  substances s t r a tegy .  

LEGAL BRANCH 

The Legal  Branch p rov i des  l e g a l  suppor t  t o  t h e  va r i ous  branches i n  t h e  
Enforcement D i v i s i o n  d u r i n g  t h e  development and r e s o l u t i o n  o f  enforcement 
a c t i o n s  under t h e  va r i ous  env i ronmenta l  s t a t u t e s .  S p e c i f i c a l l y ,  t h e  members 
a c t  as adv iso rs -counse lo rs  t o  t e c h n i c a l  s t a f f  p e r t a i n i n g  t o  evidence g a t h e r i n g  
and t h e  a p p r o p r i a t e  enforcement a c t i o n s  t o  t ake  under which s t a t u t e s  (when 
more t han  one a p p l i e s ) .  Th i s  branch prepares l e g a l  documents suppo r t i ng  t h e  
cases and works w i t h  headquar ters  and t h e  Department o f  J u s t i c e  a t t o r n e y s  t o  
assure cases are p r o p e r l y  f i l e d  and prosecuted.  

AIR ENFORCEMENT BRANCH 

The A i r  Enforcement Branch develops and implenlents t h e  r e g i o n a l  a i l -  
p o l l u t i o n  enforcement s t r a t e g y  t o  ensure t h e  requi rements  o f  t h e  Clean A i r  Ac t  
a r e  c a r r i e d  ou t .  The branch coo rd i na tes  w i t h  and p rov i des  d i r e c t i o n  t o  t h e  
en fo rcement -o r ien ted  e f f o r t s  o f  t h e  A i r  and Hazardous M a t e r i a l s  D i v i s i o n  and 
t h e  S u r v e i l l a n c e  and Ana l ys i s  D i v i s i o n  t o  ensure an e f f e c t i v e  and u n i f i e d  
r e g i o n a l  a i r  enforcement program. It develops t h e  t e c h n i c a l  p o r t i o n  of t h e  ' 

enforcement cases aga ins t  sources i n  v i o l a t i o n  o f  EPA-promulgated emiss ion  
l i m i t a t i o n s  f o r  r e f e r r a l  t o  t h e  Legal  Branch. The A i r  Enforcement Branch 
d i r e c t s  t h e  development o f  t h e  t e c h n i c a l  p o r t i o n  o f  t h e  enforcement o f  
N a t i o n a l  Emission Standards f o r  Hazardous A i r  P o l l u t a n t s  (NESHAPS) and 
coo rd i na tes  t h e  rev i ew  and e v a l u a t i o n  o f  wa ive r  reques ts  f o r  meet ing hazardous 
emiss ion  standards.  

WATER ENFORCEMENT BRANCH 

The branch has t h e  p r ima ry  r e s p o n s i b i l i t y  t o  implement NPDES ( S e c t i o n  402 
o f  t h e  Clean Water Ac t ) ,  a  n a t i o n a l  p e r m i t  program t o  c o n t r o l  and r e g u l a t e  
p o i n t  source d ischarges.  The branch r e c e i v e s  i n f o r m a t i o n  on t o x i c  p o l l u t a n t s  
d ischarged  t o  nav igab le  waters  and i ssues  pe rm i t s  c o n t r o l l i n g  and l i m i t i n g  
t o x i c  p o l l u t a n t s .  These pe rm i t s  i n c l u d e  b i o m o n i t o r i n g  requi rements ,  b e s t  
management p r a c t i c e s ,  and p re t r ea tmen t  program requi rements .  

A I R  AND HAZARDOUS MATERIALS D I V I S I O N  

HAZARDOUS MATERIALS BRANCH 

The branch i s  r e s p o n s i b l e  f o r  p r o v i d i n g  and m a i n t a i n i n g  e x p e r t i s e  on 
env i ronmenta l  i ssues  r e l a t i n g  t o  noise,  r a d i a t i o n ,  and s o l i d  waste management 
and has t h e  p r ima ry  r e s p o n s i b i l i t y  t o  implement t h e  Resource Conservat ion and 
Recovery Act  o f  1976 (RCRA) which i n v o l v e s  hazardous waste r e g u l a t i o n s ,  
c o n t r o l  o f  l and  d i sposa l  p r a c t i c e s ,  comprehensive s t a t e  s o l i d  waste 
r e g u l a t i o n s ,  s o l i d  waste research  and demonstrat ion,  resource  conse rva t i on  and 
recovery ,  and enforcement c o n t r o l .  The branch p rov i des  t h e  t e c h n i c a l  and 
f i n a n c i a l  suppor t  mechanism t o  s t a t e s  t o  encourage s t a t e  assumption o f  t h e  
RCRA program respons i  h i  1  i t i e s .  



PESTICIDES BRANCH 

The branch i s  r e s p o n s i b l e  f o r  t h e  implementat ion o f  t h e  Federa l  
I n s e c t i c i d e ,  Fung ic ide  and Rodent i c ide  Act, as amended ( F  [FRA). The branch 
r e g u l a t e s  p e s t i c i d e s  by  r e g i s t r a t i o n ,  i n spec t i on ,  and t h e  p r o v i s i o n  o f  a  da ta  
base on env i ronmenta l  and h e a l t h  e f f e c t s  o f  manufacturers  and p roduc ts .  They 
a l s o  p rov i de  t e c h n i c a l  and r e g u l a t o r y  ass i s t ance  t o  s t a t e s  t o  resume t h e  FIFRA 
r e s p o n s i b i l i t i e s .  

O F F I C E  OF T O X I C  SUBSTANCES 

The O f f i c e  o f  Tox ic  Substances serves as a  f o c a l  p o i n t  f o r  c o o r d i n a t i o n  
and suppor t  o f  t o x i c - r e l a t e d  a c t i v i t i e s  f o r  Region I 1 1  and as t h e  p r i n c i p a l  
adv iso r  t o  t h e  r e g i o n  on ma t t e r s  r e l a t e d  t o  t o x i c  substances. I n  a d d i t i o n  t o  
t h e  impo r tan t  a d v i s o r y / c o o r d i n a t i o n  r o l e ,  t h e  o f f i c e  i s  r espons ib l e  f o r  
PI anning and conduc t ing  prog,rams r e q u i r e d  t o  implement t h e  Tox ic  Substances 
Con t ro l  Ac t  (TSCA) w i t h i n  t h e  reg ion .  Major r e s p o n s i b i l i t i e s  i n c l u d e  
i n t e r f a c e  w i t h  e x i s t i n g  r e g i o n a l  and o t h e r  f e d e r a l / s t a t e  t o x i c - r e l a t e d  
programs; coo rd i na tes  w i t h  r e g i o n a l  a c t i v i t i e s  i n  responding t o  t o x i c s  
problems; compi le,  review, r e t r i e v e ,  analyze, and d isseminate p e r t i n e n t  da ta  
on t o x i c  substances; keeps b o t h  t h e  Regional  O f f i c e  and p u b l i c  w e l l  i n fo rmed 
about any p e r t i n e n t  i n f o r m a t i o n / a c t i o n  taken  r e l a t i v e  t o  t h e  r e g i o n a l  t o x i c s  
c o n t r o l  program; coo rd i na tes  i n  deve lop ing  and implement ing t h e  Regional  
I n t e g r a t e d  Tox ics  Con t ro l  S t ra tegy ;  coo rd i na tes  EPA's kepone and i t s  r e l a t e d  
a c t i v i t i e s  w i t h  s t a t e s  and o the r  f e d e r a l  agencies t o  ensure t h e  kepone 
con tamina t ion  prob lem r e c e i v e d  p roper  f o l l o w  up. 

O F F I C E  OF RESEARCH AND DEVELOPMENT 

The O f f i c e  o f  Research and Development serves t h e  r e g i o n  as a  connec t ing  
l i n k  between EPA's c e n t r a l i z e d  research  and development program and each 
element o f  t h e  r e g i o n a l  program. The p r ima ry  r e s p o n s i b i l i t y  o f  t h i s  o f f i c e  i s  
t o  assure t h a t  t h e  Regional  A d m i n i s t r a t o r  and h i s  s t a f f  r e c e i v e  maximum 
b e n e f i t  f rom t h e  b road  range o f  s c i e n t i f i c  s t u d i e s  i n  p rogress  under EPA's 
Off  i c e  o f  Research and Development sponsorship,  and t h a t  s t u d i e s  suppor ted by 
t h e  n a t i o n a l  program meet r e g i o n a l  t e c h n o l o g i c a l  needs and i n  a  t i m e l y  
manner. D i r e c t  t e c h n i c a l  ass is tance  and suppor t  i s  p rov i ded  on a  case-by-case 
bas is .  

O F F I C E  OF CHESAPEAKE B A Y  PROGRAM 

The Chesapeake Bay Program was c rea ted  i n  response t o  t h e  1976 Independent 
A p p r o p r i a t i o n  B i  11 t o  assess t h e  p r i n c i p a l  f a c t o r s ,  i n c l u d i n g  t o x i c  
substances, hav ing  an adverse impact  on t h e  env i ronmenta l  q u a l i t y  o f  t h e  
Chesapeake Bay. The program's  t o x i c - r e l a t e d  r e s p o n s i b i l i t i e s  i n c l u d e  t h e  
development and i n i t i a t i o n  o f  a  comprehensive t o x i c  substance management 
s t r a t e g y  and t h e  demonst ra t ion t h a t  t h e  program's  management methodology f o r  
t o x i c  substance c o n t r o l  i s  t r a n s f e r a b l e  t o  o t h e r  e s t u a r i n e  environments.  

I NTEGRATI ON MECHANISMS 
The term " i n t e g r a t e d "  means by d e f i n i t i o n  t o  b r i n g  t oge the r  t h e  

c o n s t i t u e n t  p a r t s  i n t o  a  composite. I n d i v i d u a l  elements do n o t  l o s e  t h e i r  



i d e n t i t y ,  b u t  are brought  t oge the r  i n t o  a  coord ina ted  whole devoted t o  a  
common goal.  I t  i s  t h e r e f o r e  no t  t h e  i n t e n t  o f  t h e  s t r a t e g y  t o  d i m i n i s h  o r  
supersede e x i s t i n g  o r g a n i z a t i o n a l  r e s p o n s i b i l i t i e s  b u t  t o  enhance c a p a b i l i t i e s  
by i n t e g r a t i n g  e f f o r t s  and improv ing comniunications. 

REGIONAL OFF I CE 

I n  r e c o g n i t i o n  o f  t h e  necess i t y  t o  achieve an i n t e g r a t e d  program, t h e  
Regional  Adm in i s t r a to r  i n  August 1978 e s t a b l i s h e d  t h e  Regional  Tox ic  
Substances Pol i c y  Committee. The membership i nc l udes  rep resen ta t i ves  from t h e  
A i r  and Hazardous M a t e r i a l s  D i v i s i o n ,  Enforcement D i v i s i o n ,  Surve i  11 ance and 
Ana l ys i s  D i v i s i on ,  Water D i v i s i o n ,  t h e  Chesapeake Bay Program, and Research 
and Development w i t h  Water Supply, Pes t i c ides ,  S o l i d  Wastes, NPDES permi ts ,  
and t h e  Environmental  Emergencies among t h e  s p e c i f i c  o r g a n i z a t i o n a l  u n i t s  
i d e n t i f i e d .  The Tox ic  Substances Coord inator  was des ignated as t h e  committee 
chairman. 

The p r i n c i p a l  f u n c t i o n s  o f  t h e  committee a re  t o  " i d e n t i f y  t o x i c  i ssues  and 
problems, f i n d  s o l u t i o n s  t o  them, and work t o  coo rd ina te  a l l  aspects o f  t h e  

6 r e g i o n a l  t o x i c  program. " The committee ensures t h a t  problems are  adequately 
addressed, programmatic areas covered, schedules e s t a b l i s h e d  and met, 
Communications maintained, and app rop r i a te  r e p o r t s  prepared and disseminated. 

STATES AND OTHER FEDERAL AGENCIES 

Coord ina t ion  w i t h  o t h e r  r e g u l a t o r y  agencies i s  e s s e n t i  a1 t o  avo id  
d u p l i c a t i o n  and o v e r s i g h t  and t o  maximize u t i l i z a t i o n  of a v a i l a b l e  resources. - 
A t  t h e  s t a t e  l e v e l ,  t h e  bas i c  c o o r d i n a t i n g  l i nkage  i s  between t h e  EPA program 
o f f i ces  and t h e i r  coun te rpa r t s  i n  t h e  s t a t e  agencies. Th is  i s  an e s t a b l i s h e d '  
mechanism founded on c o n t i n u i n g  programmatic i n t e r f a c e s  and i s  cons idered t h e  
most d i r e c t  and responsive.  

I n  add i t i on ,  t h e  r e g i o n  i s  c u r r e n t l y  i n i t i a t i n g  t h e  approach o f  EPA/state 
agreements designed t o  f o r m a l i z e  programmatic commitments. Ob jec t i ves  of t h e  
agreements i n c l u d e  i n t e g r a t i n g  e f f o r t s  f o r  t h e  s o l u t i o n  o f  env i ronmenta l  
problems, maximiz ing r e t u r n s  f rom f e d e r a l  grants ,  and p r o v i d i n g  t h e  s t a t e s  
w i t h  more f l e x i b i l i t y  t o  address h i g h  p r i o r i t y  problems and needs. Th i s  
approach p rov ides  an avenue t o  i d e n t i f y  areas of coo rd ina t i on .  

As a  f u r t h e r  p o i n t  o f  coo rd ina t i on ,  t h e  governors of each s t a t e  have 
designated, a t  our  request,  persons t o  serve as l i a i s o n  w i t h  t he  Regional  
O f f i c e  i n  ma t te r s  d e a l i n g  w i t h  t h e  Tox ic  Substances Con t ro l  Act.  

A t  t h e  f e d e r a l  l e v e l  r e g i o n a l  r e g u l a t o r y  c o o r d i n a t i o n  e f f o r t s  a re  be ing  
achieved through an in te ragency  agreement between t h e  Consumer Product Sa fe t y  . 
Commission, Environmental  P r o t e c t i o n  Agency, Food and Drug Admin i s t r a t i on ,  and 
t he  Occupat ional  Sa fe ty  and Hea l t h  Admin i s t r a t i on .  The purpose o f  t h e  
agreement i s  t o  make t h e  r e g u l a t o r y  processes more e f f i c i e n t  through j o i n t  
endeavors and t he  sha r i ng  o f  in fo rmat ion  and resources. 

HEADQUARTERS 

Appropr ia te  EPA headquarters elements w i l l  be advised by t h e i r  r e s p e c t i v e  
r e g i o n a l  coun te rpa r t s  o f  t o x i c  substances i ssues  and problems. For s i t u a t i o n s  
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beyond t h e  c a p a b i l i t y  and e x p e r t i s e  o f  t he  reg ion ,  headquarters elements w i l l  
p r o v i d e  suppor t  i n  terms o f  advice, t e c h n i c a l  ass is tance  and i n t e r p r e t a t i o n ,  
and, i n  some instances,  manpower and c o n t r a c t o r  ass is tance  when c o n d i t i o n s  
war ran t .  

TOXIC PROBLEIY CATEGORIES 
The r e  

d i f f e r i n g  
t o x i c  prob 
ca tego r i es  

g i o n  encounters t h r e e  types o f  t o x i c  s i t u a t i o n s  t h a t  r e q u i r e  
response approaches. For purposes o f  t h e  s t r a t e g y  t h e  ca tego r i es  o f  
lems a re  termed as emergency, ch ron ic ,  and p o t e n t i a l .  The t h r e e  

a re  addressed below. 

EMERGENCY 

An emergency event, u s u a l l y  t h e  r e s u l t  o f  an acc iden t  o r  equipment 
f a i l u r e ,  r e q u i r e s  ve ry  r a p i d  assessment, response, and a c t i o n s  t o  p r o t e c t  t h e  
p u b l i c  h e a l t h  and t h e  environment. Al though a  substance may be re leased  t o  
t h e  a i r ,  water, o r  land, t h e  o v e r a l l  response and m i t i g a t i o n  e f f o r t s  w i l l  
g e n e r a l l y  necess i t a te  a  mu l t i -p rogram approach. Emergencies are u s u a l l y  of . 
s h o r t  du ra t i on ;  however, t h e  con t inued  presence o f  a  substance i n  t h e  
environment may r e q u i r e  a c t i v i t i e s  over  an extended t ime  frame. 

The r e g i o n a l  con t ingency  p l a n  de l i nea tes  t h e  f u n c t i o n a l  r e s p o n s i b i l i t i e s  
o f  t h e  app rop r i a te  program o f f i c e s  and l i s t s  t h e  names and te lephone numbers 
o f  con tac ts .  The Environmental  Emergency Branch, S u r v e i l l a n c e  and Ana l ys i s  
D i v i s i o n ,  i s  charged w i t h  .implementation of t h e  p l a n  once n o t i f i c a t i o n  i s  
rece ived.  Response a c t i v i t i e s  a re  s t r u c t u r e d  around t h e  Environmental  
Emergency Branch w i t h  o t h e r  program o f f i c e s  drawn i n t o  t h e  assessment and 
f o l l ow -up  phases. F i gu re  1 i l l u s t r a t e s  t h e  genera l  a l e r t i n g  o r  n o t i f i c a t i o n  
pa t t e rn .  

CHRONIC 

Chronic s i t u a t i o n s  a re  d e f i n e d  as t h e  d iscovery  o f  a  long- term problem 
(d ischarge,  emission, i n -p l ace  p o l l u t a n t ) ,  o r  t h e  r e s i d u e  remain ing f o l l o w i n g  , 

an emergency event.  F u r t h e r  def ined,  t h e  te rm ch ron i c  i m p l i e s  c o n t i n u i n g  and 
of a  long  dura t ion ,  b u t  no t  env i ronmenta l  concen t ra t ion .  

The Of f ice o f  Tox ic  Substances c o o r d i n a t o r  i s  adv ised o f  any c h r o n i c  
problem d i scove ry  and an e v a l u a t i o n  made i n  c o n j u n c t i o n  w i t h  t h e  program 
o f f i c e  hav ing apparent r e s p o n s i b i l i t y .  The purpose of t h e  e v a l u a t i o n  i s  t o  
determine whether o r  n o t  t h e  problem warrants  n o t i f i c a t i o n  and address of 
o t h e r  r e g i o n a l  program elements. If deemed t o  be a  mu l t ip rogram issue, t h e  
c o o r d i n a t o r  may c a l l  a  meet ing o f  t he  Tox ic  Substances P o l i c y  Committee, o r  
o n l y  those programs hav ing  1  i k e l y  r espons ib i  1  i t i e s .  The meet ing serves t o  
assess t h e  s i t u a t i o n ,  t o  determine t h e  l ead  program o f f i c e  t o  address t h e  
problem, and t o  dec ide on a  course  o f  ac t ion .  A d d i t i o n a l  meet ings are h e l d  t o  
d iscuss  s t a t u s  and mod i fy  ac t ions ,  as necessary. The c o o r d i n a t o r  r e p o r t s  
progress p e r i o d i c a l  l y  t o  t h e  Regional  Adm in i s t r a to r  through t h e  Regional  Tox ic  
Substances I n c i d e n t  Report .  

POTENT I AL 

A p o t e n t i a l  s i t u a t i o n  r e l a t e s  t o  t h e  p o i n t  o f  manufacture o r  use o f  a  
chemical  compound where, because o f  t h e  v e r y  na tu re  of t h e  substance, r e l e a s e  



Fig. 2 PROBLEM IDENTIFICATION AND EVALUATION PROCESS 
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would be .highly detriiental, to-: the 'publ ic health' and the environment. In this 
situation there may o r  may -not,;,be a problem, but there exists little or no 
avai 1 able information to draw a-.conclusion-. 

The heart of the activity is to identify chemical manufacture, use, and 
disposal facilities and then systematically determine whether or not a problem 
exists using subjective screening and evaluation techniques. Confirmation is 
accomplished by field investigations within the constraints of resources and 
priorities. This is explained in more detail in the problem identification 
sect ion. 

Because of the distribution and number of chemical industries within the 
region and resource constraints, our examination of problem potentials is by 
geographic areas. Initial efforts are focused on the Ohio-Kanawha River Basin 
due to the large concentration of chemical facilities and the history of 
chemical spills affecting, at times, water supplies. Subsequent focus wi 1 1  be 
on the Delaware River Basin, the Chesapeake Bay area, and then other 
industrial -specific areas. 

Chemical inventories, screening techniques, evaluations, and findings by 
geographical areas are contained in separate documents. 

PROBLEM IDENTIFICATION AND REMEDIAL OPTIONS 

A significant portion of the strategy is devoted to procedures for 
evaluating potential toxic substance problems since by definition emergency 
and chronic situations are known issues. Obviously, avai lable resources wi 1 1  
first be focused on known problems with any remaining time directed to 
geographic evaluations. The purpose of viewing potentials is essentially a 
preventive effort where any necessary control can be implemented before 
conditions reach chronic or crisis proportions. It is expected that 
evaluations and subsequent ambient investigations will from time to time 
uncover chronic envlronmental problems. 

The following presents in summary form the steps taken to identify and 
assess problem potentials of chemical compounds by geographic areas. The 
procedure presented graphically in Figure 2 is designed to provide a 
relatively s-imple and rapid asessment of extremely complex issues. 
Considering the limited quantity of information available on most compounds, 
including health and environmental factors, concentration standards or 
criteria, production volumes, and discharge and ambient data, the process will 
produce subjective evaluations. Nonetheless, the resulting drawing together 
of information and subsequent determinations will be considerably better than 
our current knowledge. 

PROBLEM IDENTIFICATION - DEVELOPING A CANDIDATE LIST 

Because of limited health and environmental data on chemicals in commerce, 
it is beyond the ability of the region to identify all compounds having 
undesirable characteristics that are manufactured, processed, or otherwise 
used within the region. However, those compounds a1 ready designated by 
research institutions and regulatory agencies as highly toxic and hazardous to 
human health and the environment provide a starting point. 



L i s t i n g s  o f  chemicals by i n s t i t u t i o n ,  agency, and program o f f i c e s  have 
been in tegra ted .  Those chemicals having mu1 t iprogram i n t e r e s t s  (chemicals 
found on more than one l i s t )  are shown i n  the  mat r ix .  The m a t r i x  i s  
considered dynamic and as more i n fo rma t ion  becomes a v a i l a b l e  i t  w i l l  be 
modified. Cur ren t ly ,  t he  ma t r i x  cons i s t s  o f  those chemicals conta ined i n :  

.,: 

1. Clean Water Act, Sect ion 311, Hazardous Substances (271) 

2. NRDC Consent Decree P r i o r i t y  Po l l u tan ts  (129) 

3. EPA, O f f i c e  o f  Toxic Substances P r i o r i t y  Chemicals (15)  

4. EPA, Region 111, Safe Dr ink ing  Water 

5. EPA, O f f i c e  o f  Pes t i c i de  Programs L i s t  o f  Rebuttable Presumptions 

6. Against R e g i s t r a t i o n  

7. S ta te  Compilat ions 

8. OSHA P r i o r i t y  L i s t  

9. NIOSH Engineering Contro l  L i s t  

10. Clean A i r  Act,. Sect ion 112, NESHAPS . 

I n  add i t i on  t o  the  mat r ix ,  t h e  presence of chemicals which have caused o r  
are causing not iceab le  environmental and hea l th  problems i s  i d e n t i f i e d  f rom 
the  f o l l o w i n g  sources: 

1. Spi 11 r e p o r t s  

2. . OSHA'case f i l e  

3. TSCA s u b s t a n t i a l  r i s k  no t i ces  

4. EPA and o the r  f ede ra l  and s t a t e  agencies i nspec t i on  and mon i to r i ng  
repor ts ,  i n c l u d i n g  the  U.S. Geological Survey's Water Q u a l i t y  A l e r t ,  
t h e  ORSANCO Ear l y  Warning System, and bioassay mon i to r i ng  

5. 1,ndustry se l f -mon i to r i ng  r e p o r t s  

6. Regional suspectedenvi ronmental  t ime bombs 

The TSCA Inventory  Report prov ides product ion  i n fo rma t ion  on chemicals:.and can 
p i n p o i n t  chemicals. w i t h  h igh  p roduc t i on  vol!~mes and exposures. 

The m a t r i x  and t h e  above sources are u t i l i z e d  t o  develop a candidate l i s t  
conta in ing  20-30 chemicals t h a t  are subjected t o  f u r t h e r  eva lua t ion .  
Chemicals on the  candidate l i s t  are determined by cons ider ing  mul t iprogram 
i n t e r e s t s ,  pas t  o r  present  p o t e n t i a l  h e a l t h  and/or environmental problems, 
high-volume production/use, t o x i c i t y ,  and exposure p o t e n t i a l .  Maintenance o f  
a l i m i t e d  candidate l i s t  prov ides ease o f  hand1 i n g  and address, cons ider ing  
the  l i m i t e d  resources t h a t  w i l l  be a v a i l a b l e  f o r  t h e  e f f o r t .  The l i s t  i s  
sub jec t  t o  con t i nu ing  update as new in fo rmat ion  i s  received. 



CHEMICAL INVENTORY - SOURCE IDENTIFICATION 

The i nven to ry  s tep i s  e s s e n t i a l l y  an i d e n t i f i c a t i o n  o f  chemicals by 
f a c i l i t y  w i t h i n  a  s p e c i f i c  geographical  area o f  t h e  region.  I n fo rma t i on  i s  
compiled us ing  t h e  TSCA Inventory,  OSHA case f i l e s ,  S tan ford  Research 
I n s t i t u t e  d i r e c t o r y ,  Radian Report on Organic Chemical Producers, and o ther  
sources. A l l  f a c i l i t i e s  having chemicals conta ined on the  candidate l i s t  are 
i d e n t i f i e d  and tabu la ted  and a  c h e m i c a l / f a c i l i t y  f i l e  i n i t i a t e d .  Other 
in fo rmat ion  added t o  t h e  f i l e  inc ludes  amount o f  chemical produced/used, 
concent ra t ions  and r o u t e  o f  discharge, t reatment  and d isposa l  p rac t i ces ,  
P r o x i m i t y  t o  popu la t i on  centers, r e 1  a t  i onsh ip  t o  water i n takes  ( i n c l u d i n g  
popu la t i on  served), and means of t r anspo r ta t i on .  Th is  f i l e  w i  11 f a c i  1  i t a t e  
t h e  r e g i o n ' s  e f f o r t s  t o  i d e n t i f y ,  assess, and respond t o  p o t e n t i a l  problem 
s i t u a t i o n s .  

DATA COLLECTION 

The data c o l  l e c t i o n  e f f o r t  has two -p r imary  focuses: 
. . 

1. To accumulate in fo rmat  i o n  and/or t o  i d e n t i f y  sources c i t i n g  h e a l t h  
and env i ronsenta l  e f f e c t s ,  hazards, and s a f e t y  p recaut ions  r e l a t i n g  
t o  each chemical on t h e  candidate l i s t  

2 -  To gather  ambient i n fo rma t i on  i n  t h e  v i c i n i t y  o f  appropr ia te  
f a c i l i t i e s .  

F i  l e s  are being es tab l i shed  and re fe rence m a t e r i a l s  accumulated on each 
problem chemical. The f i l e  w i l l  i nc lude  i n fo rma t i on  on the  amount o f  m a t e r i a l  
produced and used i n  t h e  r i v e r  basin, h e a l t h  and eco log i ca l  e f f e c t s ,  t h e  
degree o f  exposure t o  popu la t ions  and water supp l ie rs ,  e x i s t i n g  h e a l t h  and 
environmental  standards, ambient data, uses, t reatment  and d isposa l  p rac t i ces ,  
and p u b l i c  concern. This  i n fo rma t i on  source i nvo l ves  the  t o t a l  presence of 
t h e  chemical i n  t h e  r i v e r  bas in  and i s  developed f o r  t h e  purpose o f  making a  
problem assessment f o r  each chemical. 

Since i t  i s  no t  a n t i c i p a t e d  the re  w i l l  be s u f f i c i e n t  i n fo rma t i on  on 
discharges and ambient concent ra t ions  through e x i s t i n g  data sources, o the r  
avai  1  able avenues w i  11 be u t  i 1  ized. These avenues i nc lude  f i e l d  surveys 
performed by the  region,  NEIC, t he  s tates,  and/or con t rac to rs .  I n  add i t i on ,  
t he re  e x i s t s  t h e  p o t e n t i a l  f o r  us ing  the  formal  i n fo rma t i on  request  mechanisms 
t o  i n d u s t r y  p rov ided f o r  i n  t h e  Clean A i r  and the  Clean Water Acts. 

Before embarking on t h i s  fo rm o f  data c o l l e c t i o n  e f f o r t  and thus  the  
expendi ture o f  l i m i t e d  resources, bo th  t h e  chances o f  success and t h e  r e l a t i v e  
i n fo rma t i on  requirements w i l l  be c a r e f u l l y  screened and p r i o r i t i z e d .  

EVALUATION AND PRIORIT IZAT ION 

With t h e  in fo rmat ion  conta ined i n  t h e  i n d u s t r i a l  source and i n d i v i d u a l  
chemical f i les,  a  s u b j e c t i v e  eva lua t i on  w i  11 be made ,to determine the  r e l a t i v e  
problem p o t e n t i a l  posed by candidate chemicals. Ranking i s  based upon t h e  
l e v e l s  o f  product  ion/use, po ten t  i a1 popu la t i on  exposure, and hazardous 
c h a r a c t e r i s t i c s  of t h e  chemical. The th ree  f a c t o r s  w i l l  be weighted e q u a l l y  
u n t i  1  experience i n d i c a t e s  a  f u r t h e r  ref inement  i s  des i rab le .  



Other f a c t o r s  i n c l u d e  mu l t imed ia  impact, inadequate p l a n t  c o n t r o l s ,  
m u l t i p l e  sources, age o f  t h e  f a c i  1  itie:~,. and a v a i l a b l e  c o n t r o l  technology. 
The f i n a l  r ank ing  e s t a b l i s h e s  t h e  p r i o r i t y  o f  a c t i o n s  t o  be undertaken t o  
r e s o l v e  any assoc ia ted  problem. 

- .  
, I  . ,  

A C T I O N  PLANS, DEVELOPMENT, AND INTEGRATION 

The p l a n  o f  a c t i o n  i s  dependent upon t h e  circumstances p e c u l i a r  t o  a  
p a r t i c u l a r  f a c i l i t y .  There a re  many s t a t e  and f e d e r a l  laws and r e g ~ ~ l a t i o n s  
t h a t  w i l l  r e q u i r e  e v a l u a t i o n  and then those t h a t  p rov ide  t h e  most expedient  
and corr~plete c o n t r o l  mechanisms w i l l  be used. Any p l a n  w i l l  d e f i n e  
r e s p o n s i b i l i t i e s  by  i n d i v i d u a l  program a c t i v i t y ,  s p e c i f y  t ime  schedules, and 
resource  commitments. 

The f o l l o w i n g  a re  some o f  t h e  most obv ious examples o f  i n t e g r a t e d  a c t i o n s  
t o  achieve c o n t r o l  o f  t o x i c  substances: 

1. Issuance o f  NPDES p e r m i t s  t o  a s s i s t  i n  t h e  a t ta inment  o f  t h e  p r ima ry  
d r i n k i n g  water standards. 

2. I n c o r p o r a t i o n  i n t o  t h e  NPDES pe rm i t s  e f f l u e n t  l i m i t a t i o n s  and 
non-point  source c o n t r o l  t o  meet water q u a l i t y  standards, b e s t  
a v a i l a b l e  technology t o x i c  e f f l u e n t  c r i t e r i a ,  and s p i l l  p r e v e n t i o n  
p lans.  

3. E s t a b l i s h  enforcement p r i o r i t i e s  on t h e  b a s i s  o f  env i ronmenta l  and 
exposure s i g n i f i c a n c e ,  e.g. t o x i c i t y ,  h e a l t h  e f f e c t s ,  d ischarge  
l o c a t i o n  versus po tab le  water supply  in takes .  

4 .  I n v e n t o r i e s  o f  d i r e c t  and i n d i r e c t  i n d u s t r i a l  d ischarges and 
emiss ions of t o x i c s ,  i n c l u d i n g  impact on water and a i r  q u a l i t y ,  t o  
e s t a b l i s h  p r i o r i t i e s .  

5. Ut  i 1 i z a t  i o n  o f  s e l f  -mon i to r ing  p r o v i s i o n s  o f  water supply,  RCRA, and 
NPDES t o  o b t a i n  data; Sect ions 114 and 308 l e t t e r s  o f  t h e  Clean A i r  
and thebClean Water Acts, r e s p e c t i v e l y ,  f o r  process and d ischarge  
i n fo rma t i on ;  TSCA's premanufactur ing and FIFRA's r e g i s t r a t i o n  
requi rements f o r  h e a l t h  and env i ronmenta l  e f f e c t s  data; and t h e  
in te ragency  coope ra t i ve  agreement t o  develop an i n teg ra ted ,  
comprehensive i n f o r m a t i o n  sys tem/ f i l e .  

6. U t i l i z a t i o n  o f  f a c i l i t i e s  p l ann ing  (Step 1) g ran t s  t o  i n c l u d e  surveys 
o f  i n d i r e c t  i n d u s t r i a l  sources. 

7. I n t e g r a t i n g  m o n i t o r i n g  e f f o r t s  w i t h  t h e  s t a t e s  t o  p r o v i d e  more 
complete d ischarge  and ambient data.  

8. Use t h e  s i t e  and p roduc t i on  da ta  f rom t h e  i n i t i a l  TSCA i n v e n t o r y  t o  
develop s t r a t e g i e s .  

9. Develop t h e  mechanism f o r  i n t e g r a t i n g  RCRA and o t h e r  a c t i v i t i e s  t o  
ensure i n f o r m a t i o n  t r a n s f e r  and program coo rd ina t i on .  

When no apparent s o l u t i o n  e x i s t s  t o  a  problem, a l l  a v a i l a b l e  i n f o r m a t i o n  
w i  11 be r e f  e r r e d  t o  headquar ters  f o r  t h e i r  address. 
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INTRODUCTION 
EPA's c u r r e n t  program t o  c o n t r o l  env i ronmenta l l y  harmful  substances 

e n t e r i n g  U.S. waters r e s u l t s  from a  1976 Sett lement Agreement between EPA and 
t h e  Natura l  Resources Defense Counci l  and o ther  environmental  o rgan iza t ions .  
This  agreemelt es tab l i shes  schedules f o r  a p p l i c a t i o n  o f  bes t  a v a i l a b l e  
technology economical l y  achievable (BATEA) by 1983 f o r  c o n t r o l  1  i ng discharges 
of 65 c lasses  o f  p o t e n t i a l l y  t o x i c  p o l l u t a n t s  from 2 1 - i n d u s t r i e s .  It a lso  
requ i res  pret reatment  and new source performance standards f o r  t h e  same 
p o l  1  u tan ts  and i n d u s t r i e s .  The O f f  i c e  o f  Water Planning and Standards (OWPS) 
E f f l u e n t  Gu ide l ines  D i v i s i o n  (EGD) i s  respons ib le  f o r  promulgat ing these 
technology-based standards. Also, EPA i s  t o  es tab l  i s h  a  program t o  determine 
whether more s t r i n g e n t ,  p o l l u t a n t - s p e c i f i c  e f f l u e n t  l i m i t a t i o n s ,  gu ide l ines ,  
and standards w i l l  s t i l l  be needed t o  prevent  i n t e r f e r e n c e  w i t h  at ta inment  and 
maintenance o f  water qua1 i t y  a f t e r  a p p l i c a t i o n  o f  t he  technolog -based 
standards. The OWPS Mon i to r i ng  and Data Support D i v i s i o n  (MDSDT i s  
respons ib le  f o r  t h i s  program. The OWPS C r i t e r i a  and Standards D i v i s i o n  i s  
respons ib le  f o r  p u b l i s h i n g  water q u a l i t y  c r i t e r i a  f o r  t h e  65 c lasses of 
p o l l u t a n t s .  

The Sett lement Agreement's l i s t  o f  t o x i c  p o l l u t a n t s  has become p a r t  o f  
Sect ion 3 0 7 ( a ) ( l )  o f  t h e  Clean Water Act o f  1977. Sect ion 307 a l so  g ives t h e  
EPA Admin i s t ra to r  t h e  a u t h o r i t y  t o  add p o l l u t a n t s  t o  t h e  l i s t  based on each 
p o l l u t a n t ' s  t o x i c i t y  and environmental  exposure/impact. These p o l l u t a n t s ,  
sub jec t  t o  BATEA regu la t i ons ,  a re  a lso  sub jec t  t o  more s t r i n g e n t  e f f l uen t  
standards under Sect ion 307(a) (2 )  i f  MDSD s tud ies  and eva lua t ions  determine 
t h a t  BATEA does no t  adequately c o n t r o l  them. 

MDSD's implementat ion o f  t h e  program r e q u i r e d  by t h e  Sett lement Agreement 
and Clean Water Act  es tab l i shes  many new approaches t o  o b t a i n  and eva lua te  
p o l l u t a n t  in format ion.  Th i s  paper descr ibes the  s t r a t e g y  and t h e  methods 
being developed f o r  p o l l u t a n t  p r i o r i t i z a t i o n s  and r i s k  assessments. I t  
discusses MDSD s tud ies  o f  p o l l u t a n t  product ion,  use, and re lease t o  t h e  
environment; t ranspor t ,  f a t e ,  and d i s t r i b u t i o n  i n  t h e  environment; exposure 
rou tes  and l eve l s ;  and t h e  r e s u l t i n g  r i s k  t o  human and o ther  l i f e .  It a l s o  
i d e n t i f i e s  t he  ob jec t i ves  o f  these e f f o r t s  and t h e i r  i n t e g r a t i o n  i n t o  a  
process l ead ing  t o  r e g u l a t o r y  a c t i o n  recommendations. 



ACT I ON ALERT METHODOLOG Z ES 

The MDSD is developing a method to prioritize its work with the Section 
307(a)(l) toxic pollutants. Application of this method should result in the 
systematic identification of pollutant candidates for addition to the Section 
307(a)(l) list. It will also be used to identify possible future control 
actions for toxic pollutants. Therefore, the term "action alert" has been 
selected for the methodology. 

The MDSD and EGD compiled a working list of 129 specific chemical 
pollutants from the 65 classes of chemicals identified in the Settlement 
Agreement. The specific pollutants were chosen on the basis of commercial 
availability, occurrence in waters, and the availability of analytical 
reference standards. Initial literature reviews and other studies showed that 
much of the information needed to complete risk assessments for these 
pollutants, especially for organic chemicals, was not available. 

Since the urgency of proceeding with initial studies of risks from a 
pollutant should not depend on availability of complete data, the action alert 
methodology is designed to use whatever information is available to rank 
pollutants on a need-to-act basis. The pollutants with potential for more 
serious human and aquatic exposure and toxicity are selected for in-depth 
studies, integrated risk assessments, and action recommendations. 

The conceptual frameworks for the action alert systems for chronic risks 
and acute hazards are shown in Figures 1 and 2, respectively. Data element 
hierarchies have been derived from these frameworks and are shown in Figure 
3. Procedures are being developed and tested to examine specific chemical 
data at each stage in the hierarchies. 

These procedures describe estimates to be made at each stage based on 
applicable information. For instance, ambient concentrations in water can be 
estimated using total annual discharge, half life in surface water, and 
effective surface water volume. Total annual discharge is estimated from 
known or estimated discharges from various types of point sources (including 
pub1 icly owned treatment works) and nonpoint sources. There are also ways to 
estimate contributions from these discharges. These abbreviated methods will 
be sufficient to signal a problem which requires attention. 

The system iGelf is very detailed. An action alert user's manual is also 
being prepared to explain the use of the system to others. 

A simple example of the application of the system to acute freshwater fish 
toxicity is explained using Figure 4. A hazard ratio has been defined as 
exposure divided by toxic dose to allow a user to determine his own 
significance levels. In the example, water concentrations are plotted vs. 
LCSols. Estahlislil~~\j lrpper and lower hazard ratios of 1/100 and 1/1000 
as shown provides three zones on the logarithmic graph. Determination of an 
LCSo level or rar19: a2.1aSl ishes the ambient concentrations which will 
place the pollutant in the lower priority zone 1, the "gray area" of zone 2, 
or the higher priority zone 3. The system can also be used for a chemical 
measured in waters, but without applicable LCso data. In this case, the 
result is less exact than if ranges are available for both concentration and 
LCso* 
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The a c t i o n  a l e r t  methodology mere ly  screens and ranks p o l l u t a n t s  accord ing  
t o  t h e i r  p o t e n t i a l  r i s k .  It does, however, a l l o w  one t o  make c o n s i s t e n t  
assumptions and comparisons f o r  a  number o f  p o l l u t a n t s .  Data sources and 
r e l i a b i l i t y  must a l s o  be i d e n t i f i e d .  Because a c t i o n  a l e r t  i s  a  p r ima ry  
screen, t h e  a r b i t r a r i l y - s e l e c t e d  l e v e l s  can be i n t e n t i o n a l l y  se t  t o  e r r  on t h e  
s i d e  o f  sa fe t y .  More p r e c i s e  r i s k  analyses f o l l o w  a c t i o n  a l e r t  t o  app ly  
b e t t e r  c r i t e r i a  f o r  s i g n a l l i n g  a c t i o n  recommendations. 

POLLUTANT STUD I ES FOR I NTEGRATED RISK ASSESSMENTS 
MDSD s tud ies  on t h e  129 p o l l u t a n t s  i nc l ude :  

1. Sources and r e - l a t i v e .  c o n t r i b l ~ t i o n s  t o  waters, i n c l u d i n g  p roduc t i on  
q u a n t i t i e s , , u s e  pa t t e rns ,  and aqua t i c  c o n t r i b u t i o n s  f r o m  i ndus t r y ,  
pub1 i c l y  :'owned t rea tment  works, and o t h e r  sources 

2. Presence i n  waters,  f i s h  t i s sues ,  and sediments (mon i t o r i ng )  

3. Behavior i n  t h e  a i r ,  water, and t e r r e s t r i a l  environment ( f a t e )  

4. Hea l t h  and env i ronmenta l  e f f e c t s  

5. Levels  o f  exposure t o  humans and o the r  ( p r i m a r i l y  a q u a t i c ) '  : . . 

popu la t i ons  based on l o c a t i o n ,  demographics,' and hab i t s .  

The i n t e g r a t e d  r i s k  assessments i n c l u d e  an e v a l u a t i o n  o f  t h e  p v e r a l i  . r i s k :  . . '. .. 

r e s u l t i n g  f r om exposure.,. '. . . .  . .. 
. - . . . . .  

I n i t i a l  MDSD s t u d i e s  i n v o l v e d  l i t e r a t u r e  review, methodology development, 
and e s t a b l i s h i n g  sampl ing and l a b o r a t o r y  procedures. A g r e a t  deal  of use fu l  
i n f o rma t i on  was obtained, h u t  many da ta  gaps were i d e n t i f i e d ,  e s p e c i a l l y  f o r  
o rgan ic  chemicals. The OWPS C r i t e r i a  and Standards D i v i s i o n  s tud ies  i n v o l v e d  

I t o x i co logy ,  i n c l u d i n g  b i o l o g i c a l  pe rs i s t ence  and accumulat ion p o t e n t i a l .  
S i g n i f i c a n t  r e s u l t s  o f  MDSD s tud ies  a re  be ing  and w i l l  be pub l i shed  i n  o t h e r  
r e p o r t s -  and- papers. 

I 

By us ing  t h e  a c t i o n  a l e r t  system and judgements on t h e  amount and q u a l i t y  
o f  t h e  da ta  ava i l ab le ,  e i gh teen  p o l l u t a n t s  have been se lec ted  f o r  i n t e g r a t e d  
r i s k  assessments and a c t i o n  recommendations d u r j n g  19.79. These p o l  l u t a n t s  are 
shown i n  Table 1. 

THE INTEGRATED RISK ASSESSYIENTS . - 

The o b j e c t i v e s  o f  t h e  MDSD i n t e g r a t e d  r i s k  assessm~nts  a r e  t o i n t e g r a t e  
i n f o r m a t i o n  on c u l t u r a l  and env i ronmenta l  f l o w  o f . p o l l u t a n t s ,  e s p e c i a l - l y  t o  
and through waters,  and t o  es t ima te  exposure and r e s u l t i n g  r i s k .  

The gene ra l i zed  f l o w  c h a r t  f o r  t h e  r i s k  assessment process i s  presented - i n  
F i g u r e  5. , 'The process begins w i t h  a n a l y s i s  o f  t h r e e  groups. o f  data:  m a t e r i a l s  
b a l  ance/fate,  ambient mon i t o r i ng ,  and t ox i co logy .  

The m a t e r i a l s  ba lance / f a te  ana l ys i s  asce r ta i ns  p o l l u t a n t  p roduc t i on  and 
use, sources, l o s s  and d i sposa l  t o  t h e  environment, and d i s p e r s a l  through t h e  



FIGURE 3 
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FIGURE 4: : . - 
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TABLE 1 

L I S T  OF POLLUTANTS SELECTED FOR 1 9 7 9  ACT1 ON RECOMMENDATIONS 

1. Cadmium 10. Butyl benzyl phthalate 

2. TCDD (2,3,7,8-tetrachlorodibenzo-p-dioxin) 11. Zinc 

3. Dichlorodifluoromethane 12. Cyanides 

4. BCME (bis (chloromethyl) ether) 13. Copper , 

5. Dimethyl phthal ate 14. Silver 

6. Diethyl phthalate 15. Pentachlorophenol 

7. Di-n-butyl phthal ate 16. Lead 

8. Di-n-octyl phthalate 17. Chloroform 

9. Bis (2-ethyl hexyl) phthal ate 18. Mercury 

L 



FIGURE 5 
GENERALIZED RISK ASSESSMENT PROCESS 



FIGURE 6 
FLOW OF ACTIVITIES LEADING TO CONTROL DECISIONS 
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environment. The f a t e  modeling procedure may take  one o f  severa l  poss ib le  
forms depending upon such fac to rs  as data avai  l a b i  1  i t y  and che,m2i$al proper-  
t i e s .  M a t e r i a l s  balance/fate ana l ys i s  i s  performed a t  t h e  levell,,of d e t a i l  
suggested by a v a i l a b l e  in fo rmat ion .  I f  f u r t h e r  d e t a i l  i s  requ i red  and can be 
achieved, t h e  analyses are taken fu r the r .  If a  s i n g l e  environmental  com- 
partment (e.g. a i r ,  s o i l ,  o r  water)  i s  respons ib le  f o r  t h e  r i s k s  o f  exposure, 
o n l y  t h a t  compartment i s  inves t iga ted .  If not,  a  mult i-compartment model i s  
used. The end r e s u l t  o f  t h i s  procedure i s  a  breakdown, by environmental  
compartment, o f  t he  l i k e l y  e q u i l i b r i u m  concent ra t ions  o f  t h e  p o l l u t a n t  
f o l l o w i n g  known releases. Fate r e a c t i o n  r a t e s  are a l s o  i n v e s t i g a t e d  t o  
determine how q u i c k l y  e q u i l i b r i u m  can be expected t o  be reached. 

Simultaneously, mon i to r i ng  data are evaluated f o r  adequacy i n  c a l c u l a t i n g  
exposure t o  human popu la t ions  and non-human species. I f  the  mon i to r i ng  data 
a re  u t i l i z e d  i n  exposure ca l cu la t i ons ,  t he  f a t e  model i s  " run"  nonetheless and 
the  r e s u l t s  are compared w i t h  mon i to r i ng  data. If the  model proves inaccu- 
r a t e ,  i t  must be adjusted. I f  the  mon i to r i ng  data prove inadequate, t h e  
r e s u l t s  o f  t he  f a t e  model ing procedure are used t o  determine exposure l eve l s .  
T o x i c i t y  i n fo rma t i on  prov ides a  bas i s  f o r  r i s k  es t imat ion .  MDSD does no t  
c a l c u l a t e  exposure where t o x i c i t y  i n fo rma t i on  shows no concern o r  r i s k .  

The ana lys is  o f  human and environmental r i s k  f rom the  p o l l u t a n t  i s  
conducted by comparing exposure l e v e l s  and t o x i c i t y  data. Most o f  t he  
t o x i c i t y  data are t o  be prov ided by t h e  OWPS C r i t e r i a  and Standards D iv i s i on .  

The r i s k  assessment process may be concluded by re runn ing  the  f a t e  model 
w i t h  new m a t e r i a l s  balance i n p u t s  adjusted t o  r e f l e c t  changes r e s u l t i n g  from 
var ious  proposed o r  suggested regu la t i ons .  I n  t h i s  manner, t h e  o v e r a l l  r i s k  
reduc t ions  f rom d i f f e r e n t  r e g u l a t o r y  s t r a t e g i e s  may be t e s t e d  f o r  e f f i cacy ,  
e f f i c iency ,  and cos t -e f fec t i veness .  

The i n t e g r a t e d  r i s k  assessment f o r  each se lec ted  p o l l u t a n t  w i l l  be used by 
t h e  MDSD as a  bas i s  f o r  a c t i o n  recommendations which w i l l  i d e n t i f y  s u i t a b l e  
s t r a t e g i e s  f o r  reduc ing  t h e  r i s k .  These recommendations cou ld  lead t o  
r e g u l a t o r y  ac t ions  us ing  the  Clean Water Act o r  o ther  r e g u l a t o r y  a u t h o r i t i e s .  

THE MDSD ROLE I N  THE EPA DECISION PROCESS 
The MDSD w i l l  use i n t e g r a t e d  r i s k  assessments t o  make a c t i o n  

recommendations f o r  c o n t r o l  o f  se lec ted  p o l l u t a n t s .  A f l o w  c h a r t  o f  
a c t i v i t i e s  lead ing  t o  t he  a c t i o n  recommendations i s  shown i n  F igu re  6. 

The E f f l u e n t  Gu ide l ines  D i v i s i o n  BATEA i n d u s t r y  s tud ies  i nc lude  sampling 
and analyses o f  i n f l u e n t s  and e f f l u e n t s  f o r  the  129 p o l l u t a n t s .  MDSD ranks 
t h e  discharged p o l l u t a n t s  by environmental  impact, and g ives  EGD a  summary o f  
t he  environmental  f a t e  and e f f e c t s  of each o f  t he  most env i ronmenta l l y  
impor tant  p o l l u t a n t s .  The MDSD assessments a f f e c t  cons idera t ions  of 
p o l l u t a n t s  and i n d u s t r i e s  t o  be excluded from BATEA r e g u l a t i o n s  due t o  
environmental  i n s i g n i f i c a n c e .  The assessments a l s o  p rov ide  an environmental  
bas is  f o r  regu la t i on ,  bu t  do no t  necessa r i l y  a f f e c t  BATEA r e g u l a t o r y  dec is ions  
because t h e  Clean Water Act spec i f i es  t h a t  on l y  technology and economics must 
be considered i n  a  proposed BATEA regu la t i on .  



MDSD's major  r o l e  i n  t he  BATEA process i s  t o  i d e n t i f y  those p o l l u t a n t s  
which w i l l  pose an env i ronmenta l  p rob lem-a f t e r  BATEA i s  i n  p lace.  MDSD ranks  
a l l  o f  these r e s i d u a l  p o l l u t a n t s  u s i n g  t h e  a c t i o n  a l e r t  system and s e l e c t s  t he  
most s i g n i f i c a n t  f o r  i n t e g r a t e d  r ' i sk  assessments and a c t i o n  recommendations. . -..- - ., 

The i n i t i a l  e i gh teen  p o l l u t a n t s  se lec ted  f o r  a c t i o n  recommendations i n  
1979 and t h e  twenty  p o l l u t a n t s  f o r  1980 a re  se lec ted  p a r t i a l l y  on t h e  b a s i s  o f  
t h e  frequency and amounts o f  p o l l u t a n t s  found i n  d ischarges f r om t h e  21  
i n d u s t r i e s .  

The 38 s e l e c t e d  p o l  l u t a n t s  a re  t h e r e f o r e  expected ' t o  i n c l u d e  those found.  
most o f t e n  i n  e f f l u e n t s  o f  t h e  21 i n d u s t r i e s ,  and those w i t h  t h e  most 
p o t e n t i a l  f o r  h i g h e r  r e s i d u a l s  a f t e r  a p p l i c a t i o n  o f  BATEA. T h e p o l l u t a n t  
s e l e c t i o n s  do not -  i n c l u d e  c o n s i d e r a t i o n  o f  BATEA p o l l u t a n t  r e s i d u a l s  because 
EGD proposals  a re  ready f o r  few o f  t h e  21  i n d u s t r i a l  ca tegor ies . '  

A f t e r  p o l l u t a n t s  are se lected,  MDSD and i t s  c o n t r a c t o r s  do more work i n  
a l l  o f  t he  MDSD s tudy  areas, b u t  f ocus  on: 

1. The most s i g n i f i c a n t  sources t o  waters 

2. The f a t e  c h a r a c t e r i s t i c s  which have t h e  most e f f e c t  on water movement 
and behav io r  

3. The human and aqua t i c  popu la t i ons  most l i k e l y  t o  be exposed 

4. The r i s k s  assoc ia ted  w i t h  t h i s  exposure. 

The da ta  needed f o r  these s t u d i e s  a re  ob ta ined  f r om t h e  e x i s t i n g  l i t e r a t u r e ,  
developed under new research, o r  es t ima ted  ( i f  more q u a n t i t a t i v e  i n f o r m a t i o n  
i s  unavai  1  ab le ) .  

Us ing t h e  completed i n t e g r a t e d  r i s k  assessments, MDSD i d e n t i f i e s  
r e g u l a t o r y  o p t i o n s  f o r  t h e  c o n t r o l  o f  i n d i v i d u a l  p o l l u t a n t s  and recommends t h e  
p re fe r red  o p t i o n ( s )  ( w i t h  t h e i r  consequences) t o  t h e  O f f  i c e  o f  Water P lann ing  
and Standards. OWPS i s  develop ing a  process f o r  employing these  
recommendations, a long  w i t h  t h e i r  economic impacts i n  a r r i v i n g  a t  a  f i n a l  
dec is ion.  Poss ib l e  OWPS dec i s i ons  i n c l u d e  s t r i c t e r  i n d u s t r i a l  e f f l u e n t  
l i m i t a t i o n s  (Clean Water Act, Sec t ion  3 0 7 ( a ) ( 2 ) )  o r  n a t i o n a l  water  q u a l i t y  
standards. I n  o t h e r  cases, OWPS c o u l d  recommend t h a t  o the r  EPA o f f i c e s ,  such 
as t he  O f f i c e  o f  Tox ic  Substances o r  t h e  O f f i c e  o f  S o l i d  Waste, t ake  
r e g u l a t o r y  a c t i o n  on a  t o x i c  p o l l u t a n t  t o  c o n t r o l  i t s  e n t r y  t o  waters.  
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I NTRODUCT I ON 
The purpose of this paper is to discuss the identification, assessment, 

and regulation of toxic air pollutants, principally under the Clean Air Act, 
as administered by the Environmental Protection Agency (EPA) . Regulatory 
authorities under the Clean Air Act are presented, and their potential use for 
controlling toxic air pollutants is discussed. The evolving process by which 
EPA's Off ice of Air Qua1 ity Planning and Standards (OAQPS) identifies, 
assesses, and makes regulatory decisions with respect to toxic air pol lutants 
is outlined. 

The term "toxic air pollutantu has developed a somewhat ambiguous meaning. 
A tendency exists to make a distinction between "toxic" air pollutants such as 
arsenic or vinyl chloride and the so-called traditional air pollutants such as 
sulfur oxides or ozone. Although this paper adopts this arbitrary distinction 
for practical reasons, it is important to remember that the "traditional" air 
pollutants are indeed toxic in the scientific meaning of the term. The pro- 
cess of assessment and regulatory decision making for these criteria pol- 
lutants is among the most rigorous and resource intensive in EPA and, as such, 
may not be a good model for hazard assessment of large numbers of substances. 
A discussion of the process as applied to ozone is presented elsewhere (1-3). 

The principal focus of the nation's air pollution control program has been 
to implement programs related to the six major pollutants for which National 
Ambient Air Quality Standards have been established. As progress is made 
toward attaining these standards, increasing attention is being directed 
toward those toxic components of air pollution that may not be adequately 
controlled by current programs. A significant factor has been the development 
and utilization of increasingly sophisticated and sensitive techniques for 
measuring specific chemicals. In particular, applications of gas chroma- 
tography, combined with mass spectroscopy, to air sampling in a number of 
urban and non-urban areas around the country has suggested that populations 
are being exposed to literally hundreds of airborne chemicals (4-7). Results 
of source emission testing and surveys of production, use, and handling of 
high-volume industrial chemicals add to the list of potential air pollutants 
(8). Examination of these chemicals suggests that a significant nurnber of 
them are toxic and present some risk to public health. Of particular concern 
are potential carcinogens, mutagens, and teratogens, substances for which 
"safe" or threshold levels cannot be conveniently identified. 



The speci a1 concern f o r  carc inogenic a i r  p o l  1 u tan ts  has been heightened by 
the  increas ing  awareness o f  the in~portance o f  environmental f a c t o r s  i n  t he  
e t i o l o g y  o f  cancer. Unfor tunate ly ,  t he  r e l a t i v e  s i g n i f i c a n c e  o f  a i r  p o l l u t i o n  
i n  causing cancer i s  no t  w e l l  known. A i r  p o l l u t i o n  i s  o n l y  one o f  a number o f  
p o t e n t i a l l y  important  f ac to rs ,  such as smoking, d i e t ,  sun l i gh t ,  and occupa- 
t i o n a l  exposures (9 ) .  Because o f  the  magnitude o f  t he  cancer problem i n  the  
U.S., however, even i f  o n l y  a small percentage i s  r e l a t e d  t o  a i r  p o l l u t i o n ,  a 
l a r g e  number o f  people can be a f fec ted .  Cancer induced by exposures t o  smal l  
amounts o f  a i rborne carcinogens may not  appear f o r  10 t o  40 years. Thus, i n  
a d d i t i o n  t o  concern over e x i s t i n g  cancer rates,  i t  i s  important  t o  minimize 
exposures t o  atmospheric carcinogens i n  order t o  prevent f u t u r e  problems 
before they  a c t u a l l y  occur. 

I n  a d d i t i o n  t o  concern over the  d i r e c t  e f f e c t s  o f  t o x i c  a i r  p o l l u t a n t s ,  a 
number o f  i n d i r e c t  adverse consequences can r e s u l t  f rom atmospheric t rans-  
formation and removal o f  a i r  p o l l u t a n t s  from the  atmosphere t o  other  media. 
For example, a number o f  ch lo r i na ted  organics are transformed by photochemical 
reac t i ons  i n t o  phosgene (10).  Other halogenated organic chemicals may deplete 
s t ra tospher i c  ozone, posing an increased r i s k  o f  s k i n  cancer (10).  S u l f u r i c  
acid, when removed i n  r a i n f a l l ,  may m o b i l i z e  t o x i c  elements i n  aquat ic  systems 
I l l  1 
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REGULATORY AUTHORITIES* . 

A number o f  r e g u l a t o r y  a u t h o r i t i e s  may be used where r e s u l t s  such as those 
o u t l i n e d  above i n d i c a t e  c o n t r o l  may be necessary. Although o ther  a u t h o r i t i e s  
such as the  Toxic Substances Cont ro l  Act and the  Resource Conservation and 
Recovery Act may be usefu l ,  t he  Clean A i r  Act, as amended i n  1970, 1974, and 
1977, i s  t h e  basic  U.S. f ede ra l  law f o r  c o n t r o l l i n g  t h e  adverse e f f e c t s  o f  
t o x i c  a i r  p o l l u t a n t s .  The p r i n c i p a l  r e g u l a t o r y  op t ions  prov ided by t h e  Clean 
A i r  Act and t h e i r  p o t e n t i a l  a p p l i c a b i l i t y  t o  t o x i c  a i r  p o l l u t a n t s  are o u t l i n e d  
below. 

Under Sect ions 108 and 109, pr imary ( h e a l t h )  and secondary (we l fa re )  
Nat ional  Ambient A i r  Q u a l i t y  Standards can be s e t  f o r  p o l l u t a n t s  t h a t  are 
preva len t  i n  ambient a i r  and r e s u l t  f rom numerous o r  d i ve rse  s t a t i o n a r y  o r  
mobi le  sources. States may e f f e c t  c o n t r o l  under S ta te  Implementation Plans 
(S IP 'S ) .  NAAQS have been es tab l ished f o r  seven p o l l u t a n t s :  carbon monoxide, 
hydrocarbons,, lead, n i t rogen  oxides, ozone, p a r t i c u l a t e  matter,  and s u l f u r  
oxides. Under t h e  1977 Clean A i r  Act amendments, EPA must update the  o r i g i n a l  
s i x  c r i t e r i a  documents and rev iew t h e  NAAQS by the  end o f  1980. Under Sect io i i  
108, t o x i c  chemicals might  be c o n t r o l l e d  d i r e c t l y ,  as i n  t h e  case o f  lead, o r  
i n d i r e c t l y ,  i f  a t o x i c  substance i s  a conlponent o f  an NAAQS p o l l u t a n t ,  such as 
p a r t i c u l a t e  mat ter .  

STANDARDS OF PERFORMANCE FOR NEW S T A T I O N A R Y  SOURCES (OR NEW SOURCE 
PERFORMANCE STANDARDS - NSPS) 

Under Sect ion 111, EPA may se t  emission standards f o r  new o r  mod i f i ed  
sources t h a t  may c o n t r i b u t e  s i g n i f i c a n t l y  t o  a i r  p o l l u t i o n  t h a t  may reasonably 
be a n t i c i p a t e d  t o  endanger p u b l i c  h e a l t h  o r  wel fare.  The standard r e f l e c t s  



the best control (with cost, energy, and other factors taken into con- 
si deration) that EPA determines has been adequately demonstrated. When an 
NSPS for a non-criteria pollutant is set, the states must submit a plan to EPA 
describing reg~llations that apply to all their existing sources for this 
pollutant (Section lll(d)). EPA has promulgated regulations under Section 111 
for sources of acid mist (sulfuric acid), carbon monoxide, fluorides, 
hydrocarbons, nitrogen oxides, particulates, sulfur oxides, and total reduced 
sulfur . 

Section 112 of the Clean Air Act provides for control of pollutants that 
may cause an increase in mortality or an increase in serious irreversible or 
incapacitating illness. The act requires 1 isting of pollutants that are 
considered hazardous, establishment of emission limitations and, in some 
cases, development of technology and work practices that provide an ample 
margin of safety to protect health. Hazardous pollutant standards have been 
promulgated for mercury, asbestos, beryllium, and vinyl chloride. Benzene has 
been listed as a hazardous pollutant,. and regulations are being prepared. 

NESHAP's have been, and will continue to be, the principal regulatory tool 
for control of airborne carcinogens. Currently, EPA is developing a formal 
pol icy for regulating airborne carcinogens under NESHAP's. 

. . . . .  , 

E M I S S I O N  STANDARDS FOR MOVING SOURCES 

Section 202 of the Clean Air Act provides for the establishment of 
emission standards for any air pollutant coming from a motor vehicle if the 
pollutant is harmful to public health and welfare. This section includes the 
mandated reduction of carbon monoxide, hydrocarbons, and nitrogen oxide 
emissions. Emission standards have also been set for light-duty trucks, light 
diesel engines, and heavy-duty gasoline and diesel trucks. EPA is currently 
evaluating the need for control of potentially toxic emissions from passenger- 
car diesel engines. After consultation with the Department of Transportation 
(DOT), EPA issued emission standards under Section 231 for aircraft, which 
will be enforced by DOT. 

REGULATION OF FUELS AND F U E L  A D D I T I V E S  

Section 221 provides for the registration of any'fuel or fuel additive. 
The EPA Administrator may require that the manufacturer of any fuel notify him 
as to the commercial name of any additive, the concentration of the additive 
in the fuel, the purpose of the additive, and the chemical composition of the 
additive. EPA may also require that the manufacturer conduct tests to 
determine the possible health effects of any additive or of the emissions 
resulting from the use of that additive. If an additive endangers public 
health or interferes with the action of an emission control device, EPA may 
prohibit its sale or use. 

EMERGENCY POWERS 

Section 303 provides EPA with authority to bring suit to stop the emission 
of air pollutants that are posing an imminent and substantial endangerment to 



~ l l b l i c  h e a l t h  where s t a t e  o f f i c i a l s  have n o t  acted. Th is  p r o v i s i o n  ma in l y  
a p p l i e s  t o  c o n t r o l  o f  c r i t e r i a  p o l l u t a n t s  d u r i n g  an a i r  i nve rs i on .  
A p p l i c a b i l i t y  t o  t o x i c  substances has n o t  been tes ted .  

OZONE PROTECT1  ON' 

Sec t ion  157 o f  t h e  Clean A i r  Act  p rov ides  f o r  r e g u l a t i o n  o f  any substance, 
p r a c t i c e ,  process, o r  a c t i v i t y  t h a t  may a f f e c t  t h e  s t r a tosphe re  i n  a  way t h a t  
c o u l d  endanger p u b l i c  hea l t h .  The r e g u l a t i o n s  must t ake  i n t o  account 
f e a s i b i l i t y  and cos t s  of c o n t r o l .  Th is  s e c t i o n  e f f e c t i v e l y  supplements 
e x p l i c i t  a u t h o r i t i e s  f o r  s t r a t o s p h e r i c  ozone p r o t e c t i o n  under t h e  Tox ic  
Substances Con t ro l  Act. 

GRANTS FOR SUPPORT OF  A I R  P O L L U T I O N  P L A N N I N G  AND CONTROL PROGRAMS 

Sec t ion  105 p rov ides  f o r  g ran t s  t o  s t a t e  and l o c a l  agencies f o r  p lanning,  
developing, and m a i n t a i n i n g  a i r  p o l l u t i o n  c o n t r o l  programs, i n c l u d i n g  
implementat ion o f  NAAQS. I n  f i s c a l  yea r  1979, EPA i s  d i s t r i b u t i n g  
approx imate ly  $75 m i l l i o n  t o  s t a t e  and l o c a l  programs under Sec t ion  105. 
Al though t h e  b u l k  o f  these resources has been used i n  implementat ion o f  NAAQS 
and o t h e r  Clean A i r  Act  requirements,  ways o f  more e f f e c t i v e l y  us ing  these  
g ran t s  t o  s tudy  and c o n t r o l  t o x i c s  w i l l  be i nves t i ga ted .  

THE HAZARD ASSESSMENT PROCESS 
EPA e f f o r t s  toward c o n t r o l  o f  t o x i c  a i r  p o l l u t a n t s  i n c l u d e  t h e  f o l l o w i n g  

elements: i d e n t i f i c a t i o n  o f  new p o l l u t a n t s ,  assessment o f  p o t e n t i a l l y  
s i g n i f i c a n t  p o l l u t a n t  t h rea t s ,  and r e g u l a t o r y  dec' ision making. Because o f  t h e  
l a r g e  number o f  p o t e n t i a l  and known p o l l u t a n t  problems, s e t t i n g  p r i o r i t i e s  f o r  
each o f  these  elements i s  v i t a l l y  impor tant .  

I D E N T I F I C A T I O N  AND S C R E E N I N G  

Potent  i a1 a i r b o r n e  t o x i c  substances a re  i d e n t i f i e d  th rough EPA programs 
i n c l u d i n g  searches o f  t h e  s c i e n t i f i c  l i t e r a t u r e ,  mon i t o r i ng  s tud ies ,  
b i o l o g i c a l  assays of substances found i n  ambient a i r  and source emissions, as 
w e l l  as from i n f o r m a t i o n  f rom f e d e r a l  o r  o t h e r  p u b l i c  t e s t i n g  o r  r e g u l a t o r y  
agencies, p r i v a t e  research  groups, and o t h e r  r e l i a b l e  s c i e n t i f i c  sources. 
Candidate substances (compounds o r  m i x t u r e s )  i d e n t i f i e d  i n  t h i s  manner a re  
screened t o  determine p o t e n t i a l  f o r  exposure o f  t h e  p u b l i c  th rough  ambient a i r  
emissions. Read i l y  a v a i l a b l e  i n f o r m a t i o n  i s  c o l l e c t e d  on i n t e n t i o n a l  and 
i n a d v e r t e n t  p roduc t ion ,  uses, v o l a t i l i t y ,  and o t h e r  chemical  and p h y s i c a l  
p r o p e r t i e s .  Ambient a i r  measurements and p rev ious  s c i e n t i f i c  assessments a re  
cons idered where a v a i l a b l e .  Other program o f f i c e s  w i t h i n  EPA and o t h e r  
In te ragency  Regu la to ry  L i a i s o n  Group (IRLG) agencies (17)  are o f t e n  con tac ted  
t o  determine whether any r e g u l a t o r y  ac t ions ,  assessments, o r  sc reen ing  
a c t i v i t i e s  a re  underway. On t h e  bas i s  of t h i s  screening, a  d e c i s i o n  i s  made 
on whether f u r t h e r  assessment i s  requ i red .  

An example o f  t h e  . i d e n t i f i . c a t i o n  and screening process i s  t h e  
establ ishment '  o f  p r i o r i t i e s  f o r  632 o rgan i c  chemicals t h a t  were i d e n t i f i e d  
under c o n t r a c t  . t o  t h e  OAQPS (8) .  Summary in fo rmat ion  on n a t i o n a l  p r o d u c t i o n  
volume, v o l a t i l i t y ,  es t imated  emissions, and t o x i c i t y  and a  numer ica l  r a t i n g  



scheme were p rov ided  by t he  con t rac to r ,  and a d d i t i o n a l  da ta  were c o l l e c t e d  f o r  
screening. Highest  p r i o r i t y  was g i ven  t o  p o s s i b l e  carcinogens, mutagens, and 
te ra togens  and t o  compounds l i k e l y  t o  be present  i n  t he  ambient a i r .  As t he  
r e s u l t s  o f  t he  screening process, p r i o r i t i e s  f o r  assessment o f  t h e  632 
o rgan ics  were assigned as f o l l o w s :  

1. 43 compounds were of p r i o r i t y  f o r  ( o r  we re  a l r eady  under) assessment. 

2. 2  ( v i n y l  c h l o r i d e  and benzene) were a l r eady  regu la ted .  

3. 63 were low p r i o r i t y  f o r  assessment because t hey  a re  p e s t i c i d e s  o r  
are u n l i k e l y  a i r  p o l l u t a n t s .  

4. 482 showed no evidence of c a r c i n o g e n i c i t y ,  mutagen ic i t y ,  o r ,  
t e r a t o g e n i c i t y ,  and most a re  o f  low p r i o r i t y  fo r 'assessment .  

ASSESSMENT 

The purpose o f  assessment i s  t o  acqu i re  i n f o r m a t i o n  t o  suppor t  a  d e c i s i o n  
f o r  a c t i o n  by r e g u l a t o r y  o r  o t h e r  measures and, w i t h  i n p u t  f rom app rop r i a te  
o f f ices,  t o  make dec i s i ons  on each chemical  brought  through i d e n t i f i c a t i o n  and 
screening.  Highest  p r i o r i t y  i s  g i ven  t o  a i r  p o l l u t a n t s  which may p resen t  a  
s i g n i f i c a n t  r i s k  o f  cancer t o  t h e  p u b l i c .  I n  t h e  case o f  carcinogens, t h e  
assessment i s  conducted i n  two phases: p r e l i m i n a r y  ( o r  Type I )  r i s k  
assessments and d e t a i l e d  ( o r  Type 11) r i s k  assessments. 

A  p r e l i m i n a r y  r i s k  assessment c o n s i s t s  o f  an e v a l u a t i o n  o f  t h e  l i k e l i h o o d  
t h a t  a  substance i s  a  human carc inogen and e s t i m a t i o n  o f  t h e  e x t e n t  o f  p u b l i c  
exposure, and magnitude o f  r i s k .  Screened substances a re  submi t ted  t o  EPA's 
Carcinogen Assessment Group (CAG) which, f o l  l ow ing  c r i t e r i a  ou t  1  i n e d  i n  EPA's 
I n t e r i m  Cancer Gu ide l i nes  ( 1 2 ) ,  eva lua te  a v a i l a b l e  da ta  t o  assess t h e  
l i k e l i h o o d  o f  human c a r c i n o g e n i c i t y .  Where s u b s t a n t i a l  evidence o f  c a r -  
c i n o g e n i c i t y  e x i s t s  f rom animal and/or ep idem io log i ca l  data, CAG a l s o  u t i l i z e s  
a v a i l a b l e  e x t r a p o l a t i o n  techniques t o  p rov ide  a  q u a n t i t a t i v e  es t ima te  o f  t h e  
expected cancer inc idence  r a t e  assoc ia ted  w i t h  a  g i ven  a i r  c o n c e n t r a t i o n  of 
t h e  substance. The p r e l  im ina ry  a n a l y s i s  o f  exposure, which i s  conducted 
( u s u a l l y  through an OAQPS c o n t r a c t o r )  s imu l taneous ly  w i t h  t h e  CAG assessment, 
g e n e r a l l y  i d e n t i f i e s  s i g n i f i c a n t  source ca tegor ies ,  a v a i l a b l e  a i r  measurements 
and emissions data, and makes use o f  s i m p l i f y i n g  a s s ~ ~ m p t i o n s  t o  p r o v i d e  rough 
es t imates  o f  exposures. The combinat ion o f  t he  CAG e x t r a p o l a t i o n s  and 
p r e l i m i n a r y  exposure ana l ys i s  p rov ides  a  crude q u a n t i t a t i v e  e s t i m a t e  o f  
expected cancer inc idence  i n  t he  popu la t ion .  

Some con t rove rsy  e x i s t s  over  t h e  p roper  r o l e ,  i f  any, o f  q u a n t i t a t i v e  
assessments f o r  carcinogens. I n  our  view, a l though t h e  a v a i l a b l e  q u a n t i t a t i v e  
assessment methods must be improved upon t o  p r o v i d e  f o r  more e f f e c t i v e  r i s k  
management, i n  t h e i r  c u r r e n t  form, t h e  methods a re  u s e f u l  i n  e s t a b l i s h i n g  
p r i o r i t i e s  f o r  r e g u l a t i o n  and i n  assessing t h e  need f o r  r e s i d u a l  exposure 
reduc t i ons .  

P r i o r i t i e s  f o r  conduc t ing  Type I 1  o r  d e t a i l e d  assessments a re  based ( 4 )  on 
t h e  r e s u l t s  o f  t h e  p r e l i m i n a r y  assessment. The Type I 1  assessment i s  
e s s e n t i a l l y  a  re f inement  o f  t he  o r i g i n a l  assessment and i s  in tended t o  



directly support regulatory action for specified pollutants of source 
categories. The Off ice of Research and Development's (ORD) Environmental 
Criteria Assessment Off ice (ECAO) provides detai led documentation of the 
available scientific information regarding carcinogenicity and other health 
effects of the pollutant. An OAQPS contractor collects detailed information 
on the sources of air emissions, production and use, predicted and measured 
ambient air concentrations, and provides a comprehensive assessment of the 
duration, extent, and magnitude of national population exposures to the 
substance. Both population and source category growth statistics are examined 
to enable projections of future exposures. Detailed air quality models are 
used to estimate the range of pollutant exposures associated with each major 
source category. The air quality models used generally permit estimation of 
exposures of up to 20 kilometres from individual sources. The information 
collected, together with refined quantitative extrapolations, are used by CAG 
to provide estimates of the degree of risk and the range of cancer incidence 
expected from ambient air exposures associated with source categories of the 
carcinogenic air pollutant. The health effects document, detailed exposure 
assessment, and quantitative incidence estimates are submitted to EPA's 
Science Advisory Board for comment. 

Currently, OAQPS has a number of potential carcinogens and mutagens in 
various stages of the assessment process. Table 1 presents a recent summary 
of the status of these substances. Most of the 43 synthetic organics from the 
screening process described above are included in this list. 

OAQPS also has assessed a number of non-carcinogenic substances, most of 
them inorganics. For these substances, we have relied heavily on 
EPA-contracted assessments by the National Academy of Sciences and follow up 
ORD summaries in determining the need for regulation (e.g. lead, copper, 
nickel, vanadium). Table 2 lists a number of these additional pollutants 
which have been assessed or continue to be of interest within or outside of 
EPA (13). 

REGULATORY D E C I S I O N  MAKING 

The purpose of regulatory decision making is to develop documentation and 
to coordinate an appropriate review process leading to a decision regarding 
regulation of an air pollutant or source category. The detailed risk 
assessments can assist in determing the need for some action. Additional 
analyses encompass identification of alternative technical control options, 
evaluation of associated health risks, economic and energy impacts, and other 
environmental impacts. Regulatory options under the Clean Air Act (or other 
statutory authority) for implementing desirable strategies are evaluated and a 
decision on the need for regulation is made. 

CONCLUS IONS 
This paper has outlined regulatory authorities under the Clean Air Act and 

the process used in identifying and assessing toxic air pollutants to support 
regulatory decisions. As we move forward in the field of toxic pollutant 
control, emphasis will be placed on refining concepts and techniques in the 
following areas: 



1. Development and refinement of improved techniques for estimating the 
health risks to the public of pollutants for which only limited data 
exist. 

2. Establishment of the proper role for consideration of economics and 
other societal factors when attempting to protect public health 
through regulation of toxic air pollutants. 

3. Development and implementation of exploratory and directed monitoring 
capability to identify substances prevalent in ambient air and to 
assess the impact of control strategies. Besides traditional 
monitoring, the newly developing in sitv bioassay techniques should 
be used in exploratory programs (14-16). 

4. . Encouragement and support for state, local, and industry initiatives 
to control toxic air pollutants without federal regulation. 

5. Improved coordination in the collection and dissemination of 
information useful in assessment of toxic pollutants. 
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POLLUTANT ASSESSMENT STATUS 

CHEMICALS 

Acetaldehyde 

A c r o l e i n  

A c r y l o n i t r i l e  

A l l y 1  Ch lo r ide  

Arsen ic  

Asbestos 

Benzene 

Benzyl Ch lo r ide  

Bery l  1 i um 

Bis-Chloromethyl 

Ether 

Cadmi um 

Carbon T e t r a c h l o r i d e  

Chlorobenzene 

Chloroform 

Chloromethylmethyl 

Ether  

Chloroprene 

Coke Oven Emissions 

o- ,m-, p-Cresol 

o-Dichl  orobenzene 

p-Dichlorobenzene 

n,n-Diethyl-  

n i t rosamine 

n,n-Dimethyl- 

n i t rosamine 

D i o x i n  

Ep ich lo rohydr in  

.Ethylene Dibromide 

SA B 
REVIEW 

1-79 

1-78 

8-78 

5-78 

HEALTH 
ECAO 

9-79 

9-79 

12-79 

9- 78 

5-79 

11-78 

EXPOSURE 
TYPE I 

X 

X 

3-79 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

ASSESSMENT 
WATER 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

ASSESSMENT 
TYPE I 1  

9- 79 

9-78 

6- 78 

5-79 

10-78 

RISK 
TYPE I 

X 

X 

4-28-78 

X 

X 

4-79 

X 

X 

X 

X 

X 

X 

5-77 

3- 79 

X 

X 

3- 79 

3-79 

X 

X 

4-21-78 

ASSESSMENT 
' TYPE I 1  

9- 79 

9-12-78 

6-79 

4- 78 



TABLE 1 (CONTINUED) 

NOTE : lax"  means \ n  process. 

A l l  Type I Risk  and Type I Exposure Assessments w i l l  be completed by  January 1980. 

CHEMICALS 

Ethylene D i c h l o r i d e  

Ethy lene Oxide 

Formaldehyde 

Hexachlorocyclo-  

RISK 
'TYPE I 

4-7-78 

5-79 

x .  

EXPOSURE 
TYPE I 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

4-79 

X 

ASSESSMENT 
TYPE 11 

X 

ASSESSMENT 
TYPE I1 

- 3-79 

1-79 

11-10-78 

X 

SA B 
REVIEW 

8-78 

X 

5-78 

HEALTH 
ECAO 

3-79 

1-79 

X 

pentad i  ene I 
Ma le i c  Anhydr ide 2-16-79 

Manganese 

Mercury I 
Methy l  Chloroform 1-17-79 

ASSESSMENT 
WAl t R  

X 

X 

X 

X 

X 

X 

2-79 

X 

X 

X 

Methylene C h l o r i d e  

Methy l  I o d i d e  

1-Naphthyl  Amine 

N i c k e l  

Ni t robenzene 

2-Ni t ropropane 

N-Nitroso-N- 

E thy lu rea  

N-Nitroso-N- 

Methy lurea 

Perch loroethy lene 

Phenol 

P o l y c h l o r i n a t e d  

B ipheny ls  

P o l y c y c l i c  Organic 

Ma t te r  

Propylene Oxide 

To1 uene 

T r i c h l o r o e t h y l e n e  

V i n y l  Ch lo r i de  

V iny l i dene  C h l o r i d e  

o-,m-,p-~ylene 

- 

1-17-79 

X 

X 

4-79 

6-79 

X 

3-79 

3-79 

4-17-78 

5-79 

X 

X 

6-79 

8-21-78 

5-30-78 

6-79 



TABLE 2 

OTHER POLLUTANTS OF CONTI NUED INTEREST 

POLLUTANT 

A1 dehydes 

Alkylbenzenes 

Ammon i a 

Chlorine, HC1 

Chromi um and compounds 

Copper 

Fluorides 

Iron , 

N-Hexane 

Lead 

Mangane'se 

Mercury 

Nitrates, nitric acid 

Reduced sulfur compounds 

Platinum group metals 

Selenium 

Sulfates 

Vanadi um 

Zinc 

COMMENTS 

NAS study in progress 

NAS study in progress 

Low priority, NAS study 

Low priority, NAS study 

Low priority, NAS study 

Low priority, NAS study 

lll(d) regulation, NAS study 

NAS study 

Neurotoxin, referred by OTS 

NAAQS, NAS study 

Low priority, gasoline 
additive, NAS study 

Existing NESHAP's, NAS study 

Possible future problem, NAS 

study 

lll(d) refineries, 
emergencies, NAS study 

Low priority, NAS study 

Unlikely atmospheric 

problem, NAS study 

Possible NAAQS 

Dini.inishing with low 

sulfur oil, NAS study 

Low priority, NAS study 
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CHAPTER 8 

HAZARD ASSESSMENT 
UNDERTHETOXICSUBSTANCESCONTROLACT 

Joseph J. ~erenda 
Office of Testing and Evaluation 

Office of Toxic Substances 
U.S. Environmental Protection Agency 

Washington, D.C. 20460 

From the preceding presentations in this workshop, I have begun to appre- 
ciate that many of the problems we are beginning to face in the Office of 
Toxic Substances have been tackled previously by others in the Environmental 
Protection Agency (EPA) and in Canada. Since there seem to be an awful lot of 
similarities in our approaches, either we are all cribbing from the same book 
or are independently arriving at the same conclusions. In any case, you will 
probably hear a lot of things in what I say that sound familiar. The,Office 
of Toxic Substances is still in the process of defining the procedures it will 
use for carrying out risk assessments. This talk will provide a summary of 
our current thinking on hazard assessment procedures. 

I D E N T I F Y I N G  UNREASONABLE R I S K S  
Figure 1 shows the several cornponents of carrying out an evaluation of a 

chemical under the Toxic Substances Control Act (TSCA). I will focus my dis- 
cussion pri~iiari ly on the evaluation under TSCA of so-called existing chemi- 
cals. As many of you are aware, there is a basic distinction under TSCA 
between "existing" chemicals, which appear on the TSCA inventory, and "new" 
chemicals, which are not on that inventory and which are subject to pre- 
manufacture notification requirements. 

The process of making regulatory decisions under TSCA (Figure 1) is keyed 
to a finding by the EPA Administrator that some activity with respect to the 
chemical (e.g. manufacturing, processing, use, or disposal) represents an un- 
reasonable risk. Unreasonable risk is construed here to consist of evaluation 
of risk, analysis of various engineering control options and economics, and 
ultimately a combination of those factors into a determination of unreasonable 
risk. Obviously, the whole process is driven by information gathering, and 
there is some stage of problem identification. With regard to existing chemi- 
cals, the stages within the box in Figure 1 are primarily the responsibility 
of the Office of Testing and Evaluation. That is the area I will focus on. 

THE SEQUENCE OF CHElY I CAL ASSESSIYENTS UNDER TSCA 
Figure 2 presents a further breakdown of the type of operational procedure 

which we will be using in carrying out the components inside the box in Figure 1. 
First of all, we view the process of assessment as being a multi-stage process. 
Several previous speakers have described other multi-stage assessment processes. 



Figure 1. TSCA EXISTING CHEMICALS PROBLEMS ASSESSMENT 
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Figure 2. EXISTING CHEMICALS ASSESSMENT PROCESS 
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There a re  'several  stages o f  e i t h e r  ga the r i ng  i n f o r m a t i o n  o r  f i l l i n g  i n  t h e  gaps 
by es t ima t i on .  One o f  t h e  d i f f e r e n c e s  perhaps i n  t h e  task which t h e  O f f i c e  of 
Tox ic  Substances has t o  c a r r y  o u t  i s  t h a t  we are, by nature,  i n v o l v e d  i n  
p r i m a r i l y  mu l t i -med ia  assessments. The r o l e  o f  TSCA i s  s i m i l a r  t o  t h a t  descr ibed  
by a  p rev ious  speaker d e s c r i b i n g  t he  Canadian Environmental  Contaminants Act.  
TSCA i s  a  f i l l - i n  p iece  o f  l e g i s l a t i o n  which i s  in tended t o  be used f o r  problems 
where o the r  p ieces  o f  l e g i s l a t i o n  cannot adequately deal  w i t h  s p e c i f i c  problems. 
Our t ask  i s  t o  look  a t  t h e  range o f  p o s s i b l e  problems presented by a  chemical  
substance, then t o  focus  i n  on t h a t  subset o f  problems which may r e q u i r e  f u r t h e r  
ac t  i on under TSCA. 

The bas i c  f l ow  o f  a c t i v i t i e s  dep i c ted  i n  F igu re  2 i s  i n i t i a l  i d e n t i f i -  
c a t i o n  o f  problems, i n i t i a l  p r i o r i t y  s e t t i n g ,  and t h e  development o f  a  s e r i e s  o f  
assessment documents. The f i r s t  document i s  a  chemical  hazard i n f o r m a t i o n  
p r o f i l e ,  and t he  second a  rev iew o f  sources' and e f f e c t s  o f  t h e  chemical  ; those 
two t oge the r  r ep resen t  two stages o f ,  h o p e f u l l y ,  a  f a i r l y  comprehensive look  a t  
t h e  chemical i n  terms o f  t h e  range o f  sources and e f f e c t s  o f  p o t e n t i a l  con- 
cern. The  l a s t  two stages i n v o l v e  t h e  focus ing i n  on some s p e c i f i c  subset o f  
t h a t  i n f o r m a t i o n  and, i n  t h e  f i n a l  stage, develop ing a  r i s k  e v a l u a t i o n  t o  sup- 
p o r t  a  r e g u l  a t o r y  d e c i s i o n  concern ing p o s s i b l e  c o n t r o l  a c t i v i t i e s  under TSCA. 

I migh t  p o i n t  ou t  t h a t ,  u n l i k e  some o f  t h e  o the r  programs w i t h i n  EPA and 
o t h e r  agencies, t h e  O f f  i c e  o f  Tox ic  Substances its organized more a long f u n c t i o n a l  
l i n e s  than  a long program area l i n e s .  That i s ,  t h e  O f f i c e  o f  Tes t i ng  and 
Evaluat ion,  i s  g iven  t h e  r e s p o n s i b i l i t y  o f  c a r r y i n g  o u t  chemical  assessment f o r  
a l l  types o f  p o s s i b l e  c o n t r o l  a c t i v i t i e s  under TSCA. Al though I am f o c u s i n g  here 
on t h e  e v a l u a t i o n  o f  e x i s t i n g  chemicals, t h e r e  w i l l  be another  process s i m i l a r  t o  
t h i s  one, b u t  n o t  e x a c t l y  t h e  same, t h a t  w i l l  be used f o r  new chemicals eva lua ted  
under Section 5. There are a l s o  o t h e r  components n o t  shown i n  F i g u r e  2  which 
deal  w i t h  t h e  u t i l i z a t i o n  o f  Sec t ion  4 o f  TSCA. That s e c t i o n  a l l ows  EPA t o  
Promulgate r u l e s  r e q u i r i n g  i n d u s t r y  t o  t e s t  s p e c i f i c  chemicals f o r  t h e i r  e f f e c t s  
on h e a l t h  and t h e  environment.  

Coming back t o  F igu re  2, t h e r e  are two- t ypes  o f  i n p u t s  t h a t  we a n t i c i p a t e  
d e a l i n g  w i t h .  These are i d e n t i f i e d  as ad hoc i n p u t s  and t h e  TSCA i nven to ry .  
There a re  some ad hoc i n p u t s  t h a t  r e s u l t  d i r e c t l y  f r om TSCA. For example, 
Sec t ion  8 ( e )  o f  TSCA r e q u i r e s  i n d u s t r y  t o  submit  t o  EPA c e r t a i n  t ypes  of 
in fo rmat ion  i n d i c a t i v e  o f  a  s u b s t a n t i a l  r i s k  o f  i n j u r y  t o  h e a l t h  and t h e  
environment. To date, we have rece i ved  over  260 such n o t i c e s  f r om i n d u s t r y ,  
a l though t h e y  va ry  s u b s t a n t i a l l y  i n  t h e  na tu re  and q u a l i t y  o f  i n f o rma t i on  t h e y  
con ta in .  Another s o r t  o f  ad hoc i n p u t  i s  a  t ype  t o  which a l l  chemical  assessment 
programs are  sub jec ted  - t h e  " p o l l u t a n t  o f  t he  month c l u b u  as some c a l l  it. 
Here, a  s p e c i f i c  problem i s  i d e n t i f i e d  and 'wide ly  p u b l i c i z e d ,  n e c e s s i t a t i n g  an 
immediate e v a l u a t i o n  as t o  where t h a t  problem f i t s  i n t o  t h e  o v e r a l l  scheme o f  
assessment and r e g u l a t o r y  a c t i v i t i e s .  

There are a l s o  t h e  c o n t i n u i n g  s e r i e s  o f  i n v e s t i g a t i o n s  o f  chemica ls  which a re  
c a r r i e d  o u t  by i n d u s t r y ,  by o the r  branches o f  government, -and by academic 
l a b o r a t o r i e s ,  any o f  which may t u r n  up i n fo rma t i on  i n d i c a t i v e  of a  s i g n i f i c a n t  
r i s k  and t r i g g e r  f u r t h e r  i n t e r e s t  and concern on t h e  p a r t  o f  EPA. Each ad hoc 
submission w i l l  undergo an i n i t i a l  rev iew process which w i l l  look a t  t h e  
submi t ted  data, p r o v i d e  a  qu i ck  rev iew of what o the r  ongoing a c t i v i t i e s  are i n  
progress w i t h i n  t h e  Of f ice o f  Tox ic  Substances w i t h  r espec t  t o  t h a t  chemical, 



and at tempt  t o  decide whether t h e r e  i s  f u r t h e r  a c t i v i t y  r e q u i r e d  a t  t h a t  t,ime 
by our  o f f i ce .  I f  so, t h e  i n f o r m a t i o n  w i l l  be passed on t o  t h e  p r i o r i t y -  
s e t t i n g  stage. 

The o t h e r  p r i n c i p a l  i n p u t  t h a t  we have i s  our  own at tempts t o  sys temat i -  
c a l l y  look a t  t h e  "un iverse"  o f  e x i s t i n g  chemicals and i d e n t i f y  p o t e n t i a l  
problems. I n  o rde r  t o  rev iew t h e  many thousands o f  chemicals which e x i s t  on 
t h e  TSCA inven to ry ,  we expect t o  do such systemat ic  screening through severa l  
mechanisms. One w i l l  be t h e  use of chemical s t r u c t u r e - a c t i v i t y  r e l a t i o n s h i p s ,  
t h a t  i s ,  l o o k i n g  f o r  c lasses  o f  chemicals which a re  suspected o f  hav ing  
c e r t a i n  types o f  t o x i c o l o g i c a l  e f f e c t s .  Also, we expect  t o  be l o o k i n g  a t  
p a r t i c u l a r  i n d u s t r y  areas i n  an at tempt  t o  i d e n t i f y  chemicals which may have 
i nc reas ing  exposure p a t t e r n s  because of new r o l e s  i n  t h e  chemical  i n d u s t r y .  

The i n f o r m a t i o n  f rom such systemat ic  screening ( F i g u r e  2)  w i  11 a l s o  be f e d  
i n t o  an i n i t i a l  p r i o r i t y - s e t t i n g  step. There t h e  va r i ous  p o s s i b l e  assessments 
w i l l  have t o  compete f o r  p r i o r i t y .  The t ype  o f  system which we p l a n  t o  use i s  
a  chemical  s c o r i n g  system f o r  which t h e  p ro to t ype  i s  a  system used by t h e  TSCA 
In te ragency  Tes t i ng  Committee. Th is  i s  a  system o f  ass ign ing  numerical  scores 
t o  a  number o f  t o x i c i t y -  and exposure- re la ted  f a c t o r s  and then, p r i m a r i l y  
through judgement as opposed t o  e x p l i c i t  mathematical  a lgor i thms,  making 
dec i s i ons  from those scores as t o  which chemicals should be p u t  h i ghe r  on t h e  
p r i o r i t y  l i s t  f o r  f u r t h e r  eva lua t i on .  

Once chemicals a re  se lec ted  through t h a t  p r i o r i  t y - s e t t i n g  process, we w i  11 
go i n t o  f u r t h e r  i n f o r m a t i o n  ga the r i ng  and a  s e r i e s  o f  assessment documents; 
these c o n s t i t u t e  t he  r i g h t m o s t  f o u r  boxes i n  F igu re  2. 

The chemical hazard i n f o r m a t i o n  p r o f i l e s  a re  a  very  r a p i d  tu rnaround as- 
sessment, p r i m a r i l y  based on eva lua t i ons  o f  t h e  r e s u l t s  o f  l i t e r a t u r e  searches 
us ing  automated da ta  bases and secondary sources. The ques t ions  t o  be answered 
a t  t h e  end o f  t h e  rev iew o f  t h e  chemical  hazard i n f o r m a t i o n  p r o f i l e  are: 

1. Does t h i s  chemical  appear t o  have r e p o r t e d  e f f e c t s  and i s  t h e r e  
p o t e n t i a l  f o r  exposure which migh t  war ran t  r e g u l a t o r y  c o n s i d e r a t i o n  
under TSCA? 

2. Do any i d e n t i f i e d  problems appear t o  be s o l e l y  those which would be 
d e a l t  w i t h  under o t h e r  l e g i s l a t i v e  a u t h o r i t i e s  w i t h i n  EPA o r  i n  o t h e r  
agencies? I n  t h i s  case we would r e f e r  t h e  i n f o r m a t i o n  t o  those 
o f f i c e s  f o r  f u r t h e r  cons ide ra t i on  and p robab l y  n o t  proceed under TSCA 
eva lua t i on .  

3. I s  t h e  i n f o r m a t i o n  so inadequate t ha t ,  a l though t h e r e  i s  some 
concern, i t  i s  n o t  wor th  go ing  f u r t h e r  i n  assessment? I n  t h i s  case 
we migh t  branch o f f  and develop t e s t i n g  r u l e s .  

4. I s  t h e  a v a i l a b l e  in fo rmat ion  n o t  i n d i c a t i v e  o f  h i g h  p r i o r i t y ?  If 
so, we w i l l  s imp ly  s top  assessment a t  l e a s t  f o r  t h e  moment a t  t h a t  
stage, f i l e  t h e  chemical  hazard i n f o r m a t i o n  p r o f i l e  f o r  f u t u r e  
re ference,  and proceed w i t h  l o o k i n g  a t  o t h e r  chemicals. 

For those chemicals w h i c h  go forward, a  much more . in-depth 1  i t e r a t u r e  
rev iew  w i l l  be performed. The more d e t a i l e d  assessment - t h e  sources and 



e f f e c t s  rev iew i n  F igu re  2 - thus c rea ted  w i l l  again t r y  t o  look a t  t h e  f u l l  
range o f  repor ted  e f f e c t s  and t h e  p o t e n t i a l  sources o f  exposure. The goal a t  
t h i s  stage i s  t o  i d e n t i f y  t h e  most important  problems (combinat ions o f  e f f e c t s  
and exposure sources) posed by t h e  chemical and any c r i t i c a l  i n fo rma t i on  
gaps. We w i l l  no t  a t  t h i s  stage go i n t o  a  d e t a i l e d  rev iew o f  t h e  s p e c i f i c  
s tud ies  t o  ask i f  t h i s  was a  f u l l y  v a l i d a t e d  study; ra the r ,  we de fer  t h a t  
u n t i l  t h e  very  nex t  stage, v a l i d a t i o n .  

When t h e  key s tud ies  have been i d e n t i f i e d ,  t hey  w i l l  r ece i ve  an in-depth 
rev iew t o  determine i f  t h e r e  i s  a  s u f f i c i e n t  body o f  data f rom which a  r i s k  
eva lua t i on  t o  support  r e g u l a t o r y  a c t i o n  can be developed. I f  not,  we would 
again t u r n  t o  f u r t h e r  data gather ing,  e i t h e r  through more i n t e n s i v e  at tempts 
t o  gather  e x i s t i n g  data, such as Sect ion 8 (d )  which a l lows EPA t o  r e q u i r e  
submission o f  unpubl ished h e a l t h  and s a f e t y  s tud ies  by i ndus t r y ,  o r  by us ing  
Sect ion 4 which a l lows EPA t o  r e q u i r e  i n d u s t r y  t o  perform f u r t h e r  t e s t i n g .  

If t h e  data are judged t o  be adequate t o  proceed w i t h  r i s k  eva lua t ion ,  
then we w i l l  go i n t o  a  more d e t a i l e d  r i s k  assessment, developing i t  i n  
cooperat ion w i t h  t h e  c o n t r o l  o f f i c e  which w i l l  have t o  u t i l i z e  t h i s  r i s k  
assessment t o  make r e g u l a t o r y  decis ions.  

PRIORITY-SETTING DECISIONS 
P r i o r i t y - s e t t i n g  dec is ions  occur a t  most o f  t h e  stages o f  t h i s  process. 

Ce r ta in l y ,  p r i o r i t y  s e t t i n g  occurs a t  bo th  t h e  i n i t i a l  rev iew o f  ad hoc i n p u t s  
and i n  systematic screening. There are some inpu ts  a t  e i t h e r  stage which we 
w i l l  decide n o t  t o  proceed on. The i n i t i a l  p r i o r i t y - s e t t i n g  stage i s  a  major  
e f f o r t  where we w i l l  a t tempt  t o  order  t he  chemicals which have come t o  our  
a t t e n t i o n  and determine which ones should f i r s t  be subjected t o  more i n t e n s i v e  
assessment. A t  each o f  t he  next two stages, the  chemical hazard i n f o r m a t i o n  
p r o f i l e  and rev iew o f  sources and e f f e c t s ,  we w i l l  again be doing p r i o r i t y  
s e t t i n g ,  dec id ing  i f  we have enough i n fo rma t i on  i n d i c a t i v e  o f  p o t e n t i a l  prob- 
lems t h a t  could be d e a l t  w i t h  under TSCA t o  make i t  wor th  proceeding beyond 
t h i s  po in t .  F i n a l l y ,  a t  t h e  end o f  t he  whole process t h e r e  w i l l  be y e t  an- 
o the r  stage o f  p r i o r i t y  s e t t i n g  by t h e  r e g u l a t o r y  o f f i c i a l s  i n  t he  O f f i c e  o f  
Toxic Substances as t o  what p r i o r i t y  should be p laced on s p e c i f i c  sources f o r  
c o n t r o l  of t h a t  chemica l ' s  hazards. That dec is ion  w i l l  be an i t e r a t i v e  pro-  
cess between our o f f . i ce  and t h e  O f f i c e  o f  Chemical Cont ro l ,  which i s  respon- 
s i b l e  f o r  developing the  regu la t i ons .  They w i l l  have t o  i d e n t i f y  proposed 
c o n t r o l  scenar ios which we w i l l  then go back and look a t  i n  t h e  contex t  o f  t h e  
r i s k  eva lua t i on  t o  determine the  r e l a t i v e  r e d u c t i o n  o f  r i s k  t h a t  migh t  be 
accomplished through such a  c o n t r o l  scenario.  

I would l i k e  t o  p o i n t  ou t  t h a t  t he  s p e c i f i c  c r i t e r i a  t o  be used f o r  
p r i o r i t y  s e t t i n g  a t  each o f  these stages are n o t  e x p l i c i t l y  de f i ned  a t  t h i s  
t ime. We are r e l y i n g  p r i m a r i l y  on case-by-case judgements u n t i l  more s p e c i f i c  
c r i t e r i a  can be developed. Tn t h e  case of what c o n s t i t u t e s  s u b s t a n t i a l  r i s k  
data, f o r  example, EPA has publ ished general  c r i t e r i a .  We at tempt  t o  use 
those, along w i t h  s c i e n t i f i c  judgement, i n  eva lua t i ng  t h e  data which come i n .  
Likewise, a t  each of t he  o ther  stages we are p r i m a r i l y  making p r i o r i t y  
dec is ions  by a  judgemental ,process, a l though we have e f f o r t s  underway t o  
develop more e x p l i c i t  c r i t e r i a  and see t h e  need f o r  hav ing those as we per form 
l a r g e r  numbers o f  assessments i n  t h e  f u t u r e .  



CHAPTER 9 

PESTICIDE HAZARD ASSESSMENT 
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O f f i c e  o f  Toxic Substances 
U.S. Environmental P ro tec t i on  Agency 

Washington, D.C. 20460 

One o f  the  most con t rove rs ia l  and d i f f i c u l t  jobs o f  t he  Environmental 
P r o t e c t i o n  Agency (EPA) i s  t h e  r e g u l a t i o n  o f  pes t i c i des .  The laws governing 
p e s t i c i d e  r e g u l a t i o n  - t h e  Federal I nsec t i c i de ,  Fungic ide and Rodent ic ide Act 
(FIFRA) and the  p e s t i c i d e  p rov i s ions  of the  Federal Food, Drug and Cosmetic 
Act  (FFDCA) - pose p a r t i c u l a r ,  even unique chal  leqges i n  t h e  spectrum of 
p u b l i c  p o l i c y  decis ions w i t h  which EPA i s  faced every day. Pes t i c i de  
r e g u l a t i o n  i s  an area impacted by r a p i d l y  changing technology, imperfect  
methods of eva lua t ing  r i s k ,  evo lv ing  concepts on the  environmental causes o f  
cancer and o the r  chronic  hea l th  e f fec ts ,  and always d i f f e rences  o f  op in ion  
over proper balancing o f  b e n e f i t s  and r i s k s .  

Looming above a l l  o f  these i s  t h e  knowledge t h a t  a  s i g n i f i c a n t  amount of 
t he  nea r l y  1.5 b i l l i o n  pounds o f  p e s t i c i d e s  which are in t roduced i n t o  t h e  U.S. 
environment annual ly  i s  con t r i bu ted  by p e s t i c i d e s  whose inherent  t o x i c i t y  and 
o ther  p r o p e r t i e s  are no t  w e l l  understood, desp i te  h a l f  a  century  o f  f ede ra l  
p e s t i c i d e  regu la t i on .  Our c i t i z e n s  are unable t o  e l e c t  whether o r  no t  they 
w i l l  be exposed t o  many of these compounds, and are unable, there fore ,  t o  
e l e c t  the  degree o f  r i s k  they w i l l  accept from pes t i c i des .  Exerc is ing  t h a t  
r e s p o n s i b i l i t y  on t h e i r  behalf requ i res  EPA t o  t rade o f f  s c i e n t i f i c  c e r t a i n t y  
and t ime l iness .  The Nat iona l  Academy o f  Sciences pu t  t h i s  p r o p o s i t i o n  we l l  i n  
observing, "Environmental r e g u l a t i o n  i s  not  a  detached l e i s u r e l y  process o f  
t r a n s f e r r i n g  v e r i f i e d  r e s u l t s  o f  o b j e c t i v e  s c i e n t i f i c  research i n t o  c l e a r l y  
i nd i ca ted  environmental decisions." 

The authors o f  t he  p e s t i c i d e  laws recognized t h a t  t h e  p u b l i c  i n t e r e s t  
cou ld  r e q u i r e  t h a t  ac t i on  be taken i n  t he  face  o f  imperfect  knowledge. That, 
however, i s  a  concept which p e s t i c i d e  producers do n o t  always r e a d i l y  accept, 
e s p e c i a l l y  i n  circumstances where i t  i s  t h e i r  product which becomes a  can- 
d ida te  f o r  r e g u l a t o r y  act ion.  Two general p r i n c i p l e s  o f  jur isprudence, t h e  
presumption o f  innocence and the  requirement f o r  p roo f  o f  g u i l t  beyond a  
reasonable doubt, are f requent ly ,  and mistakenly, thought t o  apply i n  t h e  case 
of p e s t i c i d e s  suspected o f  causing harm. But because the  fundamental r i g h t s  
o f  people may be p laced i n  jeopardy by pes t ic ides ,  t he  " r i g h t s "  o f  these 
chemicals are abridged. FIFRA places the  burden of proof  t h a t  p e s t i c i d e s  do 
no t  pose unreasonable adverse e f f e c t s  on t h e  proponents of approval. FIFRA 
author izes t h e  den ia l  o f  r e g i s t r a t i o n  o r  revocat ion  o f  approval, "If i t  
appears t o  the  Admin is t ra to r  t h a t  a  p e s t i c i d e  . . . genera l l y  causes un- 
reasonable adverse e f f e c t s  . . ." (emphasis added). 

FIFRA and FFDCA are, however,.. r i sk -benef  i t - b a l  ancing statutes ' .  , Both 
accord generous appeal r i g h t s  t o  persons adversely a f f e c t e d  by an i n i t i a l  



d e c i s i o n  t o  deny o r  wi thdraw approval  o f  a  p e s t i c i d e .  EPA recognizes t h e  
tremendous va lue o f  p e s t i c i d e s  i n  t h e  p roduc t i on  o f  food, t he  c o n t r o l  of 
d isease vectors ,  and o t h e r  b e n e f i t s  t o  soc ie t y .  We do no t  seek t o  ban every  
p e s t i c i d e  capable o f  caus ing harm. We do need t o  know how much hazard a  
p e s t i c i d e  may pose, and then decide whether s o c i e t y  shou ld  accept t he  r i s k  i n  
r e t u r n  f o r  t h e  b e n e f i t s .  Our goal ,  then, i s  t o  assure t h a t  t he  o b j e c t i v e  
b u i l d i n g  b locks  of what a re  u l t i m a t e l y  s u b j e c t i v e  r e g u l a t o r y  dec i s i ons  should 
be eva lua ted  on t h e  bes t  s c i e n t i f i c  b a s i s  a t t a i n a b l e ,  w i t h i n  t he  c o n s t r a i n t s  
of s o c i e t y ' s  resources and w i t h  t h e  r e a l i z a t i o n  t h a t  t h e  p u r s u i t  o f  c e r t a i n t y  
may come a t  t h e  expense o f  con t inued  exposure t o  harmfu l  substances. 

I n  p e s t i c i d e s  r e g u l a t i o n ,  we may be f u r t h e r  along i n  hazard assessment 
than i n  some o f  EPA's more recen t  programs. The core  o f  t h e  c u r r e n t  FIFRA was 
enacted i n  1947, and s i g n i f i c a n t l y  amended i n  1972 t o  p rov ide  f o r  a  r e -  
e v a l u a t i o n  o f  t h e  some o f  30,000-plus p e s t i c i d e s  now on t h e  market i n  
accordance w i t h  t oday ' s  r i s k  assessment t o o l s .  We have thus  been g r a p p l i n g  
w i t h  t h e  problems o f  ga the r i ng  and making r e g u l a t o r y  dec i s i ons  on da ta  i n  
p e s t i c i d e s  f o r  some years  now, and have some d e f i n i t e  procedures which a re  
r o u t i n e l y  fo l lowed.  The p e s t i c i d e s  program i s  a l s o  d i f f e r e n t  f rom some o f  t h e  
o the r  programs which have t o  deal  w i t h  hazards i n  t h a t  i t  i s  n o t  a  p o l l u t i o n  
abatement program d i r e c t e d  toward a  "medium" l i k e  a i r  and water. That pes- 
t i c i d e s  are no t  by-products o f  o the r  manufactur ing processes - t h e y  are 
s p e c i f i c a l l y  c rea ted  t o  be i n t e n t i o n a l l y  re leased  i n t o  t h e  environment t o  
ach ieve predesigned b e n e f i t s  - i s  a  d i s t i n c t i o n  o f  which we a re  m ind fu l ,  and 
o f  which p e s t i c i d e  users f o r c e f u l l y  remind us. Pes t i c i des  can be app l i ed  i n  a  
l a r g e  v a r i e t y  of l o c a t i o n s  by persons who have l i t t l e  o r  h i g h l y  s o p h i s t i c a t e d  
expe r t i se ,  f o r  d i v e r s e  purposes, and thus  w i t h  v a s t l y  d i f f e r e n t  p o t e n t i a l  f o r  
hazard based on t h e  i n n a t e  t o x i c i t y  and p h y s i c a l  c h a r a c t e r i s t i c s  o f  t h e  prod-  
u c t  i t s e l f ,  t h e  s i t e  o f  a p p l i c a t i o n ,  t h e  p o t e n t i a l  r ou tes  o f  exposure t o  t h e  
product ,  and t h e  c a p a b i l i t i e s  of t h e  a p p l i c a t o r .  Therefore,  EPA must v iew t h e  
a p p l i c a t i o n  o f  use o f  a  p e s t i c i d e  f rom a  broad, n a t i o n a l  perspec t i ve .  The 
p o t e n t i a l  o f  t h e  chemical f o r  p o l l u t i o n  o f  water i s  b u t  one c o n s i d e r a t i o n  i n  a  
l a r g e  a r r a y  o f  p o t e n t i a l  hazards examined. 

Wi th  t h a t  i n t r o d u c t i o n ,  I would l i k e  t o  g e t  i n t o  more s p e c i f i c s  on how 
p e s t i c i d e  hazard. assessment a c t u a l l y  operates. 

Obviously,  dec id i ng  what i s  an "unreasonable adverse e f f e c t "  i s  no s imp le  
task .  So t o  gu ide our decision-making, we have e s t a b l i s h e d  by r e g u l a t i o n  
under FIFRA standard i n d i c a t o r s  o f  e f f e c t s  which a re  l i k e l y  t o  be "unrea- 
sonable". These i n c l u d e  c r i t e r i a  f o r  acute t o x i c i t y  to,man, domestic animals, 
and w i  l d l  i f e ;  ch ron i c  t o x i c i t y  such as oncogen ic i t y ,  mutagen ic i t y ,  and o t h e r  
delayed ef fects ;  p o p u l a t i o n  r e d u c t i o n  i n  non- ta rge t  species; and l ack  o f  
emergency t reatments .  If a  p e s t i c i d e  f o r  which r e g i s t r a t i o n  i s  proposed i s  
found t o  t r i g g e r  any o f  these c r i t e r i a ,  EPA presumes t h a t  t h e  p e s t i c i d e  shou ld  
n o t  be r e g i s t e r e d  and thus  i n i t i a t e s  t h e  process known as r e b u t t a b l e  
presumption aga ins t  r e g i s t r a t i o n  (RPAR) . 

EPA was g i ven  t he  r e s p o n s i b i l i t y  i n  1972 of r e e v a l u a t i n g  t h e  r i s k s  and 
b e n e f i t s  o f  p e s t i c i d e s  approved by our  predecessors i n  p e s t i c i d e  r e g u l a t i o n .  
Many p e s t i c i d e s  came i n t o  wide use a t  a  t ime when acute e f f e c t s  were t h e  o n l y  
hazards o f  concern and when d e t e c t i o n  methodology was crude. Therefore,  
p e s t i c i d e s  c u r r e n t l y  i n  use a re  s u b j e c t  t o  r e r e g i s t r a t i o n ,  d u r i n g  which 



miss ing  i n f o r m a t i o n  must be submi t ted  and da ta  w i l l  be eva lua ted  aga ins t  t h e  
RPAR c r i t e r i a .  

We a l so  have c r i t e r i a  we cons ider  i n  s e t t i n g  p r i o r i t i e s  among those p e s t i -  
c i des  which do t r i g g e r  any o f  t h e  RPAR c r i t e r i a .  These a re  t h e  na tu re  o f  t h e  
r i s k  i nvo l ved  such as cancer, es t imated  l e v e l s  o f  exposure i n c l u d i n g  p ro -  
duc t i on  volume, and use on a  food  o r  feed  crop. 

Thus, whenever we suspect a  p e s t i c i d e  meets o r  exceeds any one of these 
r i s k  c r i t e r i a ,  EPA o r  o u t s i d e  consu l t an t  s c i e n t i s t s  conduct an i n t e n s i v e  
rev iew o f  t h e  " t r i g g e r  s tud ies "  t o  determine t h e i r  v a l i d i t y .  O f t en  we reques t  
more than  one rev iew o f  a  g i ven  study. I n  t h e  event o f  an oncogen i c i t y  
t r i g g e r ,  EPA1s Cancer Assessment Group rev iews t h e  s t u d i e s  and renders an 
e v a l u a t i o n  o f  t h e i r  v a l i d i t y .  Th is  i s  t h e  v a l i d a t i o n  phase. 

Dur ing  t h i s  phase we i n fo rm  t h e  r e g i s t r a n t s  o f  t h e  p e s t i c i d e  under rev iew 
of t h e  p o t e n t i a l  RPAR a c t i o n  and reques t  them t o  submit  any a d d i t i o n a l  i n -  
f o rma t i on  a v a i l a b l e .  We a l s o  i n i t i a t e  a  world-wide l i t e r a t u r e  search. We 
at tempt  t o  i d e n t i f y  a l l  p o s s i b l e  t r i g g e r s  i n  o rder  t o  p reven t  i n s o f a r  as 
poss ib le ,  f u t u r e  a d d i t i o n a l  RPAR rev iew o f  t h e  p e s t i c i d e  i n  quest ion.  I f  t h e  
t r i g g e r s  a re  found t o  be v a l i d ,  we t ry  t o  ga ther  and assess a l l  a v a i l a b l e  
i n f o r m a t i o n  on t h e  exposure t o  t h e  p e s t i c i d e .  I should p o i n t  o u t  t h a t  ex- 
posure ana l ys i s  was n o t  a  p a r t  of t h e  pre-RPAR phase i n  i t s  in fancy,  b u t  has 
been s tandard p o l i c y  f o r  t h e  l a s t  year.  The d e c i s i o n  t o  i nco rpo ra te  exposure 
ana l ys i s  i n t o  t h e  pre-RPAR phase i s ,  we be l ieve ,  a  key improvement i n  t h e  
process. The problem i s  t h a t  exposure da ta  a re  o f t e n  so sketchy and meager 
t h a t  t h e  a v a i l a b l e  i n f o r m a t i o n  u s u a l l y  does n o t  have a  major  impact on t h e  
i n i t i a l  d e c i s i o n  t o  go fo rward  w i t h  a  fo rma l  announcement o f  RPAR ac t i on .  
Often t h e r e  a re  no a v a i l a b l e  exposure data, and EPA must develop worst-case 
assumptions t o  assess p o t e n t i a l  r i s k .  

The combinat ion o f  v a l i d a t e d  hazard i n f o r m a t i o n  w i t h  exposure p o t e n t i a l  
produces t h e  EPA p o s i t i o n  on t h e  p o t e n t i a l  r i s k  posed by t h e  use o f  t h e  
p e s t i c i d e .  We sumnarize t h i s  p o s i t i o n  and suppo r t i ng  da ta  i n  a  document 
which, a f t e r  i n t e r n a l  EPA review, i s  pub l i shed  i n  t h e  Federa l  Reg i s te r  
f o r m a l l y  announcing our  presumption aga ins t  r e g i s t r a t i o n  and i n i t i a t i n g  t h e  
second, r e b u t t a l  phase. 

Dur ing  t he  r e b u t t a l  phase we a l l ow  a  per iod,  r ang ing  f rom 45 t o  105 days, 
f o r  submission o f  comments on t h e  v a l i d i t y  and r e g u l a t o r y  s i g n i f i c a n c e  o f  t h e  
hazard da ta  EPA has i d e n t i f i e d .  We g e n e r a l l y  r e c e i v e  most comments d u r i n g  
t h i s  per iod ,  b u t  do no t  r e fuse  comments a r r i v i n g  a f t e r  t h e  deadl ine.  

As soon as we know d e f i n i t e l y  t h a t  we w i l l  i s sue  an RPAR no t i ce ,  we a l s o  
n o t i f y  t h e  U.S. Department o f  A g r i c u l t u r e  (USDA) and fo rm a  P e s t i c i d e  Impact 
Assessment Team. Th i s  team has t h e  r e s p o n s i b i l i t y  f o r  c o l l e c t i o n  and evalu-  
a t i o n  o f  i n f o r m a t i o n  on t h e  b e n e f i t s  o f  and exposure t o  t h e  p e s t i c i d e .  Th is  
i s  t h e  beg inn ing  o f  t h e  b e n e f i t s  assessment s i d e  o f  t h e  r i s k / b e n e f i t  balance. 

A f t e r  t h e  comment p e r i o d  c loses,  EPA begins i t s  e v a l u a t i o n  o f  t h e  r e b u t t a l  
comments and complet ion o f  t h e  r i s k  ana lys is .  Th i s  ana l ys i s  comprises EPA1s 
p o s i t i o n  on whether t h e  o r i g i n a l  r i s k  assessment s t i l l  stands o r  has been 
rebu t t ed .  



How are . r i s k s  r e b u t t e d ?  This  can be done i n  two' ways: 

1. Prove t h e  s tudy o r  s t ud ies  upon which t h e  p resu~npt ion  i s  based a re  
n o t  s c i e n t i f i c a l l y  v a l i d  

2. Prove t h a t  ac tua l  exposure t o  t h e  compound w i l l  n o t  cause t h e  e f f e c t s  
o f  concern. 

Besides e v a l u a t i n g  r e b u t t a l  evidence and i n i t i a t i n g  b e n e f i t s  assessment, 
du r i ng  t h e  r e b u t t a l  phase we a l s o  beg in  i d e n t i f y i n g  r e g u l a t o r y  op t i ons  o r  r i s k  
r e d u c t i o n  measures. The impact o f  each o p t i o n  on t h e  r i s k s  and b e n e f i t s  o f  
each use of t h e  p e s t i c i d e  must be considered. We must a l s o  cons ider  t h e  
p o t e n t i a l  r i s k s  o f  a l t e r n a t i v e  p e s t i c i d e s .  We reach a  f i n a l  d e c i s i o n  o n l y  
a f t e r  examining t h e  consequences o f  each op t ion .  Out f i n a l  d e c i s i o n  a t  t h e  
end o f  t he  RPAR process w i l l  rep resen t  EPA's judgement o f  t h e  bes t  ba lance o f  
r i s k s  and b e n e f i t s .  

I n  our  i n i t i a l  RPAR rev iew we d i d  n o t  i d e n t i f y  r e g u l a t o r y  op t i ons  u n t i l  
t h e  r i s k / b e n e f  i t  ana l ys i s  of e x i s t i n g  uses and r e s t r i c t i o n s  was concluded. 
However, exper ience has t augh t  us t h a t  we cannot w a i t  u n t i l  t h i s  p o i n t  i n  t h e  
process f o r  t h e  f i r s t  cons ide ra t i on  of r e g u l a t o r y  op t ions .  Des i rab le  
r e g u l a t o r y  op t i ons  may remain unconsidered because e s s e n t i a l  suppo r t i ng  
in fo rmat ion  i s  absent. We have now begun t o  i d e n t i f y  t h e  l i k e l y  r e g u l a t o r y  
op t i ons  as e a r l y  i n  t h e  process as poss ib le .  

I n  t h e  event a l l  t h e  t r i g g e r s  have been s u c c e s s f u l l y  r e b u t t e d  t h e  pes- 
t i c i d e  i s  r e t u r n e d  t o  t h e  r e g i s t r a t i o n  process w i t h  t h e  c o s t l y  and t ime  
concern ing b e n e f i t s  eva lua t i on .  The RPAR i s  te rmina ted  by p u b l i c a t i o n  o f  a  
second document s e t t i n g  our  f i n a l  p o s i t i o n  on t h e  p e s t i c i d e .  

However, when t h e  r e b u t t a l  i s  n o t  successfu l ,  we combine t h e  r i s k  ana l ys i s  
w i t h  t h e  b e n e f i t s  ana l ys i s  and p u b l i s h  a  second p o s i t i o n  document. Th i s  
document s ta tes  our  proposed r e g u l a t o r y  a c t i o n  w i t h  r ega rd  t o  t h e  p e s t i c i d e  
and i n v ' i t e s  e x t e r n a l  r ev i ew  and comment on our proposed dec i s i on .  Congress 
has e s t a b l  ished a  seven member S c i e n t i f i c  Adv isory  Panel (SAP) whose members 
a re  se lec ted  from nominat ions made by  t h e  Na t i ona l  I n s t i t u t e s  o f  Hea l t h  and 
t h e  Na t i ona l  Science Foundation. FIFRA r e q u i r e s  t h a t  t h e  panel  be accorded an 
o p p o r t u n i t y  t o  rev iew any proposed c a n c e l l a t i o n ,  f rom t h e  s tandpo in t  o f  
whether EPA's r i s k  assessment i s  s c i e n t i f i c a l l y  supported. FIFRA a l s o  
r e q u i r e s  t h a t  t h e  USDA have an advance o p p o r t u n i t y  t o  comment on t h e  a c t i o n  
from t h e  s tandpo in t  of t h e  conc lus ions  EPA has drawn about b e n e f i t s .  Our 
p r a c t i c e  has been t o  s o l i c i t  comments from USDA and SAP on RPAR's even where 
we do no t  propose t o  cancel  uses. 

Fo l l ow ing  r e c e i p t  o f  comments by  USDA, SAP, and o t h e r  i n t e r e s t e d  p a r t i e s ,  
we eva lua te  these  comments and d r a f t  a  f i n a l  p o s i t i o n  document which i s  our  
f i n a l  d e c i s i o n  on t h e  app rop r i a te  r e s o l u t i o n  t o  t h e  RPAR a c t i o n  aga ins t  t h e  
p e s t i c i d e .  Our d e c i s i o n  may range from f u l l  r e t u r n  t o  r e g i s t r a t i o n ,  t o  
r e s t r i c t i o n  of r e g i s t r a t i o n ,  through l a b e l i n g  changes, use c l a s s i f i c a t i o n ,  use 
p a t t e r n  changes, t o  c a n c e l l a t i o n  and suspension. Th is  d e c i s i o n  may be 
appealed, i n  which case a  formal a d j u d i c a t o r y  hear ing  f o l l o w s .  

I n  sum, RPAR i s  a  process f o r  making i n i t i a l  r e g u l a t o r y  dec i s i ons  on 
p e s t i c i d e s  i d e n t i f i e d  as pos ing s i g n i f i c a n t  hazards w i t h  a c t i v e  p u b l i c  



p a r t i c i p a t i o n  ou ts ide  a  formal ad jud ica tory  proceeding. O f  course, i f  a t  any 
t ime during the  RPAR process evidence comes t o  l i g h t  which heightens our 
concern, we may take more d r a s t i c  r e g u l a t o r y  ac t i on  under the  law. 

I n  a d d i t i o n  t o  r e g u l a t i n g  pes t i c i des  through product  r e g i s t r a t i o n  under 
the  FIFRA, we a lso  adminis ter  complementary sect ions of t he  Federal Food, 
Drug, and Cosmetic Act (FFDCA) which requ i res  the  establ ishment o f  tolerances, 
o r  l e g a l  maximum res idue l e v e l s  f o r  pes t i c i des  used on food o r  feed. We 
e s t a b l i s h  to lerances both f o r  residues on raw a g r i c u l t ~ ~ r a l  commodities and f o r  
res idues on processed foods. This l a t t e r  type i s  known as a  food a d d i t i v e  
to le rance and i s  es tab l ished whenever the  processing o f  a  raw a g r i c u l t u r a l  
c o m o d i t y  increases the  amount o f  p e s t i c i d e  present. 

As w i t h  r e g i s t r a t i o n  under the  FIFRA, the  burden o f  e s t a b l i s h i n g  the  
s a f e t y  o f  a  to le rance under the FFDCA r e s t s  a t  a l l  t imes on t h e  p e t i t i o n e r  f o r  
the  to lerance.  The p e t i t i o n e r  must sus ta in  t h i s  burden by p rov id ing  compre- 
hensive in fo rmat ion  t o  EPA on f i e l d  residues, t e s t i n g  methodology, metabolism 
and degradation, and tox ico logy .  EPA uses the  tox i co logy  data t o  determine a  
no-observed-effect l e v e l  (NOEL) f o r  the  p e s t i c i d e  i n  animals f e d  t h e  p e s t i c i d e  
over t h e i r  l i f e t i m e .  These long-term t e s t s  are designed t o  reveal  p o t e n t i a l  
adverse e f f e c t s  which may r e s u l t  f rom cont inuous low- level  i nges t i on  o f  a  
chemical, e.g. b i r t h  defects, nerve damage, cancer, and gene mutat ion. 

Our Pes t i c i de  Program operates on the  genera l l y  accepted hypothesis t h a t  
there  i s  no th resho ld  l e v e l  below which a  carcinogen w i l l  no t  have an e f f e c t .  
Therefore, we cannot determine a  NOEL f o r  t h i s  s o r t  o f  long-term e f f e c t .  I 
w i l l  r e t u r n  t o  the  problem o f  cancer r i s k  assessment l a t e r .  

Using the NOEL, an acceptable d a i l y  i n take  (ADI) l e v e l  can i n  most cases 
be proposed f o r  man by apply ing a  s u i t a b l e  s a f e t y  f a c t o r .  The magnitude of 
t h i s  f a c t o r  may vary depending on the  t o x i c o l o g i c a l  data ava i lab le ,  bu t  most 
to lerances on raw a g r i c u l t ~ l r a l  c o m o d i t i e s  have been es tab l ished us ing  a  
100- fo ld  sa fe ty  f a c t o r  on the  NOEL o f  long-term feeding studies.  

Because there  may be many d i f f e r e n t  commodities f o r  which a  to le rance f o r  
t he  same p e s t i c i d e  i s  sought o r  has been establ ished,  we must take  i n t o  ac- 
count the d a i l y  i n take  o f  a l l  such c o m o d i t i e s  i n  decid ing whether add i t i ona l  
to lerances should be granted. Tolerances f o r  a l l  crops added together  should 
not  exceed the  ADI .  We take i n t o  cons idera t ion  the  p o s s i b i l i t y  t h a t  residues 
may be reduced o r  increased when the  food i s  prepared f o r  consumption. The 
to le rance i s  no t  s e t  a t  a  l e v e l  h igher  than may reasonably be expected from 
the  e f f e c t i v e  use o f  t he  pes t ic ide ,  even though a  h igher  l e v e l  might s t i l l  be 
p r o t e c t i v e  o f  human heal th.  I might  a lso  add t h a t  t h e  to le rance i s  se t  near 
t h e  upper boundary l e v e l  o f  expected residues and t h a t  a  h igh  percentage o f  
food samples show res idues we l l  below t h e  to le rance l e v e l .  

On occasion " a c t i o n  l e v e l s "  are es tab l ished t o  permi t  t h e  market ing o f  
food o r  feed bear ing p e s t i c i d e  residues al though a  to le rance has no t  been 
es tab l ished w i t h i n  acceptable leve ls .  I n  circumstances where a  p e s t i c i d e  
f i n d s  i t s  way unexpectedly and i n a d v e r t e n t l y  onto another food f o r  which no 
to le rance ex i s t s ,  the  Food and Drug Admin is t ra t ion  (FDA) o r  USDA, i n  t he  case 
o f  meat and p o u l t r y  products, may seek a  recommendation from EPA on whether t o  
use t h e i r  p rosecu to r i a l  d i s c r e t i o n  t o  permi t  the sa le  o f  t h a t  c o m o d i t y .  Our 



recommendation t o  FDA o r  USDA i s  based on a  rev iew o f  t o x i c i t y  data, est imates 
of consumption o f  the  contaminated food item, l e v e l s  a t  which res idues are 
a c t u a l l y  occurr ing,  and the  economic and n u t r i t i o n a l  impact o f  w i thho ld ing  the  
contaminated commodity from the  market. An ac t i on  l e v e l  represents a  res idue 
which w i l l  n o t  g i v e  r i s e  t o  unreasonable r i s k s .  I f  res idues were occur r ing  a t  
a  l e v e l  unsafe f o r  human consumption we would recommend an ac t i on  l e v e l  a t  t he  
l i m i t s  o f  r e l i a b l e  de tec t i on  t o  p r o t e c t  p u b l i c  heal th,  meaning t h a t  t h e  
contaminated food commodity cannot be so ld  i n  commerce. 

I would l i k e  t o  b r i e f l y  descr ibe the  to le rance -se t t i ng  process when t h e  
p e s t i c i d e  invo lved i s  a  poss ib le  carcinogen. I f  t o x i c i t y  data i n d i c a t e  t h a t  
t he  p e s t i c i d e  i s  an oncogen, EPA does no t  use t h e  methods I have j u s t  de- 
scr ibed t o  e s t a b l i s h  an A D I .  Instead, EPA assumes t h a t  no th resho ld  l e v e l  
e x i s t s  and w i l l  use a  mathematical model t o  est imate human response a t  
an t i c i pa ted  l e v e l s  o f  exposure. EPA then compares the  r i s k s  f o r  people 
consuming the  t r e a t e d  food w i t h  the  b e n e f i t s  l i k e l y  t o  r e s u l t  from a l l ow ing  
use of t he  substance on food. EPA w i l l  approve the  to le rance f o r  a  p a r t i c u l a r  
use on food and r e g i s t e r  the  p e s t i c i d e  f o r  such a  use, i f  t h e  b e n e f i t s  out-  
weigh a l l  of t he  r i s k s  associated w i t h  such use. On the  o ther  hand, i f  the  
r i s k s  f o r  a  p a r t i c u l a r  use exceed the  corresponding bene f i t s ,  EPA w i l l  n o t  
approve a  to le rance o r  r e g i s t e r  a  p e s t i c i d e  f o r  such a  use. EPA would i n  such 
cases deny proposed to le rances and revoke e x i s t i n g  to lerances.  A t  t h e  same 
t ime as EPA revokes e x i s t i n g  tolerances, i t  would e s t a b l i s h  ac t i on  l e v e l s  t o  
permi t  o r d e r l y  market ing o f  food unavoidably contaminated by environmental 
residues o f  t he  pes t i c i de .  

O f  course, cancer r i s k  assessment i s  p a r t i c u l a r l y  c o n t r o v e r s i a l  and ex- 
t remely c r u c i a l  t o  hea l th  p o l i c y  development. EPA was, i n  f a c t ,  t he  f i r s t  
f ede ra l  r e g u l a t o r y  agency t o  adopt a  po l  i c y  f o r  performing cancer r i s k  
assessments as a  p a r t  o f  the  regu la to ry  process. This  p o l i c y  statement was 
pub l ished as i n t e r i m  gu ide l i nes  i n  1975. Pub l i c  comment was i n v i t e d .  These 
i n t e r i m  gu ide l ines  prov ide  EPA1s approach f o r  t he  eva lua t i on  o f  carcinogenesis 
data. This  approach, as s ta ted  i n  t he  preamble, prov ides f o r  a  two-step 
process. The f i r s t  s tep i s  t o  decide what, i f  any, r i s k  i s  associated w i t h  
exposure t o  a  p o t e n t i a l  carcinogen and the  impact o f  t h i s  exposure on p u b l i c  
heal th.  This  i s  a  s c i e n t i f i c  r i s k  assessment, t o  be performed independent o f  
s o c i a l  and economic assessments. I n  t he  second step, t he  r e g u l a t o r  uses the  
hea l th  r i s k  assessment i n  con junc t ion  w i t h  o ther  cons idera t ions  o f  bene f i t s ,  
t o  the  ex ten t  mandated by the  p a r t i c u l a r  s ta tu te ,  t o  determine whether o r  n o t  
regu la to ry  ac t i on  i s  necessary and i f  so what . l e v e l  o f  r e g u l a t i o n  i s  
appropr iate.  

The hea l th  r i s k  assessment gu ide l ines  prov ide  f o r  two determinat ions, a  
q u a l i t a t i v e  statement regarding the  l i k e l i h o o d  t h a t  an agent i s  a  carcinogen 
and a  q u a n t i t a t i v e  statement o f  the  p u b l i c  hea l th  burden if t h e  agent goes 
unregulated. With regards t o  the  f i r s t ,  s ince  on l y  r a r e l y  do we know f o r  sure 
t h a t  an agent i s  a  human carcinogen, i t  i s  necessary t o  descr ibe  the  s t reng th  
o f  t h e  c e r t a i n t y  - or  weight of t he  evidence - t h a t  supports a  conclus ion t h a t  
a  p a r t i c u l a r  chemical i s  a  carcinogen. Human epidemiology backed up by con- 
f i r m i n g  animal data i s  t he  s t rongest  evidence. Most of ten,  t h i s  assessment i s  
based on animal bioassay s tud ies  alone o r  supported by shor t - term t e s t s .  The 
weight o f  evidence approach acknowledges the  d i f f e rences  i n  data types - t h a t  
i s ,  human-epidemiology versus animal bioassay data versus shor t - te rm i n  v i t r o  



( t e s t  tube)  t e s t s  - t h e  a r r a y  o f  data, and t h e  adequacy o f  t h e  s t u d i e s  
invo lved .  Then, on t h e  assurr~ption t h a t  t h e  r i s k  e x i s t s ,  a  q u a n t i t a t i v e  r i s k  
assessment i s  made t o  descr ibe  t h e  impact on p u b l i c  h e a l t h  i f  t h e  agent goes 
unregu la ted  o r  i s  r e g u l a t e d  t o  some p r e s c r i b e d  l e v e l .  Because o f  u n c e r t a i n t i e s  
i n  t h e  e x t r a p o l a t i o n  f rom h i g h  doses t o  low doses and i n  cross-spec ies ex t rapo-  
l a t i o n ,  these are bes t  used as rough i n d i c a t o r s  o f  increased r i s k  f r om t h e  
chemical i n  ques t i on  t o  t h e  exposed popu la t ion .  

I n  a d d i t i o n  t o  our own e f f o r t s  t o  develop an i n t e r n a l l y  c o n s i s t e n t  
approach t o  cancer r i s k  assessment, we have a l s o  j o i n e d  w i t h  t h e  Occupat ional  
Sa fe t y  and Hea l t h  Admin i s t r a t i on ,  FDA, and t h e  Consumer Product Sa fe ty  
Commission t o  develop a  coord ina ted  f e d e r a l  government approach t o  cancer 
assessment. I n  February 1979 we issued j o i n t l y  an in te ragency  document 
e n t i t l e d ,  " S c i e n t i f i c  Bas is  f o r  I d e n t i f y i n g  P o t e n t i a l  Carcinogens and 
Es t ima t i ng  T h e i r  Risks".  Th is  i s  t h e  f i r s t  t i m e  t h a t  key U.S. p u b l i c  h e a l t h  
r e g u l a t o r y  agencies developed o r  have a r t i c u l a t e d  i n  one document methods f o r  
i d e n t i f y i n g  carcinogens and assessing t h e  dangers t h e y  pose t o  people. It 
conf i rms t h e  use o f  da ta  on animals f e d  t h e  t e s t  substance a t  a  dose r a t e  
exceeding expected human exposure as v a l i d  i n d i c a t o r s  o f  t h e  substance's 
cancer p o t e n t i a l .  Also, t h e  r e p o r t  concludes t h a t  i t  i s  " c u r r e n t l y  u n r e l i a b l e  
t o  p r e d i c t  a  t h r e s h o l d  below which human p o p u l a t i o n  exposure t o  a  carc inogen 
has no e f f e c t  on cancer r i s k " .  The r e p o r t ,  developed by a  r i s k  assessment 
work group o f  t h e  In te ragency  Regu la to ry  L i a i s o n  Group w i t h  ass is tance  f r om 
sen io r  s c i e n t i s t s  a t  t h e  Na t i ona l  Cancer I n s t i t u t e  and t h e  Na t i ona l  I n s t i t u t e  
o f  Environmental  Hea l t h  Sciences, w i l l  r e c e i v e  bo th  s c i e n t i f i c  peer and p u b l i c  
review. Whi le  t h e  r e p o r t  a t tempts t o  descr ibe  how these  f o u r  agencies proceed 
i n  making cancer r i s k  assessments, i t  i s  n o t  a  statement o f  un i f o rm  cancer 
p o l i c y .  Each agency w i l l  s t i l l  make r e g u l a t o r y  dec i s i ons  i n  accordance w i t h  
t h e  requi rements and f l e x i b i l i t y  o f  t h e i r  own i n d i v i d u a l  s t a t u t e s .  

I hope t h i s  d i scuss ion  has p rov ided  some i n s i g h t  i n t o  how hazard eva lu -  
a t i o n s  a re  made concern ing p e s t i c i d e s .  The decis ion-making process i s  a  
p o l i t i c a l  one - " p o l i t i c a l "  w i t h  a  smal l  "pH. The answers must be found i n  
t h e  f ace  o f  u n c e r t a i n t y  and c o n s t a n t l y  expanding s c i e n t i f i c  knowledge. The 
b e t t e r  t h i s  process and i t s  l i m i t a t i o n s  a re  understood by t h e  s c i e n t i f i c  
community, s t a t e  governments, i ndus t r y ,  a f f e c t e d  users, and t h e  genera l  
p u b l i c ,  t h e  g rea te r  w i l l  be t h e  c o n t r i b u t i o n  t h a t  these d i v e r s e  elements can 
b r i n g  t o  our e f f o r t s  t o  irnprove t h e  process and t h e  dec i s i ons  which emerge 
from it. 
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INTRODUCTION 
The Resource Conservat ion and Recovery Act  (RCRA), which s u b s t a n t i a l l y  

amends the  S o l i d  Waste Disposal Act, c rea tes  a r e g u l a t o r y  framework t o  c o n t r o l  
t h e  d isposa l  o f  those wastes de f i ned  as hazardous. S u b t i t l e  C o f  RCRA 
r e q u i r e s  t h e  U.S. Environmental P ro tec t i on '  Agency (EPA), i n  consul t a t i o n  w i t h  
s t a t e  governments, t o  develop n a t i o n a l  standards f o r  d e f i n i t i o n  o f  hazardous 
wastes, generators and t ranspo r te rs  o f  hazardous waste, performance, design, 
and ope ra t i ng  requirements f o r  hazardous waste treatment,  storage, and 
d isposa l  f a c i l i t i e s ;  a pe rm i t  system f o r  such f a c i l i t i e s ;  and gu ide l i nes  
desc r i b ing  cond i t i ons  under which s t a t e  governments w i l l  be au thor ized  t o  
c a r r y  ou t  t he  hazardous waste c o n t r o l  program. 

Th is  c rad le - to -grave  concept i s  somewhat unique b u t  necessary t o  ensure 
t h a t  those wastes which r e q u i r e  spec ia l  managelllent a re  handled o n l y  a t  
f a c i l i t i e s  w i t h  proper  permi ts .  A l l  stages o f  t h e  hazardous waste management 
c y c l e  a re  con t ro l l ed ,  whether t h e  waste i s  managed on-s i te ,  a t  t h e  p o i n t  o f  
generat ion, o r  t r anspo r ted  t o  an o f f - s i t e  waste management f a c i l i t y .  

t h e  na t i ona l  standards mentioned above have been proposed f o r  p u b l i c  
comment and are t o  be f i n a l i z e d  no l a t e r  than December 31, 1979. RCRA 
p rov ides  t h a t  these standards w i l l  go i n t o  e f f e c t  s i x  months a f t e r  f i n a l  
promulgat ion, o r  i n  e a r l y  summer o f  1980. 

The proposed r e g u l a t o r y  s t r a t e g y  uses a pathways approach wherein t h e  pa th  
and d e s t i n a t i o n  o f  any hazardous waste i s  c o n t r o l l e d  w i thou t  p a r t i c u l a r  
a t t e n t i o n  t o  t he  source o f  t h e  waste. This approach i s  b a s i c a l l y  d i f f e r e n t  
f rom t h a t  used t o  r e g u l a t e  a i r  and water p o l l u t i o n  where s p e c i f i c  standards 
are  w r i t t e n  f o r  and t a i l o r e d  t o  each i n d u s t r i a l  category. The pathways 
approach was chosen because, hazardous wastes are mob i le  and can be disposed o f  
a t  l o c a t i o n s  f a r  f rom the  generat ing sources, whereas i n d u s t r i a l  a i r  and water 
p o l l u t i o n  sources are f i x e d  and r e l a t i v e l y  easy t o  i d e n t i f y .  

I w i l l  b r i e f l y  rev iew t h e  severa l  r e g u l a t i o n s  w i t h i n  t h e  proposed 
hazardous waste program and then p rov ide  a d d i t i o n a l  d e t a i l  on t h e  proposed 
d e f i n i t i o n  o f  hazardous waste. 

HAZARDOUS WASTE DEFINIT ION 

RCRA r e q u i r e s  hazardous waste t o  be de f i ned  both i n  terms o f  i nhe ren t  
c h a r a c t e r i s t i c s ,  such as f l ammab i l i t y  and corrosiveness, and by l i s t i n g  o f  
p a r t i c u l a r  hazardous wastes. 
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The proposed-standards f o r  hazardous waste genera to rs  r e q u i r e  them t o  keep 
records,  make annual r epo r t s ,  ensure p roper  c o n t a i n e r i z a t i o n  and l a b e l l i n g  o f  
hazardous waste shipped o f f - s i t e  f o r  d isposa l ,  and t o  o r i g i n a t e  a t r a n s p o r t  
mani fest  document f o r  each shipment. R e t a i l e r s ,  farmers, and genera to rs  o f  
smal l  amounts o f  waste ( l e s s  than  100 k i log rams p e r  month) a re  exc luded f rom 
these requi rements p rov ided  t hey  d ispose o f  waste i n  s ta te-approved 
f a c i l i t i e s .  Generators do n o t  need permi ts .  

HAZARDOUS W A S T E  T R A N S P O R T E R S  

Hazardous waste t r a n s p o r t e r s  a re  r e q u i r e d  t o  t ake  t h e  hazardous waste 
shipments o r ~ l y  t o  t h e  p e r m i t t e d  f a c i l i t y  des ignated by t h e  generator,  t o  keep 
a p p r o p r i a t e  records, and t o  r e p o r t  any s p i l l s  en rou te .  T ranspor te rs  ( a s  i s  
t h e  case w i t h  genera to rs )  do n o t  need pe rm i t s  i n  t h e  f e d e r a l  system, bu t  some 
s t a t e s  r e q u i r e  hazardous waste t r a n s p o r t e r s  t o  be reg i s te red .  

HAZARDOUS W A S T E  F A C I L I T Y  S T A N D A R D S  A N D  P E R M I T S  

Nat i ona l  s tandards f o r  hazardous waste treatment,  storage, and d i sposa l  
f a c i l i t i e s  n o t  o n l y  e s t a b l i s h  acceptable l e v e l s  o f  performance t h a t  such 
f a c i l i t i e s  must achieve, b u t  a l s o  a r e  t h e  c r i t e r i a  aga ins t  which r e g u l a t o r y  
o f f i c i a l s  w i l l  measure a p p l i c a t i o n s  f o r  permi ts .  I n  s e t t i n g  f a c i l i t y  
standards, EPA has r e l i e d  p r i m a r i l y  on s p e c i f i c  des ign and ope ra t i ng  
standards, as opposed t o  genera l  ambient o r  source emiss ion  standards, because 
t hey  a re  more e a s i l y  understood and en fo rced  than  o t h e r  t ypes  o f  standards. 

Congress in tended t h a t  t h e  f e d e r a l  EPA e s t a b l i s h  n a t i o n a l  s tandards f o r  
hazardous waste management, b u t  t h a t  t h e  i n d i v i d u a l  s t a t e s  implement and 
en fo rce  t h i s  new r e g u l a t o r y  program. EPA has developed a g u i d e l i n e  which 
descr ibes  t h e  elements a s t a t e  hazardous waste program must have i n  o r d e r  f o r  
a s t a t e  t o  be au tho r i zed  t o  c a r r y  o u t  t h e  n a t i o n a l  program. Among o t h e r  
th ings ,  s t a t e s  must have l e g i s l a t i o n  and r e g u l a t i o n s  f o r  hazardous waste 
management which a re  no l e s s  s t r i n g e n t  than  i n  t h e  f e d e r a l  analogs, and must 
demonstrate t h a t  t hey  have adequate resources t o  adm in i s te r  and en fo r ce  t h e  
program. 

I would l i k e  t o  d iscuss  some o f  t h e  h i g h l i g h t s  o f  how t h e  d e f i n i t i o n  o f  
hazardous waste has been developed, l e a d i n g  t o  our  proposed d e f i n i t i o n  which 
appeared i n  t h e  Federa l  Reg i s te r  on December 18, 1978. Be fo re  a m a t e r i a l  can 
be de f ined-  as a hazardous waste, i t  must f i r s t  be e s t a b l i s h e d  t h a t  t h e  
m a t e r i a l  i s  a s o l i d  waste. RCRA de f i nes  t h e  te rm " s o l i d  waste1' t o  mean: 

Any garbage, re fuse,  s ludge f rom a waste t rea tment  p l an t ,  water 
supp ly  t rea tment  p l an t ,  o r  a i r  p o l l u t i o n  c o n t r o l  f a c i l i t y  and o t h e r  
d iscarded  m a t e r i a l ,  i n c l u d i n g  s o l i d ,  l i q u i d ,  semiso l id ,  o r  con ta ined  
gaseous m a t e r i a l  r e s u l t i n g  from i n d u s t r i a l ,  commercial, mining, and 
a g r i c u l t u r a l  ope ra t i ons  and from 'community a c t i v i t i e s ,  b u t  does n o t  



i n c l u d e . s o l i d  o r  d i sso l ved  m a t e r i a l  i n  domestic sewage o r  s o l i d  o r  
d i sso l ved  m a t e r i a l s  Sn i r r i g a t i o n  r e t u r n  f l ows  o r  i n d u s t r i a l  
d ischarges which are p o i n t  sources s u b j e c t  t o  pe rm i t s  under Sec t ion  
402 o f  t h e  Federa l  Water P o l l u t i o n  Cont ro l  Act, as amended, o r  
source, s p e c i a l  nuc lear ,  o r  by-product m a t e r i a l  as d e f i n e d  by t h e  
Atomic Energy Act  o f  1954, as amended. 

I n  d e f i n i n g  s o l i d  waste, t h e r e  a re  t h r e e  notewor thy aspects o f  t h i s  
d e f i n i t i o n :  

1. The term s o l i d  waste encompasses n o t  o n l y  s o l i d s ,  bu t  a l s o  l i q u i d s ,  
semiso l ids,  and con ta ined  gases 

2 .  ' C e r t a i n  m a t e r i a l s  are ~xplicitly,excluded'from t h e  d i f in i t ion 

3. ' - '  'The term "o ther  d iscarded  m a t e r i a l "  i s  inc luded.  . '  

EPA has g rapp led  w i t h  t h e  meaning o f  " o the r  d iscarded  m a t e r i a l "  f o r  over  a  
yea r  s i nce  t h i s  i s  one o f  t h e  more ambiguous y e t  impor tan t  p a r t s  o f  t h e  
d e f i n i t i o n .  For  example, are by-products of manufactur ing processes 
"d iscarded m a t e r i a l s " ?  Sometimes t hey  are, and sometimes t hey  a re  not .  Are 
m a t e r i a l s  sent  t o  r e c y c l i n g  o r  reprocess ing  cen te rs  "d iscarded  m a t e r i a l s " ?  

A f t e r  s u b s t a n t i a l  d i scuss ion  and cbmment i n s i d e  a n d o u t s i d e  t h e ~ ~ e n c ~ ,  
EPA has taken t h i s  phrase t o  mean any m a t e r i a l  which i s :  

1'. Abandoned o r  committed t o  f i n a l  d i s p o s i t i o n  

2. Reused, i f  such use c o n s t i t u t e s  l a n d  d i sposa l  

3. A waste o i l ,  i f  i t  i s ' i n c i n e r a t e d  o r  burned as a f u e l .  

Under t h i s  d e f i n i t i o n ,  f o r  example, used so l ven t s  sen t  t o  a  r e c l a i m i n g  
f a c i l i t y  would no t  be cons idered a d iscarded  m a t e r i a l  and, t he re fo re ,  would 
n o t  be cons idered a s o l i d  o r  a  hazardous waste. S i m i l a r l y ,  m a t e r i a l s  be ing  
t r ans fe r red  between i n d u s t r i a l  f a c i  1  i t i e s ,  perhaps v i a  a  waste exchange, would 
no t  be sub jec t  t o  hazardous waste c o n t r o l s .  On t h e  o t h e r  hand, m a t e r i a l s  
reused i n  a  way i n v o l v i n g  l and  a p p l i c a t i o n  ( i .e .  s o i l  cond i t i one rs ,  f i l l  
ma te r i a l s ,  dust  suppressants) would be cons idered as d iscarded  m a t e r i a l s  s i n c e  
reuse o f  m a t e r i a l s  i n  t h i s  manner c o u l d  r e s u l t  i n  se r i ous  adverse impacts due 
t o  u n c o n t r o l l e d  re l ease  and d i spe rs i on  o f  contaminants i n t o  t h e  environment.  
S i m i l a r l y ,  EPA has s i n g l e d  o u t  waste o i l  f o r  s p e c i a l  c o n t r o l  s i n c e  t hey  a re  
u b i q u i t o u s  and t h e r e  a re  documented h e a l t h  and env i ronmenta l  problems 
assoc ia ted  w i t h  t h e i r  reuse. 

CRITERIA FOR IDENTIFICATION AND LISTING 

I n  d e f i n i n g  a hazardous waste as mandated i n  Sec t ion  3001 o f  RCRA, EPA i s  
r e q u i r e d  to :  

1. Develop and promulgate c r i t e r i a  f o r  i d e n t i f y i n g  t h e  c h a r a c t e r i s t i c s  
of hazardous waste and f o r  1  i s t i n g  hazardous was.te 

2. I d e n t i f y  t h e  c h a r a c t e r i s t i c  o f  hazardous waste and l i s t  p a r t i c u l a r  
hazardous wastes. 



As a  f i r s t  s tep i n  t h i s  d e f i n i t i o n  process, EPA has developed a  s e t  o f  
c r i t e r i a  i n  d e f i n i n g  t h e  c h a r a c t e r i s t i c s  o f  a  hazardous waste and f o r  l i s t i n g  
these wastes. These c r i t e r i a , a r e  i d e n t i f i e d  i n  Sec t ion  250.12 o f  t h e  proposed 
r u l e  and are as f o l l o w s  J 

1. C r i t e r i a  f o r  I d e n t i f y i n g  C h a r a c t e r i s t i c s  o f  a  Hazardous Waste 
a. Damage cases - C e r t a i n  wastes a re  known t o  have caused 

s u b s t a n t i a l  p u b l i c  h e a l t h  o r  env i ronmenta l  damage i n  documented 
cases 

b. A v a i l a b i l i t y  o f  economical sampl ing and ana l ys i s  procedures f o r  
a  p a r t i c u l a r  p r o p e r t y  o f  t h e  waste 

2. C r i t e r i a  f o r  L i s t i n g  Hazardous Wates 
a. The waste i s  known t o  meet, o r  s t r o n g l y  suspected o f  meeting, 

one o f  t h e  de f i ned  general  c h a r a c t e r i s t i c s  
b. The waste meets t h e  s t a t u t o r y  d e f i n i t i o n  o f  a  hazardous waste 

Based on these c r i t e r i a ,  EPA has e l e c t e d  t o  d e f i n e  t h e  genera l  
c h a r a c t e r i s t i c s  of i g n i t a b i l i t y ,  c o r r o s i v i t y ,  r e a c t i v i t y ,  and c e r t a i n  aspects 
o f  t o x i c i t y  t o  i d e n t i f y  hazardous wastes. It should be noted t h a t  EPA a l s o  
at tempted t o  d e f i n e  c h a r a c t e r i s t i c s  o f  i n f e c t i o u s  and r a d i o a c t i v e  waste, and 
o t h e r  aspects o f  t o x i c i t y  such as gene t i c  change p o t e n t i a l  and bioaccumu- 
l a t i o n .  'However, i n  develop ing t h i s  r e g u l a t i o n ,  d i f f i c u l t i e s  were encountered 
i n  d e s c r i b i n g  these p rope r t i es ,  and so EPA has e l e c t e d  f o r  now t o  deal  w i t h  
p o t e n t i a l l y  h igh-hazard i n f e c t i o u s ,  r a d i o a c t i v e ,  and c e r t a i n  t o x i c  wastes by 
l i s t i n g  known sources o f  these wastes o r  processes l i k e l y  t o  produce them. 
EPA does i n t e n d  t o  exp lo re  t h e  appropr ia teness o f  a d d i t i o n a l  c h a r a c t e r i s t i c s  
t o  f u r t h e r  d e f i n e  t o x i c i t y  and r a d i o a c t i v i t y  and, t o  t h i s  end, has pub l i shed  
an Advanced N o t i c e  of Proposed Rulemaking seek ing a d d i t i o n a l  da ta  r e l a t e d  t o  
these concepts. It should a l so  be emphasized t h a t  n e i t h e r  t h e  c h a r a c t e r i s t i c s  
nor  t h e  l i s t i n g  a re  s t a t i c .  Both may be added t o  o r  changed, a f t e r  
o p p o r t u n i t y  f o r  p u b l i c  comment, as new i n f o r m a t i o n  develops. 

HAZARDOUS WASTE CHARACTER I S T  I CS 
I n L o r d e r  t o  p r o v i d e  s p e c i f i c  d e s c r i p t i o n s  o f  wastes meet ing these  

, c h a r a c t e r i s t i c s ,  each c h a r a c t e r i s t i c  was de f i ned  i n  terms o f  s p e c i f i c  
d e f i n a b l e  p r o p e r t i e s .  T h e . f o l l o w i n g  i s  a b r i e f  d e s c r i p t i o n  o f  each 
c h a r a c t e r i s t i c  and i t s  p rope r t i es .  

IGNITABILZTY 

The o b j e c t i v e  o f  t h e  i g n i t a b i l i t y  c h a r a c t e r i s t i c  i s  t o  i d e n t i f y  wastes 
which may p resen t  a  f i r e  hazard under r o u t i n e  waste d i sposa l  and s to rage  
cond i t i ons .  The r e s u l t i n g  f i r e s  a t  d isposa l  and s to rage  f a c i l i t i e s  p resen t  
n o t  o n l y  t h e  immediate danger o f  heat and smoke, b u t  can i n i t i a t e  exp los ions,  
generate t o x i c  vapors and p rov ide  a  pathway by  which t o x i c  p a r t i c u l a t e s  can 
spread t o  t h e  sur round ing  area. The term i g n i t a b l e  was chosen t o  avo id  
con fus ion  w i t h  t h e  Department o f  T r a n s p o r t a t i o n ' s  (DOT) ca tegory  o f  
"f lammable" i n  i t s  hazardous m a t e r i a l s  t r a n s p o r t a t i o n  r e g u l a t i o n s .  

There a re  severa l  methods which can be used t o  i d e n t i f y  i g n i t a b l e  wastes, 
depending on t h e  phys i ca l  s t a te .  For  l i q u i d  wastes, f l a s h  p o i n t  was se lec ted  



as t h e  p rope r t y  t o  use s ince  t e s t i n g  methods are a v a i l a b l e  and are t h e  most 
reproduc ib le .  The f l a s h  p o i n t  proposed f o r  i d e n t i f y i n g  i g n i t a b l e  wastes i s  
140°F (60°C); t h i s  value was se lected a f t e r  consider i r lg  t h e  ambient 
temperatures t o  which wastes may be exposed dur ing management. 

For s o l i d  wastes, a prose d e f i n i t i o n  was se lec ted  because t e s t  methods are  
no t  a v a i l a b l e  f o r  i g n i t a b l e  s o l i d s  which s imu la te  t h e  f i e l d  cond i t i ons  t o  
which a waste i s  sub jec t  dur ing  handl ing and management. For  waste gases, EPA 
proposes t o  use t h e  DOT i d e n t i f i c a t i o n  f o r  flammable compressed gases s ince  
t h e  major hazard a r i s i n g  f rom i g n i t a b l e  gases would be dur ing  t ranspo r t .  

C O R R O S I V I T Y  

A c o r r o s i v i  t y  c h a r a c t e r i s t i c  has been i nc1,uded t o  i d e n t i f y  those wastes 
which: 

1. Must be segregated from o thers  because o f  i t s  a b i l i t y  t o  e x t r a c t  and 
s o l u b i l i z e  t o x i c  contaminants ( e s p e c i a l l y  heavy meta ls )  which might  
otherwise n o t  migra te  

2. To i d e n t i f y  those wastes r e q u i r i n g  spec ia l  con ta iners  dur ing  
t r a n s p o r t a t i o n  and storage. 

Whi le heavy meta l  s o l u b i l i z a t i o n  i s  an ext remely complex phenomenon, pH 
has been found t o  be i t s  most important  i n d i c a t o r .  The pH l i m i t s  chosen i n  
these proposed r e g u l a t i o n s  were based upon s k i n  co r ros ion  l i m i t s  and heavy 
metal  s o l u b i l i z a t i o n  data. The metal  co r ros ion  l i m i t s  were taken from DOT 
hazardous m a t e r i a l s  regu la t ions ,  because EPA's concern about con ta ine r  damage 
i s  i d e n t i c a l  t o  t h a t  o f  DOT'S i n  t h i s  case. - 

R E A C T I V I T Y  . . 

The o b j e c t  o f  t h e  r e a c t i v e  waste c h a r a c t e r i s t i c  i s  t o  i d e n t i f y  wastes 
which under r o u t i n e  management present  a hazard because o f  i n s t a b i l i t y  o r  
extreme r e a c t i v i t y .  R e a c t i v i t y  inc ludes  t h e  tendency t o  autopolymerize, t o  
c r e a t e  a v igorous r e a c t i o n  w i t h  a i r  o r  water, t o  e x h i b i t  shock and thermal 
i n s t a b i l i t y ,  t o  generate t o x i c  gases, and t o  explode. 

EPA i n  i t s  proposed r e g u l a t i o n  inc luded a d e s c r i p t i v e  d e f i n i t i o n  o f  a 
r e a c t i v e  waste, toge ther  w i t h  t e s t  methods f o r  thermal and shock i n s t a b i l i t y ,  
because o f  t he  problem i n  developing general  t e s t  methods f o r  i d e n t i f y i n g  
r e a c t i v e  wastes. While t h e r e  are many i n p u t s  o f  energy t h a t  may cause a waste 
t o  r e a c t  o r  e x h i b i t  hazardous proper t ies ,  t h e r e  i s  no one s t ress  than can 
cause a l l  r e a c t i v e  waste t o  do so. To compound t h e  problem, r e a c t i v i t y  i s  n o t  
j u s t  a f u n c t i o n  o f  t h e  composit ion, temperature, and a v a i l a b i l i t y  o f  
i n i t i a t i n g  agents, bu t  i s  a lso  a f f ec ted  by t h e  mass and geometry o f  t h e  
waste. Thus, the  r e a c t i v i t y  o f  a t es ted  waste sample may no t  necessa r i l y  
correspond t o  t h e  r e a c t i v i t y  o f  t h e  waste as a whole. 

Since r e a c t i v e  waste i s  dangerous t o  t h e  gene ra to r ' s  own opera t ions  (as  
we1 1 as be ing  hazardous f o r  long-term d isposa l ) ,  generators o f  r e a c t i v e  waste 
tend t o  be aware t h a t  t h e i r  waste has t h a t  c h a r a c t e r i s t i c .  For  t h i s  reason, 
EPA f e e l s  t h a t  t h e  proposed d e s c r i p t i v e  d e f i n i t i o n  w i  11 be an adequate 



i d e n t i f i c a t i o n  method when used i n  c o n j u n c t i o n  w i t h  t h e  t e s t  methods 
i d e n t i f y i n g  thermal and shock i n s t a b i l  i t y .  

TOXICITY 

The t o x i c i t y  c h a r a c t e r i s t i c  i s  in tended t o  i d e n t i f y  waste which, i f  
improper ly  disposed o f ,  may re l ease  t o x i c a n t s  i n  s u f f i c i e n t  q u a n t i t y  t o  pose a  
i u b s t a n t i a l  hazard t o  human h e a l t h  o r  t h e  environment. The RCRA d e f i n i t i o n  o f  
hazardous waste r e q u i r e s  EPA t o  make a  judgement as t o  t h e  hazard posed by a  
waste "when improper ly  t rea ted ,  s tored,  t ranspor ted ,  o r  disposed o f ,  o r  
o therwise managed." For waste c o n t a i n i n g  t o x i c  cons t i t uen t s ,  t h e  hazard i s  
dependent on two f a c t o r s :  

1. 'The i n t r i n s i c  hazard o f  t he  c o n s t i t u e n t s  o f  t h e  waste 

2. The re l ease  o f  t h e  c o n s t i t u e n t s  t o  t h e  environment under c o n d i t i o n s  
o f  improper management. 

To assess t h e  i n t r i n s i c  hazard posed by t h e  cons t i t uen t s ,  a  s e r i e s  o f  
t o x i c i t y  i n d i c a t o r s  was i n i t i a l l y  considered: 

1. Acute and ch ron i c  t o x i c i t y  t o  humans, animals, and p ' lants  

2. P o t e n t i a l  f o r  bioaccumul a t i o n  i n  t i s s u e  

3 .  Oncogen i c  i t y  

5. T e r a t o g e n i c i t y  

However, t he  t o x i c i t y  d e f i n i t i o n  proposed on December 18, 1978 has been 
l i m i t e d  as noted e a r l i e r  t o  i n c l u d e  on l y  t o x i c a n t s  f o r  which Na t i ona l  I n t e r i m  
Pr imary  D r i n k i n g  Water Standards (NIPDWS) have been developed. 

To determine whether t o x i c  c o n s t i t u e n t s  i n  t h e  waste migh t  m ig ra te  i n  t h e  
d isposa l  environment, a  procedure has been developed t o  measure t h e  tendency 
o f  t h e  c o n s t i t u e n t s  o f  a  waste t o  leak o r  leach  ou t  and become a v a i l a b l e  t o  
t h e  environment under poor management cond i t i ons .  

Numerous s tud ies  and r e p o r t s  i n d i c a t e  t h a t  damage t o  ground and surface 
water f r e q u e n t l y  r e s u l t s  f rom m i g r a t i o n  o f  t o x i c  chemicals f r om a  d isposa l  
s i t e .  Groundwater con tamina t ion  i s  a  p a r t i c u l a r l y  impor tan t  concern because 
groundwater i s  a  source o f  d r i n k i n g  water f o r  almost h a l f  o f  t h e  popu la t ion .  
I n  add i t i on ,  once contaminated, an a q u i f e r ' s  usefulness as a  source o f  
d r i n k i n g  water may be impai red f o r  years.  I t  was thus  dec ided t h a t  use o f  a  
groundwater con tamina t ion  scenar io  t o  "model" improper d i sposa l  would be 
adv isable.  By s e l e c t i n g  a  groundwater contaminat ion scenar io ,  we d i d  n o t  mean 
t o  i r r~p ly  t h a t  o the r  vec to rs  are no t  impor tant .  However, we do f e e l  t h a t ,  
except  i n  r a r e  cases, c o n t r o l  l e v e l s  se t  us ing  t h i s  model w i l l  be s u f f i c i e n t  
t o  p r o t e c t  aga ins t  o the r  r ou tes  o f  contaminat ion.  

The model i s  based on wastes c r e a t i n g  a  problem th rough m i g r a t i o n  o f  
chemicals ou t  o f  t h e  d isposa l  s i t e  and i n t o  a  d r i n k i n g  water aqu i f e r .  I want 



t o  emphasize t h a t  t he  contaminat ion model has been developed f o r  def i n i t  ion'al  
purposes only .  It does not  address p a r t i c u l a r  d isposal  methods which might  be 
used by the  regu la ted  community. 

The t e s t  scheme commonly r e f e r r e d  t o  as the  e x t r a c t i o n  procedure has been 
devised t o  meet t he  l i m i t e d  d e f i n i t i o n  o f  t o x i c  waste. The e x t r a c t i o n  
procedure, coupled w i t h  a model scenario o f  leachate t ranspor t ,  r e l a t e s  t h e  
concent ra t ions  o f  c e r t a i n  t o x i c  components found i n  t h e  e x t r a c t  o f  the  waste 
t o  t h e  EPA NIPDWS. Any waste whose e x t r a c t i o n  procedure e x t r a c t  conta ins any 
heavy metals  o r  pes t i c i des  c o n t r o l l e d  by t h e  NIPWWS i n  a concent ra t ion  g rea te r  
than 10 t imes the  d r i n k i n g  water standard i s  considered t o  be a hazardous 
waste. 

Any waste which has any o f  t he  above c h a r a c t e r i s t i c s  i s  a hazardous waste 
by RCRA d e f i n i t i o n  whether o r  no t  t h a t  waste i s  l i s t e d .  Consequently, use o f  
c h a r a c t e r i s t i c s  i n  t he  hazardous waste d e f i n i t i o n  imp l i es  a r e s p o n s i b i l i t y  on 
t h e  p a r t  of waste generators t o  evaluate t h e i r  wastes f o r  these character-  
i s t i c s  ( o r  t o  dec la re  t h e i r  wastes hazardous) i f  the re  i s  any doubt about t h e  
s ta tus  o f  t h e i r  waste. 

HAZARDOUS WASTE .LIST1 NGS 
The second way a waste can be brought i n t o  t h e  hazardous waste r e g u l a t o r y  

program i s  by i n c l u d i n g  t h a t  waste on a l i s t .  Ac tua l ly ,  EPA has developed 
f o u r  separate hazardous waste l i s t s ,  inc lud ing :  

1. A l i s t  o f  gener ic  hazardous wastes common t o  many d i f f e r e n t  sources, 
e.g. e l e c t r o p l a t i n g  wastes, p a i n t  wastes 

2. A l i s t  o f  known sources o f  i n f e c t i o u s  wastes, e.g. h o s p i t a l  wastes 
f rom the 1 abora tor ies  

3.  A l i s t  o f  i n d u s t r i a l  processes known t o p r o d u c e  hazardous waste, e.g. 
heavy ends or  d i s t i  1 l a t i o n  res idues from carbon t e t r a c h l o r i d e  
f r a c t i o n a t i o n  

. . 

4. A l i s t  o f  some 275 substances which, i f  disposed o f  i n  pure form or  
as a r e s u l t  o f  o f f - s p e c i f i c a t i o n  product ion, would be hazardous. 

There are approximately 175 s p e c i f i c  wastes, waste sources, and wastes f rom 
c e r t a i n  processes which EPA has i d e n t i f i e d  as hazardous based on prev ious 
s tud ies  o f  i n d u s t r i a l  wastes, damage cases, t e s t i n g  o f  wastes, and s t a t e  
hazardous waste program data. 

There may be cases, however, where a p a r t i c u l a r  f a c i l i t y  w i t h i n  a l i s t e d  
source o r  process category be l ieves  t h a t  t h e i r  waste i s  non-hazardous because 
the  f a c i l i t y  uses d i f f e r e n t  raw m a t e r i a l s  than normal o r  has made process 
m o d i f i c a t i o n s  o r  prov ides on -s i t e  treatment p r i o r  t o  d i s p o s i t i o n .  I n  such 
cases, the  i n d i v i d u a l  f a c i l i t y  can p e t i t i o n  f o r  exemption from t h e  S u b t i t l e  C 
c o n t r o l  program by submi t t ing  appropr ia te  waste t e s t i n g  data and request ing  a 
de terminat ion  o f  non-coverage o f  S u b t i t l e  C f o r  t h e  f a c i l i t i e s '  waste. 



I n  summary, EPA- i s  r e q u i r e d  t o  d e f i n e  hazardous wastes us ing  dual  
approaches o f  i d e n t i f y i n g  genera l  c h a r a c t e r i s t i c s  and 1 i s t i n g  s p e c i f i c  
hazardous wastes. As r e g u l a t i o n  development evolv&d, EPA found i t necessary 
t o  de fe r  p ropos ing  c e r t a i n  c h a r a c t e r i s t i c s  cons idered e a r l i e r  pending f u r t h e r  
study. A t  t h e  same time, EPA has added t o  and sharpened t h e  focus  o f  t h e  
hazardous waste l i s t .  The ne t  r e s u l t  of these changes w i l l ,  we be l ieve ,  make 
i t  much e a s i e r  f o r  waste hand le rs  t o  determine whether t hey  a re  i n  o r  o u t  o f  
t h e  S u b t i t l e  C r e g u l a t o r y  program, and a t  t h e  same t ime  focus  t h e  program on 
those wastes o f  most concern. 



CHAPTER 11 

RECOGNITION, EVALUATION, AND .REGULATION OF 
HEALTH HAZARDS UNDER THE OCCUPATIONAL 

SAFETY AND HEALTH ADMINISTRATION 

J.D. McKee 
Toledo Area Office 

Occupational Safety and Health Administration 
Toledo, Ohio 43604 

The Occupational Safety and Health Act was signed into law in December 
1970 and became effective in April 1971. The Occupational Safety and Health 
Administration (OSHA) was created by this act to carry out five basic 
functions: 

1. To encourage employers and employees to reduce hazards in the 
workplace and to implement new or improve existing safety and health 
programs 

2. To establish separate but dependent responsibilities and rights for 
the achievement of better safety and health conditions 

3.  To establish reporting and recordkeeping procedures to monitor 
job-related injuries and illnesses 

4. To develop mandatory job safety and health standards and to enforce 
them effectively 

5. To encourage states to assume the fullest responsibility for 
establishing and administering their own occupational safety and 

' health programs which must be at least as effective as the federal 
program. 

This act applies to any employer who affects commerce and has employees. 

With only a limited number of compliance officers, CSHA can inspect only a 
very small fraction of the work places each year. Under the present adminis- 
tration, headed by the Assistant Secretary for OSHA, Eula Bingham, the agency 
has put into effect several modifications of policy which are based on a com- 
mon-sense approach. You have probably heard of the agency's elimination of 
approximately 1,000 regulations that were not directly related to safety or 
health. 

At this time I have to call attention to OSHA's past emphasis on safety. 
Despite the prevalance of many health hazards throughout industry, OSHA had 
issued only fifteen specific health standards in the first six years of exist- 
ence. By specific standards I am not referring to the lists of chemicals that 
were published in the standards along with their respective PEL'S or 
permissible exposure limits. 



I am r e f e r r i n g  t o  comprehensive standards which inc1,ude. -exposure; 1  i m i  t s  as 
we1 1 as work p rac t ' i ce :  co -n t ro ls  ,' e n g i n e e r i n g  c o n t r o l s ,  personal  hygie,ne , r e q u i r e -  
ments, envi-ronmental:, . . . . and personal  . .  . m o n i t o r i n g ,  , and many oth'er requ i rements  as 

, .  . .  
. . 

we1.1. . . 
. . . . . . .  . . .  . . . 

Think about t h a t :  f i f t e e n  s p e c i f i c  standards i n  s i x  years.  A t  t h a t  r a t e  
i t  would t ake  more than  a cen tu ry  t o  i ssue  standards f o r  substances t h a t  a re  
a l ready  i d e n t i f i e d  as h e a l t h  hazards. That i s  why t h e  most impor tan t  o f  t h e  
new p r i o r i t i e s  i s  t o  speed up t h e  adopt ion of h e a l t h  standards. 

Jus t  how are OSHA's h e a l t h  standards produced? 

OSHA begins t h e  procedure e i t h e r  on i t s  own i n i t i a t i v e  o r  on p e t i t i o n s  
from o the r  p a r t i e s  i n c l u d i n g  t h e  Secre ta ry  of Health,  Educat ion and Wel fare 
(HEW), t h e  Na t i ona l  I n s t i t u t e  f o r  Occupat ional  Sa fe t y  and Hea l t h  (NIOSH), 
s t a t e  and l o c a l  governments, any n a t i o n a l l y  recognized s tandards-producing 
o rgan iza t ion ,  employer o r  employee rep resen ta t i ves ,  o r  any o the r  i n t e r e s t e d  
person. 

I mentioned t h a t  recommendations f o r  standards may come f r om NIOSH. Th is  
o r g a n i z a t i o n  was e s t a b l i s h e d  by HEW t o  conduct research on va r i ous  s a f e t y  and 
h e a l t h  problems. They p rov ide  t e c h n i c a l  ass is tance  t o  OSHA, recommend 
standards, i n v e s t i g a t e  t o x i c  substances, and develop c r i t e r i a  f o r  t h e  use o f  
such substances i n  t h e  work place. Whi le  conduct ing t h i s  research, NIOSH b a y  
make work p l ace  inspec t ions ,  ga ther  test imony, and r e q u i r e  employer r e p o r t i n g  
and measuring o f  exposure t o  p o t e n t i a l l y  hazardous m a t e r i a l s .  They may a l s o  
r e q u i r e  t h a t  t h e  employer p r o v i d e  medical  examinat ions and t e s t s  t o  determine 
t h e  inc idence  o f  occupat iona l  i l l n e s s  among employees. 

G e t t i n g  back t o  standards, t h e  remainder o f  t h e  standards-making procedure 
i nc l udes  t h e  p u b l i s h i n g  o f  an i n t e n t  t o  propose a standard. Th is  i s  f o l l o w e d  
by a p e r i o d  f o r  response by i n t e r e s t e d  p a r t i e s  and p o s s i b l y  a  p u b l i c  hear ing.  
A f t e r  t h a t  phase OSHA pub l i shes  i t s  r u l i n g ,  w i t h  a  f u l l  t e x t  o f  t h e  s tandard 
as w e l l  as t h e  e f f e c t i v e  date. 

Under c e r t a i n  cond i t i ons ,  OSHA i s  au tho r i zed  t o  s e t  emergency temporary 
standards a f t e r  de te rm ina t i on  t h a t  t h e r e  a re  workers i n  grave danger due t o  
exposure t o  a  t o x i c  substance. 

No dec i s i on  on a permanent s tandard i s  ever  reached w i t h o u t  due cons ider -  
a t i o n  o f  t h e  arguments and data rece i ved  i n  w r i t t e n  submissions a t  hear ings.  
However, and I w i l l  speak f u r t h e r  on t h i s  l a t e r ,  any a f f e c t e d  p a r t y  who wishes 
t o  appeal t he  s tandard because i t  i s  t o o  burdensome, inadequate, o r  n o t  a  
proper  r e f l e c t i o n  o f  t h e  r e c o r d  presented, may do so i n  t h e  U.S. C i r c u i t  Cour t  
of Appeals. 

. . .  

We now have s p e c i f i c  standards f o r  t h e  f o l l o w i n g :  

I .  Asbestos 

2. Benzene - a l though i n  supreme' Cour t  



3. V iny l  c h l o r i d e  

4. . Coke oven. emissions 

5. 14 Carcinogens - o f  which one has been vacated 

6. DBCP - D i b romoch 1 orop rop ane 

7. Arsenic 

8. Cotton dust ( P a r t  stayed by cou r t )  

9 .  Lead ( P a r t  stayed by cou r t )  

10. A c r y l o n i t r i l e  

I n  t he  near f u t u r e  we hope t o  have standards f o r  hexavalent chrome, 
pes t ic ides ,  noise, ch lo r ine ,  and a comprehensive cancer p o l i c y .  

I would l i k e  t o  concentrate on carcinogen p o l i c y  f o r  a moment s ince  t h e  
d i r e c t i o n  taken i n  t h i s  exempl i f ies  bes t  OSHA's p o s i t i o n  on new standard 
development and hazard assessment. 

Rather than at tempt ing t o  develop many spec i f i c  i n d i v i d u a l  standards f o r  
a l l  o f  t h e  var ious carcinogens, OSHA has proposed a com~prehensive cancer 
p o l i c y  t h a t  w i l l  e s t a b l i s h  procedure f o r  i d e n t i f i c a t i o n ,  c l a s s i f i c a t i o n ,  and 
r e g u l a t i o n  o f  p o t e n t i a l  carcinogens i n  U.S. work places. The p o l i c y  would 
c rea te  f o u r  c l a s s i f i c a t i o n s  f o r  these suspected carcinogens. 

There are f o u r  categor ies developed under the  Toxic  Substances Contro l  Act  
which we use: 

1. Substances whose ca rc inogen ic i t y  has been es tab l ished i n  humans o r  i n  
two mammalian species o f  t e s t  animals o r  i n  one species i f  t h e  t e s t  
has been r e p l i c a t e d  

2. Substances whose c a r c i n o g e n i c i t y  has been reported, bu t  t h e  evidence 
i s  suggest ive o r  p o s i t i v e  i n  on l y  one species 

3 .  Substances r e q u i r i n g  f u r t h e r  data development 

4. Substances t h a t  OSHA be l i eves  are no t  tound i n  U.S. work places, bu t  
t h a t  would be regu la ted  i f  they were. 

Okay, we have our f o u r  l i s t s ,  now what do we do w i t h  them? 

Three model standards are  t o  be developed f o r  a p p l i c a t i o n  more o r  less  
across t h e  board. 

1. An emergency temporary standard (ETS) t o  be issued i f  a substance 
meets category 1 c r i t e r i a .  

2. A proposed permanent standard f o r  category 1 substances. 



3.  A proposed permanent standard for substances that meet only the 
criteria for category 2. 

Classification as category 1 would immediately trigger the issuance of the 
model ETS. This would quickly be followed by rule making using the model for 
proposed permanent standards. 

This process would significantly streamline the rule-making procedure 
because the basic issues would not have to be re-litigated over and over. 
Only issues that are unique to a particular chemical, classification, 
correctness, environmental impact, and so forth might possibly have to be 
argued. 

Hopefully, this generic standard concept can be applied to other groups of 
chemicals, such as pesticides, to speed the overall standards completion 
effort. 

You will recall earlier that I said I wouldspeak further on the subject 
. . .  . . 

of court involvement in the standards making procedure. 

It is unfortunate due to the great time delay that the courts must decide 
between health and the cost of compliance. 

One case which exemplifies this concerns the benzene standard. Being a 
chemical carcinogen, OSHA took the position that it should be regulated to the 
lowest feasible exposure level, that being one part per mi 1 1  ion exposure 
averaged over an employee's eight-hour work day. This position was taken 
because there is no demonstrated safe level for carcinogenic substances. 

The court ruled that OSHA had not considered the cost/benefit analysis 
mentioned earlier and overturned the standard. 

OSHA has won challenges to other specific standards in other appeals 
courts, so the benzene defeat in the 5th Circuit Court at New Orleans may be 
attributed to the pro-industry leanings of these judges. At any rate, it has 
been appealed to the Supreme Court. 

What is unfortunate is that the workers go unprotected throughout this 
entire ordeal. 

Other cases involving employee health versus the cost of complying are 
pending in the field of noise control. 

On a more positive note, the courts have upheld the majority of OSHA's 
lead standard. This standard was developed to control worker exposure to all 
forms of lead, through all routes of entry. Certain parts of the standard 
which would have been quite costly to comply with were postponed by the court, 
but by far the majority of the standard was permitted, including some of the 
most important sections. 

One final topic that I would like to discuss is interagency cooperation 
with regard to hazard assessment. OSHA, the Consumer Product Safety Commis- 
sion, the Food and Drug Administration, and the Environmental Protection 



Agency are attempting to somewhat coordinate efforts in this area. In 
September 1977 these four regulatory institutions signed an interagency agree- 
ment relating to the regulation of toxic and hazardous substances. Under the 
agreement the agencies will seek to establish compatible activities in the 
following areas: 

1. Epidemiological practices and procedures 

2. Protocol and criteria for testing of hazardous and toxic substances 

3. Approaches to the assessment of risk 

4. Methods of obtaining, analyzing, storing, and, exchanging information 

5. Possib1e:sharing of costs and facilities in the field of research and 
development 

6. Compl i ance and enforcement procedures and pol icy 

7. Pub1 ic communication and education programs and informational 
services to industry 

8. Regulations and regulatory development activities where hazards can 
most effectively be controlled by joint participation or by the use 
of statutory authorities of more than one agency. 

One part of this overall joint effort includes referrals to the other 
cooperating agencies. Lists of possible generic hazard situations of interest 
to the agencies have been pub1 ished. 

Hopefully, cooperation between these and other agencies wi 1 1  lead to much 
less duplication of effort, faster standards development, and more efficient 
overall recognition, evaluation, and regulation of hazards. 



CHAPTER 12 

U.S. SAFE DRINKING WATER ACT 

Joseph A. Cotruvo 
Criteria and Standards Division 

Office of Drinking Water 
U.S. Environmental Protection Agency 

Washington, D.C. 20460 

In Dr. Hickman's introduction this morning, he was trying to define what 
it is that a moderator is supposed to do. The Oxford English Dictionary 
defined it in terms of overseeing an ecclesiastical gathering. This is 
certainly not an ecclesiastical gathering, and we certainly do not consider 
hazard and risk assessment a religious matter, but the state of the art 
sometimes places us in the realm of the metaphysical and occasionally in the 
mythical. I think it is very important that we try to approach hazard and 
risk assessment problems in a very pragmatic way, <certainly with a 
philosophical direction, but nevertheless with a very pragmatic approach that 
recognizes the strengths and weaknesses of the tools at hand. 

The Safe Drinking Water Act of course deals with a very necessary 
commodity and one that is unique in the sense that, on the one hand, it is a 
natural product, a natural resource and, on the other hand, it is a consumer 
product and one that is in fact produced by means of technology, by industrial 
type processes and therefore, it needs to be treated a bit differently than 
some other materials. There are a couple of myths that we have to dispel. 
One is that, what is natural is good and what is synthetic is bad, and the 
other is that the quality of the water in the river or in the lake is 
necessarily the primary determinant of the quality of the product at the tap. 
Those are not necessarily true. In the case of drinking water, there are 
really three main areas where the water is processed where contamination can 
occur. One is, of course, the source itself and the substances that are 
present in the source. The second is the treatment process, the chemicals 
that are removed and the chemicals that are added during the treatment 
process. The third is the distribution system, the chemicals that are added 
by extraction from the material through which the water is passed in 
transport: the pipe and the surface coatings on the pipes. 

Assuming the performance of conventional treatment technology, my con- 
clusions more and more are,that the source water is not necessarily the most 
significant in terms of human health risk, and that probably the treatment and 
distribution processes are very significant contributors. As we look at 
organic chemicals in source water, we find particularly in surface water that 
the primary constituents are natural products in the order of milligrams per 
1 i tre, humus materials, various degradation products of natural 1 ife 
processes. We assume just because of the millennia of human development in 
association with those kinds of materials that those are innocuous and safe 



products. They may o r  may not  be. I n  many cases they are no t  even chemical ly  
de f inab le  but,  nevertheless, they  are u s u a l l y  t he re  a t  m i  11 igrani per  1 i t r e  
l e v e l s  (Table 1 ) .  

The syn the t i c  m a t e r i a l s  t h a t  de r i ve  from i n d u s t r i a l ,  munic ipal ,  and 
a g r i c u l t u r a l  discharges t y p i c a l l y  are the re  i n  microgram per  l i t r e  l e v e l s  o r  
less. Occasional ly  they  go considerably above t h a t  because o f  s p i l l s .  There 
c e r t a i n l y  are r i v e r s  and water sources t h a t  are obv ious ly  contaminated by 
these k inds  o f  substances, b u t  when one performs a chemical ana lys is  and t r i e s  
t o  i d e n t i f y  these chemicals, one f i n d s  r e l a t i v e l y  minute i n d i v i d u a l  q u a n t i t i e s .  

I n  the  treatment process, one f i n d s  the  i n t r o d u c t i o n  o f  m i l l i g r a m  amounts 
o f  add i t i ona l  substances: c h l o r i n a t i o n  byproducts, ox ida t i on  products, 
halogenation products, substances t h a t  are added t o  enhance coagulat ion.  I n  
t he  d i s t r i b u t i o n  system substances such as lead, monomers, v i n y l  c h l o r i d e  and 
coa l - t a r  products which are used i n  some po in t s  i n  p ipe  coat ings, and asbestos 
which can be used i n  asbestos cement p ipe  can be added t o  the  water i n  var ious 
amounts depending upon the  aggressiveness o f  the  water 's  abi  1 i t y  t o  e x t r a c t  
substances. So, t he  quest ion might come t o  mind, i n  t h e  name o f  p u r i f i c a t i o n  
are we not  adding many contaminants? 

I am going t o  t a l k  today about two general areas. One i s  t he  mandate t h a t  
t he  Safe Dr ink ing  Water Act g ives us i n  c o n t r o l l i n g  those contaminants and, 
two, a b i t  about t he  methodologies t h a t  we use i n  assessing the  r i s k s  o f  
substances i n  d r i n k i n g  water. 

The impetus f o r  passage o f  the  Safe Dr ink ing  Water Act i n  1974 was 
p r i m a r i l y  t he  p u b l i c  concern about t h e  contaminat ion o f  d r i n k i n g  water by 
syn the t i c  o r  organic chemicals, so one o f  the  quest ions we have asked 
ourselves i s ,  i s  t h a t  a major problem. I n  some places i t  i s ,  i n  a l o t  o f  
places i t  i s  not.  The pr imary concern about d r i n k i n g  water qua1 i ty  must be 
the  pathogen concent ra t ion  i n  d r i n k i n g  water and the  p o t e n t i a l  f o r  waterborne 
t ransmiss ion o f  disease. 

The l i s t  o f  r e s p o n s i b i l i t i e s  under the  Safe Dr ink ing  Water Act inc ludes  
standard s e t t i n g  and mon i to r i ng  f requencies (Table 2 ) .  Those t h a t  we are 
r e a l l y  concerned about today are standard s e t t i n g ,  moni tor ing,  and a n a l y t i c a l  
procedures because they a l l  en ter  i n t o  the  dec is ion  process o f  r e g u l a t i o n  and 
standards. A t  t he  present  time, we have a se r ies  of regu la t ions ,  a c t u a l l y  
numerical standards, f o r  s i x  organic chemicals (pes t i c i des ) ,  ten  i no rgan ic  
chemicals, alpha and beta  r a d i a t i o n ,  microbio logy,  and t u r b i d i t y  (Table 3 ) .  

The way the  law was se t  up, t h e  Environmental P ro tec t i on  Agency (EPA) was 
supposed t o  proceed very q u i c k l y  w i t h  the  convent ional wisdom o f  1974 and 
con t rac t  w i t h  t h e  Nat iona l  Academy o f  Sciences (NAS) t o  produce an a d d i t i o n a l  
body o f  data f rom which t o  make decis ions on d r i n k i n g  water q u a l i t y .  NAS was 
t o  p rov ide  recommendations t o  us; we were supposed t o  take those recommenda- 
t i o n s  and conver t  them i n t o  what would be c a l l e d  h e a l t h  goals; i n  o ther  words, 
these are i dea l  l eve l s .  Then we are t o  conver t  these i d e a l  l e v e l s  i n t o  ac tua l  
standards by i nco rpo ra t i ng  f a c t o r s  such as economics and technology 
l i m i t a t i o n s  (Table 4) .  



T A B L E  1 

ORGAN1 C CHEMICAL  COYTAM1 NANTS 

T A B L E  2 

NATURAL 

H ~ ~ m u s  

A l g a e  

O t h e r  N a t u r a l  
D e c o m p o s i t i o n  P r o d u c t s  

S A F E  DRINKING WATER ACT 

SYNTHETIC 

I n d u s t r i a l  W a s t e s  

M u n i c i p a l  W a s t e s  

R u n o f f  

C h e m i c a l s  P r o d u c e d  
by C h l o r i n a t i o n  

STANDARDS 

MONITORING FREQUENCIES 

VARIANCES AND EXEMPTICINS 

P U B L I C  N O T I F I C A T I O N  

S I T I N G  AND OPERATION AND 
MAINTENANCE 

LABORATORY C E R T I F I C A T I O N  

ANALYT ICAL  PROCEDLIRES 

STATE GRANTS 

GROUND WATER PROGRAM 

STATE PRIMARY 
ENFORCEMENT RESPONS' [B IL ITY 



T A B L E  3 

PARAMETERS AND NUMERICAL STANDARDS 

T A B L E  4 

SUBSTANCE OR PROPERTY 

A r s e n i c  
Bar ium 
Cadmium 
Chromi um 
Lead 
Mercury  
N i t r a t e  (as  N i t r o g e n )  
Selenium 
S i l v e r  
F l u o r i d e  

Endr i n 
L i  ndane 
Met hoxych 1 o r  
Tox ap hene 
2,4-D 
2,4,5-TP ( S i l v e x )  
Co l  i f o r m  b a c t e r i a  
2 2 6 ~ a  p l u s  22eRa 
Gross a lpha  p a r t i c l e  a c t i v i t y  
Be ta  p a r t i c l e  and photon 

r a d i o a c t i v i t y  
T u r b i d i t y  

PROPOSED PROCEDURE TO DEVELOP STANDARDS 

L I M I T  

0.05 mg/L 
1.0 mg/L 
0.010 mg/L 
0.05 mg/L 
0.05 mg/L 
0.002 mg/L 

10 mg/L 
0.01 mg/L 
0.05 wg/L 
1.4 - 2.4 mg/L 

(amb ien t  temperature) 
0.0002 mg/L 
0.004 mg/L 
0.1 mg/L 
0.005 wg/L 
0.1 mg/L 
0.01 mg/L - 
5 pC i /L  

15 pC i /L  
4 mrem (annua l  dose 

e q u i v a l e n t )  
1 Tu (up t o  5 Tu) 

I. NATIONAL INTERIM PRIMARY REGULATIONS 

6 Organ ics  
10 I n o r g a n i c s  
Radi onuc l  i des 
M i c r o b i o l o g i c a l s  
T u r b i d i t y  

' 11. NATIONAL ACADEMY OF SCIENCES REPORT I 
1. Recorr~mended MCL Proposa l  s 
2. U n q u a n t i f i a b l e  Contaminants 

111. RECOMMENDED MCL'S (HEALTH GOALS) AND L IST  
OF UNQUANTIFIABLE CONTAMINANTS 

I V .  REVISED IVATIOIVAL PRIMARY REGULATIONS 



NAS d i d  n o t  p rov ide  a l i s t  o f  p r e c i s e  recommendations. They c e r t a i n l y  
surveyed t h e  area and produced a v e r y  comprehensive and va luab le  r e p o r t  which 
con ta ined  much i n fo rma t i on ,  b u t  t h e y  r e a l l y  d i d  no t  p rov ide  a g r e a t  amount of 
guidance on how t o  proceed t o  r e g u l a t i o n .  Thus, i t  i s  a  d i f f i c u l t  task we 
have because t he  charge o f  t h e  Safe D r i n k i n g  Water Ac t  i s  as f o l l o w s :  t h a t  we 
a re  t o  produce standards t h a t  a re  t o  p r o t e c t  h e a l t h  t o  t h e  e x t e n t  f e a s i b l e ,  
t a k i n g  cos t s  and o t h e r  f a c t o r s  i n t o  cons idera t ion .  The te rm " p r o t e c t i n g  
h e a l t h "  means t h a t  we are t o  p reven t  human exposure t o  substances a t  l e v e l s  a t  
which t h e r e  would be no known o r  a n t i c i p a t e d  adverse e f f e c t  on human hea l t h .  

Obvious ly  t h i s  i s  a  s tagger ing  task.  Every substance, o f  course, has some 
adverse e f f e c t  a t  some l e v e l .  The ques t i on  i s  d e f i n i n g  t h e  l e v e l  and de te r -  
m in ing  t h a t  t h e r e  would no t  be an a n t i c i p a t e d  adverse e f f e c t ,  thus  go ing f a r  
beyond t h e  a v a i l a b l e  i n f o r m a t i o n  and a v a i l a b l e  data, t o  assess t h e  hazard f o r  
a l l  segments o f  t h e  human p o p u l a t i o n  o f  r i s k .  

The law i t s e l f  and t he  r e g u l a t i o n s  apply  t o  p u b l i c  water  systems t h a t  
serve more than  25 people o r  15 s e r v i c e  connect ions. We a re  t a l k i n g  about 
60,000 i n d i v i d u a l  community water  systems i n  t he  U n i t e d  S ta tes  rang ing  f r om 25 
up t o  10 m i l l i o n  p o p u l a t i o n  and perhaps 300,000 non-community suppl ies,  gas 
s t a t i o n s  on i n t e r s t a t e  highways and t he  l i k e ,  so i t  i s  a  f o r m i d i b l e  task,  
obv ious ly ,  t o  t ry  t o  r e g u l a t e  a l l  o f  those circumstances. 

As I was say ing  before,  t h e  sources o f  contaminants i n  d r i n k i n g  water  a re  
many, and t h e  c o n t r i b u t i o n  f r om t h e  va r i ous  sources i s  perhaps s u r p r i s i n g .  
I n d u s t r i a l  waste which everybody would p i c k  t o  be t h e  l e a d i n g  category,  i n  
most cases i s  no t  t h e  l ead ing  category.  Mun ic ipa l  sources may be t r e a t e d  o r  
un t rea ted  upstream sewage d ischarge.  Urban and r u r a l  r u n o f f  i s  ve ry  
s u b s t a n t i a l  i n  many cases. Po lynuc lear  aromatics,  heavy metals,  and many 
k i n d s  o f  substances can be washed o f f  a g r i c u l t u r a l  l and  as w e l l  as urban 
l o c a t i o n s .  The n a t u r a l  ma te r i a l s ,  t h e  humic and f u l v i c  m a t e r i a l s  and so f o r t h  
a re  by f a r  t h e  l a r g e s t  q u a n t i t y .  The nex t  l a r g e s t  are those t h a t  a re  produced 
where c h l o r i n a t i o n  i s  commonly p rac t i ced :  t h e  by-products  o f  t h e  d i s i n f e c t a n t  
r e a c t i n g  w i t h  t h e  n a t u r a l  products ,  t h e  ch loroform,  t h e  t r iha lomethanes  
(THM1s), t h e  whole hos t  o f  what a re  c a l l e d  t o t a l  halogenated compounds, which 
a re  undef ined. There i s  a l s o  a hos t  ~f undef ined  o x i d i z e d  compounds which a re  
conver ted  t o  a lcohols ,  aldehydes, ketones, acids,  hydroperoxides, and so 
f o r t h ,  a  whole hos t  o f  chemicals t h a t  cou ld  w e l l  be p resen t  i n  t r e a t e d  water.  

Ground water con tamina t ion  represen ts  a  d i f f e r e n t  category.  Ground waters  
a re  t y p i c a l l y  low i n  n a t u r a l  o rgan i c  chemicals. However, when contaminated, 
such as by improper waste d isposa l ,  s u b s t a n t i a l  l e v e l s  o f  i n d u s t r i a l  chemicals 
have been found. 

From t h e  r e s u l t s  o f  one o f  our  surveys o f  113 c i t i e s  two years ago, n o t e  
t h a t  t h e  t o p  f o u r  a re  t h e  THM's: ch loroform,  bromodichloromethane, dibromo- 
chloromethane, and bromoform (Tab le  5 ) .  The h i g h  l e v e l s  found ranged f r om 470 
pg/L o f  ch loroform,  and bromoform i n  one or,two l o c a t i o n s  was as h i g h  as 280 
pg/L. THM1s a re  p resen t  i n  a l l  d r i n k i n g  waters  t h a t  are ch lo r i na ted .  They 
are i n t r oduced  by t h e  c h l o r i n a t i o n  step. Analyses o f  f i n i s h e d  water can a l s o  
d e t e c t  carbon t e t r a c h l o r i d e ,  benzene, d ich lo roe thane,  and t r i c h l o r o e t h y l e n e ,  a  
p r e t t y  decent shopping l i s t  o f  s tandard i n d u s t r i a l  high-volume chemicals. The 
median l e v e l s  o r  t h e  range a c t u a l l y  was t y p i c a l l y  i n  t h e  low p a r t s  pe r  b i l l i o n  



TABLE 5 

RESULTS OF PHASE I 1  OF S P E C I A L  MONITORING REGULATION (NOMS) 
F I N I S H E D  D R I N K I N G  WATER I N  113 C I T I E S  

a. THM - Trihalomethane, produced i n  water by d i s i n f e c t i o n  c h l o r i n a t i o n .  

COMPOUNDS 

CHLOROFORM ( THM) a 

BROMODICHLOROMETHANE ( THM) a 

D IBROMOCHLOROMETHANE (THM) a 

BROMOFORM ( THM) a 

CARBON TETRACHLORIDE 

1,2-DICHLOROETHANE 

BENZENE 

P-DICHLOROBENZENE 

VINYL CHLORIDE 

1,2,4-TRICHLOROBENZENE 

BIS(2-CHLOROETHYL) ETHER 

1,1,2-TRICHLOROETHYLENE 

2,4-DICHLOROPHENOL 

POLYCHLORINATED BIPHENYLS 

PENTACHLOROPHENOL 

b. Ten c i t y  study only .  

b 

DETECTION 
LIMITS 

.05, .5, 1 

.04 

.l, .3 

.3 

.2, .4 

.5 

.I, .2 

.005 

.1 

.005, .01 

.01 

.03, .06 

.1 

.I, .2 

.004 

M E D I A N  
VALUE 

5 9 

14.0 

3.5 

.15 

.10 

.50 

.08 

.003 

.05 

,003 

.005 

.02 
- 

.07 

.008 

CONCENTRATION I N  pg/k 
NO. CASES FOUND 

OUT OF 113 

112 

10 9 

97 . 
38 

13 

2 

7 

2 0 

2 

2 

13 

28 

ob 
4 

gb 

AVERAGE 
LEVEL 

83.5 

17.5 

11.9 

4.2 

,313 

,346 

.094 

.026 

.052 

.008 

.016 

.535 
- 
.07 

.008 

RANGE 

.002 - 470 

.02 - 180 

.05 - 290 

.15 - 280 

.1 - 10 

.02 - 1.8 

.05 - 1.8 

.002 - 1.6 

.05 - .18 

.002 - .580 

.005 - .360 

.015 - 49 
- - 

.05 - .29 

.007 - .7 



o r  f r a c t i o n a l  p a r t s  per b i l l i o n .  I n  t he  t r i c h l o r o e t h y l e n e  case, which was as 
h igh  as 49 pg/L, seldom do vie f i n d  t h a t  k i n d  o f  chemical i n  t h a t  l a r g e  
amount i n  a sur face water; however, i n  some groundwater supp l ies  contaminat ion 
has been r e l a t e d  t o  leachate from chemical waste d isposal  p rac t ices .  There 
have been cases where, i n  f a c t ,  m i l l i g r a m  amounts o f  some o f  these substances 
have been seen i n  groundwaters. 

The Great Lakes t y p i c a l l y  t u r n  ou t  t o  be b e t t e r  than t h e  average sur face 
water i n  t h e  Un i ted  States, and some o f  t h e  Great Lakes have very  h igh  q u a l i t y  
water. However, t he re  are no tab le  except ions where unacceptable q u a n t i t i e s  o f  
syn the t i c  organic chemicals have been found i n  Great Lakes waters. 

I n  t he  case o f  t he  THb18s, f o r  whatever t he  reason, t h e  precursor  concen- 
t r a t i o n s  i n  t he  Great Lakes are considerably lower than most sur face waters 
and i n  p laces l i k e  Toledo, Chicago, and D e t r o i t ,  i n  t h e  f i n i s h e d  d r i n k i n g  
water we normal ly  would f i n d  on the  order  o f  20 t o  30 pg/L o f  THM8s, which 
i s  q u i t e  low r e l a t i v e  t o  most o ther  sur face sources. 

I would l i k e  t o  now s h i f t  gears i n t o  how we attempt t o  make r e g u l a t o r y  
decis ions based on t h e  data bases and t h e  r e s p o n s i b i l i t i e s  t h a t  we have under 
the  Safe Dr ink ing  Water Act. Standard s e t t i n g  i s  rea l19  a mu l t i - s tep  pro-  
cess. The f i r s t  step i n  t h e  case of d r i n k i n g  water i s  t o  i d e n t i f y  substances 
t h a t  are i n  t he  water, so the  f i r s t  p r i o r i t y  i s  a n a l y t i c a l  chemist ry  and 
developing a data base o f  t h e  chemicals t h a t  are there. The second step then 
i s  tox ico logy ,  a f t e r  we have p r i o r i t i z e d  w i t h i n  t h a t  l i s t  o f  chemicals based 
on concentrat ion.  I do not  mean t o  say t h a t  we o n l y  look a t  concent ra t ion  
f i r s t ;  we look a t  concent ra t ion  and tox i co logy  and from the re  make a de ter -  
minat ion  of human r i s k  p o t e n t i a l .  Th i rd l y ,  t h e  quest ion  i s  technology. Given 
t h a t  a substance i s  i n  t he  water and given t h a t  a c e r t a i n  p o r t i o n  o f  t h e  
popu la t ion  i s  exposed a t  a c e r t a i n  l eve l ,  t he  next ques t ion  i s  what can be 
done about it, how can we prevent  contaminat ion o f  t h e  source, can we i n s t i -  
t u t e  p r a c t i c e s  a t  t h e  treatment p l a n t  t o  reduce t h e  presence o f  c e r t a i n  
chemicals. 'Then t h e  f i n a l  quest ion, as always i n  any r e g u l a t o r y  process, i s  
how much does i t  cost,  and i t  i s  v a l i d  t o  evaluate the  cos ts  and t h e  b e n e f i t s  
of any r e g u l a t o r y  proposal because, i n  f a c t ,  t h a t  must be p a r t  o f  t h e  
analys is .  The Safe Dr ink ing  Water Act  d i r e c t s  us t o  take  costs and o the r  
f ac to rs  i n t o  considerat ion.  

We make dec is ions  p r i m a r i l y  i n  two areas: standard se t t i ng ,  which i s  
long-term exposure; and emergency s i t u a t i o n s ,  which are e i t h e r  s i t u a t i o n s  
where the re  i s  no standard o r  where a s p i l l  has occurred and where the re  may 
be a shor t - te rm exposure t o  a g iven substance and our advice i s  requested by 
s t a t e  and l o c a l  a u t h o r i t i e s .  There are two approaches t h a t  we use and we 
d i v i d e  them as t o  whether o r  no t  t he re  i s  i n fo rma t ion  as t o  the  substance's 
ca rc inogen ic i t y .  The one approach i s  t he  c l a s s i c a l  sa fe t y - fac to r  approach 
which i s  used f o r  non-carcinogens. There i s  a r i s k  e x t r a p o l a t i o n  approach 
which we use on carcinogens. That i s  p a r t i c u l a r l y  t r u e  when we are t a l k i n g  
about long-term exposure r i s k ,  b u t  we come up w i t h  a p a r t i c u l a r l y  complex 
problem when deal i n g  w i t h  the  shor t - term exposure s i t u a t i o n ,  beyond t h e  
cons idera t ion  o f  acute t o x i c i t y .  

Risk ex t rapo la t ions ,  as you know, are made based on l i f e t i m e  exposure, 
assumed seventy-year exposure, assumed c e r t a i n  d a i l y  concentrat ions,  c e r t a i n  



a v e r a g e ' d a i l y  exposure. The r i s k  models have no t  been a p p l i e d  t o  shor t - te rm 
exposure, so one has t o  use a  d i f f e r e n t  s e t  o f  c r i t e r i a  i n  making t h a t  
judgement. We are always concerned w i t h  acute t o x i c i t y ,  acute sub-chronic 
t o x i c i t y  and, t o  some degree ch ron i c  t o x i c i t y ,  i f  t h e r e  i s  a  s i t u a t i o n  where 
t h e  chemical  i s  b ioaccu~mulat ive,  i f  i t  i s  n o t  r a p i d l y  c l e a r e d  f rom t h e  body. 

For t h e  non-carcinogens, f o r  a  long- term exposure s tandard s e t t i n g  and 
adv i so ry  op in ions ,  we use t h e  acceptable d a i l y  i n t a k e  approach. Th is  was 
s p e l l e d  ou t  by t h e  NAS i n  t h e i r  r e p o r t  o f  1977 and i t  uses t h e  c l a s s i c a l  
th ree-s tage  s a f e t y  f a c t o r  i nco rpo ra t i on .  A  f a c t o r  o f  t e n  i s  added t o  da ta  
t h a t  are de r i ved  f r om good human epidemio logy da ta  and good animal ch ron i c  
t o x i c i t y  data, a  f a c t o r  o f  100 where we have o n l y  good q u a l i t y  da ta  t h a t  are 
animal r e l a t e d ,  and a  f a c t o r  o f  1,000 where t h e  da ta  are n o t  t h e  op t ima l  
ch ron i c  t o x i c i t y  da ta  t h a t  we would need. Th is  i s  an a r b i t r a r y  approach t h a t  
has been used f o r  many years,  and i t  has been reasonably  success fu l  f o r  
non-carcinogens. Our assumption i s  t h a t  t h e  ten-k i log ram c h i l d  consuming one 
l i t r e  o f  water  pe r  day i s  t h e  s e n s i t i v e  popu la t ion .  

I n  t h e  case o f  carcinogens, i f  one makes t h e  p h i l o s o p h i c a l  assumption t h a t  
one cannot determine a  th resho ld ,  i n  o the r  words, one cannot determine a  
"sa fe"  l e v e l ,  one then has t o  assume t h a t  t he re  i s  a  r i s k  a t  any l e v e l  o f  
exposure, and then  ;re would use some k i n d  o f  r i s k  model t o  app ly  t o  t h e  
exposure l e v e l  t o  t r y  t o  compute t h e  incrementa l  r i s k  f rom exposure t o  t h a t  
p a r t i c u l a r  substance over  t h e  l i f e t i m e .  However, as you know, t h e r e  a re  a  
l a r g e  number o f  d i f f e r e n t  models t h a t  a re  used: l i n e a r  non- threshold,  one h i t ,  
mu l t i - s tage ,  p o p u l a t i o n  t o l e rance  d i s t r i b u t i o n ,  and o thers  t h a t  we w i l l  n o t  
descr ibe.  They a re  a l l  o f  course based on a  computat ion de r i ved  f rom 
p r o b a b i l i t i e s  o f  t h e  i n c i d e n t s  o f  cancer i n  a  l a r g e  p o p u l a t i o n  exposed t o  low 
concen t ra t i ons  o f  substances as de r i ved  f rom da ta  t h a t  are ob ta i ned  i n  a  sma l l  
number o f  animals exposed a t  v e r y  h i g h  l e v e l s  o f  exposure so, t y p i c a l l y ,  t h e  
Na t i ona l  Cancer I n s t i t u t e  b ioassay r e s u l t s  a re  t h e  bas is .  Th i s  may p rov ide  
one da ta  p o i n t ,  sometimes two, sometimes no response, sometimes t h e  h i ghe r  
dose has a  lower  inc idence  than t h e  lower  dose. The mechanisms o f  a c t i v i t y  a t  
those h i g h  l e v e l s  are o f  course n o t  understood bu t ,  never the less ,  t hey  a re  
u s u a l l y  t h e  o n l y  da ta  we have a v a i l a b l e .  They are f i t  i n t o  one o f  those 
models, u s u a l l y  t h e  most conse rva t i ve  one which would be a  l i n e a r  non- 
t h r e s h o l d  model, and one a r r i v e s  a t  what i s  hoped t o  be t h e  h i g h e s t  l i m i t  o f  
r i s k  t h a t  one would expect  f rom exposure t o  t h a t  contaminant.  Again, i t  i s  an 
incrementa l  r i s k .  

Now, one can do t h e  computat ion b u t  then  t h e  ques t i on  i s ,  how does one 
make a  dec is ion .  When you have computed t h e  r i s k  o f  1 pg/L o r  3 o r  5 pg/L 
consumed every  day, t h a t  does no t  answer t h e  quest ions,  t h a t  does n o t  t e l l  you 
what t h e  s tandards should be. One then  has t o  make a  p o l i c y  judgement and 
t h a t  i s ,  what i s  t h e  acceptable l e v e l  of r i s k  f o r  t h a t  substance? 

How does one make t h a t  judgement, what i s  t h e  acceptable l e v e l ?  Many 
f a c t o r s  have t o  be taken i n t o  c o n s i d e r a t i o n  and t hey  are t h e  ones t h a t  I spoke 
about be fo re :  t he  v a l i d i t y  o f  t h e  model, t h e  a v a i l a b i l i t y  o f  technology, t h e  
c o s t  o f  compliance, t h e  p o p u l a t i o n  exposed, t h e  potency of t h e  substance, t h e  
r e a l i t i e s  o f  t he  s i t u a t i o n  i n  terms of t h e  l i k e l i h o o d  of t h a t  substance 
c o n t r i b u t i n g  t o  t h e  n a t i o n a l  h e a l t h  burden. 



Jus t  as an example o f  substances t h a t  have been r u n  through t h e  m u l t i -  
s tage model, Table 6 shows some va lues t h a t  would r e l a t e  t o  d r i n k i n g  water  as 
o n e - i n - a - m i l l i o n  r i s k  l e v e l s  and one-in-100,000 r i s k  l e v e l s  u s i n g  these  k i n d s  
o f  assumptions. We assume two l i t r e s  exposure per  day pe r  l i f e t i m e ,  70 
years.  I n  t h e  case o f  c h l o r o f o r m  f o r  a  one- in -one-mi l l i on  inc rementa l  r i s k ,  
t h e  number would come t o  0.3 vg/L (0.59/2). I n  t h e  case of v i n y l  c h l o r i d e  
f o r  a, one-in-one-mi 1  l i o n  r i s k ,  t h e  number comes t o  1 vg/L (2.1 1/3). 

These sound l i k e  ve ry  p r e c i s e  numbers, b u t  t hey  a re  no t .  They are r e a l l y  
a t  l e a s t  p l u s  o r  minus a  f a c t o r  t e n  and p robab ly  much more because, a f t e r  one 
s e l e c t s  t h e  model t h e r e  are a l s o  o t h e r  f a c t o r s ,  t h e  parameters t h a t  are fed 
i n t o  t h e  model, t h e  convers ion f rom animal t o  human, whether one uses t h e  
su r f ace  area convers ion  o r  another k i n d  o f  conversion, whether one uses female 
mice, male mice, male r a t s ,  and so f o r t h ,  one ge ts  a  d i f f e r e n t  da ta  po in t ,  a  
d i f f e r e n t  response curve, a  d i f f e r e n t  s lope  f rom t h a t  p o i n t  t o  t h e  zero-zero 
p o i n t  and t h e r e f o r e  a  d i f f e r e n t  r i s k  l e v e l .  Most o f  t h e  models converge a t  
t h e  lower l e v e l s  o f  r i s k .  Remember, again, we a re  d e a l i n g  w i t h  an ex t rapo la -  
t i o n  u s u a l l y  over  f o u r  t o  s i x  o rders  o f  magnitude o f  exposure. It i s  a  ve ry  
l a r g e  jump o f  course and t h e  u n c e r t a i n t i e s  are ve ry  g r e a t  i n  making t h a t  k i n d  
of a  move. The u n c e r t a i n t i e s  i n c l u d e  i n t e r s p e c i e s  conversion, human-animal 
i n t e r conve rs i on ,  and a l s o  t h e  u n c e r t a i n t i e s  r e l a t i v e  t o  t h e  assumed mechanism 
of t h e  t o x i c o l o g y  t h a t  i s  occu r i ng  bo th  i n  t h e  mouse versus man, and a t  a  ve ry  
h i g h  dose o f  exposure i n  t h e  animal versus t h e  ve ry  low dose i n  t h e  human. 

There are tremendous gaps o f  i n f o rma t i on .  We are d e a l i n g  i n  a  ve ry  crude 
area o f  pseudoscience here, t r u l y  a  b lack  a r t .  We have b a s i c a l l y  no in fo rma-  
t i o n  on severa l  aspects f o r  most chemicals.  We have b a s i c a l l y  no good dose- 
response f o r  chemical  carc inogens nor  m u l t i p l e  i n t e r a c t i o n s  and c e r t a i n l y  no t  
anywhere near t h e  range where we a re  making dec i s i ons  i n  terms o f  r e g u l a t i o n s .  
We g e n e r a l l y  do no t  have good body-burden data. We do no t  know u s u a l l y  what 
t h e  exposure i s  i n  d r i n k i n g  water  versus a i r  versus food. We do n o t  u s u a l l y  
know what t h e  most s e n s i t i v e  element o f  t h e  p o p u l a t i o n  would be, be i t  
Pregnant women o r  t h e  f e t u s  o r  t h e  aged o r  people w i t h  p r i o r  d isease s ta tes .  

It i s  r e a l l y  a  ve ry  d i f f i c u l t  s i t u a t i o n ,  one t h a t  i s  wor th  debat ing, one 
t h a t  i s  wor th  r e f i n i n g ,  h u t  one t h a t  c e r t a i n l y  has no abso lu te  conc lus ion  a t  
t h i s  t ime  so, t h e r e  a re  a  couple o f  t h i n g s  t h a t  you m igh t  want t o  look  a t  t o  
Perhaps he lp  shed a  l i t t l e  more l i g h t  on these k i n d s  o f  a c t i v i t i e s .  One o f  
them i s  t h e  1977 NAS r e p o r t ,  "D r i nk i ng  Water and Heal th" .  It has a  l a r g e  
s e c t i o n  d i scuss ing  r i s k  assessment mechanisms. As o f  yesterday,  t h e r e  was an 
update on t h a t  r e p o r t  e n t i t l e d ,  "Problems i n  R isk  Es t imat ion" .  I t  has an 
exce l  l e n t  p r e s e n t a t i o n  on t h e  concept o f  s a f e t y  f a c t o r  approaches versus r i s k  
assessment approaches, and t h e  concept of u s i n g  a  r i s k  assessment approach o r  
a  r i s k  e x t r a p o l a t i o n  approach a l s o  f o r  non-carcinogens, n o t  o n l y  u s i n g  t h e  
non- threshold hypo thes is  f o r  carcinogens, b u t . a l s o  r e a l i z i n g  t h e  f a c t  t h a t  we 
are d e a l i n g  w i t h  d i s t r i b u t i o n s  o f  r i s k  i n  popu la t i ons  exposed t o  any k i n d  o f  
contaminant,  and t h a t  any k i n d  o f  a  p h y s i o l o g i c a l  response may, i n  many cases 
a t  l e a s t ,  be represen ted  by t h e  same s o r t  of r i s k  approach. 

The conc lus ion  o f  t h e  NAS a t  th , is  p o i n t  i s  t h a t  we r e a l l y  do n o t  have 
enough da ta  t o  use a  r i s k  computat ion f o r  t h e  non-carcinogens, even l e s s  than  
we have f o r  t h e  carcinogens, bu t  never the less  i t  i s  an approach t o  t h e  
d i r e c t i o n s  t h a t  we should be t h i n k i n g  about f o r  t he  f u t u r e .  We must a l s o  have 



more informat ion on the pharmacokinet ics of these chemicals to further refine 
the risk models, and on synergistic or antagonistic effects. 

One could conclude from all of that, that we are all operating in the 
dark, that we really do not know what the "safe" level is for exposure to any 
chemical, but we have to make a decision, we have to work within the confines 
of our regulatory authorities with the best science that we have available, 
and in light of the realities of human existence. Technology and feasibility 
are very important realities that must be taken into consideration whenever we 
make these decisions. We must aim to minimize human risk from exposure to 
environmental contaminants. 

TABLE 6 

CONCENTR.4TION FOR EXCESS LIFETIME 

CANCER  RISK^,^ 

CHEMICAL 

Acrylonitrile 
Arsenic 
Benzene 
Benzo(a) pyrene 
Beryl 1 i um 
Bis(2-chloroethyl ) ether 
Carbon tetrachloride 
Chlordane 
Ch 1 orof orm 
DDT 
1,2-Dichloroethane 
1,l-Dichloroethylene 
Dieldrin 
Ethylenedibromide 
ETU ' 

Heptachlor 
Hexach 1 orobu tad i ene 
Hexachlorobenzene 
N-nitrosodimethylamine 
Kepone 
L i ndane 
PCB 
PCNB 
TCDD 
Tetrachloroethylene 
Trichloroethylene 
Vinyl Chloride 

a- Standardized to and risks from National Academy of Sciences report, 
"Drinking Water and HealthM, for consumption of one litre of water per day 
for 70 years. 

b. Concentrations causing an excess cancer per or for adults would 
be half the values listed assuming adults drink two litres per day. 



CHAPTER 13 

CARCINOGENESIS TESTING PROGRAM 

T. Cameron 
Na t i ona l  Cancer I n s t i t u t e  
Bethesda, Mary1 and 20014 

It i s  n o t  an easy ma t te r  t o  stand be fo re  you and adequately r e l a t e  t h e  
e f f o r t s  o f  t h e  U.S. Governments's Na t iona l  Cancer I n s t i t u t e  (NCI) i n  t h e  area 
of hazard assessment. As w i t h  most large,  mature s c i e n t i f i c  o rgan iza t ions ,  we 
have had our  f a i r  share o f  unique research d i r e c t i o n s ,  f a l s e  hopes, r eo rgan i -  
za t ions ,  and subsequent r e a l l o c a t i o n s  o f  people and funds. Today, I propose 
t o  o f f e r  you some exp lana t i on  o f  t he  program f o r  which NCI has rece i ved  a  
g r e a t  deal  o f  n o t o r i e t y  - t h e  Carcinogenesis Tes t i ng  Program, i t s  accompl ish- 
ments t o  date, i t s  bas i c  ph i losophy  and methodology and, perhaps, a  guess as 
t o  i t s  even tua l  d e s t i n a t i o n .  

The Carcinogenesis Tes t i ng  Program has o r  i s  t e s t i n g  350 chemical 
compounds by p r o t o c o l s  designed t o  achieve as an end p o i n t  an acceptable,  
d e f i n i t i v e  and, h o p e f u l l y ,  conc lus i ve  bioassay. By i t s e l f ,  350 compounds 
speaks t o  NCI1s long-s tand ing  commitment t o  t he  i s sue  o f  hazard assessment. 
Much of t h e  work s t a r t e d  i n  t h e  e a r l y  1970 's  and was t h e  s i n g l e  ma jo r  e f f o r t  
o f  i t s  k i nd .  It was, however, j u s t  t he  beg inn ing  o f  t h e  program's evo lu t i on ,  
and t h e  r e s u l t s  o f  t h a t  ea r l y ,  t e n t a t i v e  e f f o r t  have i n  t o o  many cases been 
dangerously e x t r a p o l a t e d  t o  conc lus ions  unwarranted by t he  o r i g i n a l  t e s t  
o b j e c t i v e s .  

What were t h e  o r i g i n a l  o b j e c t i v e s ?  I t r u l y  b e l i e v e  t h a t  t hey  were mere ly  
an a t tempt  t o  e l u c i d a t e  severa l  bas i c  p r i n c i p l e s  o f  chemical  carc inogenesis .  
To do t h a t ,  t h e  program developed a  f a i r l y  s tandard p r o t o c o l  t h a t  cou ld  be 
used as a  r e l a t i v e l y  s imple screening process. We a re  j u s t  now emerging f rom 
t h a t  e a r l i e r  na i ve  e r a  and, as t h e  t o x i c o l o g i c a l  s t a t e  o f  t h e  a r t  advances, 
t h e  program i s  eager t o  s tay  i n  t h e  f o r e f r o n t .  As I discuss  methodology, I 
ask t h a t  you r e l a t e  my comnents t o  t h e i r  proper  t ime  frame. 

L e t  me s t a r t  by o u t l i n i n g  t h e  chemical s e l e c t i o n  process t h a t  has evo lved  
over  t h e  l a s t  4  t o  5  years  f rom an i n i t i a l l y  s imple se lec t i on ,  dependent upon 
t h e  knowledge and s c i e n t i f i c  i n t e r e s t  o f  a  few NCI s t a f f  members, t o  t h e  
present,  r e l a t i v e l y  s o p h i s t i c a t e d  system. It ,may w e l l  be one o f  t h e  s i g n i f i -  
can t  c o n t r i b u t i o n s  we have made t o  t h i s  genera l  area. W i t h i n  t h e  s e l e c t i o n  
process, I t h i n k  you w i l l  see a  p a t t e r n  e v o l v i n g  t h a t  by i t s e l f  leads i n t o  o r  
c o n s t i t u t e s  a  form o f  chemical hazard assessment. 

The p r i n c i p a l  burden o f  s e l e c t i o n  p r e s e n t l y  f a l l s  upon t h e  Chemical 
S e l e c t i o n  Working Group (CSWG), which i s  comprised o f  NCI s t a f f  members and 
r e p r e s e n t a t i v e s  o f  o t h e r  government agencies. A t  any one meet ing at tendees 



might  represen t  t h e  Bureau o f  Foods and t h e  Bureau o f  Drugs o f  t h e  Food and 
Drug Admin i s t r a t i on ,  t h e  Department of Defense, t h e  Consumer Product Sa fe t y  
Comni ssion, t h e  Department o f  Energy, t h e  Na t i ona l  I n s t i t u t e  o f  Environmental  
Hea l t h  Sciences (NIEHS), t h e  Nat iona l  I n s t i t u t e  f o r  Occupat ional  Sa fe t y  and 
Hea l t h  (NIOSH) , t h e  Nat iona l  Aeronaut ics  and Space Admin i s t r a t i on ,  and t h e  
Occupat ional  Sa fe t y  and Hea l t h  Admin i s t r a t i on .  

The CSWG i s  suppor ted by two o rgan iza t ions ,  t h e  Washington o f f i c e  o f  t h e  
Stanford Research I n s t i t u t e  (SRI), and t h e  Tes t i ng  Program's pr ime c o n t r a c t o r ,  
Tracor  J i t c o .  A f t e r  ga the r i ng  a l l  r e a d i l y  a v a i l a b l e  da ta  and in fo rmat ion ,  SRI 
prepares a  "Summary of Data f o r  Chemical Se lec t i on "  on each nominat ion. A  
smal l  NCI ad hoc c o n t r a c t o r  suppor t  group screens these summaries and p resen ts  
10 t o  15 t o  t h e  CSWG a t  i t s  month ly  meeting. A m a j o r i t y  v o t e  i s  r e q u i r e d  f o r  
se lec t i on ,  and each mot ion no rma l l y  i n d i c a t e s  a  low, moderate, o r  h i g h  p r i o r i -  
t i z a t i o n  recommendation. Ample d i scuss ion  pe r i ods  are a l lowed so t h a t  com- 
m i t t e e  members can express op in i ons  as t o  t h e  weight  t h e  va r i ous  da ta  
elements, such as p roduc t ion ,  use, and chemical s t r u c t u r e  should be g iven.  

As you migh t  expect, t h e r e  are a  v a r i e t y  o f  ways t o  weigh each da ta  
element or,  i n  fact ,  i t s  ve ry  absence o r  presence. For  ins tance,  I tend t o  
s i d e  w i t h  t h e  group t h a t  promotes t h e  s e l e c t i o n  o f  a  compound i f  t h e  animal 
t e s t  da ta  a v a i l a b l e  are i nconc lus i ve  o r  con fus ing  and, c e r t a i r l l y ,  i f  no t e s t  
da ta  e x i s t .  Others seemingly s t r e s s  t h e  t e s t  da ta  o n l y  when t hey  a re  p resen t  
and show some p o s i t i v e  i n d i c a t i o n .  

O f  t h e  da ta  elements, annual p roduc t ion ,  when ava i l ab le ,  i s  one o f  t h e  
most s i g n i f i c a n t  s i nce  i t  should bes t  r e f l e c t  t h e  p o t e n t i a l  f o r  human exposure 
on a  wide sca le .  Another major data element i s  t h e  degree o f  env i ronmenta l  
concern, i .e.  t h e  concen t ra t i on  of t h e  compound p resen t  i n  t h e  environment and 
i t s  pers is tence .  As much s i g n i f i c a n t  i n f o r m a t i o n  as p o s s i b l e  i s  i nc l uded  f o r  
our  cons idera t ion ;  a l l  p e r t i n e n t  shor t - te rm i n  v i v o  and i n  v i t r o  l i t e r a t u r e  
re fe rences  are evaluated. When appropr ia te ,  we a l s o  seek ou t  and i n c l u d e  t h e  
areas o f  metabolism, pharmacokinet ics,  and s t r u c t u r e  r e l a t i o n s h i p .  

The nex t  s tep  i n  t h e  s e l e c t i o n  process i s  a  r ev i ew  conducted by t h e  
Chemical ' Se lec t  i o n  Subgroup o f  t h e  Clear inghouse on Environmental  Carcinogens 
which has been meet ing every two months s i n c e  l a t e  1976. Subgroup members 
rev iew t h e  s e l e c t i o n s  made by t h e  CSWG and, based on t h e i r  e x p e r t i s e  and 
experience, a  consensus recommendation i s  formed on each compound, and a  
numerical  p r i o r i t y  r ank ing  i s  assigned. 

For those o f  you who a re  n o t  f a m i l i a r  w i t h  i t s  makeup, t h e  Clear inghouse 
i s  cha r te red  by t h e  Department o f  Health,  Educat ion and Wel fare and i s  
designed t o  adv ise  t h e  NCI Carcinogenesis Tes t i ng  Program. Membership was 
developed t o  s t r i k e  some balance between academia, i ndus t r y ,  organized labor ,  
and consumer advocates. Th is  group of approx imate ly  t h i r t y  expe r t s  i s  
v a r i o u s l y  assigned t o  one of t h ree  groups, t h e  Chemical S e l e c t i o n  Subgroup, 
t h e  Experimental  Design Subgroup, and t h e  Data Eva lua t ion /R isk  Assessment 
Subgroup. The Chemical S e l e c t i o n  and Data Eva lua t i on  Subgroups have been 
e s p e c i a l l y  ac t i ve .  

F i n a l l y ,  t h e  recornendat ions o f  t h e  Clear inghouse subgroup a re  presented 
t o  t h e  D i r e c t o r  of t h e  Carcinogenesis Tes t i ng  Program who, w i t h  h i s  s e n i o r  



staf f ,  makes t h e  f i n a l  d e c i s i o n  as t o  which chemicals w i l l  be t e s t e d  and i n  
what p r i o r i t i z e d  sequence. I n  almost a l l  ins tances,  t h e  adv ice o f  t h e  
Clear inghouse has n o t  been disregarded; however, t h e r e  have been occasions _ when o the r  cons idera t ions ,  such as a  d i r e c t  reques t  f o r  t e s t  by a  s i s t e r  
r e g u l a t o r y  agency, cou ld  n o t  be ignored. 

To r e c a p i t u l a t e ,  t h e r e  have been four  l e v e l s  f o r  sc reen ing  candidates f o r  
b ioassay:  t h e  i n i t i a l  c o n t r a c t o r  suppor t  group, t h e  in te ragency  CSWG, 
f o l l o w e d  by t h e  non-government adv i so ry  Chemical S e l e c t i o n  Subgroup t o  t h e  
Clear inghouse and, f i n a l l y ,  t h e  NCI program group. 

By f a r  t h e  most p r o d u c t i v e  development i n  t h e  chemical s e l e c t i o n  process 
has been t h e  e v a l u a t i o n  o f  l a r g e  groups o f  chemicals by  sys temat ic  c l a s s  
reviews. For  t h e  purpose o f  a  review, chemicals can be grouped i n  a  v a r i e t y  
o f  ways, f o r  example, by exposure ca tegor ies ,  i n d u s t r i a l  use, o r  chemical 
s t r u c t u r e .  Th i s  approach has o c c a s i o n a l l y  r e s u l t e d  i n  ove r l ap  but,  i n  our  
hands, i t  has been ve ry  p r o d u c t i v e  as measured by t h e  numbers o f  chemicals 
se lec ted .  Fur ther ,  t h e r e  i s  l e s s  l i k e l i h o o d  o f  good candidates be ing  
over1 ooked. 

As an example, we have conducted rev iews  based on i n d u s t r i a l  and/or 
commercial use ca tego r i es  such as p l a s t i c i z e r s ,  soaps and detergents,  f l ame 
re ta rdan ts ,  anaesthet ics ,  t h e  GRAS food  a d d i t i v e s  l i s t ,  h a i r  dyes, and 
p r i n t i n g  inks .  To date, we have completed 33 reviews, f o u r  a re  i n  progress, 
and another  s i x t e e n  have been i d e n t i f i e d .  

Once a  chemical nominat ion has su rv i ved  t h e  t i e r e d  eva lua t ion ,  i t  i s  
submi t ted  t o  our  in-house Experimental  Design Group f o r  t h e i r  cons ide ra t i on .  
A l though t h e  T e s t i n g  Program has a  s tandard p ro toco l ,  i t  i s  becoming i n -  
c r e a s i n g l y  apparent t h a t  i n d i v i d u a l  chemicals r e q u i r e  t h a t  some m o d i f i c a t i o n s  
be made as a  consequence of a  chemica l ' s  unique n a t u r e  o r  ou r  need f o r  
s p e c i a l i z e d  i n fo rma t i on .  

A  complete, c h r o n i c  b ioassay cannot be accomplished i n  much l e s s  t h a t  3% 
years  and 4 years  i s - p r o b a b l y  t h e  usual  per iod .  The dose s e t t i n g  a lone  takes  
approx imate ly .6  t o  9  months; t h e r e  i s  $hen a  2-year t e s t i n g  phase, and we must 
a l l o w  a t  l e a s t  6 months f o r  t h e  h i s topa tho logy  wrap-up and r e p o r t  w r i t i n g .  

We s t a r t  w i t h  an LDso de te rm ina t i on  (Tab le  1 ) .  These i n i t i a l  doses 
a re  se lec ted  a f t e r  i n t e l l i g e n t  guesswork o r  by c l ues  ob ta ined  f rom t h e  open 
1  i t e r a t u r e .  . With i n c r e a s i n g  frequency, our  i n d u s t r i a l  con tac t s  a re  h e l p i n g  us 
w i t h  t o x i c i t y  da ta  t hey  have c o l l e c t e d .  

Based on t h e  body-count r e s u l t s  of t h e  LDso t e s t ,  we t r y  t o  es t ima te  
t h e  LD,, and proceed t o  t e s t  t h a t  l e v e l  and f o u r  lower l e v e l s  i n  a  
14-day, repeated-dose s tudy (Tab le  2 ) .  Hopefu l l y ,  we a r r i v e  a t  a  dose l e v e l  
t h a t  i n  t h i s  2-week p e r i o d  g i ves  no c l i n i c a l  s igns  o f  t o x i c i t y  nor  any 
p a t h o l o g i c a l  s igns  a t  necropsy. Th i s  n o - e f f e c t  dose l e v e l  i s  then used as t h e  
h i g h e s t  l e v e l  o f  a  5 - l eve l ,  90-day subchronic  t e s t  (Tab le  3). 

The maximum t o l e r a t e d  dose (MTD) i s  t h e  end-product o f  t h e  90-day sub- 
ch ron i c  t e s t .  It m igh t  be wise a t  t h i s  p o i n t  t o  d iscuss  what has been t h e  
major  c o n t r o v e r s i a l  i ssue  between t h e  NCI Tes t i ng  Program and t h e  t e s t i n g  of 



TABLE 1 

ACUTE TOX I C I TY (LETHAL I TY > 

Purpose - To se t  doses f o r  t he  repeated-dose study 

Groups - 5 animals o f  each sex and each s t r a i n  

Route - Gavage 

Dose Levels, - A t  l e a s t  3 l eve l s ,  separated by a f a c t o r  o f  2 

Treatment - One day 

Observat ion - 14 days, no h is topatho logy  

TABLE 2 

REPEATED-DOSE STUDY . 

Purpose - To se t  dose f o r  subchronic study 

Group - 5 animals o f  each sex and each s t r a i n ,  
including controls 

I Route - Same as planned f o r  chronic  s tudy 

Dose Levels - Usua l ly  5 dose l eve l s ;  t h e  upper l e v e l  
should be equal t o  o r  l ess  than t h e  LDlo 

- Other 4 doses are f r a c t i o n s  thereof,  u s u a l l y  
1/2, 1/4, 1/8, and 1/16 

Treatment - D a i l y  treatment f o r  14 days i n  same fo rmu la t i on  
as planned f o r  chron ic  s tudy 

Observations - One day a f t e r  l a s t  t reatment 

- Weekly weights 
- Gross necropsy - no h is topatho logy  



t h e  i n d u s t r i a l  sector,  namely, t h e  mat te r  o f  dose l eve l s .  To understand t h e  
N C I  p o s i t i o n ,  one must apprec iate t he  mandate g iven by Congress as we have 
understood it t o  date. N C I  i s  t o  determine, under t h e  most r i go rous  circum- 
stances t h a t  are exper imenta l l y  f eas ib le ,  i f  the  i n d i v i d u a l  chemicals t o  which 
man i s  exposed are capable o f  expressing any degree o f  carc inogenic  p o t e n t i a l .  
For t h a t  expression, t he  Tes t ing  Program se ts  as i t s  h igh  dose l e v e l  t h e  
maximum t o l e r a t e d  dose, a n t i c i p a t i n g  t h a t  o n l y  r e l a t i v e l y  massive doses o f  a  
sub jec t  compound can be expected t o  show p o s i t i v e  e f f e c t s  when groups o f  50 
animals are used. 

The MTD of t he  e a r l y  program was determined i n  a  6- t o  8-week subchronic 
t e s t  and was t h a t  l e v e l  which caused no deaths, y e t  pe rm i t t ed  up t o  a  10% 
weight loss.  The MTD1s a r r i v e d  a t , b y  t h i s  formula were f r e q u e n t l y  t o o  h igh  
f o r  the  long haul o f  a  2-year chron ic  study. Often, t h e  MTD had t o  be 
ad jus ted  downwards. This  l e d  t o  d i f f i c u l t y  i n  t h e  i n t e r p r e t a t i o n  o f  r e s u l t s  
or, worse, t h e  unproduct ive e a r l y  t e rm ina t i on  o f  some t reatment  groups. As a  
r e s u l t ,  t h e  MTD determina t ion  has been d r a s t i c a l l y  mod i f i ed  and n o w e i s  t h e  
h ighes t  dose o f  a  5- level ,  13-week subchronic study t h a t  does no t  show 
pa tho log i ca l  o r  t o x i c o l o g i c a l  l es ions  w i t h  l i f e - s h o r t e n i n g  p o t e n t i a l  i n  a  
subsequent 2-year chron ic  study. We a l so  incorpora te  a  4-MTD l e v e l  i n  a l l  
s tud ies .  The 4 MTD may, i n  some instances, p rov ide  evidence f o r  a  dose 
response; however, t he  % MTD i s  a c t u a l l y  a  back-up i n  case the  MTD i s  over- 
est imated and the  h igh  dose group - su rv i va l  r a t e  i s  i n s u f f i c i e n t .  The key 
p o i n t  concerning the  MTD or t h e  dose s e l e c t i o n  i s  t h a t  we are no t  concerned 
w i t h  sa fe ty  eva lua t i on  i n  t h e  usual sense, bu t  o n l y  w i t h  t he  expression o f  any 
inheren t  c a r c i n o g e n i c i t y  o f  t he  compound. Wi th t h a t  i n  mind, i t  i s  poss ib le  
t o  apprec iate why our dose l e v e l s  o f t e n  exceed t h e  occupat ional  o r  general  
popu la t i on  exposure by l a r g e  and sometimes huge propor t ions ,  and why our  
rou tes  of admin i s t ra t i on  do no t  necessa r i l y  r e f l e c t  t h e  normal human exposure. 

F i n a l l y ,  we move i n t o  t h e  2-year chronic  t e s t  (Table 4 ) .  We have a  
standard p ro toco l  f o r  t h e  common rou tes  o f  admin is t ra t ion .  When one mul- 
t i p l i e s  50 animal groups by 2  dose l eve l s ,  2  sexes, and then 2  species and 
f i n a l l y  adds matched cont ro ls ,  t h e  sum t o t a l  i s  600 animals f o r  a  dosed-feed 
or  i n h a l a t i o n  study. 

I n  gavage studies,  i n  which t h e  compound > i s  suspended i n  a  v e h i c l e  and 
g iven  by stomach tube, i t  i s  necessary t o  add an a d d i t i o n a l  200 animals f o r  a 
t o t a l  of 800. I n  general, except f o r  m o d i f i c a t i o n s  such as increased dose 
l e v e l s  and the  a d d i t i o n  o r  s u b t r a c t i o n  o f  i n t e r i m  s a c r i f i c e s ,  t h i s  w i l l  most 
l i k e l y  be t h e  model f o r  c a r c i n o g e n i c i t y  t e s t s  f o r  t h e  foreseeable f u tu re .  

Many o f  you know t h a t  i n  t he  l a s t  s i x  months a  new o rgan i za t i ona l  e n t i t y  
has been born, t h e  Nat iona l  Toxico logy Program. The N C I  t e s t i n g  program 
components o f  funds and people have been a d m i n i s t r a t i v e l y  d e t a i l e d  t o  i t  along 
w i t h  vary ing  comnitments from t h e  Nat iona l  Center f o r  Tox i co log i ca l  Research 
a t  P ine S l u f f ,  Arkansas, as w e l l  as f rom NIOSH and NIEHS. The general  theme 
i s  t o  focus the  var ious  t o x i c o l o g i c a l  e f f o r t s  of t h e  federa l  government i n t o  
one u n i t ,  coord inated by Dr. David Ra l l ,  D i rec to r ,  NIEHS, and t o  make an 
opera t ion  more responsive t o  t h e  needs of t he  r e g u l a t o r y  agencies. Those 
agencies have se t  up an ove rs igh t  committee t h a t  w i l l  work w i t h  Dr. R a l l  t o  
accomplish these purposes. 



T A B L E  3 

SUBCHRONI c STUDY 

Purpose - To set dose for chronic study 

Groups - 10 animals of each sex and each strain at 
each dose level, including controls 

Route - ' Same as pl anned for chronic study 
Dose Levels - Usually 5 dose levels, the highest being the 

repeated dose level that showed no clinical 
signs of toxicity, pathology, or weight loss 

- Remaining doses are fractions thereof, usually 
1/2, 1/4, 1/8, and 1/16 

Treatment - Daily treatment for 90 days unless increased for 
special protocol 

Observation - Weekly weighing and one day after last treatment 

- Gross necropsy 
- Histopathology on controls and highest dose 

level without mortality 



It i s  r e a l l y  much t o o  soon t o  guess a t  t h e  impact o f  t h i s  new s t r u c t u r e  
upon t h e  e f f o r t s  o f  t h e  NCI. & A t  t h i s  t ime i t  appears t h a t  t h e  NCI w i l l  
m a i n t a i n  t h e  process I have ou t l i ned ,  up t o  and through t h e  recommendations o f  
t he  Clear inghouse subgroup. Those recommendations w i l l  s tand as t h e  NCI 
c o n t r i b u t i o n  t o  t h e  s e l e c t i o n  process o f  t h e  Na t i ona l  Tox ico logy  Program. 
They must then  w i t hs tand  y e t  another p r i o r i t i z a t i o n  i n  compe t i t i on  w i t h  those 
candidates f rom a l l  t h e  o t h e r  components o f  t h e  n a t i o n a l  program. Th i s  a l l  
m igh t  seem most cumbersome, b u t  p u t  i n  t h e  p roper  pe rspec t i ve  o f  each 
b ioassay ' s  cos t  and p o t e n t i a l  impact - $300,000 o r  more f o r  t h e  s imp les t  
p r o t o c o l ,  and t he  p o s s i b l e  o u t r i g h t  banning of s o c i a l l y  s i g n i f i c a n t  compounds 
deemed t o  be unacceptably  dangerous - i t  seems prudent  t o  p u t  maximum emphasis 
on t h e  s e l e c t i o n  process. 

There i s  another major  comp l i ca t i on  looming. With t h e  even tua l  
implementat ion of t h e  Tox ic  Substances Con t ro l  Act, r e s u l t i n g  i n  inc reased  
i n d u s t r i a l  t e s t i n g  a c t i v i t y ,  t h e  t h r u s t  o f  chemical  s e l e c t i o n  by  t h e  h i e r a r c h y  
I have descr ibed must n e c e s s a r i l y  change. Some thought  has a l r eady  been g i ven  
t o  compounds t h a t  t h e  Na t i ona l  Tox ico logy  Program migh t  w e l l  c o n f i n e  i t s e l f  to .  

I .have t r i e d  t o  g i v e  you an exp l  anat i o n  of ou r  sometimes exaggerated dose 
l e v e l s  and convenient,  i f  n o t  always appropr ia te ,  r o u t e s  o f  adm in i s t r a t i on .  
These dose l e v e l s  and rou tes  o f t en  do no t  r e a d i l y  l e n d  themselves t o  hazard 
assessment, we agree. They do, however, no rma l l y  serve w e l l  t h e i r  i n tended 
purpose - t o  express any i nhe ren t  p o s s i b i , l i t y  of c a r c i n o g e n i c i t y .  Bu t  i t  i s  
n o t  our  i n t e n t i o n  f o r  anyone t o  b l i n d l y  accept our  r e s u l t s  and t o  e x t r a p o l a t e  
them t o  t h e  human s i t u a t i o n  w i t h o u t  thought fu l  i n t e r p r e t a t i o n .  There i s  a  
s e r i e s  o f  p o t e n t i a l  caveats  t h a t  must be cons idered and a p p l i e d  t o  our  t e s t s  
and t h e i r  r e s u l t s  when app l i cab le .  

There a re  a  number o f  c r i t i c i s m s  t h a t  a re  commonly thrown a t  r oden t  b i o -  
assays, b u t  I would l i k e  t o  draw your  a t t e n t i o n  t o  c e r t a i n  ones t h a t  a re  of 
concern t o  t h e  t e s t i n g  program. There i s  always t h e  p o s s i b i l i t y  t h a t  t h e  t e s t  
compound can have undetected s i d e  e f f e c t s  t h a t  would a c t  i n  an immuno- 
suppress ive manner o r  perhaps even mimic an endogenous hormonal compound w i t h  
obv ious d i s t o r t i o n  o f  t h e  compound's r e a l  nature.  Among t h e  n u t r i t i o n a l  
f a c t o r s  t h a t  keep nagging a t  us are t h e  p o t e n t i a l  presence of contaminants 
such as PCB's o r  t h e  heavy metals.  Another p o s s i b i l i t y  i s  t h a t  dosed d i e t s  
c o n t a i n i n g  a  major component o f  compound (and we do a l l o w  up t o  a  5% l e v e l  if 
t h e  p a r t i c u l a r  chemical i s  e s s e n t i a l l y  non - tox i c )  cou ld  produce an almost 
mechanical d i e t a r y  ma l f unc t i on .  

Genet ic  aspects o f  concern a re  t h e  i n e v i t a b l e  gene t i c  d r i f t  o f  ou r  nuc leus 
s u b s t r a i n s  t o  t he  p o i n t  where our  h i s t o r i c a l  c o n t r o l  animal data m igh t  be 
i n v a l i d a t e d  and t h e r e  i s  always t h e  r e c u r r i n g  f e a r  t h a t  t h e  s p e c i f i c  s t r a i n  o r  
h y b r i d  we use cou ld  be g e n e t i c a l l y  r e s i s t a n t  t o  c e r t a i n  chemical s t r u c t u r e  
ca tego r i es .  F i n a l l y ,  t h e r e  i s  t h e  r e a l i t y  t h a t  some compounds a re  l i p o p h i l i c  
w i t h  a  tendency t o  r e s u l t  i n  a  mount ing "body burden" u n t i l  an even tua l  bu t  
sudden s p i l l  over can s e r i o u s l y  d i s r u p t  a  study. Perhaps I have dwe l t  t o o  
l ong  on t h e  problems o f  e x t r a p o l a t i n g  animal da ta  i n t o  human r i s k  assessment, 
b u t  these a re  ve ry  r e a l  dangers tha,t  must be faced  when t h e  assessment 
procedure i s  attempted. 



Th is  has been an overview o f  where t h e  NCI 's Carcinogenesis Tes t i ng  
Program has been, i t s  p resen t  s ta tus ,  and some o f  t h e  reasoning behind i t s  
p resen t  methodology. To look i n t o  t h e  fu ture,  I can say o n l y  t h a t  t h e  NCI i s  
cons ide r i ng  t h e  bes t  approaches t o  q u a l i t a t i v e l y  and q u a n t i t a t i v e l y  assess ing 
t h e  p o t e n t i a l  r i s k  t o  humans from environmental  carcinogens. I n d i v i d u a l s  now 
se rv i ng  on t he  Na t i ona l  Cancer Adv isory  Board a re  cons ide r i ng  t h i s  whole 
problem as a s p e c i a l  t ask  and we can a n t i c i p a t e  r e c e i v i n g  very  p o s i t i v e  
d i r e c t i o n  f rom them i n  t h e  near f u t u r e .  

TABLE 4 

CHRON I C STUDY 

Purpose - To determine c a r c i n o g e n i c i t y  o f  t e s t  agents 1 

Route 

. 

Dose Leve ls  

. , Groups - 50 animal s  o f  each sex and each spec ies 
. .  . .  

. . - Untreated, veh ic le ,  and c o n t r o l  . . 

.... , 
, . .  . . . . .  . .  

. . .  . . - NO common c o n t r O l s  ,,;, . . . : 
. . - Age a p p r o x i m a t e l y 6  .. . weeks . , 

Treatment 

. . - Chosen t o  get t h e  maximum amount of t e s t  agen t  
t o  t h e  t a r g e t  s i t e  

- MTD (Maximum To le ra ted  Dose) : t h a t  dose l e v e l  
which does 'not produce t o x i c o l o g i c  s i gns  o r  
h i s t o p a t h o l o g i c  l e s i o n s  t h a t  c o u l d  be cons idered  
p o t e n t i a l l y  l i f e - t h r e a t e n i n g  d u r i n g  t h e  course o f  
a  chron ic  s tudy  

. .. 

- 1/2 MTD 

- I f  n o t  t o x i c ,  no more t han  5% o f  t e s t  a l lowed i n  
feed 

- 103 weeks 

- Dosed feed-admin is tered 7 days p e r  week 

- Gavage, I.P. and i nha la t i on -adm in i s te red  5 days 
p e r  weel: 

- 'Ear ly  animal s a c r i f i c e  i f  unusual number o f  deaths 
occur  

Observat ion - Weekly weighing f o r  f i r s t  3 months and then l e s s  
f r e q u e n t l y  

- P e r i o d i c  p a l p a t i o n  a t  l e a s t  month ly  

- Remove and s a c r , i f  i c e  moribund animals 

- G r o s s  necropsy 

- His topatho logy,  ex tens i ve  



CHAPTER 14 

HAZARD ASSESSMENT IN THE 
U.S. CONSUMER PRODUCT SAFETY COMMISSION 

C.M. Jacobson 
D i r e c t o r a t e  f o r  Compliance and Enforcement 

Washington, D.C. 20207 

I would l i k e  t o  i n t r oduce  you t o  t h e  Consumer Product Sa fe ty  Commission. 
Many o f  you p robab ly  have n o t  had an occas ion t o  dea l  w i t h  us ve ry  exten-  
s i v e l y .  We are an independent f e d e r a l  r e g u l a t o r y  agency. Cont ra ry  t o  t h e  
o p i n i o n  o f  many, we are n o t  p a r t  o f  Ralph Nader 's o rgan i za t i on .  We are  a  
r e g u l a t o r y  agency w i t h  f i v e  commissioners; t h e  head o f  t h e  agency i s  appointed 
by t h e  p r e s i d e n t  w i t h  t h e  consent o f  t h e  Senate. 

The agency was c rea ted  by t h e  Consumer Product Sa fe ty  Act w i t h  f o u r  
purposes i n  mind: 

, 
1. To p r o t e c t  t h e  p u b l i c  aga ins t  unreasonable r i s k  and i n j u r y  f r om 

consumer p roduc ts  

2. To a s s i s t  consumers i n  e v a l u a t i n g  impe ra t i ve  s a f e t y  o f  consumer 
p roduc ts  

3.  To develop u n i f o r m  s a f e t y  standards 

4. . To promote researc 'h and i n v e s t i g a t i o n  i n t o  the .  causes and. p r e v e n t i o n  
: of death,. i l l n e s s ,  and i n j u r y .  . . 

If you take  those i n  r eve rse  order ,  i t  p r e t t y  w e l l  s p e l l s  ou t  t h e  m iss ion  o f  
our  agency, t h e  number one purpose be ing  t o  p r o t e c t  aga ins t  unreasonable r i s k  
of i n j u r y .  I f  you s t a r t  a t  t h e  f o u r t h  o b j e c t i v e  and f o l l o w  backward, 
h o p e f u l l y  t h i s  i s  what we a re  go ing  t o  accomplish. 

I heard some comments t h a t  we were t a l k i n g  about t o o  many laws and t oo  
many ac t s  be ing  i n v o l v e d  but ,  i n  a d d i t i o n  t o  t h e  Consumer Product Sa fe t y  Act  
which c rea ted  us, we i n h e r i t e d  f o u r  o the rs  which had p r e v i o u s l y  been i n  
ex is tence .  These laws were l e f t  on t h e  books f o r  va r ious  reasons. Some f e l t  
t h a t  t h e  e x i s t i n g  laws were necessary; o thers ,  f o r  p o l i t i c a l  reasons o r  
whatever o t h e r  s e l f i s h  mot ivat ions,,  f e l t  t h a t  t h e  e x i s t i n g  laws should remain 
on t h e  books and n o t  be t aken 'ove r  by  t h e  Consumer Product  Sa fe ty  Act. 

Jus t  b r i e f l y ,  one i s  t h e  Flammable Fab r i cs  Act, which f o r m e r l y  had been 
admin is te red  by  t h e  Federa l  Trade Commission; i t  b a s i c a l l y  deals  w i t h  
f l a m m a b i l i t y  o f  f a b r i c s ,  t h i n g s  such as carpets ,  mat t resses,  genera l  wear ing 
apparel ,  and so on. 



The R e f r i g e r a t o r  Sa fe t y  Act  i s  p robab ly  unique i n  t h a t  as f a r  as I know i t  
i s  t h e  o n l y  law i n  t h e  books t h a t  everyone compl ies w i t h .  I n  t h e  1950's t h e r e  
were q u i t e  a  few problems w i t h  c h i l d r e n  be ing  locked  i n  d iscarded  o r  o l d  
r e f r i g e r a t o r s  and someone slamming t h e  door shu t  and then  l e a v i n g  them unable 
t o  ge t  o u t  and subsequent ly s u f f o c a t i n g .  We1 1, t h e  R e f r i g e r a t o r  Sa fe t y  Act  
s imp l y  says t h a t  you w i l l  be ab le  t o  open a r e f r i g e r a t o r  f rom t h e  i n s i d e  
w i t h o u t  much e f f o r t .  . So everyone went t o  t h e  magnetic l a t c h  on r e f r i g e r a t o r  
doors and consequent ly,  as f a r  as I know we have no t  found anybody i n  
v i o l a t i o n  o f  t h i s  law. 

One o f  t h e  o t h e r  laws t h a t  we s t a r t e d  was t h e  Poison Preven t ion  Packaging 
Act  which you are p robab l y  a l l  somewhat f a m i l i a r  w i t h .  Th i s  law a l l ows  us t o  
s e t  standards t o  r e q u i r e  c h i l d - r e s i s t a n t  packaging f o r  va r i ous  chemicals o r  
drugs. Your common a s p i r i n  b o t t l e  i s  p robab l y  where many o f  you have been 
exposed t o  i t . One t h i n g  1 -shou ld  p o i n t  out .  We g e t  a  l o t  o f  compla in ts  
about c h i l d - r e s i s t a n t  packaging. The p r o t o c o l  f o r  c h i l d  r es i s tan t -packag ing  
r e q u i r e s  i t  i f  they  a re  e a s i l y  access ib le  t o  90% o f  t h e  a d u l t  popu la t ion .  
Therefore, i f  you are hav ing a problem, you know which segment o f  t h e  
Popu la t i on  you f a l l  . i n to .  

The o t h e r  law which more d i r e c t l y  a f f e c t s  t h e  t o p i c  a t  hand i s  t h e  Federa l  
Hazardous Substances Act  which i s  b a s i c a l l y  a  chemical  l a b e l l i n g  law. It has 
P rov i s i ons  f o r  banning chemicals and c h i l d r e n ' s  a r t i c l e s  as w e l l  but ,  b a s i -  
c a l l y ,  i t  i s  a  l a b e l l i n g  law. Common d r a i n  c leansers,  c i g a r e t t e  l i g h t e r  f u e l ,  
and so on, t h e  p recau t i ona ry  l a b e l l i n g  t h a t  appears on these  packages i s  
r e q u i r e d  by t h e  Federa l  Hazardous Substances Act. 

Of these  f i v e  laws, o n l y  t h r e e  r e a l l y  deal  w i t h  t o x i c  chemicals:  t h e  
Consumer Product Sa fe t y  Act  i t s e l f ,  t h e  Poi son Preven t ion  Packaging Act, and 
t h e  Federa l  Hazardous Substances Act. They dea l  w i t h  t o x i c  chemicals, bo th  
f r om t h e  acute and t h e  ch ron i c  s tandpo in t .  

As an agency, we are smal l  and we are b a s i c a l l y  a  r e g u l a t o r y  agency. We 
are  much 1 i k e  t h e  Occupat ional  Sa fe t y  and Hea l t h  A d m i n i s t r a t i o n  (OSHA) i n r  our  
approach t o  t h i ngs .  We are  n o t  a  s c i e n t i f i c  group; we do no t  generate ou r  own 
s c i e n t i f i c  data. We have s c i e n t i f i c  people on s t a f f  and we do q u i t e  a  h i t  of 
con t rac t i ng ,  b u t  b a s i c a l l y  we g e t  ou r  i n f o r m a t i o n  f r om t h e  Na t i ona l  Cancer 
I n s t i t u t e  (NCI), t h e  Na t i ona l  Tes t i ng  Program, and a number o f  o t h e r  agencies 
o r  o rgan i za t i ons  f u r n i s h  us w i t h  t h e  bas i c  da ta  t h a t  we use i n  making our  
hazard assessments. 

Now, i n  assessing h a z a r d s - t h a t  have t o  do w i t h  consumer products ,  we 
approach i t  b a s i c a l l y  f rom t h r e e  s tandpo in ts .  F i r s t  o f  a l l ,  we do t h e  
t r a d i t i o n a l  acute hazard assessment w h i c h . i s  p r e t t y  w e l l  i n  p lace.  I t h i n k  i t  
i s  a  t h i n g  we a l l  p r e t t y  w e l l  understand. You have a cause-and-effect  
r e l a t i o n s h i p  t h a t  i s  p r e t t y  immediate ly  observable.  

The o t h e r  main t h r u s t  t h a t  we have c u r r e n t l y  i s  t h e  ch ron i c  hazard 
assessment which, f rom what I have heard so f a r  a t  t h i s  workshop, everyone i s  
s t r u g g l i n g ,  t r y i n g  t o  r e a l l y  g e t  a  handle on t h i s .  There a re  many approaches 
be ing  used and h o p e f u l l y  sometime o f f  i n  t h e  f u t u r e  we w i l l  have i t  down t o  
t h e  a r t  t h a t  we t h i n k  we have f o r  assessing t h e  hazard i n  t h e  acute area. 



We have one o the r  approach t o  hazardous assessment t h a t  i s  a l i t t l e  unique 
t o  t h e  Consumer Product Safe ty  Act, and t h a t  i s  k i n d  o f  an ad hoc hazardous 
assessment on de fec t s  i n  products.  Sec t ion  15 o f  t he  Consumer Product Safe ty  
Act g ives  us t h e  a u t h o r i t y  to, f i r s t  o f  a l l ,  r e q u i r e  r e p o r t i n g  by a manu- 
f a c t u r e r  o f  a consumer product.  I f  i t  presents a s u b s t a n t i a l  product  hazard, 
then no t  o n l y  can we r e q u i r e  t h e  r e p o r t i n g  t o  us o f  t h i s  de fec t  o r  f a i l u r e  t o  
comply w i t h  the  standards t h a t  r e s u l t  i n  t h e  s u b s t a n t i a l  product  hazard, b u t  
we can as w e l l  r e q u i r e  n o t i f i c a t i o n  o f  t h e  p u b l i c  o r  some c o r r e c t i v e  act ion,  
r e c a l l ,  r epa i r ,  some a c t i o n  t o  c o r r e c t  t h e  s i t u a t i o n .  That i s  something t h a t  
i s  k i n d  o f  se t  as ide f rom the  bas ic  acute and chron ic  approach t h a t  we have t o  
hazard assessment. 

Now l i s t e n i n g  t o  t he  d iscuss ion  l a s t  n igh t ,  I gather  t h a t  many o f  you are  
i nvo l ved  i n  making your hazard assessment based on hazards t o  o ther  than 
people - t o  f i s h ,  w i l d l i f e ,  t h e  environment, and so on. We do n o t  have t h a t  
d i f f i c u l t y .  We on l y  have one group o f  people o r  one group t h a t  we have t o  
look ou t  f o r  and t h a t  i s  t h e  consumer. We do extend our  hazard assessment t o  
t h e  consumer environment p r e t t y  much w i t h i n  t h e  household. The general  
environment, I guess, you would normal ly  regard beyond our  scope somewhat. 
The o ther  t h i n g  t h a t  we have t h a t  i s  a l i t t l e  d i f f e r e n t  than many o f  you i s  
t h a t  we must base our hazard assessment on consumer products only.  

The problem t h a t  we have w i t h  data which o r i g i n a t e  ou t  o f  N C I  o r  o ther  
sources i s  t h a t  they are normal ly  based on a s t r a i g h t  chemical and very  few 
consumer products are a s t r a i g h t  chemical. The modern i n d u s t r y  i n s i s t s  on 
m ix ing  a l l  these t h i n g s  together  and t r y i n g  t o  confuse us, and they  are  very  
successfu l .  Therefore, we have t o  t ake  t h e  data t h a t  are generated f rom 
ou ts ide  o f  t he  agency and t r y  w i t h i n  t h e  agency t o  apply  i t  t o  t h e  products 
which are  sub jec t  t o  our j u r i s d i c t i o n .  

Now, i n  t he  acute hazard assessment area we have a d e f i n i t i o n  o f  hazardous 
assessment w i t h i n  t h e  Hazard Assessment Ac t  i t s e l f .  F i r s t  o f  a l l ,  i t  def ines  
the  term "hazardous substance" and l i s t s  a number o f  hazards t h a t  would 
sub jec t  a product  t o  t h e  s t a t u t e  - gross t o x i c  flammable and so on - and then 
i t cont inues on. If t h a t  substance o r  m ix tu re  o f  substances may cause 
subs tan t i a l  personal i n j u r y  o r  s u b s t a n t i a l  i l l n e s s  du r i ng  o r  as a p a r t i a l  
r e s u l t  o f  any customary o r  reasonably foreseeable hand l ing  o r  use i n c l u d i n g  
reasonable foreseeable i n g e s t i o n  by ch i l d ren .  So, there fo re ,  you know i t  i s  
very easy t o  do an L D S o  on a product  and f i n d  t h a t  i t  has an L D s o  which 
i s  lower than 5 g/kg o f  body weight, then you have something t h a t  i s  w i t h i n  
t h e  t o x i c  d e f i n i t i o n  o f  t h e  s ta tu te .  However, t h i s  o n l y  ge ts  you t o  f i r s t  
base. We have t o  somehow b r i dge  t h a t  gap t o  reasonably foreseeable use o f  t h e  
product.  I s  i t  going t o  r e s u l t  i n  i n j u r y  o r  i l l n e s s ?  

Now, one example t h a t  I t h i n k  of o f fhand i s  moth c r y s t a l s ,  which our  
f r i e n d s  f rom t h e  Environmental P r o t e c t i o n  Agency normal ly  regu la te ,  b u t  we 
come across i t  o f t e n  and, i n  t e s t i n g ,  normal ly  we have found i t  w i t h i n  t he  
t o x i c  range. However, t h e  phys i ca l  form t h a t  we f i n d  i t  i n  has t o  be 
considered as we l l .  The male p o r t i o n  o f  t h e  audience i s  probably  f a m i l i a r  
w i t h  t he  paradichlorobenzene b lock t h a t  i s  i n  t h e  men's room i n  t h e  u r i n a l .  
How, paradichlorobenzene i s  t o x i c .  However, t r y i n g  t o  i nges t  t h i s ,  o ther  t h a ~  
the  d i s t a s t e f u l n e s s  o f  where you are going t o  have t o  ge t  it, you are  probably  
going t o  break your  t e e t h  t o  chew i t. It i s  as hard as a b r i c k ,  p r a c t i c a l l y  



insoluble in water and, therefore, you can impose labelling requirements on 
this because it is toxic. You know, is it reasonably foreseeable that anyone 
is going to eat it and get i l l .  Now, in the crystal form or moth balls or 
something like this, it is much more readily ingested, but the form that we 
normally run across it, I think if we took someone to court to impose 
labelling requirements or any other requirement on it, they would probably 
have a pretty good chance that no reasonable foreseeable injury is going to 
result, so this is the type of thing we have to consider when we get into 
consumer products. 

The data sources that we rely on include any number of things. In 
addition to the test data that we get from other agencies, in the acute area, 
there is a wealth of literature available on various toxic materials. 

We look to the national clearinghouse and poison control centers which 
accumulate data on injuries that result across the country from various 
products. We have our own system, the NEIS system, National Electronic Injury 
Surveillance System which is, I believe, in 119 emergency rooms located 
throughout the country that we collect data on product injuries from. We have 
a program of reviewing death certificates to see which consumer products are 
causing death. 

We get many consumer complaints. We have a couple of 800 numbers set up 
to facilitate getting consumer complaints and then as a result of consumer 
complaints we do in-depth investigations to see how the product was being 
used, was it being misused, was it be-i~g used as you would normally foresee 
lt, and was it an accident or an injury that resulted because of the inherent 
characteristics of this product or was it misused, or was it intentional 
misuse even, going one step beyond. 

The other thing that we have to plug in here is common sense. I do not 
know how you quantify common sense, but it is something that whenever you are 
making any hazard assessment, I think that until we get our hazard assessment 
technique down to a fine art, you have to use a certain degree of common 
sense. I think this goes across board, not only the acute, but the chronic 
area as well. 

Now, in the chronic area last June 13, we published the Consumer Product 
Safety Commission carcinogen policy. It set up procedures for us to screen, 
classify, evaluate, and take regulatory action on consumer products in the 
carcinogen area. The screening process is not simple, but I will try to state 
it simply. It is simply a procedure of accumulating all of the data that 
exist on any nurnber of chemicals and screening them out, which ones look 
suspicious, which ones do not, which ones appear to be in consumer products 
and have a problem with it. 

The second step is classification, we had set up a procedure classifying a 
little differently than the OSHA scheme in that,our policy was not going to 
result in automatic regulatory actions, hut rather in setting the basis for 
regulatory actions which have been done on an ad hoc basis. Well, the first 
time we set out to classify a chemical it was perchloroethylene. The court in 
Louisiana stepped in and we are now enjoined from using our interim carcinogen 
policy. However, really all the court did was stop us from this classifica- 
tion process. I do not sympathize with the arguments that were submitted by 



t h e  l o c a l  companies, b u t  I can see the i r ,a rgument  t h a t  t h i s  c l a s s i f i c a t i o n  
process c e r t a i n l y  i s  go ing  t o  have an impact on t h e  m a r k e t a b i l i t y  o f  t h e  
p roduc t .  Since i t  was a  p r e l i m i n a r y  s tep  and no th i ng  was d e f i n i t e  a t  t h a t  
p o i n t ,  I can see t h e i r  argument even though I d isag ree  w i t h  it. 

The n e x t  s t ep  beyond t h i s  i s  t o  eva lua te  these chemica ls  and i n  e v a l u a t i n g  
them we have t o  ask a  number o f  ques t ions  i n  our  assessment. Does i t  c o n t a i n  
a  chemica l  t h a t  can cause i n j u r y  t o  people  o r  i s  t h e  chemical  i n  ques t i on  ab le  
t o  do t h i s ?  I s  i t  go ing  t o  harm humans? C e r t a i n l y  t h e  answer t o  da te  
i n d i c a t e s  t h a t  i t  c o u l d  cause problems i n  c e r t a i n  animal species.  Can we make 
t h e  t r a n s i t i o n  - then, i s  t h e  chemical  i n  consumer con tac t .  There i s  no use 
of us c a r r y i n g  on our i n v e s t i g a t i o n  i f  i t  does n o t  e x i s t  i n  consumer 
products .  Say, i t  i s  o n l y  a  feed  s tock  chemical  used i n  t h e  pe t rochemica l  
i n d u s t r y  and never e x i s t s  i n  consumer products ;  we can p r e t t y  w e l l  drop our  
i n v e s t i g a t i o n  a t  t h a t  p o i n t .  If i t  i s  i n  consumer products ,  i s  i t  go ing  t o  
ge t  o u t  i n  such a  way t h a t  i t  i s  go ing  t o  expose people  t o  t h e  chemical  and, 
i f  t h i s  i s  t r ue ,  i s  t h e r e  go ing  t o  be any uptake o f  t h e  chemical  once i t  has 
g o t t e n  o u t  o f  t h e  p roduc t .  O f  course, t h e  u l t i m a t e  s tep  i s  t h a t  i f  you ge t  an 
a f f i r m a t i v e  answer t o  a l l  o f  these  quest ions,  i s  t h e r e  any th ing  we can do 
about i t ?  The a l t e r n a t i v e s  we have e s s e n t i a l l y  a re  t o  l a b e l  t h e  p roduc t  and 
warn people, ban t h e  r r o d u c t  f r om  use i n  consumer products ,  r e l y  on some 
v o l u n t a r y  a c t i o n s  by  t h e  a f f e c t e d  i n d u s t r y  o r  perhaps do n o t h i n g  more t han  
embark on an i n f o r m a t i o n  and educa t i on  program t o  t r y  t o  educate people  i n  
d e a l i n g  w i t h  i t. 

We do n o t  have t h e  l u x u r y  t h a t  OSHA has i n  t h a t  you can make t h e  s a f e  
hand l i ng  o f  a p roduc t  a  c o n d i t i o n  o f  employment. Consumers j u s t  have never 
been b rough t  i n t o  l i n e  y e t .  You can t e l l  them how t o  use i t  s a f e l y  and maybe 
go w i t h  an educa t i ona l  campaign, b u t  you a re  n o t  always success fu l  i n  g e t t i n g  
them a l l  t o  cooperate w i t h  you. So many t imes  t h e  o n l y  a l t e r n a t i v e  we have i s  
t o  a l l o w  people  t o  be exposed t o  i t  o r  ban i t  so t h a t  t hey  cannot expose 
themselves t o  it. Cu r ren t l y ,  we have banned asbestos i n  a  couple  o f  consumer 
products ,  e.g. p a t c h i n g  compounds used on wa l l s .  We a re  c u r r e n t l y  work ing  on 
benzene. It l ooks  r i g h t  now l i k e  we a re  go ing  t o  p robab l y  do some more 
developmental work on benzene and awa i t  t h e  Supreme Cour t  d e c i s i o n  on OSHA's 
case be fo re  we go ahead. 
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HEALTH HAZARD ASSESSMENT . , 
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This  paper attempts t o  descr ibe b r i e f l y  t he  type  and scope o f  a c t i v i t i e s  
o f  t h e  Bureau o f  Chemical Hazards and more s p e c i f i c a l l y  t he  work o f  t h e  
Mon i to r i ng  and C r i t e r i a  D i v i s i on .  The bureau i s  t h a t  p a r t  o f  the  Canadian 
Department o f  Nat ional  Hea l th  and Welfare concerned w i t h  assessing the  h e a l t h  
e f f e c t s  o f  chemical and m i c r o b i o l o g i c a l  agents i n  t h e  environment and 
recommending ac t ions  t o  c o n t r o l  those which are harmful .  We are no t  concerned 
w i t h  foods, drugs, o r  cosmetic products which are looked a f t e r  by o the r  p a r t s  
o f  t h e  department. 

LEG I S L A T I V E  BASE 
The ac ts  w i t h  which the  Bureau o f  Chemical Hazards i s  p r i n c i p a l l y  

concerned are: 

1. The Hazardous Products Act regu la tes  or.  p r o h i b i t s  t h e  sale, 
impor tat ion,  o r  a d v e r t i s i n g  o f  a  wide range o f  dangerous products.  

2. The Food and Drugs Act and the  Department o f  Nat iona l  Hea l th  and 
Welfare Act p rov ide  a u t h o r i t y  f o r  a  wide range o f  a c t i v i t i e s  w i t h i n  
t h e  department. O f  p a r t i c u l a r  re levance t o  t h e  Bureau o f  Chemical 
Hazards, they  a l l o w  f o r  t he  c o n t r o l  o f  d r i n k i n g  water q u a l i t y  bo th  as 
a  p u b l i c  h e a l t h  measure and more s p e c i f i c a l l y  s i nce  d r i n k i n g  water i s  
de f ined  as a  food. 

3. The Pest Cont ro l  Products Act  requ i res  t h a t  p e s t i c i d e  chemicals are 
r e g i s t e r e d  f o r  use i n  Canada, and ensures t h a t  they  are l a b e l l e d  w i t h  
d i r e c t i o n s  t h a t  w i l l  pe rmi t  t h e i r  sa fe  use. 

4. The Canada Labour Code Safe ty  Act ( P a r t  I V )  g ives  wide powers t o  
c o n t r o l  h e a l t h  hazards i n  work,places under f ede ra l  j u r i s d i c t i o n .  

5. The Clean A i r  Act g ives  t h e  fede ra l  government a u t h o r i t y  t o  s e t  
n a t i o n a l  a i r  q u a l i t y  ob jec t i ves .  The a c t  a l so  has p rov i s i ons  f o r  
s e t t i n g  na t i ona l  emission standards where t h e r e  i s  a  s i g n i f i c a n t  
danger t o  heal th .  The Clean A i r  Act  a l so  regu la tes  f u e l  a d d i t i v e s  
such as t h e  maximum amount o f  lead i n  gasol ine.  

. The Environmental contaminants Act  prowides a u t h o r i t y  t o  c o n t r o l  
hazards to, human hea l th  and t h e  environment r e s u l t i n g  f rom t h e  
re lease o f  substances t o  t h e  environment. 



PROJECT AREAS, 
Many o f  these ac t s  a re  e i t h e r  t h e  r e s p o n s i b i l i t y  o f  o t h e r  f e d e r a l  depar t -  

ments o r  are admin is tered j o i n t l y  w i t h  o the r  departments. The e f f o r t s  o f  t h e  
Bureau o f  Chemical Hazards a re  t h e r e f o r e  concent ra ted  on t h e  conduct ing o f  
research i n t o  and assessment o f  t h e  h e a l t h  e f f e c t s  o f  problem chemicals, and 
t h e  p r o v i s i o n  of h e a l t h  adv ice t o  o t h e r  departments. To do t h i s ,  t h e  Bureau 
c a r r i e s  ou t  work i n  f i v e  broad p r o j e c t  areas: 

1. Product  Sa fe t y  - The i d e n t i f i c a t i o n  o f  p o t e n t i a l  h e a l t h  hazards which 
may r e s u l t  f rom exposure t o  chemical substances i n  consumer products ,  
and t h e  assessment o f  p robab le  r i s k  t o  man. 

2. D r i n k i n g  Water - The genera t ion  o f  g u i d e l i n e s  f o r  d r i n k i n g  water  
q u a l i t y .  Research i s  conducted t o  determine t h e  na tu re  and 
q u a n t i t i e s  o f  t r a c e  contaminants and t h e i r  p o t e n t i a l  h e a l t h  e f f e c t s .  
Ways t o  remove t o x i c  m a t e r i a l s  a re  i nves t i ga ted .  

3. Environmental  Contaminants Eva lua t i on  - The o b j e c t i v e s  o f  t h i s  
p r o j e c t  are t o :  

a. I d e n t i f y  and eva lua te  environmental  contaminants 
b. Assess t h e  r i s k s  t o  h e a l t h  
c. Reduce man's exposure t o  harmfu l  contaminants. 

P r i o r i t i e s  a re  t o  some e x t e n t  determined by t h e  Environmental  
Contaminants L i s t  o f  P r i o r i t y  Substances. 

4. Occupat ional  Hea l th  - The i d e n t i f i c a t i o n  o f  -hazardous chemicals i n  
t h e  workplace. Recornendat ions a re  made t o  o t h e r  government 
departments, bo th  f e d e r a l  and p r o v i n c i a l  . 

5. P e s t i c i d e s  - The o b j e c t i v e s  a re  t o  assess t h e  p o t e n t i a l  hazards o f  
new and e x i s t i n g  pes t i c i ,de  p roduc ts  t o  p e s t i c i d e  app l i ca to r s ,  
fo rmu la to rs ,  a g r i c u l t u r a l  workers, and bystanders,  and t o  p reven t  
unwarranted exposure t o  these compounds. 

PRIORIT IES  
The d e c i s i o n  as t o  which s p e c i f i c  chemicals a re  i n v e s t i g a t e d  w i t h i n  these 

broad p r o j e c t  areas i s  determined i n  a number o f  ways. S ince we a re  an 
adv i so ry  agency, our  work i s  determined t o  some e x t e n t  by t h e  problems 
r e f e r r e d  t o  us by o the r  departments, e.g. p e s t i c i d e  submissions a re  sen t  f o r  
e v a l u a t i o n  by t he  Department o f  A g r i c u l t u r e .  S ince  we a re  a p a r t  o f  
government, we must a l s o  respond t o  p u b l i c  concerns. We a l s o  c a r r y  o u t  
research  t o  i d e n t i f y  h i t h e r t o  unforeseen hazards. I n  add i t i on ,  we do make 
some at tempt  t o  p r i o r i t i z e  t h e  environmental  chemicals f o r  i n v e s t i g a t i o n  by 
e v a l u a t i n g  t h e  p o t e n t i a l  t h a t  a chemical  has f o r  hazard based on t h e  f o l l o w i n g  
f ac to r s :  

1. ' The s e v e r i t y  and frequency o f  e f f e c t s  on human h e a l t h  



2. The u b i q u i t y  o r  abundance o f  t h e  substance i n  t h e  environment 

3. I t s  pers is tence i:n t h e ,  env i  ronment ' . .  

4. The p o s s i b i l i t i e s  f o r  environmental t r ans fo rma t i on  i n t o  more t o x i c  
substances 

5. The s i z e  o f  t h e  t a r g e t  populat ion.  

It was by us ing  these and o ther  cons idera t ions  t h a t  t h e  1 i s t  o f  t he  p r i o r i t y  
substances was developed i n  c o l l a b o r a t i o n  w i t h  Environment Canada (Tab le  1). 

ORGANIZATION OF THE BUREAU OF CHEMICAL HAZARDS 
To c a r r y  ou t  i t s  a c t i v i t i e s ,  t h e  bureau i s  organized i n t o  two d i v i s i o n s :  

t h e  Mon i to r i ng  and C r i t e r i a  D i v i s i o n  and t h e  Environmental and Occupat ional 
Toxico logy D iv i s i on .  The Mon i to r i ng  and C r i t e r i a  D i v i s i o n  i s  e s s e n t i a l l y  
concerned w i t h  determin ing o r  p r e d i c t i n g  the  dose o f  a p a r t i c u l a r  chemical t o  
which man i s  exposed by reason o f  t h e  environment i n  which he l i v e s  o r  t h e  
p lace  where he works. The Environmental and Occupational Toxico logy D iv i s i on ,  
on t h e  o ther  hand, i n v e s t i g a t e s  t h e  t o x i c o l o g i c a l  p r o p e r t i e s  o f  chemicals w i t h  
a view t o  p r e d i c t i n g  the  p o t e n t i a l  e f f e c t s  on man. Considerat ion o f  these two 
aspects together  permi ts  a h e a l t h  hazard assessment t o  be performed l ead ing  t o  
recorrmendations and regu l  ar  c o n t r o l  i f  necessary. The remainder o f  t h e  
paper w i l l  at tempt t o  i n d i c a t e  how we i n  t h e  Mon i to r i ng  and C r i t e r i a  D i v i s i o n  
at tempt  t o  es t imate  dose o r  exposure o f  man t o  s p e c i f i c  chemicals. 

E S T 1  MAT1 ON OF EXPOSURE 
Man i s  exposed t o  chemicals p r i n c i p a l l y  through t h r e e  rou tes  - t h e  food he 

eats, t he  water he dr inks,  and the  a i r  he breathes. I n  some cases c e r t a i n  
chemical substances can a1 so be absorbed through t h e  sk in.  When cons ide r i ng  
t h e  dose o f  a chemical rece ived by t h e  general populat ion,  we t h e r e f o r e  need 
t o  know t h e  concen t ra t i on  o f  t h e  substance i n  food, a i r ,  and water, and t h e  
amounts o f  these media which man takes in .  I n  developing exposure i n fo rma t i on  
we would i d e a l l y  l i k e  t o  have data on t h e  t o p i c s  l i s t e d  i n  Table 2. We would 
probably-never  be able t o  gather  t h i s  complete range o f  data f o r  any one 
chemical, bu t  these are t h e  f i e l d s  t h a t  we would search: 

1. Physico-Chemical P rope r t i es  - For a new substance t h i s  cou ld  l ead  t o  
an app rec ia t i on  o f  t h e  l i k e l y  behaviour i n  t h e  environment: where 
migh t  i t  be found and i t s  p o t e n t i a l  f o r  pers is tence.  

2. Sources o f  Environmental P o l l u t i o n  - Does i t  occur n a t u r a l l y ?  What 
i s  t h e  r e l a t i v e  c o n t r i b u t i o n  from man-made a c t i v i t i e s ?  What are t h e  
t rends? 

3. Environmental Transpor t  and D i s t r i b u t i o n  - Cons idera t ion  i s  g iven  t o  
t he  fo rma t i on  of degradat ion products and commonly formed i m p u r i t i e s ,  
e.g. DDE formed f rom DDT, and d iox ins  i n  chlorophenols.  



T A B L E  I. . . 
. . .  

ENVl  RONMENTAL CONTAMI NANTS-PR I OR1 TY SUBSTANCES 

Those substances which the  government i s  s a t i s f i e d  pose a s i g n i f i c a n t  
danger t o  t he  environment o r  human h e a l t h  and f o r  which r e g u l a t i o n s  a re  
being developed: 

1. Chl o r o f  1 uoromethanes 4. Po l ych lo r i na ted  Biphenyls  

2. M i rex  5. Po l ych lo r i na ted  Terphenyl s 

3. Polybromi nated b iphenyl  s 

CATEGORY I1 

Those substances which the  government has reason t o  b e l i e v e  pose a 
s i g n i f i c a n t  daoger t o  t he  environment o r  human hea l th  and which are being 
i nves t i ga ted  i n  depth t o  determine the  nature and ex ten t  o f  t h e  danger and 
t h e  appropr ia te  means t o  a1 l e v i a t e  t h a t  danger: 

, . .I .  Arsenic  4. - Lead. ' 

2. Asbestos 5. Mercury 

CATEGORY I11 

Those substances which the  government be l ieves  may pose a s i g n i f i c a n t  
danger t o  t h e  environment o r  human heal th ,  o r  about which f u r t h e r  d e t a i l e d  
in fo rmat ion ,  i n c l u d i n g  t o x i c o l o g y  and amounts used, i s  requ i red :  

1. Cadmium 5. Organot i  ns 

2. Chlorobenzenes 6. Phtha la te  Es ters  

3. Chlorophenols 7. T r i  a r y l  Phosphates 

4. Hexachl o rocyc l  opentadiene 

and i t s  Adducts 



TABLE 2 . , 

1 NFORMAT ION REQUIRED FOR ASSESSMENT OF HUMAN EXPOSURE 
. . 

IDENTITY, PHYSICAL AND CHEMICAL PROPERTIES 

1. Nomencl a tu re  and s t r u c t u r a l  f ormul a  
2. M e l t i n g  p o i n t ,  b o i l i n g  po in t ,  s o l u b i l i t y ,  p a r t i t i o n  c o e f f i c i e n t s ,  

vapour pressure 
3. P h o t o s t a b i l i t y ,  thermal s t a b i l i t y ,  c h e l a t i n g  a b i l i t y ,  a d s o r p t i v i t y ,  

pH s t a b i l i t y  

SOURCES OF ENVIRONMENTAL POLLUTION 

1. Natura l  occur.rence 
2. I n d u s t r i a l  p roduc t i on  data and p r o j e c t i o n s  
3. U t i l i z a t i o n  p a t t e r n s  - by i n d u s t r y  and t h e  genera l  p u b l i c ,  e x t e n t  o f  

use 
4. I n d u s t r i a l  re lease  t o  a i r  and water 
5. E f f e c t  o f  waste-disposal methods, e f f ec t i veness  o f  c o n t r o l  

techno log i  es 

ENVIRONMENTAL TRANSPORT AND TRANSFORMATION 

1. T ranspo r ta t i on  and d i s t r i b u t i o n  between media (water,  a i r ,  s o i l )  
2. Environmental t rans fo rmat ions  and degradat ion processes 
3. I n t e r a c t i o n  w i t h  phys ica l ,  chemical, and b i o l o g i c a l  f a c t o r s  
4. B ioconcent ra t  i o n  and pers is tence  
5. Cons idera t ion  o f  degradat ion p roduc ts  o r  i m p u r i t i e s  

ENVIRONMENTAL LEVELS AND HUMAN EXPOSURE 

1. Leve ls  i n  food, a i r ,  and water 
2. Occupat ional and o the r  s i t u a t i o n s  o f  exposure (e. g. hobbies, smoking) 
3. Es t ima te ,o f  e f f e c t i v e  human exposure f rom a l l  sources 
4. B i o l o g i c a l  i n d i c a t o r s  o f  exposure 

. 



4. Exposure Levels  - The aim t o  develop an es t ima te  o f  human exposure 
f rom a l l  sources. The i n f o r m a t i o n  d iscussed p r e v i o u s l y  p rov ides  an 
account o f  t h e  f a c t o r s  which c o n t r i b u t e  t o  exposure and can p o i n t  t h e  
way t o  c o n t r o l  s t r a tegy .  

Food i s  o f t e n  t h e  l a r g e s t  s i n g l e  c o n t r i b u t o r .  I n  many cases good da ta  on 
l e v e l s  are ava ' i lab le  f rom m o n i t o r i n g  a c t i v i t i e s ,  and t h i s  can be coupled w i t h  
consumption hab i t s .  

A i r  i s  o f t e n  a  minor  source b u t  cons iderab le  v a r i a t i o n  can be encountered 
w i t h  occupat ion and o the r  s i t u a t i o n s  such as hobbies and smoking. 

The amounts o f  d r i n k i n g  water consumed va ry  f rom person t o  person and 
depend on f a c t o r s  such as age and a i r  temperature.  U n t i l  r e c e n t l y  we have 
assumed t h a t  an a d u l t  consumes, on average, two l i t r e s  per  day. We have 
r e c e n t l y  conducted a  survey t o  i n v e s t i g a t e  d r i n k i n g  water consumption p a t t e r n s  
i n  Canada. The r e s u l t s  are shown i n  Table 3. Approx imate ly  1,000 persons 
were surveyed by ques t i onna i re  i n  b o t h  w i n t e r  and summer. Tap water  
consumption was i n v e s t i g a t e d  i n  t h e  va r i ous  forms l i s t e d .  The average was 
1.34 l i t r e s  per  day w i t h  l i t t l e  d i f f e r e n c e  between summer and w i n t e r .  

EXAMPLES 
I would now l i k e  t o  conclude w i t h  a  few examples f rom our  own l a b o r a t o r i e s  

, where we have at tempted t o  ga ther  i n f o r m a t i o n  on p a r t i c u l a r  substances t o  
which Canadians are exposed v i a  t h e i r  d r i n k i n g  water. I n  1976/77 we c a r r i e d  
o u t  a  survey o f  t r iha lomethanes  i n  t h e  d r i n k i n g  water  supp l i es  o f  70 c i t i e s .  
T h i r t y - e i g h t  percen t  o f  t he  popu la t i on  were covered by t h e  survey. Samples 
were taken  of t h e  raw water, t r e a t e d  water, and a t  two p o i n t s  i n  t h e  
d i s t r i b u t i o n  system. Since ch lo ro fo rm  i s  formed by t h e  a c t i o n  o f  c h l o r i n e  
added a t  t h e  t rea tment  p l a n t  and f r e e  c h l o r i n e  i s  p resen t  throughout,  as 
expected, h i ghe r  l e v e l s  o f  ch lo ro fo rm  are found a t  t h e  consumer's tap. Such a  
survey, o f  course, p resen ts  t h e  s i t u a t i o n  a t  o n l y  one i ns tance  i n  t ime.  I t  
may no t  r ep resen t  t h e  p i c t u r e  a t  o t h e r  t imes o f  t h e  year  and may l e a d  t o  
e r r o r s  if used t o  c a l c u l a t e  p o t e n t i a l  dose t o  man. So we d i d  some f u r t h e r  
work i n  t h e  Ot tawa/Hul l  reg ion .  We measured ch lo ro fo rm  l e v e l s  i n  t h e  water  a t  
t h r e e  t rea tment  p l a n t s  every two weeks f o r  a  year .  These data, when coupled 
w i t h  consun~pt ion data, a l l o w  a  much more accurate es t ima te  o f  ch lo ro fo rm  
i n t a k e  f rom d r i n k i n g  water. 

A t  t h e  same t ime  as t h e  t r iha lomethane survey was c a r r i e d  out,  samples o f  
d r i n k i n g  water were a l s o  taken f o r  a  survey o f  NTA. NTA has been used 
e x t e n s i v e l y  i n  household de te rgen t  p roduc ts  i n  Canada s i nce  about 1970 when a  
l i m i t  was imposed on t h e i r  phosphate con ten t .  Most c i t i e s  had l e v e l s  l e s s  
than  10 pg/L. One o f  t h e  p o i n t s  of concern t o  us was t o  determine whether 
NTA l e v e l s  are i n c r e a s i n g  i n  our  water  supp l ies .  The r e s u l t s  o f  a  s i m i l a r  
survey conducted i n  1975 show t h a t  t h e  tendency i s  towards lower  r a t h e r  than  
h ighe r  l e v e l s  of NTA, even though t h e  more r e c e n t  da ta  were acqu i red  f rom a  
mid -w in te r  survey when t h e  l e v e l s  would be expected t o  be a t  t h e i r  h i g h e s t  
values. 

Other s t u d i e s  on substances i n  t a p  water  i n c l u d e  po l ynuc lea r  aromat ic  
hydrocarbons i n  Ottawa t a p  water (Tab le  4 ) .  Th is  i s  o n l y  a  p a r t i a l  l i s t  



TABLE 3 . . 

DR l N K ~ l  NG WATER CONSLlFlPTl ON STUDY 

, . Average consumption (litres/day] for 
various forms and for both seasons 

TABLE 4 

. . . . . . . . . . .  

. *. : . . 
FORM OF WATER 

Ted 

Coffee 

, Milk ' 

Other Beverage 

Home Made 
Beer/Wi ne 

Water. -' 

Added Water 
(Ice) 

Soup 

Popsicles 

Baby  evera age ' 

All Forms 
. . . . . . . . . . . . .  

PARTIAL  L l  ST OF 
... POLYNUCLEAR AROMAT l C HYDROCARBONS 

DETERMINED IN OTTAWA TAP WATER. 1977 

AGE 

COMPOUND 

0 - 5 
.01 

.01 . 

.09 

.28 

.24 

.O1 

.06 ' 

.03 

.04, 

.76 

Naphthalene 

2-Methylnaphthalene 

1-Methylnaphthalene 

1.3-~imethylnaphthalene I 
2,3,5-Trimethylnaphthalene 

Biphenyl 

3,3'-Dimethylbiphenyl 

4.4'-Dimethylbiphenyl 

Fluorene 

 hena an threne 
Anthracene 

Fluoranthene 

- Pyrene 

Triphenylene 

6 - 17 
.04 

.06 

.12 

.34 

.02 . 

.42 

.02 
. 

.07 

.03 

' - 

1.14 

Benz(a1anthracene 

Chrysene 

55 and over 

.42 

.42. 

.08 

. li 

.03 

.37 

.02 

.11 

' 

1.57 

18 - 54 
.26 

.44 

.05 

.17 

.06 

.39 

.03 
. 

.07 . . 

- .  

1.47 

Jan. 1 Feb. 

Total 

-21 

.30 

.08 

.21 

.04 

.38 

.03 

.08 

. .01 

.01 

1.34 : 

Benoit, U, Intern. J. Environ. Anal. Chem., 1979, in press. 



TABLE 5 

CHLOR I NATED PEST I C I DE R E S l  DUE LEVELS I N 
OTTAWA TAP WATER, 1975 

Williams, e t  al., Pest. Monit. J., 12, 1-63(1978). 

PESTICIDE 

a- BHC 

y- BHC 

Heptachlor 

A ld r i n  

Heptachl or Epoxide 

0 , ~ ' - D D E  

D i e l d r i n  

0 , ~ ' - D D E  

Endr i n 

0,~'-DDT 

TABLE 5 

N-NITROSOD I ETHANOLAM I NE I N  CUTT I NG FLU 1 DS 

CONCENTRATION, ng/L 

Range 

0.1 - 15 

0.4 - 11 

0.1 - 1 

0.1 - 6 

0.2 - 9 

0.1 - 0.5 

0.1 - 4 

0.1 - 3 

1 - 7  

0.2 - 8 

SAMPLE 

A 

B 

C 

D 

E 

F 

G 

H 

I 

Mean 

6 + 4  - 
3 + 3 - 
0.69.3 

0.9+ 1 - 
3 2 3  

0.2+0.2 - 

1 - + 1 

1 + 1 

4 + 4  - 
3 + 3  - . 

PERCENT 
NITRITE 

8.0 

7.2 

8.2 

3.4 

9.8 

0.2 

8.6 

3.8 

1.7 

N-NI'TROSODI ETHANOLAMINE (mg/g) 

TH I N  LAYER 
CHROMATOGRAPHY 

0.55 

0.41 

4.15 

0.69 

0.83 

t race 

0.83 

0.42 

- 

GAS CHROMATOGRAPHY - 
MASS SPECTROMETRY 

0.36 

0.23 

5.53 

0.40 

0.99 

- 
0.62 

0.35 

- 



showing those detected a t  h ighes t  concentrat ion.  The v a r i a t i o n  i n  l e v e l s  
w i t h i n  one month i s  shown. 

Table 5 shows the  r e s u l t s  o f  mon i to r ing  se lec ted  pes t i c i des  monthly from 
January t o  December 1976, i n  Ottawa tap  water. No obvious t rends were noted. 

F i n a l l y ,  I would l i k e  t o  show an example of some work i n  t h e  consumer 
product  f i e l d .  Synthet ic  c u t t i n g  f l u i d s ,  used t o  reduce f r i c t i o n  du r ing  metal 
g r i n d i n g  o r  d r i l l i n g ,  u s u a l l y  conta in  ethanolamines as emu ls i f i e r s  and n i t r i t e  
t o  min imize corros ion.  These components can r e a c t  t o  g i v e  h igh  concent ra t ions  
o f  carc inogen ic  ni trosamines. We analyzed 24 d i f f e r e n t  brands o f  c u t t i n g  
o i l s ,  as shown i n  Table 6. Concentrat ions up t o  5,000 mg/kg were found i n  
e i g h t  products. This  r e s u l t e d  i n  a ban under t h e  Hazardous Product Act o f  t he  
s a l e  o f  c u t t i n g  o i l s  which con ta in  t h e  two components which can g i v e  r i s e  t o  
n i t rosamine formation. 



CHAPTER 16 

HAZARD ASSESSMENT IN THE 
TOXPCOLOGBCAL EVALUATION DIVISION 

D.L. Grant 
Bureau o f  Chemical Sa fe ty  

Department o f  Na t i ona l  Hea l th  and Wel fare 
Ottawa, On ta r i o  KIA OL2 

I have attempted t o  develop a  s h o r t  t a l k  u s i n g  t h e  g u i d e l i n e s  t h a t  were 
sen t  t o  t h e  speakers. F i r s t l y ,  I would l i k e  t o  i d e n t i f y  t h e  group t o  which 
I belong by saying, I am a  member o f  t h e  P e s t i c i d e  Sect ion, T o x i c o l o g i c a l  
Eva1 u a t i o n  D i v i s i o n ,  Bureau o f  Chemical Safety,  Foods D i r e c t o r a t e ,  Hea l t h  
P r o t e c t i o n  Branch, Department o f  Na t i ona l  Hea l th  and Welfare.  

The l e g a l  j u r i s d i r t i o n  behind what we do i s  t h e  Food and Drug Act and Regu- 
l a t i o n s .  For  t h e  v s t  pa r t ,  t h e  p a r t  o f  t h e  ac t  which app l i es  t o  us i s  P a r t  1, 
A r t i c l e  4, which s ta tes ,  "No person s h a l l  s e l l  an a r t i c l e  o f  f o o d  t h a t :  

( a )  has i n  o r  upon i t  any poisonous o r  harmfu l  substance; 
( b )  i s  u n f i t  f o r  human consumption; 
( c )  c o n s i s t s  i n  whole o r  i n  p a r t  o f  any f i l t h y ,  p u t r i d ,  d i sgus t i ng ,  

r o t t e n ,  decomposed o r  diseased animal o r  vegetable substance; 
( d )  i s  adu l te ra ted ;  o r  
( e )  was manufactured, prepared, preserved, packaged o r  s t o r e d  under 

u n s a n i t a r y  cond i t i ons .  " 

The nex t  p o i n t  which I w i l l  address i s  what i s  our  s c i e n t i f i c  and tech-  
n i c a l  base f o r  hazard assessment, or,  how and where does our  i n f o r m a t i o n  come 
from. Wel l ,  t h e  l a t t e r  p a r t  i s  t h e  s imp le r  t o  answer, as f a r  as p e s t i c i d e s  
go. The m a j o r i t y  o f  our  i n f o r m a t i o n  comes f rom what we c a l l  a  submission o r  
p e t i t i o n  f rom t h e  manufac tu r ing  company t h a t  wants t o  p u t  t h e - p e s t i c i d e  on t h e  
market. I n  t h e  e v a l u a t i o n  procedure, t h e  submission i s  sen t  t o  Canada A g r i -  
c u l t u r e  which c o n t r o l s  t h e  r e g i s t r a t i o n  o f  p e s t i c i d e s  i n  Canada under t h e  Pest  
Con t ro l  Products Act. I n  t u r n ,  Canada A g r i c u l t u r e  has a  number o f  agencies 
eva lua te  t h e  p a r t s  o f  t h e  submission which a re  o f  i n t e r e s t  t o  them. 

I n  t h e  Foods D i r e c t o r a t e ,  we rev iew  a l l  p e s t i c i d e s  which have a  f ood  use. 
Th is  i nc l udes  rev iew ing  t h e  chemis t ry  o f  t h e  a c t i v e  i n g r e d i e n t  and fo rmu la -  
t i o n s ,  f i e l d  t r i a l  r es i due  data, and r e s u l t s  o f  t o x i c i t y  s t ud ies  w i t h  labo-  
r a t o r y  animals. 

As our  name - Bureau of Chemical Sa fe ty  - i nd i ca tes ,  t h e  m a j o r i t y  o f  eva l -  
ua t i ons  a re  " s a f e t y  i n  use" o f  chemicals. The burden o f  p rov ing  t h e  s a f e t y  i s  
on t h e  company p roduc iqg  t h e  chemical .  Our requi rement  f o r  t o x i c i t y  s t u d i e s  
i s  open-ended, t h a t  i s ,  a l though we have some s p e c i f i c  requirements,  any number 
of s t ud ies  may be requested u n t i l  we a re  s a t i s f i e d  t h a t  t h e  " s a f e t y  i n  use" o f  
t h e  p roduc t  has been es tab l i shed .  



Although we are main ly  i n t e r e s t e d  i n  assessing the  t o x i c i t y  o f  repeated 
exposure t o  the  pes t i c i de ,  we r e q u i r e  t h a t  t h e  acute t o x i c i t y  be s tud ied  i n  
males and females o f  two species. One o f  t he  species should be non-rodent. 
Dermal and i n h a l a t i o n  acute t o x i c i t i e s  and eye and s k i n  i r r i t a t i o n  studies are 
o f  i n t e r e s t  and reviewed but  are o f  g rea ter  importance t o  those i n  occupat ional  
heal th.  

I nves t i ga t i ons  o f  the  t o x i c i t y  from shor t - term exposure t o  the  p e s t i c i d e  
are c a r r i e d  out by having the  t e s t  animal consume a d i e t  con ta in ing  var ious 
l e v e l s  o f  the  pes t i c i de .  The length  o f  t he  study may vary from 90 days f o r  
r a t s  t o  1 year f o r  dogs. The studies are begun w i t h  males and females o f  
weanling age. Often, i n  t h i s  study o f  shor t - term t o x i c i t y ,  21-day dermal and 
i n h a l a t i o n  .s tudies are c a r r i e d  out, but  again these are o f  more i n t e r e s t  t o  
those i n  eva lua t i ng  hazards t o  p e s t i c i d e  manufacturers and app l ica tors .  

Then, we have t h e  s tud ies  requ i red  f o r  t he  eva lua t i on  o f  chron ic  exposure 
t o  the  pes t ic ide .  This  study i f  designed p rope r l y  may a l so  be used f o r  asses- 
s ing t h e  carc inogenic p o t e n t i a l  o f  t h e  pes t i c i de .  Males and females, o f  wean- 
l i n g  age, are exposed t o  the  p e s t i c i d e  f o r  t h e i r  e n t i r e  l i f e  o r  a minimum o f  
18 and 24 months f o r  mice and ra ts ,  respec t i ve l y .  This p e s t i c i d e  i s  i nco r -  
porated i n t o  the  d i e t  a t  4 t o  5 l e v e l s  and inc ludes a zero l e v e l  ( c o n t r o l  
d i e t ) .  

A v a r i e t y  o f  parameters, i n c l u d i n g  body weight, food and water con- 
sumption, appearance, behaviour, c l i n i c a l  chemistry, u r i n a l y s i s ,  hematology, 
gross- and h is topathology,  and organ weights are examined o r  measured and 
recorderd f o r  eva lua t i on  i n  t h e  90-day and 2-year s tudies.  

The ef fect  o f  t h e  p e s t i c i d e  on reproduct ion  i s  i nves t i ga ted  by c a r r y i n g  
ou t  2- o r  3-generat ion s tud ies  w i t h  2 l i t t e r s  per  generat ion. The t e s t  animal 
i s  f r e q u e n t l y  the  r a t ,  and d i e t a r y  exposure t o  t h e  t e s t  chemical begins when 
the  Fo.generat ion are weanlings and cont inues u n t i l  t h e  F2b o r  F3b are 
a ~ ~ t o p s i e d .  A number of parameters i nc lud ing  number o f  pregnancies, weight o f  
dam, s i z e  o f  l i t t e r ,  weight o f  l i t t e r  a t  b i r t h  and a t  weaning, and s u r v i v a l  o f  
l i t t e r  are recorded. A l l  animals are autopsied and examined grossly .  H i s to -  
pa tho log i ca l  examinations are c a r r i e d  ou t  on animals i n  t h e  f i n a l  autopsy. 

The t e r a t o g e n i c i t y  p o t e n t i a l  of t he  chemical i s  measured by dos-ing preg- 
nant r a t s  o r  r a b b i t s  a t  s p e c i f i e d  t imes and examining the  o f f s p r i n g  f o r  
abnormal i t ies.  

The study o f  t he  metabolism o f  t h e  p e s t i c i d e  i n  a t  l e a s t  one species i s  a 
requirement. I f  t h e  sho r t -  or  long-term s tud ies  i n d i c a t e  a s i g n i f i c a n t  species 
d i f f e r e n c e  i n  t h e  t o x i c i t y  o f  t he  pes t ic ide ,  then metabol ic  s tud ies  w i t h  both 
species should be c a r r i e d  out. The d i f f e rences  i n  t o x i c i t y  may be expla ined 
by d i f f e r e n c e  i n  metabolism. 

The p ro toco l  f o r  t h e  study o f  delayed n e u r o t o x i c i t y  i s  under review. 
Present ly,  t he  adu l t  hen i s  t h e  t e s t  animal of choice and a s i n g l e  dose i s  
adminis tered u s u a l l y  along w i t h  at ropine.  The hens are observed f o r  21 days, 
autopsied, and examined h i s t o p a t h o l o g i c a l l y .  Only organophosphorus p e s t i c i d e s  
are requ i red  t o  be t e s t e d  f o r  delayed n e u r o t o x i c i t y .  



Mutagen ic i ty  t e s t i n g  methods designed as shor t - term cancer t e s t s  are 
undergoing very a c t i v e  review and, a1 though we encourage companies t o  submit 
r e s u l t s  o f  these tes ts ,  no regu la to ry  a c t i o n  w i l l  be taken on these r e s u l t s  a t  
t h i s  t ime. 

The t o x i c i t y  s tud ies  are designed t o  e s t a b l i s h  the  no-observed-toxic- 
e f f e c t  l e v e l  (NOEL), which i s  expressed on a  mg/kg body weight per day basis.  
To c a l c u l a t e  t h e  acceptable d a i l y  i n t a k e  (ADI), a  sa fe ty  f a c t o r  i s  app l ied  t o  
t h e  NOEL obtained w i t h  t h e  most s e n s i t i v e  species. 

The use o f  the  term AD1 i s  unique t o  t h e  sa fe ty  eva lua t ion  o f  food ad- 
d i t i v e s  and pes t ic ides ,  and I am sure t h a t  people i n  those areas would l i k e  t o  
keep i t  t h a t  way. However, t he  AD1 has been adopted by people i n  o the r  areas. 
We p r e f e r  t he  term " t o l e r a b l e  d a i l y  i n take "  f o r  contaminants such as PCB's. 
The World Heal th Organisat ion Expert C o m i  t t e e  on Pes t i c i de  Residues def ined 
AD1 as " the  d a i l y  dosage of a  chemical tha t ,  dur ing  an e n t i r e  l i f e t i m e ,  appears 
t o  be w i thout  appreciable r i s k  on t h e  basis  o f  a l l  t h e  f a c t s  known a t  t h e  
t ime" . 

A f t e r  we have ca l cu la ted  the  AD1 f o r  t h e  p e s t i c i d e  under review, t h e  
maximum exposure from res idue i n  food i s  est imated by m u l t i p l y i n g  t h e  t o l e r -  
a n c e ( ~ )  requested f o r  t he  p e s t i c i d e  by t h e  q u a n t i t y  consumed o f  t he  food(s)  
f o r  which a  to le rance(s)  has been requested. The food consumption f i g u r e s  are 
a c t u a l l y  food disappearance f igures ,  and may be an over-est imate o f  t he  ac tua l  
consumption. Also, we over-est imate exposure by assuming t h a t  - a l l  t he  food(s)  
has been t r e a t e d  w i t h  t h e  p e s t i c i d e  and t h e  res idue i s  a t  t h e  to le rance  l e v e l .  
If the  AD1 i s  l a r g e r  than t h e  "maximum est imated exposure", then we would nor- 
ma l l y  recomnend t h a t  t he  requested to le rance(s)  be granted. 

The g rea t  m a j o r i t y  o f  the  in fo rmat ion  used f o r  e s t a b l i s h i n g  an AD1 f o r  a  
p e s t i c i d e  i s  inc luded i n  the  manufacturer 's  submission. However, i n  t h e  case 
o f  chemical contaminants i n  foods, t he  in fo rmat ion  used t o  c a l c u l a t e  a  " t o l e r -  
ab le  d a i l y  in take"  may come main ly  from t h e  s c i e n t i f i c  l i t e r a t u r e .  A s t reng th  
o f  our p e s t i c i d e  s a f e t y  eva lua t ion  program i s  t h a t  t h e  t o x i c i t y  s tud ies  must 
be c a r r i e d  ou t  and evaluated p r i o r  t o  t h e  compound being o f f e r e d  f o r  sale. 
Also, f i e l d  t r i a l s  must be c a r r i e d  out  and t h e  res idue data generated can be 
used t o  est imate maximum exposure. 

The major weaknesses of our eva lua t ion  are t h a t :  

1. We are us ing data generated w i t h  l abo ra to ry  animals t o  assess 
s a f e t y  i n  humans 

2. Chemicals are t e s t e d  i n d i v i d u a l l y ,  whereas man i s  exposed t o  a  
v a r i e t y  o f  chemicals 

3. Residue and t o x i c i t y  data o f  contaminants may be i n s u f f i c i e n t  

4. Maximum est imated exposure does not  inc lude exposure f rom t h e  
presence o f  t h e  chemical i n  a i r  and water. 
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The l e g i s l a t i o n  under which t h e  Ontar io  M i n i s t r y  o f  t h e  Environment (MOE) 
operates i s  conta ined i n  t h e  Ontar io  Water Resources Act (Revised 1970), t h e  
Environmental P r o t e c t i o n  Act (1971), t h e  Pes t ic ides  Act  (1973), and t h e  
Environmental Assessment Act (1975). Only t h e  Pes t i c i des  Act de f ines  a 
spec ia l  mechanism f o r  t h e  c o n t r o l  o f  t o x i c  substances, bu t  a l l  f o u r  au tho r i ze  
MOE t o  p r o t e c t  human h e a l t h  and the '  environment f rom t h e  e f f e c t s  o f  emissions 
o r  discharges o f  contaminants. Contaminant i s  de f ined  as "any so l i d ,  l i q u i d ,  
gas, odour, heat, sound, v i b ra t i on ,  r a d i a t i o n  o r  combinat ion o f  any o f  them 
r e s u l t i n g  d i r e c t l y  or i n d i r e c t l y  f rom t h e  a c t i v i t i e s  o f  man" which may cause 
any o f  a number o f  s p e c i f i e d  e f f e c t s .  For t h e  purposes o f  t h i s  workshop, we 
are concerned e s p e c i a l l y  w i t h  t h e  c o n t r o l  o f  chemical contaminants, bo th  those 
which c rea te  a l o c a l i z e d  hazard i n  t h e  v i c i n i t y  o f  a p o i n t  source and those 
which may be hazardous t o  human hea l th  o r  t h e  environment through chron ic  
low- leve l  exposure. The f o l l o w i n g  descr ibes how t h e  assessment o f  such 
hazards i s  c u r r e n t l y  c a r r i e d  ou t  i n  t h e  Prov ince of Ontar io,  and how hazard 
asses-sment p r i o r i t i e s  are determined. 

I n  Ontar io,  a chemical contaminant need no t  be dec la red  hazardous be fo re  
being sub jec t  t o  regu la t i on .  The need t o  c a r r y  ou t  hazard assessments i s  no t  
p rescr ibed l e g i s l a t i v e l y  o r  j u d i c i a l l y ,  and t h e  need t o  determine p r i o r i t i e s  
i s  based on l y  on resource l i m i t a t i o n s .  The r e g u l a t i o n  o f  a hazardous contam- 
inant ,  ' then, proceeds i n  e x a c t l y  t h e  same way as f o r  any o ther  contaminant. 

DEFT N I T I O N  OF "HAZARDOUS" 
As an ope ra t i ona l  d e f i n i t i o n ,  a hazardous contaminant i s  a t o x i c  substance 

which, by i t s e l f ,  i n  combinat ion w i t h  o the r  substances, o r  by  an environmental  
t r ans fo rma t i on  product  o r  metabo l i te :  

. . 
1. Causes a severe, i r r e v e r s i b l e  e f f e c t  on human hea l th  o r  o t h e r  

c r i t i c a l  b i o l o g i c a l  o r  eco log i ca l  e f f e c t  

2. May cause i t s  e f f e c t s  through low- level ,  chron ic  exposure 

3. I s  discharged i n  s u f f i c i e n t  q u a n t i t y  and res ides  i n  t h e  environment 
-in such a for111 and f o r  s u f f i c i e n t  t i n e  as t o  c rea te  an o p p o r t u n i t y  
f o r  exposure. 



DEVELOPMENT OF REGULATI QNS 
Emissions t o  the  atmosphere are regu la ted  on the  bas is  o f  standards o r  

guide1 ines f o r  exposure o f  c r i t i c a l  ( i  .e. most s e n s i t i v e )  receptors  as 
prescr ibed by permiss ib le  p o i n t  o f  -in~pingement concentrat ions.  C r i t i c a l  
receptors  may be humans (heal  t h y  odour, aes the t ics ) ,  animals, p lan ts ,  aquat ic  
l i f e ,  o r  economic mater ia ls .  These regu la t i ons  are developed on a case- 
by-case bas is  w i t h  regard t o  i n d i v i d u a l  chemicals, bu t  t h e  numerical con- 
cen t ra t i ons  apply t o  a l l  sources across the  province. Variances i n  source 
emission ra tes  are allowed, as long as a worst-case atmospheric d i spe rs ion  
c a l c u l a t i o n  i nd i ca tes  t h a t  the  permiss ib le  concent ra t ion  w i l l  n o t  be exceeded 
a t  any p o i n t  o f  impingement o r  c r i t i c a l  receptor  over any 30-minute period. 
Cer ta in  chemicals may a lso be regu la ted  by so-cal l e d  a i r  qua1 i ty  c r i t e r i a ,  
which are longer- term (e.g. 24 hours, 1 month, 1 year )  benchmarks f o r  
comnunity a i r  q u a l i t y ,  w i thout  reference t o  a p a r t i c u l a r  source. Sampling and 
a n a l y t i c a l  methods are now spec i f ied  r o u t i n e l y  w i t h  a regu la t i on .  The k inds  
o f  i n fo rma t ion  and op in ion  which go i n t o  a i r  standard o r  g u i d e l i n e  development 
are summarized i n  Tables 1 and 2. 

Discharges t o  r e c e i v i n g  waters i n  Ontar io  are c o n t r o l l e d  by the  impos i t i on  
of e f f l uen t  requirements. These are der ived by comparing the  r e s u l t s  o f  a 
s i t e - s p e c i f i c  r e c e i v i n g  water s tudy w i t h  any re levan t  federal  o r  p r o v i n c i a l  
e f f l u e n t  regu la t i ons  or  guidel ines,  and imposing t h e  more s t r i n g e n t  r e -  
quirement. 

A l l  sources i n  t he  prov ince - new and e x i s t i n g  - must be i n  compliance 
w i t h  a i r  and water requirements o r  be pu t  under a supervised c o n t r o l  program 
lead ing  t o  compl i ance. 

A new o r  mod i f i ed  source o f  any a i r  o r  water discharge must o b t a i n  a 
c e r t i f i c a t e  o f  approval o f  p o l l u t i o n  c o n t r o l  equipment be fore  opera t ion  may 
proceed. 

The Ontar io  environmental l e g i s l a t i o n  which has been descr ibed may n o t  be 
used t o  p r o h i b i t  t he  use o f  any substance, on l y  t o  regu la te  i t s  discharge t o  
the  ambient environment. I n  t h i s  context,  however, i t  i s  poss ib le  t o  pre- 
s c r i b e  'Izero" discharge. Nor does the l e g i s l a t i o n  make p r o v i s i o n  f o r  pre-  
manufacture o r  pre-market t o x i c i t y  t e s t i n g  or  r o u t i n e  i nven to ry  r e p o r t i n g  o f  
designated chemicals. 

SOURCES. OF I NFORMAT I ON 
The r e g u l a t o r y  procedures f o r  a i r  and water ( o r  any o the r  p a r t  o f  the  

na tu ra l  environment) contaminants depend upon knowing what contaminants are i n  
o r  expected t o  be i n  a discharge from a spec i f i c  source. A t  present, MOE 
obta ins  t h i s  in fo rmat ion  from the  f o l l o w i n g  sources: 

1. . L i s t s  o f  chemicals and process d e t a i l s  submitted i n  an a p p l i c a t i o n  
f o r  a c e r t i f i c a t e  of approval o r  i n  response t o  a m i n i s t r y  request  
f o r  t h i s  i n fo rma t ion  i n  t he  case of an e x i s t i n g  p lan t .  

2. L i s t s  o f  chemicals generated by i n d u s t r i a l  sec tor  surveys. 
a. General - o the r  agencies 
b. Spec i f i c  t o  Ontar io  - in-house or  consu l t i ng  engineers 



Table 1. DERIVATION OF THE LIMITING AMBIENT AIR CRITERION FOR A CONTAMINANT 

lnvsstlgated 
by 

Ueuel 
Sources of 
Information 

I 

1. Publlshed 
epldemlologlcel 
studles 

S1:c:c: ial S t 1 1 ~ 1  i .t; ' and (1) Phytotoxlcology Sectlon 
S ~ r v l  c:cX:; I~ rd i i ch ,  Alr Resources Branch 
M l n ~ s t r y  of Labour 

I 

2 Stud~es on human 
exposure 
(1) Acute toxlclty 
(2) Chronlc toxlclty 

Effect on Property 
and Meterlrls 

- 

Effect on Humanr 

technology Dovelop. 
ment and Appra~sal 
Soctlon 
A I ~  Resources Branch 

3. Studlee on anlmal 
exposuro 
(2) Acute toxlclty 
(2) Chronic Iox~clty 

Elfact on Vogbtrllon I Ell.ct on Anlmrls 

4.  ' ~ub l l shed  Threshol 
Llmit Values lor 
Occupational 

,-'-.Exposure (America1 
.Conference of 
Govurnmeritel 
lndustrlal 
Hyglenists) 

1. Published ut lc iee 
onef fectson .,  

dpeclflc plant 
sp*lss 

2. Greenhouse experl. 
menls on sensitive 
epecler under con- 
trolled condltlons 

3. Fleld experience 
wlth actual case 
hlslor~es 

1. Publlshed ertlcles 
on observed effects 
on anlmals 

2. Contect w11h the 
Veterinary Branch of 
the Mlnlstry of  
Agriculture and Food 

3. Personal communlc A 
tlon wlfh experts In 
the fleld I 

(2) Toriclty Un,t 
Welvr Resources Branch I 

Publlshed t o r ~ c ~ t y  sludles on l ~ s h  and aquatic 
plants 
Tox~crty tests carried out on llsh spgcles 
Communlcelton w11h other agencles engaged 
In slmllar rtudles. 

1. Literature search with 
respect to - 

. . 

Corrosion 
Soiltng 
Odour Threshold 
Synerglstlc Eftocls 

uslng standard 
sources such es: 

(1) Kirk-Othmer 
Encyclopedla 

(2) Dangerous Pro- 
tles of Industrial 
Maler~als (Sax) 

(3) Comp~lat~on o f  
Odor and Tasto 
Threshold 
Data (Stahl) 

2. Actual experience in 
the field involving, 
ambient alr studies 

Table 2. FACTORS INVOLVED IN THE DETERMINATION OF '/2 hr. AVERAGE STANDARD 

1. Average sampling time d i f f e r e n t l a l  

I 2. Background concentration of the contami- I 

.3. Practical consideration of emlsslon control 

4 .A  var le ty  of unique f a c t o r s  such as 
synerglstlc effects, alr reactions, and speclal 
health consideratlons. 



3 . .  Systematic i nven to r i es  - consul tants o r  in-house.  
. .. . . 

- a:: . I n d i v i d u a l  p l a n t  s i t e s  . .  . . z .  
, . 

. . 
. :. 

. . . . 

, .  b. I n d u s t r i a l  sectors/chemical fami l i e s  , , 

. c. Trade assoc ia t ions  
-d. Data f r o m  fede ra l  o r  o ther  p rov inc ia ' l  agencies.. 

. . - . .  . - 

4. Mon i to r ing  o f  e x i s t i n g  sources and the  general environment. . .  

ASSESSMENT CRITERIA AND PRIORITY SETTING 
It i s  impossib le t o  develop regu la t i ons  f o r  a l l  t o x i c  chemicals so 

i d e n t i f i e d  - f o r  a l l  o f  t h e  reasons w e l l  known t o  workshop p a r t i c i p a n t s .  The 
c r i t i c a l  ques t ion  then becomes no t  j u s t  "Which t o x i c  chemicals are p o t e n t i a l l y  
hazardous?" bu t  "Wh,ich p o t e n t i a l l y  hazardous chemicals o r  source discharges 
are t h e  most hazardous?" That i s ,  t h e  most d i f f i c u l t  task i s  t o  determine 
hazard assessment p r i o r i t i e s  among t h e  many chemical and p o i n t  source 
candidates. This  problem i s  no t  new t o  workshop p a r t i c i p a n t s ,  nor i s  t h e  
problem o f  having these p r i o r i t i e s  decided by t h e  communications media. 

I n  order  t o  f a c i l i t a t e  t h e  development o f  a r a t i o n a l  p r i o r i t y  s e l e c t i o n  
and e a r l y  warning scheme, MOE es tab l ished the  Hazardous Contaminants Program 
and a Hazardous Contaminants Technical Committee which, i n  a d d i t i o n  t o  MOE 
s c i e n t i f i c  and techn ica l  staff ,  has members from the  On ta r i o  M i n i s t r i e s  o f  
Labour, I n d u s t r y  and Tourism, A g r i c u l t u r e  and Food, and an observer from 
Environment Canada. The members o f  t h i s  committee are working l e v e l  
s c i e n t i s t s  and engineers who, f o r  t h e  most pa r t ,  are a c t i v e l y  invo lved i n  
research and development, moni tor ing,  abatement, h e a l t h  e f f e c t s  assessment, 
and r e 1  ated f i e l d s .  

I n  e a r l y  1977, the  c o m i t t e e  undertook a hazard r a t i n g  exe rc i se  based on 
t h e  c h e c k l i s t  i n  F igu re  1, i n  order t o  determine a sho r t  p r i o r i t y  l i s t  o f  
p o t e n t i a l l y  hazardous chemicals. The candidates were t o  be se lec ted  from: 

1. The Hazardous Substances L i s t  (1976), a l i s t  o f  about 150 chemicals 
ranked and selected on t h e  bas is  o f  an index, which was t h e  r a t i o  o f  
t he  est imated Ontar io  use r a t e  (tonnes per  year )  t o  t he  On ta r i o  
occupat ional  h e a l t h  gu ide l i ne  (TLV) f o r  t h a t  substance, and on 'a 
sub jec t i ve  es t imate  of p o t e n t i a l  f o r  re lease i n  Ontar io.  The 
Hazardous Substances L i s t  had been se lec ted  from a t a b u l a t i o n  o f  
about 3,500 candidate chemicals (and t h e i r  p r o p e r t i e s )  which were 
determined t o  be used i n  Canada i n  s i g n i f i c a n t  q u a n t i t i e s .  

2. A j o i n t  p r i o r i t y  chemicals l i s t  developed by t h e  On ta r i o  M i n i s t r i e s  
of Environment, Health, Labour, and Natura l  Resources f o r  a 
p r  i o r i t y - s e t t i n g  exerc ise  undertaken by Environment Canada. 

3 .  Any o the r  candidate chemicals which had been f lagged by t h e  
i n d i v i d u a l  eva lua tor  from experience o r  reading i n  h i s  own area o f  
i n t e r e s t  o r  spec i a1 ty. 

The nominated chemicals were ranked according t o  t h e i r  t o t a l  scores i n  
t h i s  exercise, bu t  t h e  e n t i r e  l i s t  of nominated chemicals was reviewed by t h e  
e n t i r e  committee and a rev i sed  rank ing  determined. The chemicals so se lec ted  
were p laced i n  t h ree  categor ies:  



Figure 1. HAZARD RATING CHECKLIST 
MOE HAZARDOUS SUBSTANCES PROGRAMME 
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1. Those r e q u i r i n g  immediate a t t e n t i o n  and a c t i o n  by MOE - a c t i o n  
meaning i n fo rma t i on  gather ing,  problem i d e n t i f i c a t i o n ,  moni tor ing,  
r e g u l a t i o n  development, and so on as each case r e q u i r e d  

2. Those about which the  comm'ittee expressed concern bu t  which would no t  
r e q u i r e  immediate act ion,  o r  f o r  which programs were a l ready  underway 

3. Those which were c i t e d  by a t  l e a s t  one eva lua to r  bu t  which were no t  
thought t o  r e q u i r e  s p e c i f i c  a c t i o n  i n  t he  near f u tu re .  

The f i r s t  two ca tegor ies  from t h i s  l i s t  a re  shown i n  Table 3. It looks 
much l i k e  everybody e l s e ' s  p r i o r i t y  l i s t .  During the  i n te rven ing  two years, 
however, very few new p o t e n t i a l l y  hazardous s i t u a t i o n s  have been i d e n t i f i e d  i n  
t he  f i e l d  which have invo lved chemicals no t  on t h i s  r e l a t i v e l y  s h o r t  l i s t .  I t  
i s  c u r r e n t l y  being rev i sed  by t h e  Hazardous Contaminants Technical  Committee. 

The d e s c r i p t i o n  o f  our p r i o r i t y - s e t t i n g  procedure i n d i c a t e s  t h a t  a d d i t i o n s  
o r  de le t i ons  are no t  made according t o  a formal ized p r e s c r i p t i o n .  P r i o r i t i e s  
are determined, b a s i c a l l y ,  by consensus o f  m i n i s t r y  s c i e n t i f i c  and t e c h n i c a l  
s t a f f  achieved through t h e  a p p l i c a t i o n  o f  common sense t o  i n fo rma t i on  and 
experience. The number o f  p r i o r i t y  chemicals i s  l i m i t e d  t o  t h a t  which t h e  
committee be l i eves  can be p r o p e r l y  addressed w i t h  a v a i l a b l e  resources. It i s  
an a c t i o n  l i s t  r a t h e r  than a comprehensive hazard i nven to ry  and serves  as t h e  
bas is  f o r  a l l o c a t i n g  l i m i t e d  resources. - 
WATERBORNE HAZARDS 

The o r i g i n a l  Hazardous Substances L i s t  and the  committee's p r i o r i t y  l i s t  
r e f l e c t e d  concerns f o r  a i rbo rne  contaminants more so than waterborne 
contaminants, f o r  var ious  reasons. Recent ly  (November 1978) MOE pub1 ished a 
hazardous substances p o l i c y  respec t ing  waterborne contaminants, which was 
accompanied by a l i s t  o f  s p e c i f i c  chemical substances whose re lease " s h a l l  be 
evaluated on a case-by-case basis" .  This  l i s t ,  which i s  e n t i t l e d  "Substances 
w i t h  Undefined Tolerance L im i t s " ,  i s  e s s e n t i a l l y  t h e  m i n i s t r y ' s  water q u a l i t y  
t r a c e  contaminants p r i o r i t y  l i s t  f o r  f u t u r e  ac t ion .  The i n t e n t  i s  t h a t  a l l  
e f f l u e n t s  t o  r e c e i v i n g  waters i n  which these contaminants cou ld  be hazardous 
w i l l  be evaluated f o r  t he  l i s t e d  parameters, as shown i n  Table 4 .  

p r i n c i p a l  among the  i o u r i e s  used t o  develop t h e  water q u a l i t y  p r i o r i t y  
1 i s t  were: , . . . . . . . 

. . 

1. Proposed annexes t o  t h e  Canada-U.S. Great Lakes Water Q u a l i t y  
Agreement, 1976. . . 

2. ' Environment ~ a n a d a / ~ e a l t h  and Welfare Canada, " L i s t  o f  P r i o r i t y  : 

' Chemicals,.. 1977". .., . . 

. . .  . . . . .  

3. U. S. In teragency Tes t ing  Committee, "Chemical Substances f 0.r Fu r the r  
. Evaluat ion" ,  1977. , . . 

4.  U. S. Environmental P r o t e c t i o n  ' ~ ~ e n c ~ ,  "p re l im ina ry  Assessment o f '  
Suspected Carcinogens i n  D r ink ing  Water",  1975. . . 

' .  , 

along w i t h  cons iderab le  in-house t o x i c i t y  ' t e s t  data and , c o l l e c t e d  re fe rence  
m a t e r i a l  . on , . . ~  substances . . . . . . . t o x i c  t o .  aquat ic  organisms, . . . . . . 

. . 



TABLE 3 

MI  N 1 STRY OF THE ENVI KONMENT PR I OR I TY CHEMICAL SUBSTANCES 

. . . . , ,  . . . -  ~ . 

... . CATEGORY. A 
HIGHER PRIORITY 

. . . . . .. 
. . 

. , :  . *  
: . .. . 

-Arsen ic  (antimony, selenium, t e l l u r i u m )  

:PO 1 ycyc 1 i c , . . . aromatic. . , . .. . . . hydr&a+bons 
.. , . 

Halogenated arornat l c  hydrocarbons 
. . ,  : .  .. ' 

Mercury 

.Rad ionuc l ides  . , .  ; - .  . : . .  
. . . .  - .  . 

N i cke l  (z inc ,  chromi:"m, . . cadmium) 
.:. , ,  . . 

. . 
. . .  'V iny l  ch. lor ide 

Hal6s&i tod d- l ' i phat ic .  hydrocarbons 

' Aromatic hydrocarbons 

Aromatic ami nes . . 

Ch lo r ine  and c h l o r i n e  d iox ide  
. . . -  

. . .  . .  . 

. . . .  . . ,  . . . . 

, 

CATEGORY B .. . 

LOWER PRIOR I TY 

Polyhalogenated b iphenyls  ' . 

~ s b e s t b s  

~ e a d  

Phenol s  

Ph tha l i c  es te rs  

Acrylamide, a c r y l o n i t r i - l e  . . 

. .. 

~mnon ia ,  , , ' 

. .. 
, . ,  

. . 

Ni t rosamines 

Bromine . . 

N i t rogen 0xide.s and n i t r a t e s  

Hydrazine (and r e l a t e d  compounds) 

Ozone 

. . 



TABLE 4 

WATER MANAGEMENT I N ONTAR I 0  

SUBSTANCES W l TH UNDEF I NED TOLERANCE L 1 M 1 TS 

P 

METALS 

A1 umi num Chlorophenols 
Antimony Pentachlorophenol 
Barium Furf ural 
Boron Hal of orms 
Ces i um Chloroform 
Cobalt Chloro-Bromomethanes 
Manganese Mercaptans 
Molybdenum Methylmercaptan 
Stront i um Nitrosamines 
Thallium Dimethylnitrosamine 
Tin Nitro Aromatics 
Vanadi um Phenols and Derivatives 

Cresol s 
ORGANICS Polycyclic Aromatic Hydrocarbons 

Naphthalene 
Acryl oni tr i 1 e Benzo(a) pyrene 
Alkyl Amines Quinol ine 

Diethyl amine Styrene 
Dimet hyl ami ne Sulphonates 

Aryl Amines Dimethylsulphonate 
Benzidine Diethyl sulphonate 
Napt hyl ami ne 

Aryl Chlorides PESTICIDES 
Dichlorobenzene 
Hexachl orobenzene Bayer '73 
Trichl orobenzene Benomyl (Beni 1 ate) 
Trichlorobenzene Dichl orobeni 1 
Tetrachlorobenzene Disulfoton (Disyston) 

Aryl Sulfonic Acids Kelthane ,(Dicofol) 
Dodecylbenzene Methyl Parathion (Metaphos) 

Azo and Diazo Compounds Nal ed (Di brom) 
Benzene and Aliphatic Derivatives Rotenone 

To1 uene PM A 
Xyl ene TFM 
Diethylbenzene Herbicides actively used in 
Dimethylbenzene Ontario (9 listed) 

Carbon Tetrachloride Insecticides actively used in 
Chlorinated Ethylenes Ontario (4 listed) 

Tri chl oroethyl ene Fungicides actively used in 
Tetrachloroethylene Ontario (3 listed) 



SUMMARY AND CONCLUS IONS 
These p r i o r i t y  l i s t s ,  hope fu l l y ,  i d e n t i f y  those chemicals which have t h e  

h i ghes t  p o t e n t i a l  t o  cause hazards t o  human h e a l t h  o r  t h e  n a t u r a l  env i ron-  
ment. The l i s t s  do h i g h l i g h t  those substances about which much more i n f o r -  
mat ion needs t o  be gathered before thorough and r e l i a b l e  hazard o r  r i s k  assess- 
ments can be c a r r i e d  ou t .  

A t  present ,  i o s t  hazard assessments are c a r r i e d  ou t  on a case-by-case 
bas is ,  as t h e  need ar ises,  w i t h  respec t  t o  p o i n t  source discharges. Var ious 
branches o f  MOE c a r r y  ou t  day-to-day hazard assessments on t h e  above cases: 
Water Resources Branch, A i r  Resources Branch, P o l l u t i o n  Cont ro l  Branch (sewage 
t reatment ,  water  t reatment,  p e s t i c i d e s ) ,  and Waste Management Branch. The 
Water Resources Branch generates many o f  t h e  t o x i c i t y  t e s t  data r e q u i r e d  f o r  
t h e i r  assessments and those o f  t h e  P o l l u t i o n  Con t ro l  Branch by in-house 
exper iments and e f f l u e n t  % t e s t i n g  on aquat i c  organisms. 

Both a i r  and water  assessment programs make use o f  m o n i t o r i n g  da ta  from 
ex tens i ve  a i r  and water q u a l i t y  networks and f rom numerous spec ia l  surveys. 

I n  summary, MOE has no formal  p r o t o c o l  f o r  c a r r y i n g  ou t  hazard assessment 
o r  p r i o r - i ' t y  s e l e c t i o n  f o r  e i t h e r  a i r b o r n e  o r  waterborne contaminants.  These 
a c t i v i t i e s  occur  as p a r t s  o f  t h e  day-to-day program. The Hazardous Contami- 
nants Program and t h e  Hazardous Contaminants Technica l  Committee p r o v i d e  a 
forum f o r  c o o r d i n a t i o n  and j o i n t  p l ann ing  o f  t h e  a i r  and wate r  assessment 
programs, bu t  t h e  s t r e n g t h  o f  t h e  m i n i s t r y ' s  approach t o  hazard assessment i s  
t h a t  i t  i s  i n t e g r a t e d  w i t h  t h e  r e g u l a r  a c t i v i t i e s  o f  t h e  ope ra t i ng  branches 
and i s  no t  i s o l a t e d  i n  a separate branch o r  o f f i c e .  

A t  t h e  i n i t i a t i v e  o f  MOE, r i s k  assessments rega rd ing  human h e a l t h  and 
o the r  b i o l o g i c a l  e f f e c t s  of p r i o r i t y  contaminants and o the r  substances f o r  
which r e g u l a t i o n s  a re  r e q u i r e d  a re  c a r r i e d  o u t  by medica l  consu l t an t s  i n  t h e  
Spec ia l  S tud ies  and Serv ices  Branch, O n t a r i o  M i n i s t r y  o f  Labour. I n  t h e  
f o l l o w i n g  p resen ta t ion ,  Dr. Joan McEwan o f  t h a t  branch w i l l  desc r i be  i n  more 
d e t a i l  t h e  sources o f  data and assessment methods which a re  used. 

Be1 ow are some observa t ions  : 

1. P r i o r i t y  l i s t s  of env i ronmenta l  contaminants w i l l  d i f f e r  depending 
upon t h e  sca le  o f  an agency's j u r i s d i c t i o n .  Loca l  and s t a t e  o r  
p r o v i n c i a l  p r i o r i t i e s  w i l l  be d i f f e r e n t  f rom reg iona l ,  na t i ona l ,  o r  
g l o b a l  p r i o r i t i e s .  That i s ,  i t  may no t  be p o s s i b l e  t o  agree on a 
cornmon l i s t .  

2. I t  i s  n o t  necessary, i n  f a c t ,  i t may n o t  be d e s i r a b l e  t o  aim f o r  a 
common p r i o r i t y  l i s t  f o r  a l l  Great Lakes area agencies. It i s  more 
impor tan t  t h a t  agencies respons ib l e  f o r  c a r r y i n g  o u t  hazard 
assessment: 

a. Know what each o t h e r s '  p r i o r i t y  substances a re  
b. Have an e s t a b l i s h e d  means o f  communicating about s p e c i f i c  ac t i ons  

be ing  undertaken w i t h  r ega rd  t o  hazardous contaminants 
c. Have access t o  a common i n f o r m a t i o n  c lear inghouse  f o r  chemical 

da ta  and s t a t u s  o f  r e g u l a t o r y  a c t i v i t i e s .  



3. It i s  such a c lear inghouse o r  da ta -ga ther ing  c e n t r e  which should have 
a master p r i o r i t y  l i s t  which encompasses t he  p a r t i c i p a t i n g  (sponsor- 
i n g )  agencies '  l i s t s .  

4. P r i o r i t i e s  w i l l  d i f f e r  depending upon whether t h e  agency's focus  i s  
on c o n t r o l  of l o c a l  impact of p o i n t  sources o r  on g l o b a l  t r a c e  
con tamina t ion  by h i g h l y  p e r s i s t e n t  substances. The hazard assessment 
methodologies and t h e  r e q ~ ~ i r e d  i n p u t  da ta  may ve ry  w e l l  d i f f e r  f o r  
these cases. 

5. D i f f e ren t  hazard assessment s t r a t e g i e s  may be r e q u i r e d  f o r  e v a l u a t i n g  
new o r  e x i s t i n g  sources. 

6. P r i o r i t i e s  must be r e l a t e d  t o  t h e  a v a i l a b l e  human and f i s c a l  
resources. I t  makes l i t t l e  sense t o  develop an e labora te ,  fo rma l  
hazard assessment scheme o r  i n v e n t o r y  da ta - repo r t  i ng system i f  an 
agency does not  have o r  w i l l  no t  have t h e  resources t o  address o r  
f o l l o w  up t h e  output .  

7 .  I n  Ontar io ,  r i s k  assessment i s  no rma l l y  c a r r i e d  o u t  sepa ra te l y  f r om 
r i s k - b e n e f i t  o r  socio-economic impact ana lys is .  Th i s  process appears 
t o  a1 low f o r  a  more-or- less o b j e c t i v e  ( s c i e n t i f i c )  e v a l u a t i o n  o f  r i s k  
b e f o r e  t h e  m i t i g a t i n g  economic f a c t o r s  a re  considered. 



CHAPTER 18 

ONTARIO MINISTRY OF LABOUR PROGRAMS 

Joan C. McEwan 
Speci a1 Stud ies and Serv ices Branch 

On ta r i o  M i n i s t r y  o f  Labour 
Toronto, On ta r i o  M7A I T 7  

The r o l e  o f  t he  Occupat ional  Hea l th  and Safety D i v i s i o n  of t he  On ta r i o  
M i n i s t r y  o f  Labour r e f l e c t s  i n  i t s  e v o l u t i o n  t h e  response o f  r e g u l a t i n g  
agencies t o  t he  changing needs o f  t h e  t imes. 

A  D i v i s i o n  o f  I n d u s t r i a l  Hygiene w i t h i n  t h e  On ta r i o  Department o f  Hea l t h  
was c rea ted  i n  1921. There was an u rgen t  need, i n  p a r t i c u l a r ,  f o r  c o n t r o l  o f  
t h e  h e a l t h  o f  miners a t  a  p e r i o d  when t u b e r c u l o s i s  was a  s i g n i f i c a n t  cause of 
death among them. A  comprehensive program o f  annual ches t  x- rays and c e r t i -  
f i c a t i o n  f o r  miners was e s t a b l i s h e d  i n  1926. Through t h e  nex t  two decades, 
w i t h  t h e  es tab l i shment  o f  much new i n d u s t r y  i n  t h e  prov ince,  o t h e r  i n d u s t r i a l  
medica l  programs were developed, b u t  t h i s  e a r l y  i n i t i a t i v e ,  e s t a b l i s h e d  under 
t h e  S i l i c o s i s  Act, remained one o f  t h e  utmost importance i n  t h e  f i e l d  o f  
p r e v e n t i v e  hea l th .  

Gradual ly ,  t h e  scourge o f  t u b e r c u l o s i s  lessened, as d i d  t he  m o r b i d i t y  and 
m o r t a l i t y  assoc ia ted  w i t h  o the r  i n f e c t i o u s  diseases, and a t t e n t i o n  was focused 
on o the r  aspects o f  p r e v e n t i v e  medic ine such as cancer, h e a r t  disease, and 
accidents,  major  k i l l e r s  t o  t h e  p resen t  day. 

The I n d u s t r i a l  Hygiene D i v i s i o n  f l o u r i s h e d  u n t i  1  t he  mid-1960's. Growing 
awareness o f  t h e  importance o f  c lean  a i r  and water w i t h  respec t  t o  t o x i c  
chemical and phys i ca l  agents l e d  t o  t h e  r e a l i z a t i o n  t h a t  separate and more 
ex tens i ve  l e g i s l a t i o n  was r e q u i r e d  i n  t h i s  area. ' 

I n  1971, a  P r o v i n c i a l  M i n i s t r y  o f  t h e  Environment (MOE) was c rea ted  and 
serv ices  o f  t h e  I n d u s t r i a l  Hea l th  D i v i s i o n  r e l a t i n g  t o  water  q u a l i t y ,  a i r  
p o l l u t i o n ,  waste d isposa l ,  and p e s t i c i d e s  were t r a n s f e r r e d  t o  i t s  j u r i s d i c t i o n  
f r om t h e  M i n i s t r y  o f  Heal th .  Many members o f  s t a f f  f rom t h i s  d i v i s i o n  moved 
t o  MOE b u t  t h e r e  remained w i t h i n  t h e  M i n i s t r y  o f  Hea l th  t h e  medica l  and much 
o t h e r  t e c h n i c a l  support ,  p a r t i c u l a r l y  i n  t h e  f i e l d  o f  r a d i a t i o n .  A t  t h a t  
t ime, t h e  I n d u s t r i a l  Hygiene D i v i s i o n  became p a r t  o f  a  Community Hea l t h  
D i v i s i o n  w i t h  t h e  a p p r o p r i a t e l y  t i m e l y  t i t l e  o f  Environmental  Hea l t h  Serv ices 
Branch. 

I n  1976, based on a  recommendation made by Pro fessor  Ham i n  t h e  Royal 
Commission Report  on t h e  Hea l th  and Safety of Workers i n  Mines, t he  branch 
moved t o  t h e  O n t a r i o  M i n i s t r y  o f  Labour, and l a t e r  s p l i t  i n t o  two branches, 
one concerned ma in l y  w i t h  day-to-day problems and s u r v e i l  l ance  o f  t h e  work 
force, and t h e  o the r  o f  which I am a  member, r ep resen t i ng  i t s  D i r e c t o r ,  
Dr. Max F i t c h ,  named t h e  Specia l  Stud ies and Serv ices Branch. I n  our  branch, 
t h e r e  a re  f o u r  Serv ices:  Sa fe ty  Studies,  Rad ia t i on  P ro tec t i on ,  t h e  Rad ia t i on  
Laboratory ,  and Hea l t h  Stud ies.  
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The branch cont inues t o  a c t  as t h e  medica l  adv i so r  t o  MOE and p rov ides  
suppor t  i n  r a d i o a c t i v i t y  ma t te r s  t o  t h a t  m i n i s t r y  as w e l l  as t o  t h e  M i n i s t r i e s  
of Health,  Housing, and Natu ra l  Resources. 

,: . . . . . .  
. . . _ : . . . ; .  

~ ~ ~ r o i i m - i ' t e , j : d n k  t h i r d  o f  our  a c t i v i t i e s  ' a re  r e 1  a t e d  t o  ma t te r s  o t h e r  
than  s t r i c t  occupat iona l  h e a l t h  and safety .  

The Hea l t h  Stud ies Serv ice has as i t s  major  a c t i v i t i e s :  

1. The c a r r y i n g  ou t  o f  ep idem io log i ca l  s t ud ies  on groups o f  workers 
l i k e l y  t o  be a t  r i s k  f rom exposure t o  chemical o r  p h y s i c a l  agents i n  
t h e  work p lace.  

2. The p r o v i s i o n  o f  c o n s u l t i n g  se rv i ces  t o  government agencies as above 
and t o  o the r  agencies on request ,  n o t  exc lud ing  adv ice  t o  t h e  genera l  
p u b l i c .  There i s  a l s o  c l ose  c o n s u l t a t i o n  w i t h  research  groups, and 
l i a i s o n  w i t h  t h e  Workmen's Compensation Board and t h e  Atomic Energy 
Con t ro l  Board. 

3 .  A ve ry  impor tan t  and r a t h e r  overwhelming p a r t  o f  our  work c o n s i s t s  o f  
t h e  p r e p a r a t i o n  o f  c r i t e r i a  documents f o r  our own m i n i s t r y  and f o r  
MOE. Thus i t  i s  apparent t h a t  t h e r e  a re  severa l  r o l e s  t o  be 
developed c o n c u r r e n t l y  and our  approach t o  t h i s  problem may be o f  
- in te res t .  

The group c o n s i s t s  o f  seven phys ic ians ,  i n c l u d i n g  t h e  Ch ie f  o f  t h e  Serv- 
ice,  a  b i o s t a t i s t i c i a n ,  a  research  s c i e n t i s t ,  and suppor t  s t a f f .  We have t h e  
s p e c i a l  advantage o f  ve ry  c l ose  p r o x i m i t y  t o  t h e  e x c e l l e n t  l i b r a r y  w i t h i n  t h e  
m i n i s t r y  and t h e  l i b r a r y  f a c i l i t i e s  of t h e  U n i v e r s i t y  o f  Toronto.  

The dual  r o l e  we.have i n  r espec t  o f  t h e  p r e p a r a t i o n  o f  c r i t e r i a  documents 
f o r  hazardous substances has i t s  own s t reng ths  and weaknesses. To i l l u s t r a t e ,  
once a  d e c i s i o n  i s  made on a  p r i o r i t y ,  da ta  a c q u i s i t i o n  can proceed on a l l  
aspects r e l a t e d  t o  hea l th ,  and t h e  documents produced can be adapted t o  
r e f l e c t  e i t h e r  workplace o r  env i ronmenta l  (community) exposure. 

On t h e  o t h e r  hand, t h e r e  i s  t h e  p o s s i b i l i t y  of reques ts  f o r  e v a l u a t i o n  of 
d i f f e r e n t  t o x i c  substances f rom each m i n i s t r y  which cou ld  l ead  t o  a  d i l u t i o n  
i n  t h e  q u a l i t y  o f  work and depth o f  t h e  research and t o  neg lec t  o f  areas of 
o r i g i n a l  s t udy  and day-to-day c o n s u l t i n g  serv ices ,  bo th  o f  which p rov ide  t h e  
s t a f f  w i t h  p a r t i c u l a r  i n t e r e s t  and con tac t  w i t h  r e a l  wo r l d  s i t u a t i o n s .  

Dr. Caton has g i ven  you t h e  method o f  de te rm ina t i on  o f  a  hazard r a t i n g  and 
development o f  a  p r i o r i t y  chemicals l i s t  f o r  MOE. For  t h e  sake o f  complete- 
ness, I w i l l  desc r i be  ve ry  b r i e f l y  t h e  method by which t h e  On ta r i o  M i n i s t r y  o f  
Labour determined i t s  p r i o r i t y  l i s t  of chemicals. 

A  r e p r e s e n t a t i v e  f r om each o f  f i v e  branches of t h e  Occupat ional  Hea l t h  and 
Safe ty  D i v i s i o n  (Occupat ional  Health,  Spec ia l  Stud ies and Services,. Mines 
Engineer ing, I n d u s t r i a l  Safety, and Cons t ruc t i on  Sa fe t y )  under t h e  c h a i r -  
manship o f  a  member of t h e  Standards and Programs Branch, met i n  1977. I n p u t  
from a  v a r i e t y  o f  p ro fess ions  was assured. Fourteen hazards which had 
r e c e i v e d  ~nuch a t t e n t i o n  i n  r ecen t  years  were l i s t e d  and reviewed f o r  t h e  



reasons f o r  which t h e y  were cons idered h i g h l y  hazardous. These reasons 
i nc l uded  knowledge o r  susp i c i on  o f  c a r c i n o g e n i c i t y ,  known o r  suspected 
mutagen ic / te ra togen ic  e f f e c t s ,  long- term e f f e c t s ,  p reven tab i  1  i t y ,  s p e c i f i c i t y  
i n  d iagnosis ,  numbers o f  workers exposed, t o x i c i t y ,  c la ims  t o  t h e  Workmen's 
Compensation Board, problems i n  t e s t i n g ,  gaps i n  research, any knowledge o f  
dose /e f fec t ,  and ex i s tence  o f  a  good t h r e s h o l d  l i m i t  value. Sa fe ty  hazards 
were cons idered separa te ly .  

A l l  a v a i l a b l e  da ta  f rom On ta r i o  records  were assembled and reviewed, and 
thes.e i nc l uded  s t a t  i s t i c s  f r om t h e  Workmen's Compensation Board, chest  d isease 
records,  ep idem io log i ca l  s tud ies ,  and da ta  c o l l e c t e d  f o r  t h e  Royal Commission 
on t h e  Hea,lth and Safe ty  o f  Workers i n  Mines. The p r i o r i t y  l i s t s  of bo th  
Environment Canada and MOE, a l r eady  mentioned, were i nc l uded  i n  t h i s  r ev i ew  
process. , 

A  p r i o r i t y  l i s t  was then  assembled i n  a  process whereby each represen t -  
a t i v e  prepared a  r a t i n g  and a  consensus was reached f o r  17 hazards. These a re  
l i s t e d  i n  Table 1. 

The 1 i s t . w a s  prepared a t  t h e  end o f  1977 and i s ,  as most o the r  s i m i l a r  
l i s t s ,  c o n s t a n t l y  under rev iew f o r  changes i n  con ten t  and p r i o r i t y .  

Desp i te  t h e  ex i s tence  o f  such a  l i s t  i t  must be conceded t h a t  work p a t -  
t e r n s  a re  f r e q u e n t l y  d i s r u p t e d  by p r i o r i t i e s  o f  another k i n d  which I know you 
have a1 1  experienced. I am r e f e r r i n g ,  of course, t o  p u b l i c ,  press, o r  po- 
l i t i c a l  pressure, any o f  which can o v e r r i d e  our  p r i o r i t y  system. 

I n  t h e  Hea l th  Stud ies Service, when e v a l u a t i n g  a  t o x i c  substance f o r  i t s  
e f f e c t  on human hea l th ,  c e r t a i n  genera l  p r i n c i p l e s  a re  observed: 

1. Our concern i s  f o r  t h e  medica l  aspects o f  t h e  problem and t h e  s a f e t y  
o f  t h e  m a t e r i a l  f o r  t h e  t a r g e t  popu la t ion ,  be t h i s  t h e  worker, h i s  
fami ly ,  o r  t h e  community a t  la rge .  

2. Eva lua t i on  tends t o  be towards a  conse rva t i ve  approach, thus a l l o w i n g  
f o r :  
a. Over lapping o f  r i s k s  - occupational/environmental 
b. The p o s s i b l e  p o t e n t i a t i o n  o f  a c t i o n  between p o l l u t a n t s  

c. I n d i v i d u a l  s u s c e p t i b i l i t y  

3.  We must be prepared t o  rev iew conc lus ions  i n  t h e  l i g h t  o f  new 
evidence. 

As a  c o r o l l a r y  t o  t h e  above p r i n c i p l e s ,  I would add t h a t  we must a l s o  be 
aware o f  p o s s i b l e  r i s k s  o f  substances used as a l t e r n a t i v e s ,  and o f  t h e  e x t e n t  
o f  use o f  t h e  product,  p o t e n t i a l  f o r  inc rease  i n  use, and t h e  adequacy o f  
methods o f  measurement. I f  t h e  c u r r e n t  methods a re  inadequate, t h i s  should be 
s ta ted .  It i s  our  exper ience t h a t  good da ta  on exposure a re  v i t a l  t o  t h e  
de te rm ina t i on  o f  any accura te  e s t i m a t i o n  o f  r i s k .  

I n  an i n d i v i d u a l  assessment o f  r i s k ,  t h e  s t a r t i n g  p o i n t  i s  an ex tens i ve  
rev iew  of t h e  l i t e r a t u r e .  The M i n i s t r y  o f  Labour l i b r a r y  has a  comprehensive 



T A B L E  

M I  N I  STRY OF LABOUR PR I OK I TY CHEMICAL SUBSTANCtS 

. 
. . . . 

1. Asbo;tl:l,i 10. cr: i c a  

2. Benzene 11. Nickel .  

3. chlor inated  hydrocarbons ( inc lud ing  PCB) 12. Arsenic - 

4. Carcinogens 13. Mercury 
. . 

' 5. - Diesel  emissions , 1 4 '  Isocyanates 

6.  Vinyl ch lor ide  15. L e a d  

.7. ~ o i s e  . . '16. V i  b r a t  i on 

8. Radiat ion . . 17. Wood Dust 

9. Coke oven emissions 
I . . . . 



i ndex . ca ta l og  t o  t h e  j o u r n a l  l i t e r a t u r e  as w e l l  as c o l l e c t i o n s  o f  monographs 
and research  r e p o r t s  cove r i ng  a l l  areas o f  t o x i c o l o g y  and occupat iona l  h e a l t h  
and sa fe t y .  Supplementary t o  t h i s  in-house m a t e r i a l ,  t h e  l i b r a r y  has access 
t o  a  wide range o f  da ta  bases which p rov ide  very  thorough and up- to-date 
coverage o f  wor ld-wide l i t e r a t u r e  and u s u a l l y  i n c l u d e  a b s t r a c t s  o f  t h e  
a r t i c l e s .  The most f r e q u e n t l y  used da ta  bases f o r  our purposes a re  those 
p rov ided  by t h e  U.S. Na t i ona l  L i b r a r y  o f  Medicine. These i n c l u d e  Chemline, 
Tox l ine ,  Medline, Cancer l ine,  and RTECS ( R e g i s t r y  o f  Tox ic  E f f e c t s  o f  Chemical 
Substances). I n  a d d i t i o n  t o  these  da ta  bases, searches can be made on 
chemical and b i o l o g i c a l  abs t rac t s ,  NTIS (U. S. Na t i ona l  Technica l  I n fo rma t  i o n  
Serv ices) ,  and many o thers .  

Any re fe rences  n o t  ob ta i nab le  i n  t h e  m i n i s t r y  l i b r a r y  can u s u a l l y  be 
q u i c k l y  ob ta ined  a t  t h e  nearby Science and Medic ine L i b r a r y  a t  t h e  U n i v e r s i t y  
of Toronto o r  through our own i n t e r l i b r a r y  l oan  serv ices .  

The q u a l i t y  o f  t h e  pub l i shed  m a t e r i a l  i s  o f  v i t a l  importance. It i s  
f r e q u e n t l y  found t h a t  e a r l y  c a r e f u l  work, even w i t h  l e s s  s o p h i s t i c a t e d  methods 
o f  measurement b u t  compensated f o r  by scrupulous observat ion,  i s  o f  value. 

Human and animal t o x i c o l o g y  i s  reviewed, w i t h  t h e  i n c l u s i o n  o f  as much 
i n f o r m a t i o n  on metabol ism as can be determined f rom both.  I n  v i v o  and i n  
v i t r o  exper iments are s tud ied .  

Concern i s ,  as a  genera l  r u l e ,  on ch ron i c  t o x i c i t y  f r om ch ron i c  doses a t  
t y p i c a l l y  l ow - l eve l  concen t ra t ions  and t h e  end p o i n t  i s  ve ry  o f t e n  cancer. 
Acute exposures a re  unp red i c tab le  and need t o  be cons idered on an i n d i v i d u a l  
bas is ,  b u t  never the less  may g i v e  c lues  d i r e c t i n g  a t t e n t i o n  t o  t a r g e t  organs o r  
s p e c i f i c  me tabo l i c  pathways. 

I n  animal experiments, s tudy  i s  made o f  t h e  t e s t  species and i t s  s u i t a -  
b i l i t y ,  t h e  r o u t e  o f  exposure and i t s  s u i t a b i l i t y ,  l e v e l  o r  l e v e l s  o r  
exposure, d u r a t i o n  o f  exposure, and t ype  and f requency o f  e f f e c t s .  

Ep idemio log ica l  s t ud ies  a lone a re  sometimes o f  l e s s  va lue  than  would 
appear a t  f i r s t  s i g h t ,  and o f t e n  l ack  accompanying env i ronmenta l  measurements 
or,  more impor tant ,  measurements r e l a t i n g  t o  t h e  t i m e  when f i r s t  exposure took  
p lace.  Th is  i s  p a r t i c u l a r l y  t r u e  o f  many s t u d i e s  r e l a t i n g  t o  cancer-causing 
agents and i s  q u i t e  understandable,  g i ven  t h a t  some a  p r i o r i  judgement has t o  
be made i n  o rde r  t o  c o l l e c t  t h e  da ta  i n  t h e  f i r s t  p lace.  

I n  rev iew o f  human metabolism, a l l  r ou tes  o f  e n t r y  t o  t h e  body a re  
evaluated.  For ins tance,  a i r  l e v e l s  o f  t h e  p o l l u t a n t  may predominate b u t  
c o n t r i b u t i o n  f rom food  and water and s k i n  con tac t  may a l s o  be impor tant .  
I n f o r m a t i o n  on env i ronmenta l  degrada t ion  o r  pe rs i s t ence  forms p a r t  o f  our  
eva lua t i on .  S p e c i f i c  compounds must be sepa ra te l y  assessed. P a r t i c l e  s i z e  
and shape a re  obv ious l y  o f  g r e a t  s i g n i f i c a n c e  i n  c a l c u l a t i o n s  i n v o l v i n g  t h e  
dynamics o f  uptake and r e t e n t i o n  i n  t h e  lung. Pers is tence  i n  t h e  body and t h e  
p o t e n t i a l  f o r  m o b i l i z a t i o n  o f  p e r s i s t e n t  forms o f  t h e  chemical  may be 
impor tan t  i n  s p e c i f i c  s i t u a t i o n s .  

However, t h e  p o t e n t i a l  f o r  c a r c i n o g e n i c i t y  remains t h e  s i n g l e  most 
impor tan t  f a c t o r  f o r  cons ide ra t i on ,  and t h i s  and t h e  susp i c i on  o f  mu tagen i c i t y  



o r  t e r a t o g e n i c i t y  g r e a t l y  i n f  1  uence our recommendat ions. W e  hope t o  be ab le  
i n  t h i s  branch t o  inc rease  our c a p a b i l i t y  ' for  a p p l i e d  research  i n t o  t h e  , 

methods o f  s tudy  f o r  i d e n t i f i c a t i o n  o f  pre-mal ignant 'changes o r  hos t  f a c t o r s  
p red i spos ing  t o  cancer. Plans a re  under way f o r  a  j o i n t  f a c i l i t y  w i t h  t h e  
U n i v e r s i t y  o f  Toronto. 

There a re  problems f a c i n g  us i n  impor tan t  areas, p e r t i n e n t  t o  t h i s  
workshop. One i s  t h e  u n c e r t a i n t y  o f  t h e  r e l a t i o n s h i p ,  i n  many instances,  
between exposure and human b i o l o g i c a l  changes which themselves cannot a t  
p resen t  be l i n k e d  i n  any c l e a r - c u t  way t o  an adverse h e a l t h  e f f e c t .  

Another r e l a t e s  t o  t h e  d i f f i c u l t i e s  o f  f i n d i n g ,  i n  ep idem io log i ca l  
s tud ies ,  a  popu la t i on  1  arge enough t o  demonstrate excess m o r b i d i t y  o r  
m o r t a l i t y  f o r  t h e  l e s s  common diseases, p a r t i c u l a r l y  c e r t a i n  forms o f  cancer. 
Th i s  leads us t o  search f o r  d i f f e r e n t  ways o f  assessiug r i s k ,  such as by  
c a l c u l a t i n g  t h e  p o t e n t i a l  de t r imen t  t o  a  g i ven  popu la t i on  by  exposure t o  a  
g i ven  l e v e l  o f  p o l l u t a n t ,  and we a re  g i v i n g  t h i s  aspect o f  our  work much 
a t t e n t i o n .  

A  t h i r d  i s  t h e  d i f f i c u l t y  i n  t r a n s l a t i n g  e f fec ts  on l a b o r a t o r y  animals t o  
man. 

A d d i t i o n a l l y ,  we a re  c o n s t a n t l y  search iug f o r  ways t o  o rgan ize  our  work t o  
produce an optimum balance between t h e  p r i o r i t i e s  of t h e  agencies we serve. 



CHAPTER 19 

MICHIGAN'S CRITICAL MATERIALS REGISTER 
AND HAZARD ASSESSMENT PROGRAM : 

PAST, PRESENT, AND FUTURE 

Ralph L. Bednarz 
Mich igan Department o f  Na tu ra l  Resources 

Lansing, Michigan 48909 

My p r e s e n t a t i o n  t h i s  a f te rnoon i s  on Mich igan 's  C r i t i c a l  M a t e r i a l s  Regis- 
t e r  and Hazard Assessment Program. Th is  p r e s e n t a t i o n  i s  designed t o  i l l u s -  
t r a t e  how t h e  C r i t i c a l  M a t e r i a l s  Reg i s te r  has evolved f rom a  s u b j e c t i v e  l i s t  
o f  chemical  substances, se lec ted  by us ing  a  s imple s e t  o f  c r i t e r i a ,  t o  an 
o b j e c t i v e  l i s t  o f  c r i t i c a l  ma te r i a l s ,  se lec ted  on t h e  b a s i s  o f  a  comprehensive 
hazard assessment system. 

The C r i t i c a l  Ma te r i a l s .  Reg i s te r  (CMR) was c rea ted  i n  1971 pursuant  t o  Act 
245, P u b l i c  Acts  o f  1929 (Mich igan Water Resources Commission Ac t ) ,  as amended 
by Acts  200 and 293, P u b l i c  Acts  o f  1970 and 1972, r e s p e c t i v e l y .  These ac t s  
r e q u i r e  annual r e p o r t i n g  o f  wastewater discharge, and use and d ischarge o f  
m a t e r i a l s  appearing on a  Reg i s te r  o f  C r i t i c a l  Ma te r i a l s .  Reports are r e q u i r e d  
f rom every  person do ing business i n  Mich igan who d ischarges wastewater t o  t h e  
waters  o f  t he  s t a t e  o r  any sewer system, i f  the  wastewater con ta ins  process 
wastes i n  a d d i t i o n  t o  s a n i t a r y  sewage. The ac t  p rov ides  f o r  c r e a t i o n  o f  an 
adv i so ry  comni t tee  o f  environmental  s p e c i a l i s t s  t o  a s s i s t  i n  t h e  c o m p i l a t i o n  
o f  t h e  Reg i s te r .  H i s t o r i c a l l y ,  t h e  ac t  de legated a u t h o r i t y  t o  t h e  Water 
Resources Comnission t o  implement t h i s  program. Th i s  a u t h o r i t y  has s i n c e  been 
t r a n s f e r r e d ,  by execu t i ve  order,  t o  t h e  d i r e c t o r  o f  t h e  Department o f  Na tu ra l  
Resources. 

The o r i g i n a l  CMR was developed by a  committee o f  u n i v e r s i t y ,  i n d u s t r i a l ,  
and s t a t e  rep resen ta t i ves  under t h e  guidance o f  t h e  Water Resources Commission 
s t a f f .  Th is  Reg i s te r  con ta ined  73 s p e c i f i c  compounds and c lasses o f  compounds 
which were se lec ted  because o f  t h e i r  t o x i c i t y  t o  organisms o r  a e s t h e t i c  
problems a t  concen t ra t i ons  o f  f i v e  p a r t s  per  m i l  l i o n  o r  l e s s  (Tab le  1 ) .  .The 
adv i  so ry  committee s e l  ected these compounds based on data presented*  i n  t h e  
p u b l i c a t i o n  "The Con t ro l  o f  S p i l l a g e  o f  Hazardous P o l l u t i n g  Substances", 
prepared by B a t t e l l e  I n s t i t u t e  i n  1970 f o r  t h e  Federal  Water Q u a l i t y  
Adm in i s t r a t i on .  

The adv i so ry  committee recognized numerous shortcomings i n h e r e n t  i n  t h e  
R e g i s t e r  due t o  t h e  l i m i t e d  data base. Because o f  t h i s ,  p r o v i s i o n s  were made 
f o r  p e r i o d i c  rev iew and r e v i s i o n  o f  t he  CMR as more i n f o r m a t i o n  became 
ava i  1  able.  

The adv i so ry  comni t tee  reconvened i n  1972 and t h e  Reg i s te r  was r e v i s e d  and 
reduced t o  62 compounds and c lasses  (Tab le  2 ) .  No changes were made i n  t h e  
Reg i s te r  between 1972 and 1976. 

Numerous problems r e s u l t i n g  f rom t h e  re l ease  o f  t o x i c  substances t o  t h e  
environment were d iscovered i n  t h e  l a t e  1960 's  and e a r l y  1970's. I n  response 
t o  these problems, t h e  adv i so ry  comni t tee  was orice again assembled i n  1977 t o  



TABLE 1 

MICHIGAN C R I T I C A L  MATERIALS REGISTER - 1971 

1 

I. INORGANIC MATERIALS (BUT INCLUDING ORGANIC DERIVATIVES) 

Classes o f  ino rgan ic  compounds: 

A. Cations' B. Anions 

Antimony Lead s i l v e r .  ' , Az i des 

Arsenic  Mercury Thal 1 ium Cyanides 

Cadmium N icke l  T i n  . '  Su l f i des  

Chromium Selenium Zinc . . . . . 
. . ' . .  I 

Copper 

11. ORGANIC MATERIALS 

A. Toxic  t o  humans and/or f i s h  a t  5 ppm or  less:  

1. Organic compounds: 

A b i e t i c  Ac id  Dimethyl dioxane Perace t i c  Ac id  

Ac r i d i ne  Dioxane Phenanthrene 

A c r o l e i n .  ' Hydroquinone Q u i n o l i n e  

Beta p rop r i o l ac tone  L a c t o n i t r i l e  

Benzene M e s i t y l  Oxide 

Benzal dehyde Napthol i c  Ac id  

Benzyl Bromide Napthol 

Dichloropropane Napthenic Ac id  

Diethylbenzene O le i c  Ac id  

Qu i none 

Turpent ine 

Po l ych lo r i na ted  Biphenyls  

Hexac h l  orobenzene 

Hexachl orobut  adiene 

2. Classes o f  organic  compounds: 
. . 

Amines Nitrobenzenes I 
A n i l i n e s ,  

Butyraldehydes 

Phenol ic  compounds 

Phtha la tes  

Ch lo r i na ted  Benzene Compounds Py r i d i nes  I 
Ether  con ta i n i ng  compounds S i  1 anes 

B. Cause aes the t i c  problems a t  5 ppm or  l e ss  (i.e. t a s t e  and odor) 

Compounds Classes o f  Compounds 

Amy1 Acetate E thy l  Ac r y l a t e  Picramates 

B u t y l  A lcohol  Isoprene Xylenes 

B u t y r i c  Ac id  Mes i ty lene  

Carbon D i su l f  i de  Styrene I 
. . Crotonal  dehyde V iny l  To1,uene I 

Cumene I 

III.PESTICIDES, HERBICIDES AND FUNGICIDES 

Herb ic ides  pes t i c i des  

Tordon A l d r i n  Endr in  

2,4,5-T (and i t s  f o rmu la t i ons )  DDT Heptachlor  

D i e l d r i n  Toxaphene 



Table 2. MICHIGAN CRITICAL MATERIALS REGISTER - 1972 

I. INORGANIC, MATERIALS Parameter I Parameter 
Number Number 

Antimony 95000 
Arsenic. 95001 
Cadmium 95002 
Chromium 95003 
Copper 95009 
Cyanidn 9501 4 
Lead 95005 

I I. ORGANIC MATERIALS Pammeter 
Number 

Msrcuty 
Nickel 
Selenium 
Silver 
Sulfida 
Thollium . . 

Zinc 

Acridine 95017 
Acrolein 9501 8 
Aldrin 95067 

*Ammonia 95089 
Amyl Acetate 95052 
Anilintn ( incl. Benzidines 1 95043 
Benzaldehyde 9502 1 
Benzene ( Solvemt 95020 
Benzyl Bromide 95022 
Beta propriolactone 95019 
Butyl Alcohol 95053 
Butyraldehydm 95044 
Butyric Acid 95054 
Carbon Disulfide 95055 
Chlorinated Benzene Compounds 95045 
Crotonaldehyde 95056 
Cumene 95057 
DDT 95068 
Dichloropropane 95023 
Dieldrin 95069 
Diethylbenzene 95024 
Endrin 95070 
Ethyl Acrylate 95058 
Heptochlor 9507 1 

Hexachbrobenzene ( HCB 1 95040 
Hexachlorobutadiene- ( HCBD) 9504 1 
Hydroquinone 95027 
Isoprene 95059 
Lactonitrile 95028 
Mesitylene 95060 
Mesityl Oxide 95029 
Napthol 9503 1 
Naphthenic Acid (Napthalene) 95032 
Nitrobenzenes 95047 
Phenolic compounds 95048 
Phrenanthrene 95035 
Phthaktes 95049 
Picramates ( nitro-phenols) 95063 
Polychlorinated biphenyls (PCB's) 95039 
Pyridines 95050 
Quinoline 95036 
Quinone 95037 
Styrene 95061 
Tordon 95065 
Toxaphene 95072 
Vinyl Toluene 95062 
Xylenes 95064 
2-4-5 T (and i t s  forrnulotions) 95066 

*New entry-initial reporting on this material not required until report due January 1974 (covering 1973 calendor year) 



r ev i ew  and r e v i s e  t he  CMR and chemical s e l e c t i o n  process. A  dec i s i on  was made 
t o  move toward development o f  an o b j e c t i v e  system f o r  se lec t i on ,  and a  model 
was developed t o  eva lua te  chemicals f o r  p o s s i b l e  i n c l u s i o n  on t he  CMR ( F i g u r e  
1 )  

The c r ' i t e r i a  f o r  s e l e c t i o n  o f  c r i t i c a l  m a t e r i a l s  were developed so chemi- 
c a l s  w i t h  known c a r c i n o g e n i c i t y  and those e x h i b i t i n g  v e r y  h i g h  acute t o x i c i t y  
t o  mammals ( i . e .  LD5, l e s s  than 5  mg/kg) o r  aqua t i c  l i f e  ( i . e .  LC5, l e s s  
than 1 mg/L) were a u t o m a t i c a l l y  p laced  on t he  CMR. Known carcinogens were 
def ined as those chemicals appearing on the  Na t i ona l  I n s t i t u t e  f o r  Occupat ional  
Sa fe t y  and Hea l th  (NIOSH) carcinogen l i s t ,  those shown through ep idem io log i ca l  
s t u d i e s  t o  be carc inogen ic  i n  man, o r  those shown t o  be carc inogen ic  a t  low 
doses i n  a t  l e a s t  two species o f  l a b o r a t o r y  animals. Chemicals e x h i b i t i n g  
moderate acute t o x i c i t y ,  as def ined by an LDS0 range o f  5 i c l  7103 mg/kg f o r  
mammals o r  LC5, range o f  1 t o  10 mg/L f o r  aqua t i c  organisms, had t o  possess 
a d d i t i o n a l  p rope r t i es ,  i m p l i c a t i n g  them as env i ronmenta l  hazards, be fo re  t h e y  
were i nc l uded  on t h e  Reg is te r .  These p r o p e r t i e s  i nc l uded  suspect ca rc i no -  
g e n i c i t y ,  mutagen ic i t y ,  t e r a t o g e n i c i t y ,  b ioaccumulat ion,  env i ronmenta l  pe r -  
s i s tence ,  o r  a f f e c t  t h e  t a s t e  and odor o f  f i s h .  Compounds e x h i b i t i n g  low 
acute t o x i c i t y  ( i . e .  LDSo g rea te r  than 500 mg/kg o r  LCso g r e a t e r  than 10 mg/L) 
were n o t  i nc l uded  on t h e  CMR. 

An enormous number o f  i n d u s t r i a l  compounds were be ing  manufactured a t  t h i s  
t ime.  The adv i so ry  committee decided t o  l i m i t  screening t o  those chemicals 
recognized i n  t he  pas t  by var ious  a u t h o r i t i e s  as r e p r e s e n t i n g  p o t e n t i a l  
env i ronmenta l  hazards. Th is  was accomplished p r i m a r i l y  by u s i n g  p r e v i o u s l y  
pub l i shed  l i s t s  o f  t o x i c  substances, i n c l u d i n g :  

1. Mich igan 's  1976 CMR 

2. The Federa l  S p i l l  Regu la t ions  L i s t  

3. The L i s t  o f  P r i o r i t y  P o l l u t a n t s  compi led by  t h e  Environmental  
P r o t e c t i o n  Agency 

4. The I n t e r n a t i o n a l  J o i n t  Commission Lake On ta r i o  P e r s i s t e n t  Tox ic  
P o l l u t a n t s  L i s t ,  1977 

5 .  The Environmental  P r o t e c t i o n  Agency's T e n t a t i v e  L i s t  o f  
Rest r ic ted-Use Pes t i c ides ,  1976. 

A  smal l  number of a d d i t i o n a l  compounds n o t  appearing on these l i s t s  b u t  
i d e n t i f i e d  as p o t e n t i a l  env i ronmenta l  hazards by t h e  adv i so ry  committee were 
a l s o  screened. 

The l i t e r a t u r e  search and c o l l e c t i o n  o f  da ta  on these CMR candidates were 
performed by s tuden t  a s s i s t a n t s  c a r e f u l l y  se lec ted  f rom Michigan S ta te  
U n i v e r s i t y .  Chemical eva lua t i ons  began w i t h  a  rev iew  o f  a  v a r i e t y  o f  in-house 
re fe rences  p r i m a r i l y  used t o  d e f i n e  p h y s i c a l  c h a r a c t e r i s t i c s  and develop an 
overv iew o f  t o x i c i t y  and o the r  adverse ef fects .  The eva lua t i ons  con t inued  by 
us ing  t h e  resources o f  va r i ous  sec t i ons  of t h e  S ta te  o f  Michigan, Michigan 
S ta te  U n i v e r s i t y ,  and U n i v e r s i t y  o f  Michigan l i b r a r i e s .  Phys ica l ,  chemical, 
and t o x i c o l o g i c a l  da ta  were compi led on a  chemical e v a l u a t i o n  form, which 



Figure 1. MODEL FOR SCREENING AND SELECTING CRITICAL MATERIALS, 1977 

a. A known carcin 'ogen i s  d e f i n e d  as a chemica l  meet ing one o f  t h e  f o l l o w i n g  
c r i t e r i a :  1 )  Appears on t h e  NIOSH carc ingoen l i s t  2) has been 
demonstrated th rough  ep idem io l og i ca l  s t u d i e s  t o  be a human carc inogen 
3 )  has been shown a t  low doses (1% of LDSo) t o  inc rease  tumor 
p roduc t i on  by o r a l  a d m i n i s t r a t i o n  i n  a t  l e a s t  two spec ies o f  animals.  

b. A suspect  ca rc inogen  i s  de f i ned  as a chemical  meet ing t h e  f o l l o w i n g  
c r i t e r i a :  has been shown t o  i n c rease  tumor p roduc t i on  o n l y  a t  h i g h  doses 
( > I %  of LDSo) o r  by a r o u t e  o t h e r  than  o r a l  o r  i n  o n l y  one spec ies.  

c. A chemica l  n o t  meet ing these c r i t e r i a  may s t i l l  be des igna ted  a c r i t i c a l  
mater i a1 i f  t h e  CMR adv i so r y  committee determines t h e  compound rep resen t s  
an unreasonable env i ronmenta l  r i s k  due t o  o t h e r  f ac to r s .  

Does t h e  chemical  r ep resen t  a p o t e n t i a l  env i ronmenta l  
hazard? For  example, does i t  appear on p r e v i o u s l y  
pub l i shed  l i s t s  o f  chemica ls  o f  h i g h  env i ronmenta l  
concern o r  i s  i t  s t r u c t u r a l l y  v e r y  s i m i l a r  t o  chemica ls  
o f  h i g h  env i ronmenta l  concern? 

N o 

Yes 

Yes 
I s  t h e  chemical  a known carc inogen 
i n  mamnals?a 

'I 
C r i t i c a l  Not a 
M a t e r i a l  Mat 

N 0 

Yes 
4 

Does t h e  chemica l  have a h i g h  acute t o x i c i t y  t o  
mamnals ( o r a l  LDso <5 mg/kg) o r  aqua t i c  l i f e  
(96-hr .  LC50 <1 mg/L)? 

N 0 

Does t h e  chemical  have moderate t o x i c i t y  t o  mammals 
(5-500 mg/kg) o r  aqua t i c  l i f e  (1-10 mg/L)? 

No 

Yes 

No Yes 
I s  t h e  chemical  a suspect carcinogenb o r  possess any 
o f  t h e  f o l l o w i n g  p r o p e r t i e s :  1 )  t e r a t o g e n i c i t y ,  
2)  mu tagen i c i t y ,  3 )  bioaccumul a t  i o n  > 1000, 
4 )  env i ronmenta l  pe rs is tence ,  o r  5) a f f e c t  t h e  
a e s t h e t i c  p r o p e r t i e s  o f  f i s h ?  



was then u t i l i z e d  by t he  adv i so ry  committee f o r  screening t he  CMR candidates 
through t h e  s e l e c t i o n  model. The end r e s u l t  was t h e  1977 CMR which con- 
t a i n e d  218 'compounds and c lasses  (Tab le  3 ) .  - . 

The adv i so ry  committee reconvened e a r l y  i n  1978 t o  eva lua te  t he  e x i s t i n g  
program. Wi th  t he  r a p i d l y  expanding da ta  base, t he  adv i so ry  committee decided 
t o  develop a  more o b j e c t i v e  screening process which cou ld  b e t t e r  balance t h e  
degree o f  emphasis p u t  on each f a c t o r .  A  hazard assessment process was deve l -  
oped us ing  a  p r i o r i t y  r ank ing -po in t  assignment system. Fac to rs  o f  env i r on -  
menta l  concern f o r  p o t e n t i a l l y  d e l e t e r i o u s  substances were separated i n t o  e i g h t  
s p e c i f i c  areas: 

1. Acute t o x i c i t y  

2. ' C a r c i n o g e n i c i t y  

3. H e r e d i t a r y  mu tagen i c i t y  

4. Teratogen i c i t y  

5. Pers is tence  

6. B i  oaccumu 1  a t  i on 

7. Aes the t i c s  

8. Chronic adverse e f f e c t s  

C r i t e r i a  and r a t i o n a l e s  f o r  each f a c t o r  were developed. Each ca tegory  w i t h i n  
t he  e i g h t  i n d i v i d u a l  f a c t o r s  was assigned a  p o i n t  va lue commensurate w i t h  i t s  
l e v e l  o f  env i ronmenta l  concern i n  keeping w i t h  t he  o v e r a l l  o b j e c t i v e s  o f  t he  
program. A chemical which rece i ved  a  score o f  seven p o i n t s  i n  one f a c t o r ,  o r  
a  cumula t i ve  score o f  seven p o i n t s  o r  more i n  severa l  f a c t o r s ,  was i nc l uded  on 
t h e  1978 CMR. The f a c t o r s  which have t h e  most severe impacts on t he  env i r on -  
ment and human h e a l t h  ( i . e .  acute t o x i c i t y ,  c a r c i n o g e n i c i t y ,  mutagen ic i t y ,  
te ra togen  i c i t y ,  and b ioaccumulat ion)  r ece i ved  a  maximum score o f  seven p o i n t s .  
These f a c t o r s  r ep resen t  a  ve ry  h i g h  l e v e l  o f  concern and were r e s t r i c t i v e l y  
defined. 

The acute t o x i c i t y  c r i t e r i o n  was d i v i d e d  i n t o  f i v e  s c o r i n g  ca tego r i es  and 
a  ca tegory  f o r  i n s u f f i c i e n t  i n f o rma t i on  (Tab le  4 ) .  Th i s  f a c t o r  was scored 
accord ing  t o  t he  r o u t e  o f  exposure and concen t ra t i on  o f  t h e  chemical  which 
e l i c i t e d  t h e  e f f e c t .  The c r i t i c a l  concen t ra t i ons  d e f i n i n g  t h e  ca tegory  
c l a s s i f i c a t i o n s  were based upon g e n e r a l l y  accepted c r i t i c a l  l e v e l s  found i n  
t h e  a v a i l a b l e  l i t e r a t u r e  on acute t o x i c , i t y .  A  cornpound which i s  ex t reme ly  
t o x i c  t o  mammals, as de f i ned  by an o r a l  o r  dermal LDso o f  l e s s  than 5  mg/kg, 
r ece i ved  a  score o f  -seven, w h i l e  a  compound which was moderate ly  t o x i c  t o  
mammals rece i ved  t h ree  po in t s .  Data a v a i l a b l e  f o r  each type  o f  exposure were 
eva lua ted  independent ly ;  however, t h e  o v e r a l l  score assigned t o  t he  acute 
t o x i c i t y  f a c t o r  was t he  h i ghes t  score g iven t o  any i n d i v i d u a l  category.  For 
example, a  chemical  substance which has an o r a l  LDso of 5  t o  50 mg/kg, a  
dermal LDso o f  200 t o  500 mg/kg, and an aqua t i c  96-hour LCso o f  l e s s  than 



1 mg/L was assigned a score o f  seven p o i n t s  based on t h e  extreme aqua t i c  
t o x i c i t y .  

The c a r c i n o g e n i c i t y  c r i t e r i o n  was a l s o  d i v i d e d  i n t o  f i v e  s c o r i n g  ca te -  
g o r i e s  and a ca tegory  f o r  i n s u f f i c i e n t  i n f o r m a t i o n  (Tab le  5 ) .  Seven p o i n t s  
were g iven  t o  a  chemical  which has been demonstrated t o  be a human p o s i t i v e ,  
human suspect, o r  .an imal p o s i t i v e  carcinogen by t h e  o r a l  o r  dermal r o u t e  of 
exposure. "Human' p o s i t i v e  carcinogens were de f i ned  as chemicals which had been 
demonstrated by ep idem io log i ca l  and/or c l i n i c a l  s t ud ies  t o  cause cancer i n  
man. Human suspect carcinogens were de f i ned  as chemica ls  which were animal 
p o s i t i v e  carcinogens and had been suggested t o  cause cancer i n  man b u t  ade- 
quate ep idem io log i ca l  and/or c l i n i c a l  da ta  were n o t  a v a i l a b l e  a t  t h a t  t ime  t o  
unequ i voca l l y  s u b s t a n t i a t e  t h e i r  ca rc inogen ic  e f f e c t  i n  man. A chemical was 
c l a s s i f i e d  as an animal p o s i t i v e  carc inogen i f  i t  was shown t o  cause cancer i n  
a t  l e a s t  one animal spec ies i n  r e p l i c a t e  s tud ies  o r  demonstrated t o  cause 
cancer i n  more than one animal species. Chemicals were c l a s s i f i e d  as human 
p o s i t i v e ,  human suspect, and animal p o s i t i v e  carcinogens accord ing t o  da ta  
r e p o r t e d  by t he  I n t e r n a t i o n a l  Agency f o r  Research on Cancer, Na t i ona l  Cancer 
I n s t i t u t e ,  o r  NIOSH.' 

An animal suspect carcinogen was de f i ned  as a chemical  t h a t  caused cancer 
by t h e  o r a l  o r  dermal r o u t e  o f  exposure i n  one animal spec ies i n  a  n o n - r e p l i -  
ca ted  study. Th is  ca tegory  rece i ved  t h ree  po in t s .  Two p o i n t s  were g iven t o  
chemicals which had been demonstrated t o  be.an animal p o s i t i v e  o r  animal sus- 
pec t  carc inogen by  a r o u t e  o t h e r  than o r a l  o r  dermal. A p o t e n t i a l  carc inogen 
rece i ved  one p o i n t .  P o t e n t i a l  carcinogens were de f i ned  as chemicals which had 
been shown t o  cause muta t ions  o r  c e l l  t rans fo rmat ions  us ing  t e s t s  designed t o  
demonstrate carc inogen ic  p o t e n t i  a1 . 

The h e r e d i t a r y  m u t a g e n i c i t y  c r i t e r i o n  was d i v i d e d  i n t o  f o u r  s c o r i n g  ca te -  
g o r i e s  and an i n s u f f i c i e n t  in fo rmat ion  ca tegory  (Tab le  6 ) .  A conf i rmed he red i -  
t a r y  mutagen rece i ved  a score o f  seven po in t s .  To be a conf i rmed mutagen, a  
chemical  must produce bo th  a s t a t i s t i c a l l y  s i g n i f i c a n t  dose- re la ted  mutagenic 
e f f e c t  i n  t e s t  microorganisms, w i t h o u t  t h e  use o f  me tabo l i c  a c t i v a t o r s ,  and 
an i n h e r i t a b l e  muta t ion  i n  a  corr~plex m u l t i c e l l u l a r  animal. A chemical which 
produces o n l y  an i n h e r i t a b l e  muta t ion  i n  a  complex m u l t i c e l l u l a r  organism 
rece i ved  a score of f o u r  p o i n t s .  Two p o i n t s  were assigned t o  chemicals which 
caused s t a t i s t i c a l l y  s i g n i f i c a n t  dose- re la ted  muta t ions  i n  exposed t e s t  m ic ro -  
organ i sms . 

The t e r a t o g e n i c i t y  c r i t e r i o n  was d i v i d e d  i n t o  t h ree  sco r i ng  ca tego r i es  due 
t o  t h e  l i m i t e d  da ta  base (Tab le  7 ) .  A conf i rmed teratogen,  as shown by ep ide-  
m i o l o g i c a l  evidence o r  p o s i t i v e  t e r a t o g e n i c i t y  s t u d i e s  u s i n g  two animal 
species,  was scored seven p o i n t s .  Three p o i n t s  was assigned t o  a  s ~ ~ s p e c t  
te ra togen  . 

The b ioaccumulat ion c r i t e r i o n  was d i v i d e d  i n t o  f i v e  s c o r i n g  ca tego r i es  and 
a ca tegory  f o r  i n s u f f i c i e n t  i n f o r m a t i o n  (Tab le  8). Th i s  f a c t o r  was ass igned 
p o i n t s  accord ing  t o  da ta  on b ioaccumulat ion i n  f i s h  o r  b y  us ing  t h e  n -oc tano l /  
water  p a r t i t i o n  c o e f f i c i e n t  ( l o g  P) as an i n d i c a t o r  o f  b ioaccumulat ion.  P r i o r i t y  
was g iven  t o  a c t u a l  b ioaccumulat ion i n f o r m a t i o n  over  p a r t i t i o n  c o e f f i c i e n t  
data.  A chemical  which had a l o g  P o f  5.0 and was shown t o  b ioaccumulate 800 
t imes  i n  f i s h  rece i ved  a score o f  two po in t s .  



Table 3. MICHIGAN CRITICAL MATERIALS REGISTER, 1977 

I. Inorganic Materials 
A. The following inorganic materials and 

all their compounds are to be repolled 
Parameter 
Number 

Antimony . . . . .  . . . . . . . . . . . . . . . . . . . . . . Class-01 -0 
Arsenic . . . : . .. . . . . . . . . . . . . . . . . . . . . . . Class-01-1 

*Beryllium . . . . . . . . . . . . . . . . . . . . . . . . . . . C la~~-O l -2  
Cadmium . . . . . . . . . . . . . . . . . . . . . . . . . . . ClaSS'-Ol-3 
Chromium . . . . . . . .: . . . . . . . . . . . . . . . . . Class-01-51 

*Cobalt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Class-01 -6 
Copper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Class-01-7 
Cyanides ; . . . . . . . . . . . . . . . . . . . . . ! . . . . Class-01 -8 

*Hypochlorite . . . . . . . . . . . . . . . . . . . . . . . . Class-01-4 
Lead (organic lorms only) .. . . . . .  . . . Class-01-9 

*Lithium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Class-02-0 
Mercury . . . . . . . . . . . . . . . . . . . . . . . . . . . . Class-02-1 
Nickel . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . Class-02-2 
Selenium . . . . . . . . . . . . . . . . . . . . . . . . . . . Class-02-3. 
Silver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Class-02-4 
Thallium . . . . . . . . . . . . . . . . . . . . . . . . . . . Class-02-5 

*Tin (organic forms only) . . . i . .  . . . . . . Class-02-6 
. 

Zinc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Class-02-7 

. . .  

8. The following specific inorganic materials . ' 

are to be reported (do not report compounds) 
Parameter 

. Nuniber 
Ammonia . . . . . . . . . . . . . . . . . . . . . . ; . 07664-41-7 

'Asbestos . . . . . . . . . . . . . . . . . . . . . . . .01332-20-4 
'Chlorine . . . . . ; . . . . . . . . . . . . . . . . . . . 07782-50-5 ' 

*Phosphorus (elemkntal) . . . . . . . . . . 07723-14-0 
*Phosphorus oxychloride . . . . . . . . . 10025-87-3 

Hydrogen sulfide . . . . . : . . . . . . . . . . 07783-06-4 
Potassium sulfide . .  . . . . . . . . . . . . ,01312-73-8 
Sodium sulfide . . . . . . . . . . . . . . . . . . 01313-82-2 

. . 

, 

. . 
. 

. . - 
II. Organic Materials 

Parameter Parameter 
Number Number 

chloroalkyl ethers, including 

acrolein . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . 00107-02-8 
*acrylonitrile . . . . . . . . . . . . . . . . . . . . . . . . . . . . .00107-13-1 *methyl (chloromethyl) ether . . . . . . . . . . .  . 00107-30-2 
*ally1 chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . .00107-05-1 'other chloroalkyl ethers (specify). . . . . . . . Class-05-5 
*aminoazobenzene . . . . . . . . . . . . . . . . . . . . . . .00060-09-3 2-chloroaniline . . . . . . . . . . . . . . . . . . . . . . . . .  . 00095-51-2 
*2-aminobiphenyl and 4-aminobiphenyl . . . . Class-05-1 '2-chloroethanol . : . .. . . . . . . . . . . . . . . . . . . . . ; 00107-07-3 
*amitrole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .00061-82-5 'chloroprene . ;. . : . . . . . . . . . . . . . . . . ... . . . . . . 00126-99-8 
aniline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,00062-53-3 crotonaldehyde . . . . . . .-. . . . . . . . . . . . . . . . . . :04170-30-3 
aziridines, including di-n-butyl phthalate . . . . . . .-. . . . . . . . . . . . . . .  00084-74-2 

*ethyleneimlne . . . . . . . . . . . . . . . . . . . . . . . ,001 51 -56-4 dichlorobenzenes . . . . . . . . ... . . . . . . . . . . . . . . Class-05-6 
*N-(2-hydroxyethyl) ethylen'eimine . . . . . . 01072-52-2 3.3'-dichlorobenzidine . . . . . . . . . . . . . . . . . . . 00091-94-1 
*propyleneimine . . . . . . . . . . . . . . . . . . . . . . .00075-55-8 *1.4-dichloro-2-butene . . . . . . . . . . . . . . . . . . . ,00764-41-0 
*other aziridines (specify) . . . . . . . . . . . . . . Class-05-2 dichloropropanes . . . . . . . . . . . . . . . . . . . . . . . . Class-05-7 

benzene .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00071-43-2 *dimethylamine . . . . . . . . . ...'. . . . . . . . . . . . . . .00124-40-3 
benzidine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 00092-87-5 'dimethylaminoacetyl 

*hnzo(a)pyrene . . . . . . . . . . . . . . . . . . . . . . . . . .00050-32-8 -2.4.6-trimethylaniline . . . . . . . . . . . . . . . . . . . Class-05-8 
*benzyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . .00100-44-7 *4dimethylaminoazobenzene . . . . . . . . . . . . . . 00060-1 1-7 
'brucine . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . . . .00357-57-3 'dimethylbenzyl hydroperoxide . . . . . . . . . . . ,00080-15-9 

butyric acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 00107-92-6 'dimethyl sulfate . . . . . . . . . . . . . . . . . . . . . . . . . 00077-78-1 
carbon disulfide . . . . . . . . . . . . . . . . . . . . . . . . .00075;15-0 epoiides, including 

*carbon tetrachloride . . . . . . . . . . . . . . . . . . . . .  00056-23-5 
*chlorinated dibenzofurans . . . . . . . . . . . . . . . . Class-05-3 
*chlorinated dioxins . . . . . . . . . . . . . . . . . . . . . . Class-05-4 

. . . > "indicates new critical material 

. . . . 



Table 3 . COPIT'D . . 

. 

. 

. . . . . .  
Crganlc ~ a t c r l .  l!s (co;ll~nut:d)- 

' e l l i y l ~ r ~ c ~ d ~ d n ~ ~ ~ ~ t ~ I ~ ~ I ~ ~ ~ a c . c . l ~ i .  a c ~ d  (ED1 A) . OGOGO-00-4 
'ethylen;: i l~b~o! l> ldc ' . . . . . . . . . .  : . .  00106.93.4 

. . . .  'Iorninldet~ytlc . . . . . . . . . . . . .  00050-00-0 . . 
'furfural . . . . . .  . . . . . . . . . . . . . . . . .  . . :'00098-01-1 
hexachlorobcnzc!ne (HCR; . . . . . . . . . . . .  001 18-74- 1 
hexacl~lorobutad~cnc (HCBD) . . . . . . . . . . . .  00007-68-3 

'hexachlorocyclohc~.anc (I~ndane) . . . . . . . . .  00GOe-73-1 
* hexacl~lo~ocyclopenladicne . . . . . . . . . .  00077-47-7 

hexamelhylenetelra~nine . . . . . . . . . . . . . . . .  00100-97-0 
hydraanes . including 
'dielhylhydrazir~es . . . . . . . . . . . . . . . . . . . . . . .  Class-06-1 
'dimethylhydrazincs . . . . . . . . . . . . . . . . . . . .  Class-06-2 
'hydrazine . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00302-01 -2 
hydrazobenzene . . . . . . . . . . . . . . . . . . . . . . .  001 22-66-7 

'semicarbazide . . . . . . . . . . . . . . . . . . . . . . . . .  00057-56-7 
'other hydrazines (specify) . . . . . . . . . . . . . .  Class-06-3 

hydroquinone . . . . . . . . . . . . . . . . . . . . . . . . . .  001 23-31-9 
hydroxylamines. Including 

hydroxylamine . . . . . . . . . . . . . . . . . . . . . . . . .  07803-49-8 
. . . . . . . . . . . . . . . . . .  methyl hydroxylamine 00067-62-9 

*other hydroxylamincs (specify) . . . . . . . . .  Class-06-4 
lactonilrile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00070-97-7 

*mett>ylene(bis)..2.c. t~!or.oa~~iline . . . . . . . . . . .  00101-14-4 
'methyl iod~de . . . . . . . . . . . . . . . . . . . . . . . . . . .  00074-88-4 

naphthalenes. including 
. . . . . . . . . . . . . . . . . . . . . . . . . .  naphthalene 00091-20-3 

naphthenic acid . . . . . . . . . . . . . . . . . . . . . . .  01 338-24-5 
naphthol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  01321-67-1 

*I-naphthylamine and 2-naphthylamine . , Class-06-5 
*other naphthalenes (specify) . . . . . . . . . . .  Class-06-6 

. . .  .nitrospamines. including 
IN-nitroso-diethylamine . . . . . . . . . . . . . . . . .  00055-18-5 
*N-nitroso-dimetl~ylamine . . . . . . . . . . . . . . .  00062-75-9 
*N-nitroso-dimethylaniline . . . . . : . . . . . . . . .  00138-89-6 
'other nitrosoamines (specify) . . . . . . . . . . .  Class-06-6 

pentachloroethane . . . . . . . . . . . . . . . . . . . . . .  .00076-0 1-7 

' peroxyacclic acid 00079-21 -0 . . . . . . . . . . . . . . . . . . . . . . .  
phenolics. inclucllng 

2.3 and 4-cl~lorophenol . . . . . . . . . . . . . . . .  Class-07-1 
crcsols 
dichlorophenols . . . . . . . . . . . . . . . . . . . . . . . .  Class-07-3 
2.3 and 4-nitroplienol . . . . . . . . . . . . . . . . . .  Class-07-4 
penlachlorophenol (PCP) . . . . . . . . . . . . . .  00087-86-5 
phenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00108-93-2 
'resorcinol . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00108-46-3 
tetrachlorophenols . . . . . . . . . . . . . . . . . . . . .  Class-07-5 
trichlorophenols . . . . . . . . . . . . . . . . . . . . . . .  Class-07-6 
xylenols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Class-07-7 
other phenolics (specify) . . . . . . . . . . . . . . .  Class-07-0 

'polybrominated biphenyls (PEE) . . . . . . . . . .  Class-07-8 
polychlorinated biphenyls (PCB) . . . . . . . . . .  Class-07-9 

*a-p,r opiolactone . . . . . . . . . . . . . . . . . . . . . . . . .  00057-57-8 
qulnoline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00091-22-5 
quinone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00106-51-4 

'sodium azide . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26628-22-8 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  styrene 00100-42-5 

sultones. including 
*1.4-butane sultone . . . . . . . . . . . . . . . . . . . . .  01633-83-6 
*1.3-propane sultone . . . . . . . . . . . . . . . . . . .  01 !20-71-4 
*other sultones (specify) . . . . . . . . . . . . . . . .  Class-08-1 

tetrachloroethanes . . . . . . . . . . . . . . . . . . . . . . .  Class-08-2 . : 
thiourea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00062-56-5 

*triaryl phosphate esters . . . . . . . . . . . . . . . . . .  Class-08-4 
triazenes. including 
*l-(4-chlorophenyl) 

-3.3-dimethyl triazene . . . . . . . . . . . . . . . . .  20241 -05-8 
*3.3-dinlethyl- 1-phenyl triazene . . . . . . . . . .  07227-91-0 
*other triazenes (specify) . . . : . . . . . . . . . . . .  Class-08-3 

*Iris (dibromopropyl) phosphate . . . . . . . . . .  00126-72-7 
'vinyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . . .  .00075-0 1-4 

Parameter 
Number 

'mirex . . . . . . . . . . . . . . . . . . .  02385-85-5 
*monocrotophos'. . . . . . . . . .  06923-22-4 
*naled . . . . . . . . . . . . . . . . . . .  00300-76-5 
'nicotine . . . . . . . . . . . . . . . . .  00054-11-5 
*oxydemeton-methyl . . . . . .  00301-12-2 
'paraquat dichloride . . . . . .  01910-42-5 
*parathion . . . . . . . . . . . . . . . .  00056-38-2 
phorate ................. 00298-02-2 

*phosazetim . . . . . . . . . . . . . .  04104-14-7 
'phosrnet . . . . . . . . . . . . . . .  .00732:1 1-6 
'phosphamidon ... . . . . . . .  13171-21-6 
'rotenone . . . . . . . . . . . . . . .  .00083;7 9-4 
silvex . . . . . . . . . . . . . . . . . . .  00093-72-1 

*simazine .:.............. 00122-34-9 
'sodium fluoioacetate ... 00062-74-8 
'strychnine . . . . . . . . . . . . . . .  00057-24-9 
'sulfote'pp . . . . . . . . . . . . . . .  .03689-2 4-5 
*TOE ... . . . . . . . . . . . . . . . . .  .00072-5 4-8 
*TEPP . . . . . . . . . . . . . . . . . . .  00107-49-3 
*terbufos . . . . . . . . . . . . . . . . .  13071-79-9 
*thiram . . . . . . . . . . . . . . . . . .  .00137-2 6-8 

toxaphene . . . . . . . . . . . . . . .  08001-35-2 
trichlorophenoxyacetic 

acid (2.4.5-T) . . . . . . . . .  .00093-7 6-5 
*trichlorfon .............. .00052-6 8-6 
*trifluralin .:.............. 01582-09-8 
'triphenyltin hydroxide . . .  00076-87-9 
*ziram ............. : ..... 00137-30-4 

Ill Pesticides (To be reported only by 

Parameter 
Number 

*aldicarb . . . . . . . . . . . . . . . . .  .00116-0 6-3 
aldrin . . . . . . . . . . . . . . . . . . .  00309-00-2 

*4-aminopyridine . . . . . . . . . .  00504-24-5 
*antimycin . . . . . . . . . . . . . . .  00642-15-9 
*atrazine .......:......... 01912-24-9 
*azinphos-methyl . . . . . . . .  .00086-5 0-0 
*barban . . . . . . . . . . . . . . . . . .  00101-27-9 
*captan . . . . . . . . . . . . . . . . . .  001 33-06-2 
*carbaryl . . . . . . . . . . . . . . . .  .00063-2 5-2 
*carbofuran . . . . . . . . . . . . .  .01563-6 6-2 
*carbophenothion . . . . . . .  .00786-1 9-6 
*chlordane . . . . . . . . . . . . . .  .00057-7 4-9 
*chlordecone ............ .00143-5 0-0 
*chlorfenvinphos . . . . . . . .  .00470-9 0-6 
*chlorpyrifos . . . . . . . . . . . . . .  02921-88-2 
*clonitralid . . . . . . . . . . . . . .  .01420-0 4-8 
*coumaphos . . . . . . . . . . . . .  .00056-7 2-4 
*crotoxyphos . . . . . . . . . . . .  .07700-1 7-6 
*cycloheximide . . . . . . . . . .  .00066-8 1-9 

DOT ................... .00050-2 9-3 
*demeton ............... .08065-4 8-3 
*diallate .................. 02303-16-4 
*diazlnon ................ 1-5 
*dibromochloro- . 

propane (DBCP) . . . . . .  .00096-1 2-8 
*dicamba . . . . . . . . . . . . . . . .  .01918.0 0-9 
*dichlone . . . . . . . . . . . . . . . .  001 17-80-6 
*dichlorophenoxyacetic 

acid (2.4-D) . . . . . . . . . .  .00094-7 5-7 

. . . . . . . .  . . 

. 

manufacturers and formulators) 

" Parameter 
Number 

* d i c h l o ~ o s  .......:....... .00062-7 3-7 
*dicrotophos . . . . . . . . . . . .  .00141-6 6-2 

dieldrin . . . . . . . . . . . . . . . . .  00060-57-1 
*dimethoate ......:...... .00060-5 1-5 
'dinocap . . . . . . . . . . . . . . . .  .39300-4 5-3 
*dinoseb . . . . . . . . . . . . . . . .  .00088-8 5-7 
*dioxathion .............. .00078-3 4-2 
*d  iquat . ................. .00085~0 0-7 
*disulfoton ............... .00298-0 4-4 
*diuron ..........:...... .00330-5 4-1 
*endosulfan . . . . . . . . . . . . .  .00115-2 9-7 
endrin :................ .00072-2 0-8 
EPN ..................... 021 04-64-5 

*elhion .. . . . . .  : ........... 00563-12-2 
*fensulfothion ............. 001 15-90-2 
*fenthion . . . . . . . . . .  ; ..... .00055-3 8-9 
'ferbam .. . . . . . . . . . . . . . . . .  14484-64-1 
*fonofos . . . . . . . . . . . . . . . .  .00944-2 2-9 

heptachlor r . . . . . . . . . . . . .  .00076-4 4-8 
leptophos' . . . . . . . . . . . . . . .  21 609-90-5 
linuron ................. .00330-5 5-2 

*malathion . . . . . . . . . . . . . .  .00121-7 5-5 
'methomyl . . . . . . . . . . . . . . .  16752-77-5 

. 'methoxychlor ............. 00072-43-5 
*methyl mercaptan . . . . . .  .00074-9 3-1 
*methyl parathion :...... .00298-0 0-0 
'mevinphos . . . . . . . . . . . . . .  .07786-3 4-7 
*mexacarbate ............ 00315-18-4 



TABLE 4 

HAZARD ASStSSMENT CR I 'TER I [IN, ACUTE TOXIC l TY 

TABLE 5 

HAZARD ASSESSMENT CRI TER !ON, CARC 1 NOGEN l C I TY 

SCORE AND CATEGORY 

7 Extremely Toxic 

3 H igh ly  Toxic 

2 Moderately Toxic 

1 S l i g h t l y  Toxic 

0 R e l a t i v e l y  Nontoxic 

+ I n s u f f i c i e n t  Informat ion 

ORAL LDSo 

<5 mg/kg 

5-50 mg/kg 

>50-500 mg/kg 

>0.5-5 g/kg 

>5 g/kg 

SCORE 

7 

3 

2 

1 

0 

+ 

CATEGORY 

The chemical has been demonstrated t o  be a 

human pos i t i ve ,  human suspect, o r  animal 

p o s i t i v e  carcinogen by the  o r a l  o r  dermal rou te  

o f  exposure based on data reported by the  

In te rna t i ona l  Agency f o r  ~ e s e d r c h  on Cancer 

(IARC). Nat ional  Cancer I n s t i t u t e  (NCI), o r  

Nat ional  I n s t i t u t e  f o r  Occupational Safety and 

Health (NIOSH). 

The chemical has been demonstrated t o  be an 

animal suspect carcinogen by the  o r a l  o r  dermal 

route  o f  exposure. 

The chemical has been demonstrated t o  be an 

animal p o s i t i v e  or  animal suspect carcinogen by 

any route  o ther  than o r a l  o r  dermal; o r  has 

been demonstrated by accepted mutagenic i ty 

screening tes t s  o r  accepted c e l l  t ransformat ion 

studies t o  be s t rong l y  p o t e n t i a l  carcinogen. 

The chemical has been demonstrated by accepted 

mutagenic i ty t e s t s  or  accepted c e l l  

t ransformat ion s tud ies  t o  be a p o t e n t i a l  

carclnogen. 

The chemlcal has been tes ted by the  above 

systems and has not been demonstrated t o  cause 

cancer o r  t o  be a p o t e n t i a l  carclnogen. 

I n s u f f i c i e n t  in format ion  

DERMAL LDs0 

<5 mg/kg 

5-200 mg/kg 

>200-500 mg/kg 

>0.5-5 g/kg 

>5 g/kg 

AQUATIC 96-HR LCs0 

<1 mg/L 

1-10 mg/L 

>lo-100 mg/L 

>loo-1000 mg/L 

>I000 mg/L 



TABLE 6 

HAZARD ASStSSMENT CK I TEK I ON, HEREU l l ARY MUTAGENIC l TY 

TABLE 7 

HAZARD ASStSSMENT CK I T E R I  ON, TERATOGEN I C  I T Y  

SCORE 

7 

4 

2 

0 
* 

CA rEGORY 

Confirmed hereditary mutagen 

Suspect hereditary mutagen in multicellular organisms 

Suspect hereditary mutagen in micro-organisms 

Not demonstrated to be a hereditary mutagen 

Insufficient information 

TABLE 8 

HAZARD ASSESSMENT C R I  'TERION , BIOACCLIMULAT l ON 

SCORE 

7 

3 

0 
* 

CATEGORY 

Confirmed Teratogen 

Suspect Teratogen 

Not Teratogenic 

Insufficient Information 

SCORE 

7 

3 

2 

1 
0 
* 

CATEGORY 

I3 IOACCUMULATION 

- ,4000 
1000 - 3999 
700 - 999 

300 - 699 

~ 3 0 0  

LOG P 

- >6 .OO 
5.00 - 5.99 
4.50 - 4.99 
4.00 - 4.49 

~ 4 . 0 0  

Insufficient Information 



The ch ron i c  e f f e c t s ,  pers is tence ,  and a e s t h e t i c s  c r i t e r i a  were l e s s  
r e s t r i c t i v e l y  de f i ned  because o f  l i m i t e d  data. These f a c t o r s  rece ived,  
corresponding ly ,  lower  p o i n t  values. Pers is tence  o f  a  chemical substance i n  
t h e  environment was o f  h i g h  concern since, through longer  exposure, i t  may 
inc rease  t he  impact o f  t he  o t h e r  f a c t o r s .  However, f o u r  p o i n t s  was t h e  
maximum score f o r  t h i s  f a c t o r  due t o  t h e  l ack  of s t a n d a r d i z a t i o n  among t e s t  
methods. The pe rs i s tence  c r i t e r i o n  was d i v i d e d  i n t o  f i v e  s c o r i n g  ca tego r i es  
and one ca tegory  f o r  i n s u f f i c i e n t  i n f o rma t i on  (Tab le  9) .  Data i n  t h e  form of 
h a l f - l i f e  ( to.5) o f  t he  chemicals i n  s o i l  o r  water were used t o  a l l o w  
comparisons between chemicals. The range o f  t ime d e f i n i n g  t h e  ca tegory  
c l a s s i f i c a t i o n  was se lec ted  by t h e  adv i so ry  committee based p r i m a r i l y  on 
p e s t i c i d e  pe rs i s tence  i n f o r ~ n a t i o n .  

Aes the t i c  e f f e c t s  may have adverse impacts on t h e  va lue  and use fu lness  o f  
aqua t i c  systems. However, a e s t h e t i c s  was scored a t  a  lower  l e v e l  s i nce  these 
e f f ec t s  a re  o f  l e s s  concern than t h e  more c r i t i c a l  b i o l o g i c a l  e f fects .  Th is  
c r i t e r i o n  was d i v i d e d  i n t o  t h r e e  sco r i ng  ca tego r i es  w i t h  a  score o f  t h r e e  
be ing  t h e  h i ghes t  p o i n t  va lue  (Table 10) .  The a e s t h e t i c s  f a c t o r  was scored 
accord ing t o  da ta  on t a i n t i n g  o f  f i s h  and/or t a s t e  and odor o f  water,  o r  o t h e r  
p r o p e r t i e s  o f  nuisance such as foaming, f i l m  fo rmat ion ,  and c o l o r i n g  o f  water.  

The f i n a l  c r i t e r i o n ,  ch ron i c  adverse e f f e c t s ,  was d i v i d e d  i n t o  f o u r  s c o r i n g  
ca tegor ies ,  and i t  had a  maximum score o f  f o u r  p o i n t s  (Tab le  11).  Th i s  f a c t o r  
r ece i ved  a  l e s s e r  r a t i n g  p r i m a r i l y  because t e s t  methods were no t  s tandard ized  
o r  w e l l  defined, t h e  t e s t  r e s u l t s  were hard  t o  i n t e r p r e t ,  and many o f  t h e  more 
severe ch ron i c  e f f e c t s  were i nco rpo ra ted  i n  o the r  f a c t o r s .  

The da ta  c o l l e c t i o n  process was a l s o  r e v i s e d  d u r i n g  t h e  development o f  
t h e  hazard assessment system. E x i s t i n g  da ta  on c r i t i c a l  m a t e r i a l s  and CMR 
candidates had t o  be updated and a d d i t i o n a l  i n f o r m a t i o n  had t o  be ob ta i ned  
b e f o r e  t h e  adv i so ry  committee cou ld  a c c u r a t e l y  assess these m a t e r i a l s  us i ng  
t h e  e i g h t - f a c t o r  s c o r i n g  system. 

I n  o rde r  t o  accommodate t h e  necessary data, t h e  chemical  e v a l u a t i o n  f o rm  
was redesigned. The f o rm  was en la rged  and p a r t i t i o n e d  i n t o  f i v e  sec t i ons :  

1. Chemical i d e n t i f i c a t i o n  

2. ' Phys ica l  and chemical  c h a r a c t e r i s t i c s  

3. Acute t o x i c i t y  

4. Chronic t o x i c i t y  

5. Environmental  d i s p o s i t i o n  

The chemical i d e n t i f i c a t i o n  s e c t i o n  i nc l uded  common chemical  name, Chem- 
i c a l  Abs t rac t  Serv ice  name and number, "Reg i s t r y  o f  Tox ic  E f f e c t s  o f  Chemical 
Substances" i d e n t i f i c a t i o n  number, and synonyms. The p h y s i c a l  and chemical 
c h a r a c t e r i s t i c s  s e c t i o n  i nc l uded  f o rmu la  and s t r u c t u r e ;  p h y s i c a l  p r o p e r t i e s  
such as s ta te ,  m e l t i n g  and b o i l i n g  p o i n t s ,  and s o l u b i l i t y ;  n -oc tano l /wa te r  
p a r t i t i o n  c o e f f i c i e n t ;  and f i n a l l y ,  uses, hazards, and p roduc t i on  volume and 
l o c a t i o n .  Acute t o x i c i t y  was d i v i d e d  i n t o  sec t i ons  f o r  da ta  on t e r r e s t r i a l  
l i f e ,  aqua t i c  l i f e ,  and humans. The ch ron i c  t o x i c i t y  s e c t i o n  i nc l uded  ca r -  
c i n o g e n i c i  ty, mutagen ic i t y ,  t e r a t o g e n i c i  ty, and o t h e r  adverse c h r o n i c  e f f e c t s  



TABLE 9 

HAZARD ASSESSMENT CR I TER I ON, PERSl STENCE 

TABLE 11 

HAZARD ASStSSMENT CR I TER I ON, CHKON l C ADVERSE EFFECTS 

SCORE 

4 

3 

2 

1 

0 

CATEGORY 

Very pe rs i s ten t  

Pers is tent  

Slowly degradable 

SCORE 

4 

2 
1 

0 

i 

HALF LIFE IN WEEKS 
(SOIL OR WATER) 

>52 

40 - 52 

27 - 39 

TABLE 1 0  

HAZARD ASStSSMENT CR I TER I ON, A t  STHET 1 CS - 

CATEGORY 

I r r e v e r s i b l e  e f f e c t s  

Reversible e f f e c t s  

Adverse e f fec ts  by routes other than ora l ,  dermal o r  

aquat ic 

No detectable adverse e f f e c t s  

Insufficient in format ion  

Moderately degradable 14 - 26 

Readi ly degradable I 0 - 13 

I n s u f f i c i e n t  Informat ion 

SCORE 

3 

2 

1 

0 

ESTIMATED THRESHOLD LEVEL 
IN WATER (mg/L) PRODUCING 
TAINTIhG OF FISH AND/OR 

TASTE AND ODOR 

0.0001 - 0.001 

>0.001 - 0.01 

>0.01 - 0.1 

>o. 1 

FOAMING PROPERTIES AND/OR 
PRODUCES FLOATING FILM AND/OR 

IMPARTS MAJOR COLOR CHANGE 
TO WATER 

Yes 

No 



t o  t e r r e s t r i a l  l i f e ,  aquat ic  l i f e ,  and humans. The environmental  d i s p o s i t i o n  
sec t i on  inc luded data on bioaccumulat ion, pers is tence,  degradat ion products, 
and metabolism. It should a lso  be noted t h a t  a l l  i n fo rma t i on  on t h e  eva l -  
u a t i  on form was referenced. 

Data were c o l l e c t e d  on a  t o t a l  o f  418 chemical substances f o r  t h e  1978 
C r i t i c a l  M a t e r i a l s  Reg is te r  and Hazard Assessment Program. These inc luded 
t h e  218 compounds o r  c lasses o f  compounds on t h e  1977 CMR and 200 a d d i t i o n a l  
compounds which were se lec ted  p r i m a r i l y  f rom t h e  "P re l im ina ry  L i s t  o f  300 
Chemical Substances" compi led by TSCA' s  In teragency Tes t ing  Comrni t t e e .  

The ac tua l  process o f  sco r i ng  t h e  chemicais was c a r e f u l l y  and accu ra te l y  
conducted t o  insure  t h e  i n t e g r i t y  o f  t h e  program. Each f a c t o r  i n  t h e  hazard 
assessment process was scored w i t h  e i t h e r  a  p o i n t  value o r  an a s t e r i s k  f o r  a l l  
chemical substances which were evaluated. A hazard assessment sheet was used 

- t o  t a l l y  t he  scores (Table 12).  A l l  a v a i l a b l e  data were f u l l y  evaluated t o  
determine proper c r i t e r i o n  and category placement. It was o f t e n  necessary t o  
ob ta in  t h e  o r i g i n a l  research p u b l i c a t i o n s  be fore  a  dec is ion  cou ld  be made. A 
t o t a l  o f  190 compounds o r  c lasses rece ived a  cumulat ive score o f  seven o r  more 
p o i n t s  and these c o n s t i t u t e d  t h e  1978 CMR (Table 13).  

The adv isory  conanittee has met t w i c e  t h i s  year  t o  d iscuss p o t e n t i a l  r e -  
v i s i o n s  of t h e - e x i s t i n g  Reg is te r  and Hazard Assessment Program. A dec i s i on  
has been made t o  incorpora te  a i r  p o l l u t i o n  and i n h a l a t i o n  t o x i c i t y  data i n t o  
t he  hazard assessment system. C r i t e r i a  and r a t i o n a l e s  a re  be ing  developed t o  
implement t h i s  change. The chron ic  adverse e f f e c t s  factor ,  discussed e a r l i e r ,  
has been r e w r i t t e n  t o  accommodate t h e  r a p i d l y  i nc reas ing  data base and t o  p lace  
increased emphasis on t h i s  f a c t o r .  A t  t h e  present  time, s tudent  a s s i s t a n t s  
are c o l  1  ec t  i ng data on approximately 500 compounds f o r  hazard assessment and 
p o s s i b l e  i n c l u s i o n  on t h e  c u r r e n t  Regis ter .  Many o f  these compounds were 
evaluated dur ing  prev ious  years, bu t  t h e i r  data base was e i t h e r  incomplete o r  
o u t  o f  date. Computer searches are being used t o  f a c i  1 i t a t e  i n fo rma t i on  
a c q u i s i t i o n  i n  a d d i t i o n  t o  t h e  data sources i d e n t i f i e d  e a r l i e r .  

C r i t i c a l  m a t e r i a l s  i n fo rma t i on  repo r ted  by Michigan business i s  used 
p r i n c i p a l l y  i n  programs designed t o  i d e n t i f y  and prevent  t o x i c  substances 
problems be fore  they  develop i n t o  c r i ses .  The major use o f  t h e  data i s  t o  
i d e n t i f y  businesses us ing o r  d ischarg ing  amounts o f  t o x i c  substances which 
cou ld  cause environmental  damage. C r i t i c a l  m a t e r i a l s  data f rom each r e p o r t i n g  
f a c i l i t y  a re  compiled i n t o  a  data a c q u i s i t i o n  system f o r  rev iew and ana lys is  
by Department o f  Natura l  Resources s t a f f .  Judgements on whether a  q u a n t i t y  o f  
a  c r i t i c a l  m a t e r i a l  be ing  discharged i s  p o t e n t i a l l y  de t r imenta l  a re  based on 
t h e  c h a r a c t e r i s t i c s  o f  t h e  f a c i l i t y ,  i t s  r e c e i v i n g  water, and t h e  t o x i c i t y  I and o ther  p r o p e r t i e s  o f  t he  c r i t i c a l  ma te r i a l  i t s e l f .  Use data and f a c i l i t y  
d e s c r i p t i o n  i n fo rma t i on  are  analyzed t o  determine if cumulat ive 1oqc)iys o f  
c r i t i c a l  m a t e r i a l s  are l i k e l y  t o  be discharged f rom the  f a c i l i t y  and whether 
these discharges are 1  i k e l y  t o  r e s u l t  i n  environmental  degradat ion. F o l l  ow-up 
ac t i on  may e n t a i l  d i r e c t  con tac t  w i t h  t he  business fo r  f u r t h e r  i n fo rma t i on  o r  
c l a r i f i c a t i o n  and/or a  d.etai led i nspec t i on  v i s i t  t o  t h e  f a c i l i t y .  If a f a c i l -  
i t y  i nspec t i on  i d e n t  i f i d s  a  problem, a  fo l low-up environmental assessment i s  
conducted t o  determine t h e  degree and ex ten t  o f  environmental  contaminat ion. 
Admin i s t ra t i ve  procedures o r  formal  l e g a l  a c t i o n  would be i n i t i a t e d  t o  achieve 
abatement should such a c t i o n  be necessary. 

. . - .  . . 

The repor ted-  i i i fo i rm i t i6n-  i i  a lso  u i k d  i n  t he  c a l c u l a t i o n  o f  s u r v e i  1 lance 
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C m o n  Chemtcal Name ! 

Chemical Abs t rac t  Name 
.. , .  . Chemjcal Abs t rac t  No. I I 1 , 1 - 1 . -  " I . .  I - u 

. . .  Score . . % ,  

I. Acute T o x i c i t y  < V .  Pers is tence  . . 

Score Category Score Cateqory - 
ORAL LDsO DERMAL LO50 AQUATIC 96 HOUR LO50 

mg/kg mg/kg mg/L 
7 c5 c5 <I 

0 >SO00 >5000 > lo00  
I n s u f f i c i e n t  In fo rmat ion  

11. C a r c i n o g e n i c i t y  
. . . .  

Score Category . - 
7 Human p o s i t i v e  human suspect . ' . . 

Animal p o s i t i v e  
A , .. . . . . .  3  Animal suspect 3 .. 2 Carc inogenic by a r o u t e  o ther  than o r a l  o r  dermal 

S t r o n g l y  p o t e n t i a l  carcinogen by accepted mutagen ic i t y  
screening t e s t s  o r  accepted c e l  i trans fo rmat ion  s tud ies  

1 P o t e n t i a l  carcinogen by accepted mutagenci ty  screening 
t e s t s  or  accepted c e l l  t rans fo rmat ion  s t u d i e s  

'0 Not carc inogenic . . .  
. . . . 

I n s u f f i c i e n t  ~ n f o r m a t i o n  

I I I. H e r e d i t a r y  ~ u t a g e n i c i t y  

Score Cateqory 
7 Confirmed 
4 .  Suspect - mu 1 t ice1  l u l  a r  organ isms 
2 Suspect - micro-organisms 
0 Not a h e r e d i t a r y  mutagen 

I n s u f f i c i e n t  In fo rmat ion  

I V .  T e r a t o g e n i c i t y  

Score Category 

7 Confirmed 
3 Suspect 
0 Not te ra togen ic  

I n s u f f i c i e n t  In fo rmat ion  

.; 4  Very p e r s i s t e n t  I .  

i 3 .  P e r s i s t e n t  I . 

. 2 S low ly  degradable . : , ...:.> . .  
1 Moderate ly  degradable,  , .:, , 

. 0  Read i l y  degradable *.., : 
I n s u f f i c i e n t  In fo rmat ion  .. ?. . 

V I .  B ioaccumulat ion 

Score Bioaccumulation 

2 700-999 4.50-4.99 
1 300-699 4.00-4.49 
0 ~ 3 0 0  ~ 4 . 0 0  

I n s u f f i c i e n t  In fo rmat ion  

V I I .  Aes the t i cs  

Score C a t e g o r y  
F i s h  T a i n t i n g / T a s t e d  Foaming, f l o a t i n g  
Odor (Threshold l e v e l  f i l m ,  and/or major 

i n  water - mg/ l )  c o l o r  change 

Yes 
No 

V I I I .  Chronic Adverse E f f e c t s  
. . 

': Score Category 

4 I r r e v e r s i b l e  e f f e c t s  
2 Revers ib le  e f f e c t s  
1 Adverse e f f e c t s  by  r o u t e  o ther  than o ra l ,  dermal, 

o r  aquat i c  
0 No de tec tab le  adverse e f f e c t s  

I n s u f f i c i e n t  In fo rmat ion  



Table 13 . MICHIGAN CRITICAL MATERIALS REGISTER. 1978 

I 
I . inorganic Materials 

A . The following inorganic malcrials and - 
al l  Ihcir cornpounds are l o  be reported 

Parameter 
N~ ln ib r r  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  antimony Class-01-0 
arsenic . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Class-01-1 
beryllium . . . . . . . . . . . . . . . . . . . . . . . . . .  Class-01-2 
cadmium . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Class-01 -3 

. . . . . . . . . . . . . . . . . . . . . . . . . .  chromium Class-01 -5 
cobalt . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . .  Class-01-6 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  copper Class-01-7 
cyanides . . . . . . . . . . . . . . . . . . . . . . .  Clar-s-01-8 
hypochlorite . . . . . . . . . . . . . . . . . . . . . . .  Class-01-4 
lead . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Class-01-9 
lithium . . . . . . . . . . . . . . . . . . . . . . . . . . .  Class-0 2-0 
mercury . . . . . . . . . . . . . . . . . . . . . . . . . . .  Class-02-1 
nickel . . . . . . . . . . . . . . . . . . . . . . . . . . .  Class-02-2 
selenium . . . . . . . . . . . . . . . . . . . . . . . . . . .  Class-02-3 
silver . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Class-02-4 
thallium . . . . . . . . . . . . . . . . . . . . . . . . .  Class-02-5 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . zinc Class-02-7 

8 . l h o  following sprc:ific Inorganic matcrlals ' . ' 

arc! to b r  reported (do not r'eporl compoundz) 

Parameter 
Number 

chlorine . . . . . . . . . . . . . . . . : . . . . . .  07782-50-5 
hydrogen sulfide . . . . . . . . . . . . . .  07783-06-4 

. . 

. . 

. . 

. . . . .  . . . .  . . .  . . 

I . . 

II . Oryanic Materials 

Parameter 
Number 

acetone . cyanohydrin . . . . . . . . . . . . . . . . .  00075-86-5 
*2~acetylam1nofluorene . . . . . . . . . . . . . . . .  00053.96.3 
acrolein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00107-02-8 

'acrylamide . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00079-06-1 
'acrylic acid . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00079-10-7 
acrylon~tr~le . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  001 07-13-1 
aminoazobenzene . . . . . . . . . . . . . . . . . . . . .  .00060.0 9.3 
4-aminobiphenyl . . . . . . . . . . . . . . . . . . . . . . . .  00092-67-1 
amitrole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00061-82-5 
aniline . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . .  00062-53-3 
benzene . . . . . . . . . . . . . .  1 . . . . . . . . . . . . : . . .  00071-43-2 
benzidene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00092-87-5 
benzo(a)pyrene . . . . . . . . . . . . . . . . . . . . . .  : 00050-32-8 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  brucine 00357-57-3 
1.4 butane sultone . .  : . . . . . . . . . . . . . .  01633-83-6 
carbon . disul l~de . . . . . . . . . . . . . . . . . . . . . . .  00075- 15-0 
carbon tetrachloride . . . . . . . . . . . . . . . . . . . .  00056-23-5 

'chloramines . . . . . . . . . . . . . . . . . . . . . . . . . . .  Class.08.6 
chlorinated dibenzofurans . . . . . . . . . . . . .  Class-05-3 

. . . . . . . . . . . . . . . .  chlorinated dioxins Class-05-4 
1-chloro.2.3.epoxypropane . . . . . . . . . . . . .  00106-89-8 
2-chloroethanol . . . . . . . . . . . . . . . . . . . . . . .  00107-07-3 

'chloroform . . . . . . . . . . . . . . . . . . . . . . . . . . .  00067-66-3 
bis(2-chloroelhyl)ether . . . . . . . . . . . . . . . .  001 11-44-4 

. . 
Parameter 
Number 

bis(2-chloromethyl)elher . . . .  00542-88-1 
2.3 and 4-chlorophenol . . . . . . . . . . . .  Class-07-1 
1 -(4-chlorophenyl) 

.3.3.d1ni~tt1yl lrlazene . . . . . . . . . . . . .  07203-90-9 
chloroprcne . . . . : . . . . . . . . .  .00126;9 9.8 
dl-n-bulyl phthalate . : . . . . . . . . . .  00084-74-2 
cresols . . .  Class-08-5 . . . . . . . . . . . . .  
d~clilorobenzenrs . . . . . . . . . . . . . . .  Class-05-6 
3.3.dlchlorobenz1dlne . . . . . . . . . . .  00091-94-1 

. . . . . . . . . . . . . .  d~chlorophencls . . Class-0713 
d~cllloropropanes . . ' . .  Class-05-7 

. . . . . . . . . .  1.23.4 d~epoxybulane 00298- 18-0 
4-d~methylnrn~noazobcnlcne . . .00060-1 1.7 

. . . . .  d~ncthy l l~ydraz~nes . . .  Class-06-2 
3 3-din~ethyl-1-phrnyl tr1a?6ne . .  07227-91-0 

. . . . . . . . . . .  dlmelhyl sulfate 00077-78- 1 
? 3-epoxy-1-propanal . . . . 00765-34-4 
ettiylrne cl~brorn~de .. 00106-93-4 . . . . . .  
~ I h y l c r ~ p ~ n ~ ~ r ~ r  . . . 00151-56-4 
ethy1t:n- oxlot: 00075-2 1-8 
Inrrna. ldvhydp . . . . .. 00050-00-0 

: h c x ; 1 ~ l i l r ) r o b ~ ~ r 1 z ~ r ~  1tiCOI . . . 001 18-74-1 
h ~ ~ . c a r h l ~ ~ . * r ~ b u l . ~ r l ~ ~ ~ r ~ ~ ~  (bICR3) 00087-68-3 
l 1 r x ~ r l l l c . ~ 1 o c ~ c l c 1 t 1 1 * k a r 1 t ~  ; I~ndar~el  . 00608-73-1 

'indicates new critical material 



Table 13 . CONT'D 

Organ~c Malt.r~,~ls ~ r c ~ t ~ l ~ t ~ u c ~ c l l  
h ~ x a ~ h l ~ r v : ~ C l ~ ~ ~ ~ ~ ~ ~ l l ~ i l ~ ~ ! t ~ ~ ~  00077-47-4 
liydraz~ne U0302-01-2 
l iydrazot~cr~z~~t ie  . . 001 22-66-7 
hydroquitlqni! . . . 00 123.3 1-9 
n-(2-hydroxyclhyl)ett~ylcrreim1t~e 01072-52-2 

. . . . .  lactonitr~le . . 0007~-!j7-7 
00107.30.2 methy l (ch loron~cthy l )~ t t~~  

'mctt1ylene[!:is)-2-~hlor~aritlr1t~ 00101.14.4 
' 1 . 2 ( ~ c t h y l c n e d t o ~ y ) . 4 j ~ ~ r o p c n y l  b ~ . r ~ r c r ~ e  O(1120-58-1 

. 'methyl hydraz~ne : 00060-34-41 
. . . . . .  naphthalene. 00091 -20-3 

. . . .  1-naphlhylarnlne . 00134.32.7 
. . . . . . . .  2-naphtt~ylan~~ne . 00091 -59-0 

. . .  '4-nitrobiphenyl . 00097-93-3 
. . . . .  2.3 and 4-nilrophcnol . Class-07-4 

n-nitroso-d~ethylam~ne . . . .  00055-18-5 
n-nitroso-d~methylam~ne . . .  00062-75-9 
n-n~troso-d~tnethytan~l~ne . . . .  00138-89-6 . .  

pentachlorocthane . . . . . . . . . . . . . .  00076-01-7 
'pentachloronitrobenzene . . .  00082-68-8 

pentacl~lorophenol . . . . . . . . . . . . . . . . .  00087-86-5 
pcroxyact!tic acid . . . . . . . . . . . . . . . . . . . . . .  00079-21-0 
phenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00108-95-2 
polybtominaled biptlenyls (PEE) . . . . . . .  Class-07-8 
polychlorinated biptlenyls (PCB) . . . . . . . . .  Class-07-9 
1.3.propnne sultone . . . . . . . . . . . . . . . .  0 1 - 4  120-71 
. . . . . . . . . . . . . . . . . . . . . . .  . J.propiolactonc : 00057-57-0 
pro~)y~cr le lmi~ le . . . . . . . . . . . . . . . . . . . .  00075-55-8 
senticarbazlde . . . . . . . . . . . . . . . . . . . . . . .  00057-56-7 

. . . . . . . . . . . . . . . . . . . . . . . . . .  styrene 00100-42-5 
tetrachloroe~hanes . . . . . . . . . . . . . . . .  Class.00.2. 

'telrachlorocthylene . . . . . . . . . . . . . . . . . . .  00127-10-4 
lh~ourea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00062-56-6 
triary; . phnspliatc? eslcrs . . . . . . . . . . . . . . .  Class-08-4 

'tricl~lorncthylcne . , . . . . . . . . . . . . . . . . . . . . .  00079-01 -6 
tr~chlotophcnols . : . . . . . . . . . . . . . . . . . . . . .  Class-07-6 
tris(d~bromopropyl)phosphalc . . . . . . . . . . .  00126-72-7 
vinyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . .  00075-01-4 
xylenols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Class-07-7 

. . 

111 Pesticides (To be reported only by manufacturers and formulalors) . . 

Parameter 
Number 

. nicotine . . . . . . . . . . . . . . . . .  00054-1 1-5 
. . . . .  oxydemeton-methyl : 00301-12-2 

. . . . . . . . . . . . . . . .  paraquat 01910-42-5 

. . . . . . . . . . . . . . . . .  parathion 00056-38-2 
. . . . . . . . . . . . . . . . . .  phorate 00298-02-2 

. . . . . . . . . . . . . .  phosazetim 04104- 14-7 
. . . . . . . . . . . . . . . .  -phosmet : 00732-1 1-6 

. . . . . . . . . .  phosphan~idon 131 71-21-6 
. . . . . . . . . . . . . . . .  rotenone 00083270-4 

silvex. propylene glycolbutyl ether 
ester . . . . . . . . . . . . . . . . . .  0231 7-24-0 

. . . . . . . . . . . . . . . .  simazine 00122-34-9 
sodium fluoroacetale . : . .  00062-74.8 . 
strychnine . . . . . . . . . . . . . . .  00057-24-9 
sulfotepp . . . . . . . . . . . . . . . .  03689-24-5 

. . . . . . . . . . . . . . . . . . . . .  TDE 00072-54-8 
. . . . . . . . . . . . . . . . . . . .  TEPP 00107-49-3 

terbufos . . . . . . . . . . . . . . . . .  13071-79-9 
lhiram . . . . . . . . . . . . . . . . . . .  00137-26-8 

:torak . . : . . . . .  : . . . . . . . . . . .  1031 1-84-9 
. . . . . . . . . . . . . . .  toxaphcne 08001-35-2 
. . . . . . . . . . . . . . .  . lrichlorlon 00052-68-6 

'trichloronate . . . . . . . . . . . .  00327-98-0 
trichlorophenoxyacetic . . 

acid (2.4.5.T) . . . . . . . . . . .  00093-76-5 
trilluralin . . . . . . . . . . . . . . . .  01582-09-8 

. . .  triphenyltin hydroxide 00076-87-9 
zlram . . . . . . . . . . . . . . . . . . .  00137-30-4 

. . .  
parameter 
Number . 

aldicarb . .  : : . . . . . . . . . . . . .  001 16-06-3 
atdrin . . . . . . . . . . . . . . . . .  00309-00-2 

. . . . . . .  4-aminopyrldine 00504-24-5 
antin~ycin A . . . . . . . . . . . . .  01397-94-0 

'az~nphos-ethyl . . . . . . . . . .  02642-71-9 
azinphos-methyl . . . . . .  00086-50-0 
barban . . . . .  : . . . . . . . . . . .  00101-27-9 

'bendiocarb . . . . . . . . . . . . .  2278123-3 
*benomy1 . . . . . . . . . . . . . . . . .  17804-35-2 
captan : . . . . . . . . . . . . . . . . .  00133.06.2 
carbaryt . . . . . . . . . . . . . . . . . .  00063-25-2 
carbofuran . . . . . . . . . . . . .  01563-66-2 
carbophenothiori . . . . . . . .  00786-19-6 
chlordane . . . . . . . . . . . . . . . .  00057-74-9 
chlordecone . . .  : . . . . . . . . .  00143-50-0 
chlorlenvinphos . . . : . . . .  : 00470-90-6 
chloipyrifos . . . . . . . . . . . . .  02921-88-2 
clonitralid . . . . . . . . . . . . . . .  01420-04-8 
coumaphos ; . . . . . . . . . . . .  .00056.7 2.4 
crotoxyphos . . . . . . . . . . . . .  07700-1 7-6 

. . . . . . . . . . . .  cycloheximide 00066-81-9 
DDT . . . . . . . . . . . . . . . . . . . . . .  00050-29-3 
demeton . . . . . . . . . . . . . . . .  08065-48-3 
diallate . . . . . . . .  : ; . . . . . . . .  .02303.1 6.4 
diazinon . . . . . . . . . . . . . . . . . .  00333-41'-5 
dibromochloropropane 

(DBCP): . . . . . . . . . . . . . . . . .  00096-12-8 
dichlone . . . . . . . . . . . . . . . .  001 17-80-6 
dichlorophenoxyacetic 

. . . . . . . . . . .  acid (2.4-D). 00094-75-7 
8 

. . 

. . . . . .  . . .  

n Parameter 
Number 

d~chlorvos . . . . . . . . . . . .  00062-73-7 
. . . . . . . . . . .  dichrolophos 00141-66-2 

. . . . . . . . . . . . . .  dteldrln 00060-57-1 
. . .  . . . . . . .  dtmethoate .: 00060-51-5 

. . . . .  . . . . . .  d~nocap ' .39300.4 5.3 
. . . . . . . . . . . . .  dinoseb 00080-85-7 

. . . . . . . . . . . . .  d~oxath~on 00078-34-2 
. . . . . . . . . . . . . . . . . .  diquat 00005.00.7. 

. . . . . .  . . . . . . . .  disulfoton : 00298-04-4 
. . . . . . . . . . . . . .  endosulfan 001 15-29-7 

. . . . . . . . . . . . . . . . . . . .  endrin 00072-20-8 
. . . . . . . . . . . . . . . . . . . .  EPN 02104-64-5 

eth~on . . : . . . . . . . . . . . . . . .  00563-12-2 
fensulfothion . . . .  :: . . . . . .  001 15-90-2 
fcnth~on . . . . . . . . . . . . . . . . .  00055-38-9 

. . . . . . . . . . . . . . . .  fonolos 00344-22-9 
. . . . . .  . . . . .  'fluchloralin : 33245-39-5 

heptachlor . . . . . . . . . . . . . .  00076-44-8 
leptophos . . . . . . . . . . . . . . . .  21609-90-5 
malathion . . . . . . . . . . . . . . .  00121-75-5 

. . . . . . . . . .  *maleic hydrazide 00123-33-1 
. . . . . . . . . . . . . . . . .  methomyl 16752-77-5 

melhoxychlor . . . . .  . . . . . .  00072-43-5 
melhyl mercaptan . . . . . .  00074-93-1 
methyl parathion . . . . . . . .  00298-00-0 
mev~nphos . . . . . . . . . . . . . .  07786-34-7 

. . . . . . . . . . . .  , mexacarbate 00315-18-4 
mirex . . . . . . . . . . . . . . . . . . .  02385-85-5 
monocrotophos . . . . . . . . . .  06923-22-4 

. . . . . . . . . . . . . . . . . . . .  naled 00300-76-5 



fees r e q u i r e d  f rom i n d u s t r y .  These fees  a re  used f o r  m o n i t o r i n g  f o r  c r i t i c a l  
m a t e r i a l s  and o the r  water p o l l u t i o n  concerns. C r i t i c a l  M a t e r i a l s  R e g i s t e r  
da ta  are used i n  t h e  development and r e v i s i o n  o f  Na t i ona l  P o l l u t a n t  Discharge 
E l i m i n a t i o n  System (NPDES) permi ts .  A1 1  chemicals i nc l uded  on t h e  CMR must be 
cons idered i n  a  P o l l u t i o n  I n c i d e n t  Preven t ion  Plan developed by each f a c i l i t y  
u s i n g  o r  s t o r i n g  these ma te r i a l s ,  as r e q u i r e d  by t h e  P a r t  5  r u l e s  o f  Ac t  245, 
as amended. C r i t i c a l  m a t e r i a l s  da ta  a re  a l s o  made a v a i l a b l e  t o  o t h e r  govern- 
mental  agencies. The Mich igan Department o f  P u b l i c  Hea l th  u t i l i z e s  t h e  da ta  
t o  i d e n t i f y  p o t e n t i a l  'irrlpacts on human h e a l t h  v i a  exposure t o  water  contam- 
i n a t e d  by c r i t i c a l  m a t e r i a l s .  The A i r  Q u a l i t y  D i v i s i o n  o f  t h e  Department o f  
Na tu ra l  Resources can make use o f  these da ta  t o  i n v e s t i g a t e  p o s s i b l e  f u g i t i v e  
emissions o f  c r i t i c a l  ma te r i a l s .  

Funding f o r  an expanded C r i t i c a l  M a t e r i a l s  Reg i s te r  da ta  ana lys is ,  f o l l o w -  
up, and corr~pl i ance mon i t o r i ng  program i s  be ing  sought f rom t h e  Envirorlniental 
P r o t e c t i o n  Agency v i a  a  Tox ic  Substances Con t ro l  Ac t  Cooperat ive Agreement. 
The o b j e c t i v e s  o f  t h i s  agreement w i l l  be t o  develop: 

1. A  more e f f i c i e n t ,  e f f e c t i v e ,  and comprehensive system f o r  ana l yz i ng  
and s o r t i n g  CMR da ta  

2. An expanded program t o  i n v e s t i g a t e  p o t e n t i a l  problems i d e n t i f i e d  by 
CMR data ana l ys i s  

3. A  program t o  mon i to r  and inc rease  compliance w i t h  t h e  CMR program 

4. Procedures t o  i n t e g r a t e  t h e  CMR program more c l o s e l y  w i t h  e x i s t i n g  
p o l l u t i o n  c o n t r o l  programs. 

A d d i t i o n a l l y ,  t h e  hand l i ng  and s to rage  o f  chemical  e v a l u a t i o n  da ta  and hazard 
assessment scores would be computerized. 

I n  conc lus ion,  M ich igan 's  C r i t i c a l  M a t e r i a l s  R e g i s t e r  has evolved f r om a  
s u b j e c t i v e  l i s t  o f  chemical substances, se lec ted  by u s i n g  a  r a t h e r  l i m i t e d  
da ta  base and a  s imp le  s e t  o f  c r i t e r i a ,  t o  an o b j e c t i v e  l i s t  o f  c r i t i c a l  
m a t e r i a l s ,  se lec ted  on t h e  bas i s  o f  a  comprehensive hazard assessment system 
us ing  a  more conlplete da ta  base. The major l i m i t a t i o n  i n  our  program, as w i t h  
any o the r  hazard assessment procedure, i s  t h e  da ta  base. The degree o f  ob jec-  
t i v i t y  i n  a  hazard assessment system i s  c o n t r o l l e d  by t h e  a v a i l a b i l i t y  and 
a c c e s s i b i l i t y  of p e r t i n e n t  i n f o rma t i on .  Academia, i ndus t r y ,  and government 
must. work t oge the r  t o  inc rease  t h e  q u a n t i t y  and q u a l i t y  o f  i n f o r m a t i o n  on 
env i ronmenta l  chemicals. Major  emphasis must be p laced  on s tanda rd i z i ng  en- 
v i ronmenta l  t e s t i n g  p ro toco l s .  A d d i t i o n a l l y ,  coope ra t i ve  i n t e r n a t i o n a l  da ta  
a c q u i s i t i o n  systems must be f u r t h e r  developed t o  inc rease  t h e  a c c e s s i b i l i t y  o f  
t h i s  i n f o rma t i on .  

I n  c l os i ng ,  I must emphasize t h a t  members o f  t h e  CMR adv i so ry  c o m i t t e e ,  
p a s t  and present,  deserve t h e  e n t i r e  c r e d i t  f o r  t h i s  work. I t r u s t  t h a t  I 
have a c c u r a t e l y  conveyed t h e i r  p roduc t  t o  you. I would l i k e  t o  t ake  t h i s  
o p p o r t u n i t y  t o  thank a l l  t h e  people who have served on t h e  adv i so ry  c o m i t t e e ,  
w i t h  spec ia l  r e c o g n i t i o n  t o  r ep resen ta t i ves  f r om academia and i ndus t r y .  

A d d i t i o n a l  in fo rmat ion  on t h e  Mich igan C r i t i c a l  M a t e r i a l s  R e g i s t e r  and 
Hazard Assessment Program i s  a v a l l a b l e  f rom t h e  Mich igan Department o f  Na tu ra l  
Resources, O f f i c e  o f  Tox ic  M a t e r i a l s  Cont ro l ,  P.O. Box 30028, Lansing, 
Mich igan 48909. 
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HAZARD ASSESSMENT IN WISCONSIN 

Stanton J. K l e i n e r t  
S u r v e i l l a n c e  Sec t ion  

Wisconsin Department o f  Na tu ra l  Resources 
Madison, Wisconsin 53707 

I n  Wisconsin, t h e  s t a t e  Department o f  Na tu ra l  Resources i s  r espons ib l e  f o r  
t h e  environmental  p r o t e c t i o n  program. These r e s p o n s i b i l i t i e s  i n c l u d e  t h e  
p r o t e c t i o n  o f  water suppl ies,  t h e  abatement o f  a i r  and water p o l l u t i o n ,  and 
t he  r e g u l a t i o n  o f  t h e  d isposa l  o f  s o l i d  wastes. The s t a t e  Department o f  
H e a l t h  and Soc ia l  Serv ices  has t h e  r e s p o n s i b i l i t y  f o r  p u b l i c  h e a l t h  and 
r a d i a t i o n  p r o t e c t i o n ;  t h e  s t a t e  Department of A g r i c u l t u r e ,  Trade and Consumer 
P r o t e c t i o n  i s  r espons ib l e  f o r  p e s t i c i d e  r e g u l a t i o n ;  and t h e  s t a t e  D i v i s i o n  o f  
Emergency Government coord ina tes  t he  s t a t e ' s  response t o  f l oods ,  tornados, and 
o t h e r  d i sas te r s .  .My  remarks w i l l  be l i m i t e d  t o  t h e  programs and a c t i v i t i e s  o f  
t h e  Department o f  Na tu ra l  Resources. 

The department has a  s t a f f  o f  about 360 engineers, b i o l o g i s t s ,  chemists, 
o the r  t e c h n i c a l  personnel,  a t t o rneys  and a d m i n i s t r a t o r s  t o  c a r r y  o u t  t h e  
env i ronmenta l  program. S t r u c t u r a l l y  t h e  program i s  d i v i d e d  i n t o  t h r e e  major 
segments: a i r  management, water management, and waste d isposa l .  Geographi- 
c a l l y ,  t h e  department has a  c e n t r a l  o f f i c e  i n  Madison and s i x  d i s t r i c t  o f f i c e s  
w i t h  s a t e l l i t e  area o f f i c e s  which admin is te r  t h e  program. 

Under a  new Wisconsin law passed i n  1978, 

Hazardous substance means any substance o r  combinat ion of substances, 
i n c l u d i n g  wastes, o f  a  s o l i d ,  l i q u i d ,  gaseous o r  sem iso l i d  fo rm 
which, because o f  i t s  q u a n t i t y ,  concen t ra t i on  o r  phys i ca l ,  chemical 
o r  i n f e c t i o u s  c h a r a c t e r i s t i c s ,  may cause, o r  s i g n i f i c a n t l y  c o n t r i b u t e  
to ,  an inc rease  i n  m o r t a l i t y  o r  an inc rease  i n  se r i ous  i r r e v e r s i b l e  
o r  i n c a p a c i t a t i n g  r e v e r s i b l e  i l l n e s s ,  o r  pose a  s u b s t a n t i a l  p resen t  
o r  p o t e n t i a l  hazard t o  human h e a l t h  o r  t h e  environment. Such 
substances may inc lude,  bu t  are n o t  l i m i t e d  to ,  those which are, t o  
t h e  degree determined by t h e  Department, t o x i c ,  co r ros i ve ,  flammable, 
i r r i t a n t s ,  s t r ong  s e n s i t i z e r s  o r  exp los ive .  

Hazardous substances problems s u r f  ace as a  r e s u l t  o f  department s u r v e i  1  - 
lance programs, m o n i t o r i n g  and r e p o r t i n g  by i ndus t r y ,  and t i p s  p rov ided  by an 
env i r onmen ta l l y  conscious pub1 i c .  

F i s h  k i l l s ,  vege ta t i on  d i e  o f f s ,  i r r i t a t i n g  a i r ,  u n s i g h t l y  cond i t i ons ,  and 
contaminated water supp l i es  a re  a l l  r epo r ted  t o  us by t h e  p u b l i c  v e r y  soon 
a f t e r  t h e  event  occurs. We a l so  exper ience about one chemical  o r  o i l  s p i l l  
pe r  day which i s  r epo r ted  t o  t h e  department. I n  a d d i t i o n  we p e r i o d i c a l l y  
uncover problems r e s u l t i n g  f rom the  improper d isposa l  of hazardous wastes. 
A l l  o f  these events t r i g g e r  t he  i n i t i a t i o n  of our  hazards assessment process. 



Each problem i s  handled d i f f e r e n t l y ,  b u t  t y p i c a l l y  we use t h e  f o l l o w i n g  
re fe rence  sources when assessing hazards : 

1. For contamjnants i n  f i s h  and w i l d l i f e  - t h e  U.S. Food and Drug 
A d m i n i s t r a t i o n  (FDA) t o l e rance  l e v e l s  f o r  foods s o l d  i n  i n t e r s t a t e  
commerce. 

-2. For  substances i n  water - t h e  i n t e r i m  p r ima ry  d r i n k i n g  water 
r e g u l a t i o n s  e s t a b l  ished by t h e  U.S. Environmental  P r o t e c t  i o n  Agency 
(EPA), "Water Q u a l i t y  C r i t e r i a "  (EPA Red Book), t h e  . l i s t s  o f  
hazardous substances and t he  l i s t  o f  t o x i c  p o l l u t a n t s  pub l i shed  by  
EPA pursuant  t o  t h e  Federal  Water P o l l u t i o n  Con t ro l  Act.  

3. For  responding t o  s p i l l s  o f  hazardous substances - Volumes I and I 1  
o f  t he  chemical  "Hazard Response I n fo rma t i on  System" pub l i shed  by t h e  
U.S. Coast Guard. 

4. For  substances i n  t he  a i r  - "Documentation o f  t h e  Threshold L i m i t  
Values f o r  Substances i n  Workroom A i r " ,  pub l i shed  by t h e  American 
Conference o f  Government I n d u s t r i a l  Hyg ien is ts .  

I n  add i t i on ,  we use many o the r  r e fe rence  t e x t s  and r e f e r  t o  t h e  b i o l o g i c a l  
and t h e  chemical l i t e r a t u r e .  When t h e  l i t e r a t u r e  does n o t  p r o v i d e  t h e  
answers, we telephone o ther  s t a t e  agencies, EPA, FDA, t h e  Chemical Trans- 
p o r t a t i o n  Emergency Center (CHEMTREC), o r  o the r  sources t o  see if we can g e t  
t h e  answers. I n  many instances, however, t h e r e  a re  no answers a v a i l a b l e .  

A  case i n  p o i n t  i s  ou r  i n v e s t i g a t i o n  o f  c h l o r i n a t e d  and nonch lo r i na ted  
compounds i n  t h e  lower Fox R iver .  The lower Fox R i v e r  i s  39 m i l e s  long  and 
r e c e i v e s  t h e  t r e a t e d  d ischarge f rom 15 p u l p  and/or paper m i l l s ,  one e l e c t r i c  
power p l a n t ,  and 11 mun ic ipa l  wastewater t rea tment  p l a n t s  s e r v i n g  a  p o p u l a t i o n  
o f  over 250,000 people. 

I n  t h i s  i n v e s t i g a t i o n  we s t u d i e d  wastewater, su r f ace  waters, sediments, 
snow, and b i o l o g i c a l  samples and were ab le  t o  i d e n t i f y  105 compounds by  gas 
chromatography/mass spectometry. Twenty o f  ,these compounds i n c l u d i n g  PCB's 
appear on EPA's l i s t  o f  t o x i c  p o l l u t a n t s .  Other compounds i d e n t i f i e d ,  
i n c l u d i n g  ch lo rogua iaco ls ,  ch,lorophenols, r e s i n  acids,  and c h l o r o r e s i n  ac ids  
have been repo r ted  t o  be t o x i c  t o  f i s h  by o the r  i n v e s t i g a t o r s  o f  p u l p  and 
paper m i l l ,  wastewaters. A lso  i d e n t i f i e d  were o t h e r  wood-ex t rac t i ve  and 
l i g n i n - r e l a t e d  compounds such as ace tovan i l l one ,  f a t t y  acids,  gua iaco l ,  
syr ingaldehyde, and v a n i l l i n .  Several  i d e n t i f i e d  compounds commonly used i n  
i n d u s t r y  are benzoth iazo le ,  b isphenol  A, and nonyl  phenol.  Several  compounds 
appa ren t l y  n o t  p r e v i o u s l y  r e p o r t e d  i n  wastewater a re  ch lo ro i ndo le ,  c h l o r o -  
sy r inga1  dehyde and, t e n t a t i v e l y ,  c h l  orob isphenol  A's.  

Concent ra t ions  o f  t h e  va r i ous  compounds ranged from 0.5 t o  100 pg/L. An 
excep t i on  was dehyd roab ie t i c  a c i d  (DHA), a  t o x i c  r e s i n  a c i d  n o t  found on t h e  
P r i o r i t y  P o l l u t a n t  L i s t .  It was f r e q u e n t l y  found i n  p u l p  and paper m i l l  
e f f l u e n t s  i n  concen t ra t i ons  rang ing  f rom 100 t o  8,500 pg/L. 

The Fox R i v e r  i n v e s t i g a t i o n  p rov ided  more ques t ions  than  answers. For  
ins tance :  

1. L i t t l e  o r  no th i ng  i s  known about t h e  t o x i c i t i e s  of many of t h e  
con~pounds i d e n t i f i e d .  



2.. Where t o x i c i t y  data are ava i lab le ,  t he re  i s  o f t e n  a lack  o f  t h resho ld  
' '  

. t o x i c i t y  values f o r  aquat ic  l i f e .  

3.  For those substances found which appear i n  EPA's t o x i c  p o l l u t a n t  
l i s t ,  t h e r e  are no app l i cab le  e f f l u e n t  standards a t  the  present  t ime. 

4. There i s  no i n fo rma t i on  on most o f  t he  substances i d e n t i f i e d  w i t h  
respect  t o  t h e i r  p o t e n t i a l  f o r  b ioaccumulat ion and, except f o r  PCB's 
and DDT, t h e r e  are no FDA standards f o r  l e v e l s  of these substances i n  
foods. 

To answer a l l  o f  t h e  quest ions r a i s e d  by t h i s  s tudy would take  severa l  
years of work u t i l i z i n g  t h e  combined e f f e c t s  o f  many l abo ra to r i es .  

A second example o f  t he  problems w i t h  hazard assessment i s  p rov ided by t h e  
t r a i n  dera i lment  which occurred near East Troy on J u l y  16, 1974 and r e s u l t e d  
i n  t he  s p i l l a g e  o f  75,000 pounds o f  phenol. I n  s p i t e  o f  a  prompt clean-up 
e f fo r t ,  p r i v a t e  w e l l s  i n  the  v i c i n i t y  were soon contaminated w i t h  phenol. 
Persons up t o  5 m i l e s  away were i n s i s t i n g  t h a t  t h e i r  w e l l s  were a l so  contami- 
nated. Our t e s t i n g  o f  p r i v a t e  w e l l s  showed t h a t  w e l l s  c l ose  t o  t h e  s p i l l  s i t e  
conta ined up t o  300 mg/L o f  phenol w h i l e  those f u r t h e r  ou t  and upgradient  from 
t h e  d i r e c t i o n  o f  groundwater f l o w  f rom the  s p i l l  s i t e  conta ined up t o  0.018 
mg/L phenol. 

A dec i s i on  had t o  be made t o  d e f i n e  the  l e v e l  o f  phenol i n  d r i n k i n g  water 
which would i n d i c a t e  contaminat ion. Residents w i t h  contaminated water sup- 
p l i e s  would then be supp l ied  w i t h  d r i n k i n g  water. I n  our  search f o r  standards 
f o r  phenol i n  d r i n k i n g  water we found the  U.S.S.R. standard o f  1 mg/L which 
appeared t o  be t o o  h igh and EPA's recommended standard o f  0.001 mg/L f o r  
c h l o r i n a t e d  water supp l ies  (based on t a s t e  and odor cons idera t ions)  which 
appeared t o  be f a r  t o o  low. F i n a l l y  we e lec ted  t o  use a standard o f  0.1 mg/L 
recommended by our  s t a t e  h e a l t h  o f f i c e r .  

About 20 homes having w e l l s  exceeding t h i s  l e v e l  were supp l ied  w i t h  water 
u n t i l  a  deep munic ipal  w e l l  cou ld  be cons t ruc ted  t o  supply t he  area. Had we 
gone t o  the  0.001 mg/L standard, an unworkable number o f  res iden ts  would have 
had t o  have been supp l ied  w i t h  d r i n k i n g  water because our  t e s t i n g  showed t h a t  
groundwaters normal l y  exceeded 0.001 mg/L phenol i n  many l o c a t  ions. 

The Fox R ive r  s tudy and the  phenol s p i l l  i l l u s t r a t e  t he  f a c t  t h a t  i n  
hazard assessment we are  f r e q u e n t l y  a t  t h e  f r o n t i e r s  o f  knowledge. A t  such 
t imes the  answers can on l y  be obta ined through i n v e s t i g a t i o n  and research. 
Funding i s  always needed f o r  s t a f f  and l abo ra to ry  capabi 1  i t y  t o  adequately 
assess the  hazards which are brought t o  our a t t e n t i o n .  
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HAZARD ASSESSMENT IN NEW YORK STATE - 
INTRODUCTION 
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A broad range o f  tox ic -subs tances- re la ted  programs i n  New York S t a t e  
r e q u i r e  an assessnient t o  be made t o  determine p o s s i b l e  p u b l i c  h e a l t h  and 
env i ronmenta l  impacts. On t h e  one hand, t h e r e  are programs i n  which ambient 
o r  emiss ion l e v e l s  must be s e t  f o r  s p e c i f i c  chemical substances. These l e v e l s  
i n c l u d e  water q u a l i t y  standards f o r  c l a s s i f i e d  bodies o f  water, p e r m i s s i b l e  
a i r  emiss ion l e v e l s  f o r  s p e c i f i c  sources, t h e  development of a c t i o n  l e v e l s  i n  
r e l a t i o n  t o  s p i l l s  and o t h e r  emergencies, and t h e  development o f  a c t i o n  l e v e l s  
t o  determine when adv i so r i es  on consumption o f  f i s h  and w i l d l i f e  should be 
issued. On t h e  o t h e r  hand, t h e r e  a re  c a s e ~ s p e c i f i c  problems where an 
i n d i v i d u a l  s i t e ,  such as a dump o r  a contaminated sediment, must be eva lua ted  
f o r  i t s  s p e c i f i c  p u b l i c  h e a l t h  and env i ronmenta l  hazards. 

To o b t a i n  a meaningfu l  hazard assessment, t h e  ques t ions  asked m ~ ~ s t  be 
phrased c a r e f u l l y .  We are s t i l l  g r a p p l i n g  w i t h  t h a t  problem b u t  i n  genera l  
t h e  app rop r i a te  ques t ions  f o r  our  purposes t ake  t h e  f o l l o w i n g  forms: 

1. Does an ininiinent t h r e a t  t o  p u b l i c  h e a l t h  o r  t h e  environment e x i s t  
t h a t  r equ i res  immediate s t a t e  ac t i on?  

2. Does a p o t e n t i a l  hazard t o  p u b l i c  h e a l t h  o r  t h e  environment e x i s t  
t h a t  r e q u i r e s  s t a t e  ac t i on?  

3. What numer ica l  va lue  ( concen t ra t i on  o r  t o t a l  amount) should be 
es tab l i shed  i n  a p a r t i c u l a r  medium o r  resource  t o  p r o t e c t  p u b l i c  
h e a l t h  and t h e  environment? 

, I n  New York, t h e  Department o f  Environmental  Conservat ion has t h e  
r e g u l a t o r y  a u t h o r i t y  t o  c o n t r o l  emissions t o  t h e  environment, and i t  a l s o  has 
a major  n a t u r a l  resource management r e s p o n s i b i l i t y .  I t has t h e  e x p e r t i s e  t o  
assess hazards t o  t h e  environment, b u t  i t  must r e l y  on t h e  Department o f  
Hea l t h  t o  adv ise i t on ma t te r s  r e l a t e d  t o  p u b l i c  h e a l t h  hazards. Th is  
bu reauc ra t i c  s t r u c t u r e  has l e d  New York t o  develop a two-pronged approach . 
us i f l g  t h e  Department of H e a l t h ' s  Tox ico logy  Center f o r  t h e  p u b l i c  h e a l t h  
assessment and t h e  Department o f  Environmental  Conserva t ion 's  Bureau o f  
Environmental  P r o t e c t i o n  f o r  t h e  environmental  assessment. A work ing r e l a t i o n  
between t h e  two departments on hazard assessment has been i n  e f f e c t  f o r  about 
two years,  and i t  i s  c o n s t a n t l y  be ing  re f i ned  as our  exper ience grows. 

Dr. Nancy Kim o f  t h e  New ~ o r k  S ta te  Department o f  Hea l t h  w i l l  e x p l a i n  how 
assessments o f  p u b l i c  h e a l t h  hazards are made, and Dr. Edward Horn o f  t h e  New 
York S t a t e  Department o f  ~ n v i r o n m e n t a l  Conservat ion w i l l  e x p l a i n  how 
assessments o f  environrr iental  hazards are made. . . . . 
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As Bob C o l l i n  noted i n  h i s  i n t roduc t ion ,  there  are a t  l e a s t  two d i f f e r e n t  
types o f  hazards t h a t  r e q u i r e  d i f f e r e n t  approaches t o  t h e i r  evaluat ion.  The 
f i r s t  i s  a recognized hazard t h a t  can be addressed by the  establ ishment o f  
proper e f f l u e n t  o r  ambient standards. We know, f o r  example, t he  concentrat ion 
a t  which many chemical substances are t o x i c  or  produce other  de le ter ious  
e f f e c t s .  I n  prac t ice ,  we can, therefore,  es tab l i sh  water q u a l i t y  o r  a i r  
q u a l i t y  standards which w i l l  insure both  human hea l th  and the  maintenance o f  a 
balanced indigenous popu la t ion  of l i v i n g  organisms. Many human a c t i v i t i e s  can 
be regu la ted i n  t h i s  fashion because we have a reasonably good idea o f  what 
substances are involved, how they- are reaching the  environment and, i n  a gross 
way, what the  e f f e c t s  w i l l  be. Another type o f  hazard ex is ts ,  however, which 
cannot be regu la ted v i a  standards. Abandoned dumps and l a n d f i l l s  may cons t i -  
t u t e  an environmental ..hazard which must be evaluated by f i e l d  i nves t i ga t i on .  
Our preference i s  t o  use t e s t  animals i n  a bioassay t o  evaluate t h i s  type o f  
hazard. 

- For both types o f  hazard, however, a need e x i s t s  t o  p r e c i s e l y  de f ine  what 
c o n s t i t u t e s  an imminent o r  p o t e n t i a l  environmental hazard. Table 1 presents a 
l i s t  o f  c r i t e r i a  f o r  i d e n t i f y i n g  an environmental hazard. Standards should be 
se t  t o  prevent  these c r i t e r i a  from being met, and these c r i t e r i a  should be 
used i n  eva luat ing  dumps and l a n d f i l l s  f o r  t he  exis tence o f  a hazard. 

This presenta t ion  w i l l  describe t h e  bas ic  framework o f  standard s e t t i n g  
and environmental hazard eva luat ion  i n  New York. 

WATER QU84L ITY STANDARDS 

New York has r e c e n t l y  begun t o  rev i se  i t s  water qua1 i t y  standards. This 
i s  the  f i r s t  attempt t o  d r a f t  standards f o r  a v a r i e t y  o f  t o x i c  substances, 
p a r t i c u l a r l y  metals, pes t ic ides ,  and miscellaneous t o x i c  organic compounds. 
This e f f o r t  has rece ived a great  deal o f  c r i t i c i s m  from i n d u s t r i a l  represent-  
a t i v e s  who fea r  a s i g n i f i c a n t  economic impact. I w i l l  not  address econoniic 
ana lys is  o f  these standards except t o  recognize t h e  need t o  have one per- 
formed, p r e f e r a b l y  by a neut ra l  t h i r d  par ty .  

The f i r s t  step i n  es tab l i sh ing  water q u a l i t y  standards invo lves  t h e  
s e l e c t i o n  o f  chemical compounds which requ i re  regu la t ion .  I n  New York, t h i s  
choice requ i red  weighing the t o x i c i t y ,  amount o f  use, and present occurrence 

L 



TABLE 1 

1. Morb id i t y  and/or m o r t a l i t y  of any i n d i v i d u a l  of an endangered species o f  

p l a n t  or  animal. 

2. Morb id i t y  and/or m o r t a l i t y  o f  1  arge numbers o f  non-endangered p lan ts  or  

animal s. 

3. Reproductive f a i l u r e  o f  any species o f  p l a n t  o r  animal. 

4. -Contaminat ion of f i s h  or  w i l d l i f e  ed ib le  f l e s h  t o  an ex tent  t h a t  i t s  

consumption by humans i s  considered a  hea l th  r i s k .  

5. Substant ia l  d i s r u p t i o n  of a  l a rge  or  unique ecosystem. 

6. Damage t o  unique na tu ra l  o r  man-made st ructures.  

- 

a. Mod i f ied  from Reference (37) .  



o f  t he  substance i n  New York b io ta .  Compounds i n  widespread, la rge  usage and 
those w i t h  demonstrated t o x i c i t y ,  p a r t i c u l a r l y  those known t o  be detected i n  
aquat ic  b io ta ,  rece ived a t t e n t i o n  f i r s t .  A Statewide I n d u s t r i a l  Survey 
conducted by t h e  Department o f  Environmental Conservation i n  1977 has prov ided 
us i n fo rma t ion  about a wide v a r i e t y  o f  organic compounds. We p lan  t o  gather  
s i m i l a r  in fo rmat ion  on t h e  use o f  a g r i c u l t u r a l  pes t i c i des .  A Statewide Toxic 
Substances Mon i to r ing  Program has prov ided in fo rmat ion  regarding contaminat ion 
o f  f i s h  populat ions.  Both types of surveys i d e n t i f y  areas i n  t h e  s t a t e  t h a t  
deserve more mon i to r ing  a t t e n t i o n  and/or some form o f  management act ion.  

Once t h e  p r i o r i t y  compounds have been i d e n t i f i e d ,  a maximum acceptable 
t o x i c a n t  concent ra t ion  (MATC) must be determined. We have adopted the  
p r i n c i p l e  t h a t  t he  MATC ("safe concentrat ion")  should r e f l e c t  a no-observable- 
e f f e c t  concent ra t ion  f o r  t h e  most s e n s i t i v e  f i s h  species. 

Several methods have been developed t o  der ive  t h e  ,MATC. Some o f  these 
r e l y  on f i e l d  observat ion, bu t  most r e l y  on e x t r a p o l a t i o n  o r  i n t e r p r e t a t i o n  o f  
l abo ra to ry  s tudies.  The most d i r e c t  method invo lves  determiniqg by f i e l d  
exposure t h a t  f i s h  su rv i ve  fo r  some predetermined t ime and measuring the  
concentrat ions o f  t he  v a r i e t y  of t ox i can ts  present  (15, 17). Problems w i t h  
t h i s  approach f o r  standard s e t t i n g  inc lude t h e  i n a b i l i t y  t o  c o n t r o l  f l u c t u a -  
t i o n s  of tox icants ,  t o  i s o l a t e  i n t e r a c t i o n s  o f  tox icants ,  and t o  de tec t  t h e  
very low concentrat ions of t h e  tox i can t .  

Most o f  these problems can be a l l e v i a t e d  by exposing f i s h  i n  l abo ra to ry  
c u l t u r e  t o  a v a r i e t y  o f  t o x i c a n t  concentrat ions. Two types o f  exposure are 
commonly used, s t a t i c  and flow-through, w i t h  the  l a t t e r  p re fe r red  f o r  a number 
o f  reasons. I n  e i t h e r  type of study, however, t he  "safe concentrationudepends 
on the  type o f  e f f e c t  t h a t  one observes and how long one looks f o r  an e f f e c t .  
I d e a l l y ,  a  whole l i f e  c y c l e  should be completed under exposure, thus assuring 
t h a t  a l l  stages i n  t he  l i f e  cyc le  have beem'tested f o r  s e n s i . t i v i t y  t o  t h e  
tox i can t .  Short- term (24-hour) exposure o f  adu l t s  w i t h  observat ion o f  e f f e c t  
l i m i t e d  t o  l e t h a l i t y  prov ides much less  assurance t h a t  a MATC has been 
i d e n t i f i e d  than chronic  s tudies.  

To accommodate t h e  vary ing  types o f  in fo rmat  i o n  avai 1 ab le  regarding t h e  
t o x i c i t y  o f  var ious compounds, we have adopted a m o d i f i c a t i o n  o f  t h e  method 
described by Mount and Stephan (31) and by Henderson (16). This  method 
employs an a p p l i c a t i o n  f a c t o r  (AF) t o  median to le rance l i m i t s  (TL.) t o  
determine the  MATC. Thus, 

MATC = AF x TLm 

I f  extensive long-term chron ic  bioassay i n fo rma t ion  i s  ava i lab le ,  t he re  i s  no 
need t o  ad jus t  t h e  TLm downward and t h e  a p p l i c a t i o n  factor, .  i s  one. On the  
o ther  hand, i f  on ly .  shor t - term acute s tud ies  have been done, t h e  MATC i s  un- 
doubtedly lower than t h e  measured TLm. It i s  n o t  unusual f o r  t h e  a p p l i c a t i o n  
f a c t o r  t o  be as low as 0.01 o r  0.001. Table 2 conta ins  a p p l i c a t i o n  f a c t o r s  
exper imenta l l y  der ived ( i .e .  us ing both chron ic  and acute data f o r  t h e  same 
f i s h  and tox i can t ) .  Summarized i n  Table 3, one can see t h a t  very  low app l ica-  
t i o n  f a c t o r s  (0.001) are needed f o r  p e r s i s t e n t  pes t i c i des  w h i l e  a MATC can be 
s a f e l y  est imated from acute s tud ies  f o r  non-metals and non-pers is tent  pes- 
t i c i d e s  us ing a p p l i c a t i o n  f a c t o r s  as h igh  as 0.1. Rel iance on a p p l i c a t i o n  



Table 2. CALCULATED EXPERIMENTALLY' DERIVED APPLICATION FACTORS 
FOR CERTAIN CHEMICALS AFFECTING FISH OR-SAFE* FOR FISH AS 

I 

Reference 

Spehar, 1976 
Picker ing  and Gnst, la72 
Eaton, 19'74 
Mount, 1968 
Picker ing  e t  al. , 1977 
M0w.t and Stephan, 1969 
Brungs e: al. , 1976 
McKim and Benoit ,  1971 
Benoit ,  1975 
Benoit ,  1976 
Benoit ,  1976 
Davies e t  a l .  , 1976 
Holcombe a t  a l . ,  1976 

- McKirn e t  al.  , 1976 
Davies e t  a l . ,  1378 
~ r u n g s ,  1969 
Spehar,  1976 

Arthur e t  61. . 1975 

Arthur a d  Eatcn,  1971 
Larson e t  al., 1977 
Lind et  al. , 1977 
Koenst e t  a l . ,  1977 

McKim e t  al. , 1975 

b c e k  e t  a l . ,  1976 
Macek e t  a l .  , 1976 
Macek et a l . ,  1976 
Cardwell et a1  . , 1977 
Cardwell e t  a l . ,  1977 
Al l i son  and Aermanntz, 1977 
Al l i son  and Hermanutz, 1977 
Adelman snd Smith, 1976 
Macek e t  a l .  , 1976 
Macek et a l .  , 1976 
Macek e t  a l .  , 1976 
Macek et al. , 1976 
Uacek e t  al. , 1976 

Macek e t  a l .  , 1976 
Car lson,  1971 
Hennanutz e t  al., 1973 
Hermanutz e t  a l . ,  1973 
Macek e t  al. , 1976 
Eaton, 1970 
Mount and Stephan, 1967 

REPORTED IN SCIENTIFIC LITERATURE. a 

I 
CheA c a1 

ble t a1 s 

Cadmium 
Cadmium 
Cadmium 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Chromium (hexavalent ) 
Chromium (hexavalent ) 
Lead 
Lead 
blethylmercury 
S i l v e r  
Zinc 
Zinc 

Non-lretallics 

Chlorine ( t o t a l  r e s i d u e l )  

Chloramines 
Chloramines 
Cyanide 
Cyanide 

Other non-pesticide/non-metallics 

Fish Suecies 

Flagf ish  
Fathead minnow 
Bluegi l l  
Fathead minnow 
Fathead minnow 
FatFesd rrinnow 
Fatheed minnow 
Brook t r o u t  
Bluegi l l  
Brook t r o u t  
Rainbow t r o u t  
Rainbow t r o u t  
Brook t r o u t  
Brook t r c u t  
Rainbow t r o u t  
Fatbead minnow 
Flagf i s h  

Fathead minnow 

Fathead minnow 
Coho salmon 
Fathead minnow 
Brook t r o u t  

1 A ~ ~ l i c a t i c n  
Safe 

0.0016 
0.005 
0.0015 
0.03 

O . l h  
0.04 
0.10 
0.02 
0.003 
0.003 
0.0035 
0.012 
0.004 

0.006-0.014 
0.003 
0.017 

0.12-0.17 
between 

0 .1  and 0.2 
0.20 
0.11 
0.06 

& 

Factcr  
Unsafe 

0.0032 
O.OO@ 
0.0039 
0.07 
0.07 
0.24 
0.07 
0.17 
0.04 
0.006 
0.006 
0.0064 
0.029 
0.013 

0.013-0.026 
0.02 
0.034 

0.38 
0.16 
0.12 

0.15 

0.01 
0.01 
0.01 

C.  0017 
0.12 
0.30 
0.34 
0.13 
0.017 

0.14 
0.023 
0.26 
0.26 
0.23 
0.043 
0.019 

0.32 

0.02 
0.07 
0.03 

~ 0 . 0 0 7  
0.021 

t o .  0004 
<O. 0007 

0.0027 
0.26 
0.42 
0.64 
0.34 
0.044 

0.50 
0.075 
0.62 
0.62 
0.47 
0.090 
0.053 

Linear allcylate su l fona te  

Pes t i c ides  ( p e r s i s t e n t )  

Atrazine 
Atrazine 
Atrazine 
Chlordane 
Chlordane 
Diazinon 
Diazino 
Guthion$ 
Heptachlor 
Lindane 
Lindane 
Lindane 
Tr i  f l u r a l i n  

Fathead minnow 

Brook t r o u t  
B lueg i l l  
Fathead minnow 
Brook t r o u t  
B lueg i l l  
Fathead minnow 
Brook t r o u t  
Fathead minnow 
Fathead minnow 
Bluegi l l  
Brook t r o u t  
Fathead minnow 
Fathead minnow 

Pes t i c ides  (non-persistent  ) 

Acrolein 
Carbaryl 
Captan 
Captan 
k d o s u l f a n  
Malathion 
Malathion 

Fathead minnow 
Fathead minnow 
Fathead minnow 
Blueg i l l  
Fathead minnow 
Blueg i l l  
Fathead minnow 

a. From Reference (35). 



f a c t o r s  t o  s e t  standards may r e s u l t  i n  e s t a b l i s h i n g  an unnecessar i l y  s t r i n g e n t  
water q u a l i t y  s tandard o r  may p rov ide  inadequate p r o t e c t i o n  t o  t h e  b i o t a .  It 
i s  c l e a r l y  l ess  s a t i s f y i n g  than  hav ing long- term ch ron i c  exposure data. 
S e t t i n g  t h e  va lue o f  t h e  a p p l i c a t i o n  f a c t o r  w i l l  always r e q u i r e  a  g r e a t  deal  
o f  judgement, and thus t h e  u n i f o r m i t y  o f  approach unde rg i r d i ng  t h e  s e t  o f  
standards w i l l  p robab ly  be v i o l a t e d .  Some standards w i l l  be l e s s  s t r i n g e n t  
and l e s s  p r o t e c t i v e  than  o t h e r s . ' I n  t h e  absence o f  a  b e t t e r  methodology, 
however, New York has used t h i s  method i n  e s t a b l i s h i n g  i t s  r e v i s e d  s e t  o f  
standards. 

S ITE-SPECIF I C  HAZARDS 
.Many sources o f  t o x i c a n t s  cannot be r e g u l a t e d  o r  assessed by s e t t i n g  

standards..  Indeed, t h e  i d e n t i f i c a t i o n  o f  some hazards may no t  be e f f i c i e n t l y  
addressed by t h e  a v a i l a b l e  types o f  chemical  a n a l y s i s  f o r  a  v a r i e t y  o f  known 
tox ican ts . -  -Abandoned dumps and l a n d f i l l s  a re  pr ime examples, p a r t i c u l a r l y  
when t h e  owners, operators ,  o r  manufacturers o f  t h e  d iscarded  m a t e r i a l  cannot 
be l o c a t e d  o r  d i d  no t  keep adequate records.  Some form o f  f i e l d  b ioassay 
makes t h e  most sense ~ n d e r ~ t h e s e  circumstances, a l though s imp le  f i e l d  inspec-  
t i o n  by q u a l i f i e d  b i o l o g i s t s  can o f ten  be e q u a l l y  e f f e c t i v e .  Hazards t o  
aqua t i c  b i o t a  a re  more e a s i l y  i d e n t i f i e d  but,  i n  p r i n c i p l e ,  t h e  e f f e c t  o f  
v o l a t i l i z e d  t o x i c a n t s  cou ld  a l s o  be demonstrated. 

Three d j f f e r e n t  t ypes  o f  b ioassay have' been u t i  1  i z e d  i n  New York, two 
u t i  1  i z i n g  f i s h  and t h e  t h i r d ,  macro inver tebra tes  (immature i n s e c t s ) .  The 
s imp les t  ( l o g i s t i c a l l y )  e n t a i l s  c a p t u r i n g  smal l  f i s h  ( u s u a l l y  dace o r  o t h e r  
minnows) from' an upstream o r  i iearby stream l o c a t i o n  and p l a c i n g  t h e  caged f i s h  
a t  a  d e f i n e d  e f f l u e n t  o r  j u s t  downstream. A  c o n t r o l  group of f i s h  i s  p laced  
i n  an app rop r i a te  comparable h a b i t a t .  Such bioassays can o f t e n  be extended 
over  severa l  days and have i n  some cases extended over  severa l  weeks. Thus, 
t h e y  a re  o n l y  s e n s i t i v e  t o  h i g h l y  t o x i c  c o n d i t i o n s  o r  r a p i d l y  bioaccumulated 
m a t e r i a l s  such as PCB. I n  t h e  Hudson River ,  four  n a t i v e  species o f  f i s h  
accumulated 2.6 pg/g A r o c i o r  1016 i n  t h e i r  e d i b l e  f l e s h  over  14 days (39).  

Th is  same approach can be m o d i f i e d  by us ing  l a b o r a t o r y - c u l t u r e d  f i s h  such 
as f a thead  minnows (Pimepha!-~~ promelas) o r  presumably any organism t h a t  i s  
e a s i l y  reared. We have chosen fa thead  minnows because t hey  a re  reasonably  
s e n s i t i v e  t o  a  wide v a r i e t y  o f  t ox i can t s ,  r a t h e r  u b i q u i t o u s  i n  New York 
waters, and can acc l imate  t o  a  wide a r r a y  o f  n a t u r a l  waters. As a  model 
organism, few o t h e r  f i s h  possess t h e i r  a t t r i b u t e s .  The major  shortcoming t o  
us ing  a  l abo ra to r y - rea red  f i s h  i s  t h e  t ime  and inconvenience needed t o  
acc l imate  t h e  f i s h  t o  n a t u r a l  phys i ca l  c o n d i t i o n s  ( temperature i n  p a r t i c u l a r )  
a t  t h e  s i t e .  

, I 

New York has begun t o  exper iment w i t h  a  t h i r d  approach i n  o rde r  t o  f i n d  a  
more s e n s i t i v e  and r a p i d  bioassay. I nsec t s  w i t h  aqua t i c  stages i n  t h e i r  l i f e  
c y c l e  a re  u b i q u i t o u s  i n  aqua t i c  ecosystems. Enough i n d i v i d u a l s  can u s u a l l y  be 
c o l l e c t e d  i n  t h e  f i e l d ,  p laced  i n  w i r e  ( s t a i n l e s s  s t e e l )  o r  p l a s t i c  cages, and 
exposed t o  an e f f l u e n t  o r  t o  a  presumed contaminated body o f  water. Observa- 
t i o n s  can o f ten  be c a r r i e d  o u t  over  severa l  days under i d e a l  cond i t i ons .  
Organisms must, of course, be se lec ted  t o  s u r v i v e  i n  t h e  p h y s i c a l  c o n d i t i o n s  
o f  t h e  s i t e  and should a l s o  be k e p t  under c o n t r o l  c o n d i t i o n s  t o  eva lua te  t h e  
method o f  hand l i ng  and o t h e r  spur ious  sources o f  m o r t a l i t y .  



TABLE 3 

SUMMARY OF "SAFE" APPL I CAT1 ON FACTORS FOR 
VARIOUS TYPES OF TOXICANTS 

DETERM I NED FROM LABORATORY EXPER I MENTAT I ON a 

b. S p e c i f i c  cornpounds o r  substances can be found i n  Tab le  2. 

CHEMICAL  GROUP^ 

Non-metals 

Meta l  s 

Non-pers istent  p e s t i c i d e s  

P e r s i s t e n t  p e s t i c i d e s  

a. Values represent  t h e  percentage o f  r e s u l t s  which f a l l  i n  t h e  range noted.  

APPLICATION FACTOR 

> 0.1 

80 

6 

57 

3 1 

cO.1 

20 

94 

43 

69 

< 0.01 

0 

50 

0 

38 

< 0.001 

0 

0 

0 
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A l l  h ioassays suf fer  by n o t  p r o v i d i n g  much i n f o r m a t i o n  about t h e  s p e c i f i c  
cause o f  m o r t a l i t y  o r  m o r b i d i t y .  A p a t h o l o g i s t  can sometimes narrow down t h e  
cause o f  death, and ex tens i ve  work w i t h  macro inver tebra tes  may e v e n t u a l l y  
p r o v i d e  s i m i l a r  o r  b e t t e r  r e s o l u t i o n .  Some chemical ana l ys i s  i s  almost always 
requ i red .  A l though t h e  source o f  m o r t a l i t y  i s  no t  necessary t o  prove t h a t  a 
hazard e x i s t s ,  remedial  a c t i o n  becomes almost imposs ib le  u n t i l  t h e  causa t i ve  
agent has been i d e n t i f i e d .  A t  p resen t  and f o r  t h e  fo reseeab le  f u tu re ,  good 
judgement, i n t u i t i o n ,  and luck  w i l l  be r e q u i r e d  t o  p i n p o i n t  t h e  p r ima ry  source 
of a problem. 

SUMMARY 
I n  New York, assessing and managing env i ronmenta l  hazards r e l i e s  on two 

d i f f e r e n t  approaches. Where s p e c i f i c  t o x i c a n t s  are known t o  be d ischarged 
i n t o  t h e  environment, "sa fe"  s tandards a re  s e t  p r i m a r i l y  f rom l a b o r a t o r y  
exper iments.  These maximum acceptable t o x i c a n t  concen t ra t i ons  (MATC) r e f l e c t  
no observable e f f e c t  on t h e  most s e n s i t i v e  f i s h  species.  M o r t a l i t y  f rom 
96-hour exposures o r  r ep roduc t i ve  f a i l u r e  g e n e r a l l y  c o n s t i t u t e  t h e  observed 
e f f e c t .  

I f  t h e  s p e c i f i c  t o x i c a n t s  a re  unknown b u t  a d ischarge o r  o t h e r  s i t e  i s  a 
p o s s i b l e  hazard, i n  s i t u  bioassays y i e l d  t h e  qu i ckes t  and l e a s t  c o n t r o v e r s i a l  
eva lua t i on .  No one ques t ions  an environmental  hazard i f  f i s h  cannot s u r v i v e  
i n  t h e  water o r  accumulate enough of a t o x i c a n t  t o  be cons idered unsafe t o  eat .  

Surely,  any l e s s  s t r i n g e n t  t e s t i n g  o r  s tandard s e t t i n g  w i l l  f a i l  t o  
p r o t e c t  t h e  n a t i v e  b i o t a .  It i s  conceivable,  however, t h a t  these measures may 
n o t  adequate ly  p r o t e c t  our  f i s h  and w i l d l i f e  resources. Substances which 
bioaccumulate must be t r e a t e d  w i t h  extreme caut ion,  as t h e i r  e f f e c t s  a re  o f t e n  
n o t  observed f rom d i r e c t  exposure t o  t h e  t o x i c a n t .  B ioaccumulat ion appears t o  
c o r r e l a t e  w e l l  w i t h  t he  oc tano l /wa te r  p a r t i  t i o n  c o e f f i c i e n t  (29),  b u t  un- 
doubtedly  except ions e x i s t .  We may no t  be ab le  t o  p reven t  a l l  env i ronmenta l  
hazards, bu t  t h e  approach which i s  presented here should go a long way toward 
c o n t r o l  1 i n g  t he  most f l a g r a n t .  
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The i n i t i a l  involvement i n  r i s k  and h e a l t h  assessment c a r r i e d  o u t  by t he  
New York S t a t e  Department of Hea l t h  centered on de te rmin ing  acceptable l e v e l s  
o f  o rgan ic  chemicals i n  d r i n k i n g  water. I n  add i t i on ,  we have been concerned 
w i t h  a r r i v i n g  a t  gu ide l i nes  f o r  contaminants i n  food  p roduc ts  such as f i s h .  
We have served as an adv i so r  f o r  t he  s t a t e ' s  Department o f  Environmental  
Conservat ion by p r o v i d i n g  i n f o r m a t i o n  rega rd ing  t h e  p o s s i b l e  human h e a l t h  
e f f e c t s  o f  o rgan ic  chemicals and s t a t i n g  t he  l e v e l s  which may p resen t  an 
unacceptable r i s k  t o  p u b l i c  hea l th .  More r e c e n t l y ,  we have been i nvo l ved  i n  
recolmending g u i d e l i n e s  f o r  ambient l e v e l s  of'compounds i n  a i r ,  and water.  
These g u i d e l i n e s  a re  used by t h e  Department o f  Environmental  Conservat ion t o  
c a l c u l a t e  a i r  and water  emissions which should n o t  endanger p u b l i c  h e a l t h  
through subsequent ch ron i c  i n g e s t i o n  o r  i n h a l a t i o n .  

The f i r s t  methods used by t he  Hea l t h  Department t o  a r r i v e  a t  acceptable 
ambient concen t ra t i ons  were those suggested by t h e  Na t i ona l  Academy o f  
Sciences, by t h e  Food and Drug A d m i n i s t r a t i o n  (FDA), and by t h e  World Hea l t h  
O rgan i za t i on  (WHO). For  t h e  most p a r t ,  these groups use s i m i l a r  methods and 
make use o f  t h e  same types o f  t o x i c o l o g i c a l  procedures. The Nat iona l  Academy 
o f  Sciences'  p u b l i c a t i o n ,  "D r i nk i ng  Water and Health",  p rov ides  a bas i c  rev iew 
o f  t o x i c o l o g i c a l  problenis and methodology. The i r  p r o t o c o l s  were recommended 
t o  t h e  Environmental  P r o t e c t i o n  Agency as methods f o r  r e g u l a t i n g  contaminants 
i n  d r i n k i n g  water and can p rov ide  a qu ick  re fe rence  f o r  many o f  t h e  concepts 
t h a t  w i l l  be touched on o n l y  l i g h t l y  i n  t h e  f o l l o w i n g  d iscuss ion .  

There a re  f o u r  bas i c  approaches which t h e  department has used i n  s e t t i n g  
an acceptable i n t a k e  l e v e l  f o r  a  compound. Which method i s  u l t i m a t e l y  chosen 
f o r  a  p a r t i c u l a r  compound depends, t o  a  g r e a t  ex ten t ,  on t h e  q u a n t i t y  and 
q u a l i t y  o f  a v a i l a b l e  t o x i c o l o g i c a l  data. The f o u r  methods are: 

1. C a l c u l a t i n g  dose- r i sk  r e l a t i o n s h i p s  f rom carc inogen ic  exper iments 

2. E s t a b l i s h i n g  no-obswved-adverse-e f fec t  l e v e l s  

3. Analyz ing For chemical s i m i l a r i t i e s  

4. Ca tegor iz ing  organic  chemicals by f u n c t i o n a l  groups. 

The f i r s t  method can o n l y  be used i f  t h e  compound under consic ler 'at ion has been 
shown t o  be a carc inogen and has animal o r  human dose-response data. The 



second method, i n v o l v i n g  a  no-observed-adverse-effect  l e v e l ,  i s  n o t  r e s t r i c t e d  
t o  carc inogen ic  compounds bu t  does r e q u i r e  t h a t  a  s u b s t a n t i a l  amount of t o x i -  
c o l o g i c a l  da ta  be a v a i l a b l e  f o r  t h a t  sompound. The l a s t  two-methods a re  used, 
when ve ry  l i t t l e  t o x i c o l o g i c a l  i n f o rma t i on  e x i s t s  f o r  t h e  compound under con- 
s i d e r a t i o n .  The t h i r d  method i s  used i f  t h e  compound i s  chem ica l l y  ve ry  
s i m i l a r  t o  another substance which has been s tud ied  ex tens i ve l y .  The f o u r t h  
method i s  used i f  t h e  compound has n o t  been s t u d i e d  bu t  resembles a  group o f  
compounds t h a t  has some t o x i c o l o g i c a l  data. Th is  l a s t  approach i s  most u s e f u l  
i f  t h e  compound con ta ins  o n l y  one f u n c t i o n a l  group. 

From t h e  above desc r i p t i on ,  obv ious l y  t h e  f i r s t  two methods a re  t h e  
methods o f  choice; however, t h e y  r e q u i r e  a  s u b s t a n t i a l  amount o f  t o x i c o l o g i c a l  
data. For  many quest ions,  p a r t i c u l a r l y  those a r i s i n g  f rom i n d u s t r i a l  d i s -  
charges i n t o  water, adequate t o x i c o l o g i c a l  da ta  cannot be found. Even t h e  
most common measurement o f  t o x i c i t y ,  t h e  o r a l - r a t  LDSo, has no t  been 
determined i n  these instances.  The l a s t  two methods have been developed t o  
answer those ques t ions  and, because of t h e  ve ry  n a t u r e  o f  t h e i r  d e r i v a t i o n ,  
i n v o l v e  a  number o f  assumptions; i n  add i t i on ,  many doubts can be expressed 
about t h e  appropr ia teness o f  t h e i r  use. If these methods were n o t  used, t h e  
o n l y  o the r  cho ice  would be t o  g i v e  no answer and e i t h e r  comple te ly  e l i m i n a t e  
d ischarges o f  these chemicals o r  a l l o w  u n l i m i t e d  discharges. These l a s t  . 
a l t e r n a t i v e s  seem e q u a l l y  undes i rab le  and l ess  acceptable t han  us ing  a  
reasonable, a l though quest ionable,  method t o  a r r i v e  a t  some dec is ion .  

A  cance r - r i s k  c a l c u l a t i o n  u s u a l l y  uses dose-response da ta  f rom animal 
s tud ies .  A l though human da ta  would be p re fe rab le ,  q u a n t i t a t i v e ,  epidemi- 
o l o g i c a l  data are almost imposs ib le  t o  o b t a i n  f o r  use i n  these  c a l c u l a t i o n s ;  
The Department o f  Hea l t h  uses two s t a t i s t i c a l  methods, t h e  l o g - p r o b i t  method 
o f  Mantel-Bryan and a  ve rs i on  o f  t h e  Armi tage-Dol l  t h e o r y  computer ized by 
Guess, Crump, and Deal. These programs f i t  t h e  usual  animal dose-response 
da ta  t o  a  curve and e x t r a p o l a t e  t o  lower dose l e v e l s .  The dose f o r  a  g i ven  
r i s k  f rom t h e  animal da ta  i s  then conver ted t o  a  human dose us ing  an i n t e r -  
species sonvers ion  based on d i f f e r e n c e s  i n  su r f ace  area. Therefore,  a  pa r -  
t i c u l a r  dose can be assoc ia ted  w i t h  a  p a r t i c u l a r  r i s k ;  t h e  d e c i s i o n  as t o  what 
i s  an acceptable r i s k  cannot be based s o l e l y  on s c i e n t i f i c  i n f o r m a t i o n  b u t  
must cons ider  o t h e r  f a c t o r s .  Cu r ren t l y ,  t h e  department i s  t e n t a t i v e l y  u s i n g  
as an acceptable l i f e t i m e  r i s k  1 x  a t  a  s t a t i s t i c a l  assurance l e v e l  
of 95%, which i s  approx imate ly  t h e  same acceptance l e v e l  used by FDA f o r  
de te rmin ing  a l l owab le  res idues  o f  ca rc inogen ic  compounds i n  food. 

Wi th  t h e  second met hod, a  no-observed-adverse-effect  l e v e l  ( a  dose which 
does n o t  produce a  t o x i c  e f f e c t )  i s  determined. The h ighes t  l e v e l  i n  a  
mu l t i -dose  animal exper iment which d i d  no t  produce a  t o x i c  e f f e c t  i s  used t o  
s e t  t h e  gu ide l i ne .  The dose f rom t h e  exper iment i s  expressed i n  m i l l i g r a m s  
per  k i logram, mod i f ied  by a  s a f e t y  o r  u n c e r t a i n t y  f a c t o r ,  and conver ted  t o  
m i l l i g r a m s  f o r  man. Th is  va lue i s  known as an acceptable d a i l y  i n t a k e  (ADI).  
Assumptions are made as t o  t h e  amount o f  a i r  taken i n t o  t h e  lungs o r  t h e  
amount o f  water  t h a t  i s  drunk i n  a  day by a  person. A f t e r  a  f r a c t i o n  o f  t h e  
t o t a l  AD1 f o r  each r o u t e  of e n t r y  i s  es tab l i shed ,  an ambient g u i d e l i n e  f o r  a i r  
o r  water can be ca l cu la ted .  

One example.of  u s i n g  chemical s i m i l a r i t y  i nvo l ves  t h e  phosphonate t y p e  o f  
compound t h a t  i s  w i d e l y  used i n  some i n d u s t r i a l  fo rmu la t ions .  HEDP, 



FIGURE 1 

1 0 %  OF ALIPHATIC ALCOHOLS BASED ON NUMBER OF CARBONS 



(1 -hydroxye thy l  i dene) bisphosphonic acid,  i s  an o rgan ic  phosphonate compound 
t h a t  i s  used i n  t h e  t rea tment  o f  Paget 's  d isease and i n  bone-scanning 
techniques. Because i t has been p resc r i bed  f o r  t h e  t rea tment  o f  a  disease, 
some human, chronic ,  t o x i c o l o g i c a l  da ta  are a v a i l a b l e  t h a t  can be used t o  s e t  
a  g u i d e l  i ne. A,  g u i d e l  i ne f o r  another, s im i  l a r  compound, TePMEDA (N,N-tetra- 
phosphonomethyl e thy lenediami  ne) , was needed. Th i s  compound has been t e s t e d  
f o r  use i n  bone-scanning techniques b u t  has n o t  been admin is te red  t o  humans i n  
a  ch ron i c  manner. Therefore,  a  l i m i t e d  amount o f  b iochemica l  i n f o r m a t i o n  i s  
a v a i l a b l e ,  i n c l u d i n g  s i t e s  o f  d e p o s i t i o n  i n  t h e  body and organ d i s t r i b u t i o n .  
S ince these processes a re  s i m i l a r  f o r  bo th  compounds, t h e  same g u i d e l i n e  was 
suggested f o r  each. Th is  technique i s  o n l y  u s e f u l  f o r  two chem ica l l y  ve ry  
s i m i l a r  compounds, one o f  which has been s tud ied  e x t e n s i v e l y  o r  a t  l e a s t  t o  
t h e  e x t e n t  t h a t  some l e v e l  o f  acceptable ch ron i c  exposure can be es tab l i shed .  

The Department o f  Heath has begun t o  e s t a b l i s h  a  system f o r  r e g u l a t i n g  
compounds us ing  chemical p r o p e r t i e s .  The compounds t h a t  had been found i n  
d r i n k i n g  water p r i o r  t o  t h e  summer o f  1977 were examined f o r  a v a i l a b l e  
t o x i c o l o g i c a l  da ta  and were arranged . into c lasses  depending on t h e  f u n c t i o n a l  
groups p resen t  i n  t h e  molecules.  A l l  t h e  da ta  t h a t  c o u l d  be found i n  
secondary sources f o r  any compound i n  one o f  these c lasses  were assembled. 
The da ta  i nc l uded  were o r a l - r a t  LDS0 values, d r i n k i n g  water s tandards 
developed by WHO o r  any o the r  country ,  and t h r e s h o l d  l i m i t  values proposed by  
t h e  Occupat ional  Sa fe t y  and Hea l th  A d m i n i s t r a t i o n  o r  t h e  American Conference 
o f  Governmental and I n d u s t r i a l  Hyg ien i s t s .  Other genera l  ideas such as 
metabol ism and t h e  p o s s i b l e  b ioaccumulat ion i n  man of a  c l a s s  o f  compounds 
were a l s o  considered. A  g u i d e l i n e  f o r  d r i n k i n g  water was based on t h e  more,' 
t o x i c  members o f  each c lass .  Compounds shown t o  be more t o x i c  than t h e  
m a j o r i t y  o f  t he  c l a s s  were g i ven  separate gu ide l i nes .  Th is  approach i s  v e r y  
u s e f u l  i n  o b t a i n i n g  a  f i r s t  approx imat ion o f  t h e  t o x i c i t y  o f  a  p a r t i c u l a r  
compound and seems reasonable when v e r y  l i t t l e  o r  no t o x i c o l o g i c a l  i n f o r m a t i o n  
i s  a v a i l a b l e  f o r  a  p a r t i c u l a r  compound. 

The d e r i v a t i o n  and a  p o s s i b l e  s c i e n t i f i c  v a l i d a t i o n  o f  t h e  c l a s s  va lue  f o r  
a l i p h a t i c  a l coho l s  w i l l  be g iven  as an example. I n  F i g u r e  1, t h e  o r a l - r a t  
LDs0 va lues f o r  a l i p h a t i c  a l coho l s  a re  p l o t t e d  versus t o t a l  carbons i n  
t h e  molecule.  The observed t r e n d  may be r e l a t e d  t o  t h e  phys ica l -chemica l  
p r o p e r t i e s  of t h e  compounds. 

The exp lana t i on  f o r  t h e  v a r i a t o n  may i n v o l v e  t h e  abso rp t i on  and e x c r e t i o n  
c h a r a c t e r i s t i c s  o f  these compounds. For  example, t h e  percentage absorbed by  
t h e  g a s t r o i n t e s t i n a l  t r a c t  may decrease as t h e  t o t a l  carbons i n  t h e  a lcoho l  
increase.  A lso  e x h a l a t i o n  by t h e  lungs i s  a  p o s s i b l e  r o u t e  o f  exc re t i on ;  t h e  
compounds w i t h  h i gh  vapor pressures, corresponding t o  those a l coho l s  w i t h  
fewer carbons, may be exhaled r a p i d l y  w i t h o u t  be ing  metabol ized. The combi- 
n a t i o n  o f  these two processes may e x p l a i n  t h e  observed t r e n d  i n  o r a l - r a t  
LDso values. Graphs of vapor pressure and l o g  (oc tano l /wa te r )  p a r t i t i o n  
c o e f f i c i e n t s ,  which may measure abso rp t i on  and e x c r e t i o n  p r o p e r t i e s ,  a re  a l s o  
presented (F igu res  2 and 3 ) .  

A  second example of  t he  f o u r t h  procedure i nvo l ves  f ou r  compounds which a re  
d e r i v a t i v e s  of hexachlorocyclopentadiene. None of t h e  compounds under con- 
s i d e r a t i o n  had enough t o x i c o l o g i c a l  i n f o r m a t i o n  t o  s e t  a  g u i d e l i n e  on t h e  
b a s i s  o f  cance r - r i s k  c a l c u l a t i o n s  o r  no-observed-adverse-effect l e v e l s .  One 
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had been i m p l i c a t e d  as a m e t a b o l i t e  o f  hep tach lo r  o r  d i  l o r  ( two  p e s t i c i d e s  
which are hexachlorocyclopentadiene d e r i v a t i v e s ) .  Another had some i n f o r -  
mat ion  from acute t o x i c i t y  s t u d i e s  and f rom a few l i m i t e d  ch ron i c  t o x i c i t y  
s t ud ies .  The o ther  two compounds were chem ica l l y  s i m i l a r  t o  hexachlorocyc lo-  
pentad iene and o t h e r  d iene p e s t i c i d e s  which have been s t u d i e d  ex tens i ve l y .  A 
g u i d e l i n e  was s e t  f o r  t he  compounds under c o n s i d e r a t i o n  by'e'xamining' t he  
s tandards t h a t  had been s e t  f o r  o the r  halogenated d iene p e s t i c i d e s  and us ing  
t h e  standards o f  t h e  more t o x i c  dienes i n  t h e  group. Most o f  t h e  d iene 
p e s t i c i d e s  cons idered have been shown t o  be carc inogen ic  i n  a t  l e a s t  "one 
animal species and, as such, have dose-response da ta  on which t o  base a 
cance r - r i s k  c a l c u l a t i o n .  However, these da ta  were n o t  used; t h e  d iene 
p e s t i c i d e  standards cons idered were based on no-observed-adverse-effect  l e v e l s .  

Th is  has been a b r i e f  summary o f  t h e  department 's approach t o  s e t t i n g  
g u i d e l i n e s  f o r  chemicals i n  a i r ,  water, and food. As i s  t r u e  w i t h  most 
t o x i c o l o g i c a l  dec is ions ,  many assumptions are made and a t  t imes t h e  ques t i on  
o f  a r b i t r a r i n e s s  can be ra ised .  However, t h e  methodologies chosen are t h e  
bes t  a v a i l a b l e  a t  t h i s  moment and h o p e f u l l y  p r o t e c t  t h e  p u b l i c  h e a l t h  and 
w e l f a r e  under c o n d i t i o n s  t h a t  may n o t  a l l o w  a we l l -de f ined ,  comp le te l y  
de fens ib le ,  s c i e n t i f i c  procedure. 
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CHAPTER 24 

THE COSTS OF NOT TESTING NEW CHEMICALS, 
OR WHAT YOU DON'T KNOW CAN HURT YOU 

E i l e e n  Choffnes 
C i t i z e n s  f o r  a B e t t e r  Environment 

Chicago, I l l i n o i s  60605 

As a p o i n t  o f  depar tu re  f o r  my d i scuss ion  today, I would l i k e  t o  share 
w i t h  you an i n c i d e n t  t h a t  happened l a s t  August. The event concerns an 
exp los ion  a t  a chemical  f a c i l i t y  and re l ease  o f  a p e s t i c i d e  t o  t h e  sur round ing  
community. It i s  r e p r e s e n t a t i v e  o f  t he  exposure o f  humans and t h e  genera l  
environment t o  any chemical substance and m i x t u r e  covered by t he  Tox ic  
Substances Con t ro l  Act  (TSCA). One should keep i n  mind, w h i l e  l i s t e n i n g  t o  
t h i s  t a l e ,  whether t h e  exposures o f  humans and t h e  environment, t o  t h i s  o r  any 
o the r  chemical substance, was preventable.  

Jus t  be fo re  8 A.M. on Fr iday ,  August 18, .1978, t h e r e  was an exp los ion  a t  
t h e  S t a u f f e r  Chemical Company f a c i l i t y  l oca ted  i n  Chicago Heights,  I 1  l i n o i s .  
Three m i l e s  away, t he  f o r c e  o f  t h e  exp los ion  knocked Ray Bakke o u t  o f  bed and 
h i s  s l eep ing  parakeet  o f f  i t s  perch. 

The f o r c e  o f  t he  b l a s t  s e t  off b u r g l e r  alarms a l l  over t h e  communities 
south o f  Chicago: Calumet City, Whit ing, Highland, Gary, and Hammond. A b l ock  
away, t h e  exp los ion  uprooted a te lephone p o l e  and threw i t  across two cars.  

Caro l  Bond, who l i v e s  about two m i l e s  away f r om t h e  S t a u f f e r  p l a n t ,  sa id ,  
"There was a b ig ,  r e d  b a l l  and smokey f i r e  i n  t he  sky a f t e r  t h e  explos ion.  
Thick, b lack  smoke j u s t  b i l l o w e d  ou t  a l l  over."  I n  add i t i on ,  a b l ack  mushroom 
c loud  l i f t e d  o f f  t he  s i t e  and t r a v e l l e d  south. 

The b l a s t  took p l ace  on t h e  second f l o o r  o f  a t h r e e - s t o r y  b u i l d i n g  owned 
by S t a u f f e r  Chemical. The i n t e r i o r  o f  t he  b u i l d i n g  was destroyed. Two men 
were k i l l e d ,  b u r i e d  under t h e  r u b b l e  as t hey  s a t  i n  a company lunchroom 
l o c a t e d  nex t  t o  t he  room i n  which t h e  b l a s t  took place. 'The exp los ion  took 
p l ace  because o f  an apparent mishap i n  hand l i ng  a h i g h l y  t o x i c  p e s t i c i d e  
c a l l e d  EPN. S tau f f e r  spokesmen were stunned. "EPN i s  n o t  c l a s s i f i e d  as a 
v o l a t i l e  m a t e r i a l " ,  a S t a u f f e r  r e p r e s e n t a t i v e  t o l d  t h e  press. "It w i l l  burn, 
b u t  i t  doesn ' t  ca tch  f i r e  e a s i l y .  I t ' s  c e r t a i n l y  n o t  thought  o f  as be ing  
exp los ive . "  

Chicago Heights  i s  home t o  a t  l e a s t  a dozen i n d u s t r i e s  t h a t  s t o r e  m a t e r i a l  
known t o  be v o l a t i l e . a n d ,  as a r e s u l t ,  t h e  Chicago Heights  p o l i c e  and f i r e  
departments t ry  t o  be prepared t o  handle chemical d i sas te r s .  Un fo r t una te l y ,  
almost no one knew t h a t  Stauffer was manufactur ing EPN a t  Chicago Heights,  
and even fewer people were aware t h a t  EPN was capable o f  caus ing permanent , 
c e n t r a l  nervous system damage. Among t h e  f e d e r a l  agencies, o n l y  t h e  U. S. 



Environmental  P r o t e c t i o n  Agency (EPA) - n o t  t he  Occupat ional  Sa fe t y  and Hea l t h  
A d m i n i s t r a t i o n  and n o t  t he  Na t i ona l  I n s t i t u t e  of Occupat ional  Sa fe ty  and 
Hea l t h  - knew t h a t  EPN was' be ing  manufactured i n  Chicago. Heights .  Fu r the r -  
more, t h e  EPA was Torbidden..to d i v u l g e  t h a t  i n f o r m a t i o n  t o  t h e  pub- l ic,  under 
t h e  p r o v i s i o n s  o f  T i t l e  10 o f  t he  FIFRA, which p r o t e c t s  a  manufac tu re r ' s  t r a d e  
secre ts .  More on t h i s  l a t e r .  

There were 18,000 pounds o f  EPN i n  S t a u f f e r ' s  B u i l d i n g  81, and almost a l l  
o f  i t  escaped. A  r e p o r t e r  l a t e r  descr ibed  i t as ga the r i ng  i n  y e l l o w  puddles 
around t h e  s i t e .  L i q u i d s  f rom the  s i t e  a l s o  ran  i n t o  Thorn Creek, a  t r i b u t a r y  
o f  t h e  L i t t l e  Calumet R iver .  When t h i s  m a t e r i a l  was t e s t e d  i t  was found t o  
c o n t a i n  n o t  o n l y  EPN, b u t  a l so  p -n i t r opheno l  ( a  degradat ion p roduc t  o f  EPN), 
formaldehyde, h y d r o c h l o r i c  a c i d  ( t h e  comhi n a t i o n  o f  these two chemicals leads 
t o  t he  fo rmat ion  o f  BCME), s u l f u r i c  ac id ,  phosphor ic  ac id ,  and o t h e r  s o l -  
vents .  Some o f  t h e  chemicals p robab ly  escaped i n  t h e  smoke t h a t  b i l l o w e d  o f f  
t h e  s i t e .  

It i s  now d i f f i c u l t  t o  assess t h e  l e v e l s  o f  EPN t o  which people may have 
been exposed. The few t e s t s  taken t h a t  F r i d a y  found r e l a t i v e l y  low l e v e l s :  . 

Leve ls  o f  EPN i n  r u n - o f f  f rom t h e  s i t e  were l e s s  than 1.0 ppm, w h i l e  a i r bo rne  
l e v e l s  h a l f  a  m i l e  away f rom t h e  p l a n t  were l e s s  than 1.0 ppb. It should, 
however, be p o i n t e d  o u t  t h a t  t h e  a i r  sampl ing was performed i n  t h e  wrong 
d i r e c t i o n  t o  t h e  p r e v a i l i n g  wind p a t t e r n  a t  t h e  t ime  t h e  sampl ing was done. 

Chicago Heights  F i r e  Ch ie f  G i u l i o  N a r c i s i  a r r i v e d  a t  t h e  S t a u f f e r  p l a n t  
about t h r e e  minutes a f t e r  t h e  a larm sounded. He was immediate ly  t o l d  t h a t  EPN 
was i n v o l v e d  i n  t h e  exp los ion  and t h a t  i t  was dangerous. He t o l d  r e p o r t e r s ,  
however, t h a t  t h e  S t a u f f e r  o f f i c i a l s  a l s o  s a i d  t h a t  t h e r e  would be l i t t l e  r e a l  
danger f rom EPN because t h e  chemical decomposes q u i c k l y  on con tac t  w i t h  
water.  I n  f a c t ,  a l though EPN does decompose more q u i c k l y  t han  do o t h e r  
pes t i c i des ,  i t  r e q u i r e s  about 40 hours t o  degrade, even under optimum 
cond i t i ons .  Apparent ly ,  however, b o t h . f i r e  and p o l i c e  personnel  were t o l d  
t h a t  g loves were t he  o n l y  p r o t e c t i v e  c l o t h i n g  t hey  requ i red ,  even though 
Chicago Heights  f i r e  t r u c k s  were equipped w i t h  p r o t e c t i v e  c l o t h i n g  and masks. ' 

Accord ing t o  f i r e  department o f f i c i a l s ,  S t a u f f e r  Chemical r e p r e s e n t a t i v e s  
a l s o  t o l d  them t h a t  t h e r e  was no need t o  evacuate t h e  area un less  smoke f r om 
t h e  p l a n t  touched t he  ground. ( I t  should be mentioned t h a t  a t  t h e  t ime  o f  t h e  
exp los ion  t h e  Chicago area had a  t y p i c a l  August temperature i nve rs i on ;  as a  
r e s u l t  any a i r bo rne  EPN was h e l d  i n  t h e  immediate area f o r  approx imate ly  36 
hours) .  A t  a  f ood  p rocess ing  p l a n t  near t h e  S t a u f f e r - s i t e ,  p l a n t  managers r a n  
on to  t he  lawn of t h e i r  b u i l d i n g  when t h e  exp los ion  took p lace  and a l s o  
observed t h e  rescue opera t ions  f r om t h e  b u i l d i n g ' s  r o o f .  Several  o f  ,the men 
breathed smoke f rom t h e  s i t e  f o r  pe r i ods  o f  f rom 15 minu tes  t o  h a l f  an hour. 
When they  c a l l e d  t h e  Chicago Heights  f i r e  depa~tment ,  a  swi tchboard ope ra to r  
t o l d  them they  were i n  no danger. 

Aside f rom t h e  p o l i c e  and f i r e  department, members of t h e  p u b l i c  r ece i ved  
no i n f o r m a t i o n  from Stauf fer .  John G. G l i o t t o n i ,  Chicago He igh ts  Commissioner 
o f  Pub l i c  Hea l t h -and  Safety,  was on t h e  scene t h r e e  minutes a f t e r  t h e  alarm, 
b u t  he was no t  t o l d  about EPN. He walked through t h e  chemicals i n  h i s  s t r e e t  
c l o thes .  



Personnel f rom t h e  M e t r o p o l i t a n  San i t a r y  D i s t r i c t  (MSD) o f  Grea te r  Chicago 
a l s o  became i nvo l ved  i n  t h e  b l a s t  s i t e  when i t  was d iscovered t h a t  chemicals 
f l o w i n g  i n t o  Thorn Creek migh t  reach t h e  Chicago R iver .  F i f t e e n  MSD ,workmen, 
i n  a d d i t i o n  t o  superv iso rs ,  spent f rom two t o  t e n  hours each a t  t h e  s i t e ,  some 
o f  them becoming soaked t o  t h e  s k i n  i n  chemicals w h i l e  c o n s t r u c t i n g  a dam t o  
keep t h e  chemicals f rom spreading. According t o  i n t e r n a l  MSD memoranda, MSD 
personnel began a r r i v i n g  a t  t h e  s i t e  around noon; t hey  were no t  in formed t h a t  
t h e  chemicals m igh t  be dangerous u n t i l  a f t e r  8 P.M. 

By about 1 P.M. S t a u f f e r  employees, rescue workers, and o the rs  had begun 
a r r i v i n g  a t  S t .  James H o s p i t a l  i n  Chicago Heights  compla in ing o f  chest  
i r r i t a t i o n ,  b rqa th i ng  d i f f i c u l t i e s ,  nausea, and d izz iness .  57 people went t o  
S t .  James, and 35 were kep t  ove rn igh t .  

C i t i z e n s  f o r  a  B e t t e r  Environment (CBE) became i nvo l ved  i n  t h i s  when i t  
became apparent t h a t  S t a u f f e r  Chemical and t h e  EPA were no t  go ing  t o  i n fo rm  
t h e  p u b l i c  about t h e  long- term h e a l t h  hazards o f  exposure t o  EPN. I had been 
s tudy ing  t h e  t o x i c i t y  data base on EPN and was i n  possession o f  EPN-related 
documents ob ta ined  under t h e  Freedom o f  I n f o r m a t i o n  Act.  

The data base on EPN i s  q u i t e  s u b s t a n t i a l  and most o f  i t  p o i n t s  t o  t h e  
conc lus ion  t h a t  EPN i s  capable o f  caus ing delayed, p rog ress i ve  d e t e r i o r a t i o n  
o f  the. c e n t r a l  nervous system. Fur ther ,  t h e  O f f i c e  o f  P e s t i c i d e  Programs i s  
now e n t e r i n g  i t s  t h i r d  year  o f  r ev i ew ing  t h e  r i s k s  assoc ia ted  w i t h  t h e  
con t inued  use o f  EPN. The EPN work ing group has concluded t h a t  a l l  p e s t i c i d e s  
c o n t a i n i n g  EPN which are r e g i s t e r e d  ". . . exceed t h e  ch ron i c  r i s k  c r i t e r i o n  
re1  a t i n g  t o  delayed n e u r o t o x i c i t y .  " Furthermore, based upon exposure 
est imates,  they  have concluded t h a t  t h e  a n t i c i p a t e d  amount o f  EPN t o  which 
f i e l d  workers and scouts  may be exposed by i n h a l a t i o n  may no t  p rov ide  an ample 
marg in  o f  sa fe t y .  Moreover, unpro tec ted  persons l oca ted  ad jacent  t o  s i t e s  of 
a p p l i c a t i o n  may i n h a l e  doses o f  EPN which may not  p rov ide  an ample marg in  of 
s a f e t y  and, f i n a l l y ,  t h a t  t h e  es t imated  exposure o f  t h e  genera l  p o p u l a t i o n  t o  
EPN r e s u l t i n g  f rom t h e  consumption o f  res idues  on food may n o t  p rov ide  an 
ample marg in  o f  sa fe t y .  

The acronym EPN stands f o r  o -e thy l -o ,p -n i t ropheny l  phenyl  phosphon- 
t h i o a t e .  I t  i s  s t r u c t u r a l l y  r e l a t e d  t o  leptophos. The m a j o r i t y  o f  t h e  
t o x i c i t y  t e s t i n g  on EPN has been conducted i n  chickens, and t h e  lowes t  
e f f e c t i v e  c o n c e t r a t i o n  o f  EPN which w i l l  cause a t a x i a  i n  t h e  hen i s  10 ppb. 
App ly ing  a s a f e t y  f a c t o r  o f  100 would make t h e  sa fe  exposure concen t ra t i on  f o r  
humans 100 pp t .  

The f i r s t  pa ten t  on EPN was taken o u t  by t h e  E.I. DuPont de Nemours 
Company i n  1950. The o n l y  o the r  p a t e n t  i s  he ld  by Nissan Chemical Con~pany 
Ltd., of Japan, d a t i n g  f rom 1967. There are o n l y  two manufacturers  o f  EPN i n  
t h i s  coun t ry :  V e l s i c o l  Chemical Company, i n  Bayport ,  Texas, and S t a u f f e r  
Chemical Company, a t  Chicago Heights,  I 1  1  i n o i s  and Mount Pleasant, Tennessee. 
S t a u f f e r  manufactures EPN e x c l u s i v e l y  f o r  DuPont Chemical Company, i n  an 
arrangement s i m i l a r  t o  t h e  one which L i f e  Sciences had w i t h  A l l i e d  Chemical i n  
Hopewell, V i r g i n i a .  

You may w e l l  be wondering what t h i s  a l l  has t o  do w i t h  TSCA. The 
preceeding example came about no t  through lack  of i n f o r m a t i o n  b u t  through a 



f a i l u r e  t o  d i s c l o s e  t h a t  i n f o r m a t i o n  t o  t h e  p u b l i c .  Wi th  t h e  t ype  o f  t e s t i n g  
t h a t  i s  be ing  suggested f o r  a new chemical  substance, one wpnders whether EPA 
w i l l  be p rov i ded  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  w i t h  which t o  make a 
de te rm ina t i on  o f  s a f e t y ,  and whether t h i s  i n f o r m a t i o n  w i l l  be shared w i t h  t h e  
p u b l i c .  

The House Committee Repor t  g i v i n g  t h e  l e g i s l a t i v e  h i s t o r y  o f  TSCA s t a t e d  
s p e c i f i c a l l y  t h a t :  

. . . Because o f  t h e  l ack  o f  t e s t i n g  by manufacturers  and processors  
o f  chemica ls  t o  determine t h e i r  h e a l t h  and env i ronmenta l  e f f e c t s ,  t h e  
genera l  p o p u l a t i o n  and t h e  environment now serve as t he  l a b o r a t o r y  
f o r  d i s c o v e r i n g  adverse h e a l t h  and env i ronmenta l  e f f e c t s .  As ide from 
t h e  g l a r i n g  i n e q u i t i e s  i n  r e l y i n g  on human exper ience t o  i n d i c a t e  
when a chemical  i s  harmful, such a method i s  a l s o  a g r o s s l y  
i n e f f i c i e n t  way t o  i d e n t i f y  problems. For  example, v i n y l  c h l o r i d e  
and asbestos were r e l a t i v e l y  easy hazards t o  i d e n t i f y  because 
exposure t o  these  agents c o u l d  be c o r r e l a t e d  t o  inc idences  o f  
o t he rw i se  r a r e  cancers i n  a un ique l y  de f i ned  group o f  workers.  Other  
k i n d s  o f  hazards, and o t h e r  substances, cannot be expected t o  p resen t  
such e a s i l y  t r a c e a b l e  cause and e f f e c t  r e l a t i o n s h i p s .  As a r e s u l t  
exposure t o  an ex t reme ly  harmfu l  chemical  may con t i nue  unabated 
because t h e  harm i t  causes w i l l  never be l i n k e d  t o  t h e  chemical .  

It seems reasonable  t o  conclude t h a t  Congress, when i t  passed t h e  TSCA 
wished t o  p r o t e c t  human h e a l t h  and , the  environment f r om  unreasonable r i s k s  
from exposures t o  new chemical  substances as w e l l  as e x i s t i n g  chemica l  
substances. Sec t i on  4 ( b ) ( 2 ) ( A )  o f  t h e  a c t  s t a t e s  t h a t :  

The h e a l t h  and env i ronmenta l  e f f e c t s  f o r  which s tandards f o r  t h e  
development o f  t e s t  da ta  may be p r e s c r i b e d  i n c l u d e  carc inogenes is ,  
mutagenesi s, te ra togenes is ,  behav io ra l  d i so rde rs ,  cumu la t i ve  o r  
s y n e r g i s t i c  e f f e c t s ,  and any o t h e r  e f f e c t  which may p resen t  an 
unreasonable r i s k  o f  i n j u r y  t o  h e a l t h  o r  t h e  environment.  The 
c h a r a c t e r i s t i c s  o f  chemical  substances and m i x t u r e s  f o r  which 
s tandards may be p r e s c r i b e d  i n c l u d e  pers is tence ,  acu te  t o x i c i t y ,  
subacute t o x i c i t y ,  ch ron i c  t o x i c i t y ,  and o t h e r  c h a r a c t e r i s t i c s  which 
may p resen t  such a r i s k .  . . . 

As i t  p r e s e n t l y  stands, the,EPA O f f i c e  o f  Tox ic  Substances i s  concerned 
w i t h  o b t a i n i n g  human h e a l t h  e f f e c t s  i n f o rma t i on ,  p r i m a r i l y  i n f o r m a t i o n  d e a l i n g  
w i t h  a substance 's  p r o p e n s i t y  t o  cause cancer, mu ta t i ons  (somat i c  c e l l ) ,  and 
b i r t h  de fec t s .  CBE has some problems w i t h  t h i s  approach. If t h e  new chemical  
substance were a phosphonate, i t  would go th rough  t h e  t e s t i n g  screen w i t h  
f l y i n g  co lo r s ,  s i n c e  i t  i s  non-pers is ten t ,  does n o t  b iomagn i fy  t o  an 
app rec i ab le  degree, and does n o t  cause t h e  b i g  t h r e e  diseases. However, t h e  
phosphonates do indeed have some human t o x i c i t y  problems as we have seen. 

When one c a r e f u l l y  analyses t h e  complete t e s t i n g  g u i d e l i n e s  packages, one 
i s  l e f t  w i t h  t h e  conc lus i on  t h a t  many c h r o n i c  e f f e c t s  o f  concern (such as 
n e u r o t o x i c i t y )  t o  a wide range o f  organisms a re  e i t h e r  b r i e f l y  touched upon o r  
o m i t t e d  e n t i r e l y .  EPA appears t o  be o p e r a t i n g  under t h e  assurr~pt ion t h a t  i t  i s  
b e t t e r  t o  p u b l i s h  a smal l  number o f  " d e f e n s i b l e "  t e s t i n g  g u i d e l i n e s  t han  i t  i s  



t o  p u b l i s h  a  l a r g e  nurnber o f  l ess  de fens ib l e  ones. Yet, t h e r e  i s  a  f a l l a c y  t o  
t h i s  argument, and t h a t  i s ,  t h e  l e s s  i n f o r m a t i o n  one has about a  g i ven  
chemical  ( o r  t h e  g rea te r  t he  degree o f  u n c e r t a i n t y  one has about t h e  t o t a l  
impact o f  t h a t  chemica l ) ,  t h e  more l i k e l y  one w i l l  make an i n c o r r e c t  
e v a l u a t i o n  o f  t h e  hazard o r  s a f e t y  o f  t h a t  chemical  substance. 

The d i s t i n c t i o n  between t h e  f a i l u r e  t o  f i n d  an e f f e c t  and conc lus ion  t h a t  
t h e r e  i s  no e f f e c t  i s  no t  t r i v i a l .  The d i s t i n c t i o n  i s  so impor tant ,  
e s p e c i a l l y  i n  t h e  area o f  environmental  r i s k  management, t h a t  i t s  b l u r r i n g  can 
be g iven  t he  name o f  t h e  f a l l a c y  o f  t h e  f a l s e  negat ive.  The f a l l a c y  i s  t o  
b e l i e v e  t h a t  a  d e c i s i o n  procedure designed t o  l i m i t  f a l s e  p o s i t i v e s  
n e c e s s a r i l y  y i e l d s  any conc lus ion  about t he  non-existence o f  an e f f e c t  when 
t h e r e  i s  a  nega t i ve  f i n d i n g .  

A s imple i l l u s t r a t i o n  i s  h e l p f u l .  A p a i l  con ta i ns  t e n n i s  b a l l s  except f o r  
t h e  p o s s i b i l i t y  o f  a  s i n g l e  y e l l o w  b a l l .  The problem i s  t o  determine whether 
t h e  p a i l  con ta ins  t h e  y e l l o w  b a l l .  I n  t h e  d e c i s i o n  procedure, t h e  observer  i s  
a l lowed t o  look o n l y  a t  t h e  t o p  l aye r .  Under t h e  procedure t h e  t e s t  scores 
p o s i t i v e  i f  the  observer see a  y e l l o w  b a l l  i n  t h e  t o p  l a y e r ;  t h e  t e s t  scores 
negat i ve  i f  t h e  observer does n o t  see a  y e l l o w  b a l l  i n  t h e  t o p  l a y e r .  The 
p r o b a b i l i t y  o f  a  f a l s e  p o s i t i v e  i s  l i m i t e d  t o  zero. If t h e r e  i s  no y e l l o w  
b a l l  i n  t h e  p a i l ,  t h e  observer  w i l l  n o t  see one i n  t h e  t o p  l aye r ;  t h e r e  i s  no 
way f o r  t h e  t e s t  e r roneous ly  t o  f i n d  an e f f e c t  when i t  does no t  e x i s t .  
However, t h e  p r o b a b i l i t y  o f  a  f a l s e  negat ive,  a  conc lus ion  t h a t  t h e  b a l l  i s  
n o t  present  when i t  a c u t a l l y  i s ,  can v a r y  a l l  t h e  way f r om zero t o  one, f r om 
never t o  always, depending on t h e  number o f  l a y e r s  o f  b a l l s .  

If the  p a i l  i s  o n l y  one l a y e r  deep, t h e  p r o b a b i l i t y  o f  a  f a l s e  nega t i ve  i s  
zero.  However, i f  t h e  p a i l  i s  severa l  l a y e r s  deep t h e  d i s t i n c t i o n  becomes 
more impor tan t .  There e x i s t s  t he  p o s s i b i l i t y  o f  n o t  seeing t h e  y e l l o w  b a l l  
even though i t  i s  present .  Thus, as t h e  depth o f  t h e  p a i l  i s  v a r i e d  f rom a  
s i n g l e  t o  an i n f i n i t e  number o f  layers ,  t h e  p r o b a b i l i t y  o f  a  f a l s e  nega t i ve  
v a r i e s  f rom zero t o  one, even though t h e  chance o f  a  f a l s e  p o s i t i v e  i s  always 
h e l d  t o  t h e  same l i m i t ,  zero. 

The l e s s  u n c e r t a i n  t he  s t r u c t u r e ,  ( i . e .  t h e  more i n f o r m a t i o n  a v a i l a b l e ) ,  
t h e  more l i k e l y  i t  i s  t h a t  a  nega t i ve  f i n d i n g  w i l l  l ead  t o  a  v a l i d  
conc lus ion.  I n  t h e  i l l u s t r a t i o n ,  t h e  impor tan t  s t r u c t u r e  i s  t h e  depth o f  t h e  
p a i l  o r  t h e  r a t i o  o f  b a l l s  t h a t  can be seen t o  those t h a t  cannot. If t h e  
observer i s  a l lowed t o  see n ine- ten ths  o f  t h e  b a l l s  and s t i l l  does n o t  see t h e  
y e l l o w  b a l l ,  he can conclude w i t h  o n l y  a  10% chance o f  a  f a l s e  negat ive,  t h a t  
t h e  y e l l o w  b a l l  i s  n o t  present .  

However, i n  environmental  r i s k ,  w i t h  l ong  l a t e n c i e s  and d i f f u s i o n  o f  
e f f e c t s ,  e f f e c t s  are w e l l  hidden. For these r i s k s  t h e  p a i l  i s  deep, and 
c a r e f u l  i n v e s t i g a t i o n  i s  r e q u i r e d  t o  suppor t  a  nega t i ve  conc lus ion  drawn f rom 
a  negat i ve  f i n d i n g .  I n  one model o f  carcinogens i n  d r i n k i n g  water,  where t h e  
chance o f  a  f a l s e  p o s i t i v e  was h e l d  t o  5%, t h e  chance o f  a  s u b s t a n t i a l  e f f e c t  
go ing undetected was s t i l l  40%. 

Therefore,  i t  would be adv isab le  f o r  EPA t o  acqu i re  as much i n f o r m a t i o n  as 
i t  can on t h e  biohazardous e f f e c t s  o f  a  new chemical substance be fo re  t h a t  new 
chemical substance i s  in t roduced i n t o  t h e  environment. Whi le  we concede t h a t  

I 



such t e s t i n g  may, i n  t h e  immediate f u t u r e ,  he c o s t l y ,  i n  t he  l ong  r u n  such 
t e s t i n g  may prove t o  be b iohazard  insurance f o r  a  manufacturer.  I f  a  
c o r p o r a t i s t  were r e a l l y  c r e a t i v e ,  he cou ld  see t h a t  t o x i c i t y  t e s t i n g  cou ld  
prove t o  be a  p l u s  on h i s  accountan t ' s  i n p u t / o u t p u t  sheets. For  example, if a 
manufacturer  d iscovered a  s u b s t i t u t e  chemical f o r  one which has been shown t o  
be more r i s k y  t o  l i f e  forms than  t h e  b e n e f i t s  accrued t o  t h e  user (and t h e  
manufacturer ) ,  he cou ld  p u b l i c i z e  h i s  d iscovery  by showing, through t h e  
r e s u l t s  o f  h i s  t o x i c i t y  t e s t i n g ,  t h a t  h i s  new chemical does t h e  same j o b  as 
t h e  o l d  one w i t h o u t  t h e  harmfu l  s i d e  e f f e c t s  which t h e  o l d  one has. Th is  idea  
i s  n o t  novel ;  i t  has been a p p l i e d  i n  t h e  pharmaceut ica l  i n d u s t r y  f o r  years,  
such as a s p i r i n  s u b s t i t u t e s  and p e n i c i l l i n  s u b s t i t u t e s .  

Fur ther ,  i f  a  c o r p o r a t i s t  has a  t r u l y  c r e a t i v e  p u b l i c  r e l a t i o n s  
department, he would see t h a t  i f  he t o l d  t h e  t r u t h  about a  chemical  t h e  p u b l i c  
may i n  f a c t  t u r n  o u t  t o  be l e s s  chemophobic than  he r e a l i z e s .  However, t h e  
c o r p o r a t i s t ,  i n  h i s  misguided sense o f  co rpo ra te  e th i cs ,  s t i l l  p e r s i s t s  i n  
t r y i n g  t o  g u l l  t h e  p u b l i c  i n t o  b e l i e v i n g  t h a t  2 + 2 = 3 or,  s t a t e d  another 
way, t h a t  w h i l e  a  chemical t h a t  he manufactures i s  hazardous, i t  i s  n o t  as 
hazardous as say, c ross ing  t h e  s t r e e t  o r  d r i v i n g  a  car .  Th is  i s  pa ten t  
nonsense, and I do n o t  b e l i e v e  t h a t  t h e  same p u b l i c  who bought and then  
r e j e c t e d  t h a t  argument f o r  nuc lea r  power w i l l  be as w i l l i n g  t o  buy i t  second 
hand w i t h  t h e  r i s k s  assoc ia ted w i t h  t h e i r  u b i q u i t o u s  and o f t en  i n v o l u n t a r y  
exposure t o  chemical substances. 

Cl .aire Nader p o i n t e d  o u t  a t  t h e  N.Y. Academy o f  Sciences meet ing l a s t  year  
t h a t :  

The promoters o f  a  technology have a  s i g n i f i c a n t  t ime  jump on anyone 
who wants t o  cons ider  harmfu l  o r  p o t e n t i a l l y  harmfu l  e f f e c t s .  I t  i s  
ve ry  ha rd  f o r  an assessor t o  ca tch  up; c o r p o r a t i s t s  have massive 
resources on t h e i r  s i d e  and assessors a re  u s u a l l y  exc luded a t  t h e  
t ime  s i g n i f i c a n t  dec is ions  and investments,  bo th  monetary and 
p ro fess iona l ,  a re  be ing  made. 

A t  many o f  t h e  meet ings I have at tended over t h e  pas t  two years d e a l i n g  
w i t h  t h e  implementat ion o f  TSCA, I have heard over and over  again t h a t  
f u l l - s c a l e  b iohazard  t e s t i n g  w i l l  c r i p p l e  t h e  chemical i ndus t r y ,  t h a t  i t  w i l l  
s t i f l e  i n n o v a t i o n  and i s  an i n f r i ngemen t  o f  co rpo ra te  business p r a c t i c e s ;  
besides, most o f  t h e  chemical h o r r o r  s t o r i e s  were c rea ted  by s l i p - shod  smal l  
chemical i n d u s t r i e s  no t  r ep resen t i ng  "normal " business a c t i v i t i e s  i n  t h e  
i n d u s t r y  as a  whole. I n  l i g h t  o f  t h e  S t a u f f e r  i n c i d e n t  I can o n l y  conclude 
t h a t  co rpo ra t i ons  w i l l  con t i nue  t o  make choices f o r  t h e  q u a l i t y  o f  l i f e  un less  
and u n t i l  t hey  a re  h e l d  respons ib l e  and f u l l y  accountable f o r  t h e i r  ac t ions .  
Corporat ions have carved ou t  a  un iverse  o f  power which, f o r  t h e  most p a r t ,  i s  
n o t  d i s c i p l i n e d  by p u b l i c  law. Only s l i g h t l y ,  and i n  r ecen t  t imes, have 
modest enforcement o f  new environmental  laws r e s t r a i n e d  t h i s  l i f e s h a p i n g  
power. Nonetheless, t o  t h e  e x t e n t  t h a t  t h e  Love Canals, S t a u f f e r  Chemicals, 
and Hemlock, Michigans, a re  s t i l l  happening, such power i s  a  fo rm o f  s o c i a l  
c o n t r o l  t h a t  i s  o u t s i d e  t he  law. Corporate behavior  o f  t h i s  k i n d  makes t h e  
case b l u n t l y  t h a t  t h e r e  a re  o the r  forms o f  coe rc i on  besides government 
r e g u l a t i o n s ,  a  k i n d  above t h e  law (here  I r e f e r  t o  t h e  use o f  undue i n f l u e n c e  
i n  in formal  processes, bo th  l e g i s l a t i v e  and execu t i ve  wherein, f o r  example, 
t h e  r e g u l a t o r s  a re  co-opted by t h e  regu la ted )  and beyond t h e  law (he re  I r e f e r  



t o  harmfu l  e f f e c t s  t h a t  do n o t  show up u n t i l  years  a f t e r  t h e  i n s u l t  when t h e  
s t a t u t e  o f  l i m i t a t i o n s  has r u n  i t s  course) .  

We have no t  y e t  sc ra tched  t he  sur face o f  assessing t h e  t o t a l  impact o f  t h e  
p l e t h o r a  o f  chemicals i n  t h e  environment and what t h e i r  cumula t i ve  e f f e c t s  
w i l l  be on t h i s  immediate genera t ion  o r  many genera t ions  t o  come. How can one 
assess on a  monetary b a s i s  t h e  d e s t r u c t i o n  o f  an ecosystem, t h e  human t ragedy  
o f  an i n d i v i d u a l  c r i p p l e d  as a  r e s u l t  o f  h i s  exposure t o  a  delayed neuro tox in ,  
t h e  d e t e r i o r a t i o n  o f  t h e  gene pool  whose e f f e c t s  may n o t  be f e l t  f o r  many 
genera t ions  hence? What i t  a l l  comes down t o  i s  t h i s :  we need t o  have 
i n f o r m a t i o n  more on t h e  o v e r t  and s u b t l e  s igns  o f  t o x i c i t y  o f  any g i ven  
chemical  substance o r  combinat ion o f  substances. Furthermore, t h i s  
i n f o r m a t i o n  must be shared w i t h  t h e  p u b l i c  by co rpo ra t i ons  and t h e  r e g u l a t o r y  
agencies whose j o b  i t  i s  t o  p r o t e c t  t h e  q u a l i t y  o f  human and env i ronmenta l  
l i f e .  The access t o  t h i s  i n f o rma t i on  by t h e  p u b l i c  must be more exped i t i ous  
than  t h e  p resen t  system, where one has t o  submit  a  Freedom o f  I n f o r m a t i o n  Ac t  
and then w a i t  anywhere from 3 t o  8 months t o  g e t  a  response. When you have t o  
f i g h t  t o  o b t a i n  i n f o r m a t i o n  which a f f e c t s  your  h e a l t h  and sa fe t y ,  i n f o r m a t i o n  
o f t e n  de f i ned  as p r o p r i e t a r y ,  you can tend  t o  ques t i on  you r  own r i g h t  t o  it. 

The events t h a t  f o l l o w e d  t h e  exp los ion  a t  t h e  S t a u f f e r  Chemical Company i n  
Chicago Heights  i l l u s t r a t e  many o f  t h e  problems t h a t  beset  a t tempts t o  
r e g u l a t e  t o x i c  chemicals.  Chemical manufacturers  are u n w i l l i n g  t o  accept da ta  
based on exper iments i n  animals; D r .  Herber t  Northrop, S t a u f f e r ' s  D i r e c t o r  of 
Occupat ional  Medicine s t a t e d  a t  a  press conference t h a t ,  " Jus t  because we've 
g o t  evidence f o r  ch ickens doesn ' t  mean t h e  same t h i n g  f o r  humans. And t h e r e  
were no ch ickens a t  t h e  b l a s t  s i t e . "  Un fo r tuna te ly ,  t h e  " t he re  were no 
ch ickens a t  t h a t  b l a s t  s i t e "  m e n t a l i t y  i s  t y p i c a l  o f  t h e  i n d u s t r y  as a  whole. 
As a  r e s u l t ,  however, t h e y  may expose workers, t h e  pub1 i c ,  and t h e  environment 
t o  unnecessary r i s k s  by r e f u s i n g  t o  admit t h a t  t h e i r  p roduc ts  might  be 
dangerous. I n  add i t i on ,  t hey  s c o f f  a t  and even h inde r  a t tempts t o  develop 
i n f o r m a t i o n  on human h e a l t h  e f f e c t s .  Thus t h e y  perpe tua te  a  v i c i o u s  c i r c l e ;  
t hey  w i l l  no t  i n s t i t u t e  safeguards w i t h o u t  human h e a l t h  data, b u t  human h e a l t h  
data are d i f f i c u l t  t o  o b t a i n  un less  some precau t ions  a re  taken. 

P u b l i c  o f f i c i a l s ,  who are o f t e n  u n w i l l i n g  t o  antagonize i n d u s t r y  and who 
do n o t  want t o  f r i g h t e n  t h e i r  c o n s t i t u e n t s ,  may be eager t o  accept i n d u s t r y ' s  
app ra i sa l  o f  t h e  s a f e t y  o f  i t s  own products .  Doctors  may n o t  be t r a i n e d  i n  
medica l  school on t h e  e f f e c t s  o f  env i ronmenta l  po isons and thus  may w i t t i n g l y  
o r  u n w i t t i n g l y  suppor t  t he  i n d u s t r y  ana l ys i s .  

Unless and u n t i l  t h e  t o x i c i t y  i n f o r m a t i o n  generated by i n d u s t r y  i s  
access ib l e  t o  t h e  p u b l i c  and t h a t  t h e  i n d u s t r y  i s  h e l d  accountable and f u l l y  
r espons ib l e  f o r  i t s  ac t ions ,  we w i l l  con t i nue  t o  have t h e  s o r t  o f  vandal ism 
which t h e  S t a u f f e r  i n c i d e n t  ep i tomizes  n o t  o n l y  today, o r  tomorrow, h u t  f o r  
many decades t o  come. 
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BACKGROUND 
Th is  paper grows ou t  o f  my involvement w i t h  t he  ASTM Hazard Eva lua t i on  

Scheme ( 1 ) .  Th is  scheme i s  be ing  developed w i t h i n  t h e  ASTM Committee on Pes- 
t i c i d e s  and i t s  Subcomnittee on Sa fe t y  t o  Man and t he  Environment. For  those 
o f  you who are no t  aware o f  t he  American Soc ie t y  f o r  Tes t i ng  and Ma te r i a l s ,  i t  
i s  a p r i v a t e  n o n - p r o f i t  o r g a n i z a t i o n  founded i n  1898. I t  has i t s  headquar ters  
i n  P h i l a d e l p h i a  i n  a modern, a t t r a c t i v e  b u i l d i n g  which houses a permanent 
s t a f f  o f  about 160 persons. The o f f i c i a l  statement o f  t he  ASTM scope says 
t h a t  t he  purpose i s  " t he  development o f  standards on c h a r a c t e r i s t i c s  and per -  
formance o f  ma te r i a l s ,  products,  systems, and serv ices ,  and t h e  promotion o f  
r e l a t e d  knowledge". The p r ima ry  purpose, t h a t  i s  t h e  develop ing b f  standards, 
i s  accomplished through c o m i t t e e s ,  subcommittees, and task groups made up o f  
vo lun tee r  members ( approx imate ly  26,000 from i ndus t r y ,  government, and t h e  
p r i v a t e  s e c t o r ) .  The process i s  v o l u n t a r y  and t h e  f i n a l  standards a re  a r r i v e d  
a t  by an i nvo l ved  process t o  assure a consensus. 

Whi le  i n i t i a l l y  ASTM standards were p r i m a r i l y  o f  a p h y s i c a l  t e s t i n g  
nature,  c u r r e n t l y  t h e  a c t i v i t i e s  o f  many ASTM subcommittees and task groups 
r e l a t e  t o  b i o l o g i c a l  aspects o f  m a t e r i a l s .  The task  group which I have 
cha i red  has focused on a p r a c t i c e  which would p r o v i d e  guidance f o r  do ing t h e  
aquat i c  t e s t i n g  on p e s t i c i d e s  o r  o t h e r  substances t o  determine t h e i r  p o t e n t i a l  
impact on aqua t i c  l i f e .  Th i s  Hazard Eva lua t i on  Task Group was formed i n  1974 
when a need was recognized t o  develop a p r i o r i t y  f o r  t h e  aquat i c  t e s t s  t h a t  
were needed and then t o  p rov ide  o v e r a l l  guidance f o r  t he  a p p l i c a t i o n  o f  these 
t e s t s  i n  a sys temat ic  way. Th is  group was i n i t i a l l y  made up predominant ly  o f  
aqua t i c  b i o l o g i s t s ,  b u t  t h e  r e c o g n i t i o n  o f  t he  more h o l i s t i c  approach t o  
hazard e v a l u a t i o n  has s i nce  e n l i s t e d  t he  suppor t  o f  chemists,  m i c r o b i o l o g i s t s ,  
and environmental  engineers.  The p r a c t i c e  t h a t  I w i l l  be speaking about today 
does n o t  have o f f i c i a l  a u t h o r i z a t i o n  by ASTlY b u t  i s  based on t h e  c u r r e n t  d r a f t  
s t a t u s  and represen ts  t he  consensus o f  those invo lved,  r ep resen t i ng  govern- 
ment, academia, and i ndus t r y .  There are two pub l i shed  papers based on e a r l i e r  
d r a f t s  (2,3). 

Two excerp ts  from the  scope o f  t he  l a t e s t  d r a f t  procedure a re  key t o  
understanding t h e  o b j e c t i v e  o f  t h i s  scheme: 

Th is  p r a c t i c e  descr ibes a s tepwise scheme t o  develop da ta  t o  eva lua te  



t h e  ,hazard t o  aqua t i c  o rgan i ims  r e s u l t i n g  f rom in tended and  
unintended re lease  o f  substances t o  t h e  environment. . . . T h i s  
p r a c t i c e  i s  designed t o  q u a n t i f y  t h e  hazard t o a q u a t i c  species, b u t  
does- no t  a t tempt  t o  judge t h e  acceptabi  1  i t y  of t h e  hazard. Judgments 
about t h e  a c c e p t a b i l i t y  o f  a  hazard a re  soc ia l ,  r a t h e r  than  
s c i e n t i f i c ,  and depend upon t h e  p o t e n t i a l  b e n e f i t s  1  i k e l y  t o  accrue 
f rom use o f  t he  substance. 

These excerp ts  emphasize two s a l i e n t  p o i n t s :  f i r s t ,  t h e  scope p e r t a i n s  t o  
e v a l u a t i o n  o f  hazard o n l y  t o  aqua t i c  organisms and, secondly, i t  does n o t  
a t tempt  t o  make judgements about t h e  r i s k - b e n e f i t  o r  a c c e p t a b i l i t y  o f  t h e  
haz ard. 

SUMMARY OF T H E  SCHEME 
The t o t a l  ASTM scheme a t  i t s  p resen t  p o i n t  o f  development runs some s i x t y  

o r  more t y p e w r i t t e n  pages and t h e r e f o r e  i s  t oo  compl i ca ted  t o  p resen t  f u l l y  
here. The d e s c r i p t i o n  o r  recornendat ions  o f  s p e c i f i c  t e s t s  i s  n o t  inc luded.  
Th i s  paper w i l l  emphasize o n l y  some o f  t h e  p r i n c i p l e s  and concepts developed 
f o r  hazard e v a l u a t i o n  t o  aqua t i c  organisms. A  d i r e c t  quo te  f rom t h e  summary 
o f  t h e  scheme may be usefu l :  

Th is  p r a c t i c e  descr ibes an i t e r a t i v e  process t o  eva lua te  t h e  hazard 
o f  a  substance t o  aqua t i c  organisms. Th i s  i s  done by c o n s i d e r i n g ' t h e  
r e l a t i o n s h i p  between a  substance 's  es t imated  exposure concentra- 
t i o n ( ~ )  and t h e  p o t e n t i a l  f o r  adverse e f f ec t s  r e s u l t i n g  f rom i t s  
t o x i c i t y  and p ropens i t y  t o  bioaccumulate. 

Data t o  es t ima te  exposure and e f f e c t s  a re  c o l l e c t e d  u s i n g  a  phased 
s e r i e s  o f  t e s t s .  These t e s t s  progress f rom simple, inexpensive ones 
w i t h  a  r e l a t i v e l y  h i g h  degree o f  u n c e r t a i n t y  f o r  e v a l u a t i n g  hazard, 
t o  complex, expensive t e s t s  which decrease t h e  u n c e r t a i n t y .  Each 
i t e r a t i o n  c o n s i s t s  o f  r ev i ew ing  t h e  c o l l e c t e d  data, cons ide r i ng  o the r  
r e l e v a n t  in fo rmat ion ,  making t h e  app rop r i a te  comparison between t h e  
es t ima ted  exposure c o n c e n t r a t i o n ( s )  and e f f e c t  concen t ra t  i o n ( s )  , and 
f i n a l l y  making a  d e c i s i o n  rega rd ing  t h e  adequacy o f  t h e  da ta  base f o r  
e v a l u a t i n g  hazard. 

The a v a i l a b l e  da ta  may be adequate t o  conclude e i t h e r  t h a t  t h e  hazard 
assoc ia ted  w i t h  t h e  substance i s  excessive, o r  t h a t  i t  i s  minimal.  
A l t e r n a t i v e l y ,  t h e  a v a i l a b l e  da ta  may be inadequate t o  c h a r a c t e r i z e  
t h e  hazard assoc ia ted  w i t h  t h e  substance. When t h e  a v a i l a b l e  da ta  
a re  inadequate, a d d i t i o n a l  i n f o r m a t i o n  requi rements a re  i d e n t i f i e d ,  
t h e  da ta  a re  co l l ec ted ,  and t h e  hazard i s  reevaluated.  The process 
i s  repea ted  u n t i l  t h e  hazard o f  t h e  substance t o  aqua t i c  organisms i s  
cha rac te r i zed  t o  t h e  e x t e n t  necessary t o  meet t h e  o b j e c t i v e s  o f  a  
p a r t i c u l a r  hazard eva lua t i on .  , 

F i g u r e  1 and t h e  sec t i ons  t h a t  f o l l o w  w i l l  p r o v i d e  a  more complete p i c t u r e  
of how t h e  process i s  appl ied.  



Figure 1. CONCEPTUAL DIAGRAM OF THE ASTM PROCEDURE FOR EVALUATING 
HAZARD OF A SUBSTANCE TO AQUATIC ORGANISMS 
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ELEMENTS OF HAZARD EVALUATION 

The f i r s t  key element i n  e v a l u a t i n g  hazard o f  a  substance t o  aqua t i c  
organisms i s  a  de te rmina t ion  o r  an e s t i m a t i o n  o f  t h e  concent ra t ion ,  form, and 
l o c a t i o n  o f  t h a t  substance i n  t h e  environment. Produc t ion  q u a n t i t i e s  o f  a  
substance do no t  by themselves p rov ide  any c l e a r  s i g n a l  o f  hazard. The 
aqua t i c  es t imated  exposure concen t ra t i ons  are c a l c u l a t e d  f rom t h e  p roduc t ion ,  
use, and d isposa l  p a t t e r n s  f o r  t h e  substance; u t i l i z e  i t s  chemical, b iochemi- 
ca l ,  and photochemical degradat ion; and cons ider  i t s  expected chemical and 
phys i ca l  r eac t i ons  and i n t e r a c t i o n s  which a f f e c t  i t s  p a r t i t i o n i n g  and 
t r a n s p o r t .  I n  t h e  aquat i c  environment, a  substance may be d i sso l ved  i n  water, 
bound t o  sediments, o r  i nco rpo ra ted  i n  a  f ood  source. Form, l o c a t i o n ,  and 
concen t ra t i on  cons ide ra t i ons  a i d  i n  dec id i ng  whether aqua t i c  spec ies need t o  
be tested,  t h e  k i n d s  o f  t e s t s  t o  be conducted, and t h e  t e s t  concen t ra t i ons  t o  
which t he  organism should be exposed. 

The second key element e s s e n t i a l  t o  e v a l u a t i n g  t h e  hazard o f  a  substance 
i s  q u a n t i t a t i o n  of i t s  t o x i c i t y  t o  aqua t i c  organisms. Adverse e f f e c t s  on 
s u r v i v a l ,  growth, reproduc t ion ,  o r  behav io r  o f  organisms r e s u l t i n g  f rom e i t h e r  
acute o r  ch ron i c  exposure t o  a  t o x i c o l o g i c a l l y  a c t i v e  substance can, of 
course, cause degradat ion i n  aqua t i c  ecosystems o n l y  if concen t ra t i ons  are 
s i g n i f i c a n t .  

T h i r d l y ,  s i nce  many aqua t i c  organisms are components o f  t h e  d i e t  o f  
aqua t i c  and t e r r e s t r i  a1 organisms, i n c l  ud ing man, another key element i n  
e v a l u a t i n g  t he  hazard o f  a  substance i s  a  de te rm ina t i on  o f  i t s  p r o p e n s i t y  t o  
bioaccumulate i n  aqua t i c  f ood  chains.  

HAZARD EVALUATION AND D E C I S I O N  A L T E R N A T I V E S  
By comparing the  es t imated  environmental  concen t ra t i ons  w i t h  those caus ing 

t o x i c i t y  e f f e c t s  and w i t h  knowledge about t h e  bioaccumul a t  i o n  p o t e n t i a l ,  eva l -  
u a t i o n  can be made o f  t he  hazard t o  t h e  aquat i c  community and t h e  p o s s i b i l i t y  
of hazard t o  consumers of aqua t i c  organisms. A f t e r  such an eva lua t ion ,  one o f  
t h r e e  dec i s i ons  may be reached: 

1. Hazard i s  minimal and no f u r t h e r  t e s t i n g  i s  r equ i red .  

2. Hazard i s  excess ive and no a d d i t i o n a l  t e s t i n g  i s  needed. 

3. More i n f o r m a t i o n  i s  needed t o  make an app rop r i a te  eva lua t i on .  
. . .  . . 

M I  N I M A L  H A Z A R D  
Hazard can be judged minimal o n l y  if t h e  hazard due t o  b o t h  t o x i c i t y  and 

b ioaccumulat ion i s  judged minimal.  Sefore a  f i n a l  d e c i s i o n  t o  cons ider  usage 
w i t h o u t  f u r t h e r  t e s t i n g  i s  implemented, t he  f o l l o w i n g  f a c t o r s  should be 
ascer ta ined :  

1. Exposure s i t u a t i o n s  and concen t ra t i ons  were r e a l i s t i c a l l y  est imated.  

2. Test  spec ies s e l e c t i o n  was reasonable i n  t ype  and scope. 



3. Test  c o n d i t i o n s  were proper  f o r  t h e  substance and t h e  env i ronmenta l  
exposure s i t u a t i o n s  l i k e l y  t o  occur.  

4. E f f e c t s  concen t ra t i ons  da ta  are r e l i a b l e  and t h e  s a f e t y  f a c t o r s  
, . u t i l i z e d  adequately cons idered any u n c e r t a i n t y .  

E X C E S S I V E  HAZARD 
Hazard may be judged excess ive due t o  concerns about e i t h e r  t o x i c i t y  o r  

b ioaccumulat ion.  Be fo re  a  f i n a l  de te rmina t ion  t h a t  leads t o  abandonment, 
c a r e f u l  c o n s i d e r a t i o n  should be g i ven  t o  t h e  s p e c i f i c  cause o f  such determi-  
n a t i o n  and any f a c t o r s  which might  m i t i g a t e  t h e  f i n d i n g s ,  such as: 

1. The es t imated  exposure concen t ra t i on (s )  c a l c u l a t e d  may he t o o  
conse rva t i ve  if degradat ion o r  p a r t i t i o n i n g  f a c t o r s  were no t  
cons idered o r  were unknown.. 

2. Tox ic  e f f e c t  may be caused by an i m p u r i t y  i n  t h e  substance t h a t  cou ld  
be removed o r  would no t  p e r s i s t  i n  t h e  environment. 

3. The form o r  a v a i l a b i l i t y  o f  t h e  substance i n  t h e  environment may be 
d i f f e r e n t  From those t e s t e d  and t h e  substance t h e r e f o r e  may be l e s s  
hazardous. 

4. The l i m i t i n g  adverse e f f e c t  observed i n  t h e  t o x i c i t y  t e s t  w i l l  be 
un impor tant  i n  t h e  environment. 

5. The b ioconcen t ra t i on  f a c t o r  c a l c u l a t e d  f rom phys ica l -chemica l  
p r o p e r t i e s  may be h ighe r  than  a  determined value. 

6. The t o x i c  e f f e c t  concen t ra t i on  was c o n s e r v a t i v e l y  e x t r a p o l a t e d  f rom 
acute t o x i c i t y  data and t h e  es t ima te  may be lower  than  ac tua l  ch ron i c  
response t e s t i n g  would produce. 

- Consequently, t h e r e  are c e r t a i n  s p e c i f i c  ac t i ons  which migh t  m i t i g a t e  t h e  
f i n d i n g  o f  excess ive hazard and avo id  abandonment o f  a  substance, i n c l u d i n g :  

I. R e s t r i c t  t h e  q u a n t i t i e s  t o  be produced o r  used. 

2.  Prov ide  b e t t e r  o r  a1 t e r n a t e  containment i n  manufactur ing, 
d i s t r i b u t i o n ,  use, o r  d isposa l .  

3. R e s t r i c t  geographic o r  temporal  range o f  manufacture, use, o r  
d isposa l  t o  avo id exposure o f  s e n s i t i v e  species. 

4. Mod i fy  phys i ca l  p r o p e r t i e s  o r  p u r i f y  substance t o  reduce exposure 
p o t e n t i a l  o r  t o x i c i t y .  / 

5. Consider more d e f i n i t i v e  fa te - type  t e s t i n g  which migh t  suppor t  lower  
env i ronmenta l  concen t ra t i on  est imates.  



6. Consider longer- term o r  s p e c i a l  t o x i c i t y  t e s t s  which can be u t i l i z e d  
w i t h  l e s s  conse rva t i ve  s a f e t y  f a c t o r s .  

7. Consider de te rmin ing  b i oconcen t ra t i on  f a c t o r  exper imenta l l y ,  which 
may y i e l d  a  lower f a c t o r  than  t h a t  ca l cu la ted .  

I f  such a c t i o n s  a re  n o t  p r o d u c t i v e  o r  cannot be j u s t i f i e d ,  t h e  hazard 
e v a l u a t i o n  should be cons idered completed. 

UNCERTAIN HAZARD 
i 

More i n f o r m a t i o n  o r  t e s t i n g  i s  needed when hazard cannot be d e f i n e d  as 
minimal o r  excessive, o r  where m o d i f i c a t i o n  o f  an e a r l i e r  t e n t a t i v e  d e c i s i o n  
may be sought. The dec i s i on  f o r  added t e s t i n g  should be s e l e c t i v e  t o  answer 
t he  most c r i t i c a l  ques t i on  w i t h  minimal resources. An app rop r i a te  ba lance 
should be ma in ta ined  on t e s t s  t o  d e f i n e  f a t e  o f  t h e  substance and t h e  e f f e c t  
o f  t h e  substance. 

THE PHASED APPROACH 
As an i t e r a t i v e  and c o n t i n u i n g  process, i t  i s  t h e o r e t i c a l l y  p o s s i b l e  t o  

te rmina te  t e s t i n g  o r  t o  i d e n t i f y  f u r t h e r  t e s t  requi rements a t  any o r  a l l  
t imes. For  e f f i c i e n t  use o f  resources, i t  i s  impo r tan t  t o  make dec i s i ons  a t  
t h e  e a r l i e s t  p o s s i b l e  p o i n t .  Th is  scheme, somewhat a r b i t r a r i l y  d i v i d e d  i n t o  
t h r e e  phases, i nsu res  rev iew and a  cons idered d e c i s i o n  b e f o r e  commi t t ing  t o  
t h e  e s c a l a t i n g  cos t s  and t i m e  requi rements i nvo l ved  i n  moving t o  a  l a t e r  
phase. More f requent ,  a t  l e a s t  p a r t i a l  rev iew i s  recommended because each new 
t e s t  r e s u l t . p r o v i d e s  p o t e n t i a l  feedback t o  t h e  e v a l u a t i o n  process. 

A P P L I C A T I O N  OF THE PHASED APPROACH 
Whi le  t h e  ASTM procedure was designed i n i t i a l l y  t o  assess new o r  proposed 

substances, i t  can be app l i ed  t o  substances a l r eady  i n  d i s t r i b u t i o n  and known 
t o  be p resen t  i n  t h e  aquat i c  environment. Reca l l  i n  each phase, es t imates  on 
t h r e e  elements a re  necessary f o r  i n p u t  t o  t h e  hazard eva lua t i on :  exposure 
concent ra t ions ,  t o x i c  e f f e c t s  concen t ra t ion ,  and b i o c o n c e n t r a t i o n  p o t e n t i a l .  
Types o f  data which cou ld  be needed i n  each phase are o u t l i n e d  i n  F i g u r e  2 and 
d iscussed below. 

PHASE I 

Th is  phase uses a v a i l a b l e  i n f o r m a t i o n  t o  a t tempt  t o  d e f i n e  t h e  scope and 
t ype  o f  any needed t e s t i n g  o r  t h e  p r i o r i t y  of a t t e n t i o n  t h a t  should be focused 
on any p a r t i c u l a r  substance. - 

Even w i t h  1- imi ted in fo rmat ion ,  i t  i s  p o s s i b l e  t o  dec ide t h a t  aqua t i c  
hazard i s  min imal  when exposure i s  low o r  when t h e  s t r u c t u r e  and p r o p e r t i e s  of 
t h e  corr~pound s t r o n g l y  i n d i c a t e  t h a t  t o x i c o l o g i c a l  a c t i v i t y  i s  u n l i k e l y  and 
t h a t  t he  p o t e n t i  a1 f o r  bioaccumul a t i o n  i s  remote. 

When a  substance i s  a l ready  i n  use, t h e r e  w i l l  no rma l l y  be more i n f o r -  
mat ion  a v a i l a b l e  about i t s  p r o p e r t i e s  and p robab l y  acute aqua t i c  t o x i c i t y  
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data. More impo r tan t l y ,  pas t  m o n i t o r i n g  o r  measurement i n  t h e  aquat i c .  
environment may p rov ide  a  very  s o l i d  bas i s  f o r  es t imated  exposure'  
concen t ra t ions .  

I n  Phase I, it  i s  very  impor tan t  t o  i d e n t i f y  those substances which can be 
used w i t h  min imal  hazard and t o  s e t  as ide  o r  cons ider  r e s t r i c t i o n  of those  
which cou ld  c rea te  excess ive hazard. Th is  a l l ows  us t o  focus t h e  m a j o r i t y  o f  
t e s t i n g  on those where hazard i s  unce r ta i n .  When f u r t h e r  t e s t  needs a re  
i d e n t i f i e d ,  t h e  process proceeds t o  Phase 11. 

PHASE I 1  

I n  t h e  ASM scheme, Phase I 1  i nvo l ves  ga the r i ng  a d d i t i o n a l  i n f o r m a t i o n  o r  
new t e s t  da ta  t o  address t he  unresolved concerns i d e n t i f i e d  i n  Phase I. 
Requirements i n  t h i s  phase may i n c l u d e  acute t o x i c i t y  t e s t s  and/or t h e  
chemical, phys i ca l ,  and b i o l o g i c a l  t e s t i n g  necessary t o  r e f i n e  p r e d i c t i o n s  o f  
environmental  concen t ra t i on  o r  t o  es t ima te  b ioaccumula t ion  p o t e n t i a l .  Tes t  
requi rements w i l l  d i f f e r  wide ly ,  depending on t h e  s t r u c t u r e  and t h e  b i o l o g i c a l  
a c t i v i t y  of t h e  substance, upon i t s  chemical and p h y s i c a l  p r o p e r t i e s ,  and upon 
p o t e n t i a l  exposure concent ra t ions .  

Some measure o f  t h e  s t a b i l i t y  o f  t h e  compound i s  u s u a l l y  des i r ab le ,  and 
i t s  s t r u c t u r e  and d i sposa l  p a t t e r n  should suggest whether chemical, b i o l o g i -  
ca l ,  o r  pho to  processes a re  l i k e l y  t o  be most impor tan t .  

The p a r t i t i o n i n g  of a  substance, again, can be es t ima ted  f rom s t r u c t u r e  
and s o l u b i l i t y  cons idera t ions ,  b u t  some s imp le  s o r p t i o n  o r  p a r t i t i o n  c o e f f i -  
c i e n t  t e s t s  t o  con f i rm t h e  d i s t r i b u t i o n  can be d e s i r a b l e  t o  secure b e t t e r  
es t imates  o f  aqua t i c  concen t ra t i ons  and p o t e n t i a l  f o r  b ioaccumulat ion.  

I f  no r e l i a b l e  da ta  o r  es t ima te  o f  t h e  aqua t i c  t o x i c i t y  of t h e  substance 
i s  ava i l ab le ,  a t  l e a s t  one acute screening t e s t  w i l l  be needed. The s t r u c -  
t u re ,  t o x i c o l o g i c a l  a c t i v i t y ,  and p o t e n t i a l  f o r  s i g n i f i c a n t  exposure shou ld  
d i c t a t e  need f o r  expanding acute t o x i c i t y  t e s t s  t o  o t h e r  species,  t r o p h i c  
l eve l s ,  o r  water cond i t i ons .  Some comprehensive g u i d e l i n e s  f o r  cus tomiz ing  an 
acute t o x i c i t y  t e s t i n g  program app rop r i a te  f o r  each m a t e r i a l  a r e  i nc l uded  i n  
F i g u r e  3. The k i n d  and scope o f  aqua t i c  t o x i c i t y  t e s t i n g  needed w i l l  o b v i -  
o u s l y  be d i f f e r e n t  f o r  e v a l u a t i n g  a  p e s t i c i d e  o r  o t h e r  known b i o l o g i c a l l y  
a c t i v e  substance than f o r  t h e  g r e a t  m a j o r i t y  o f  chemicals.  

An e s p e c i a l l y  c a r e f u l  rev iew o f  data and t h e  es t imates  made f rom them i s  
i n  order  a t  t h e  conc lus ion  of Phase 11, s i nce  t h e  t e s t i n g  r e q u i r e d  i n  t h e  
f o l l o w i n g  phase esca la te  s t e e p l y  i n  t i m e  and cos t .  A t t e n t i o n  should be f o -  
cused on t h e  r a t i o  o f  t h e  acute LC,, va lues and es t imated  long- te rm ex- 
posure concent ra t ions .  For most ma te r i a l s ,  t h e  acute LC,, w i l l  exceed 
t h e  maximum acceptable t o x i c a n t  c o n c e n t r a t i o n  (MATC) determined i n  f u l l - 1  i f e  
exposure by l e s s  than 100X. , 

B ioconcen t ra t i on  f a c t o r s  c a l c u l a t e d  f rom p a r t i t i o n  c o e f f i c i e n t  t e s t s  when 
l e s s  t han  I00 are  g e n e r a l l y  a  c l e a r  s i g n a l  t h a t  ac tua l  exposure o f  t e s t  
organisms i s  n o t  requ i red . '  I n  a l l  judgements t h e  t o t a l  chemical  and b i o l o g i c a l  
da ta  a v a i l a b l e  should be u t i l i z e d .  Some genera l  g u i d e l i n e s  f o r  making a  
hazard d e c i s i o n  a t  t h e  end of Phase I 1  a re  i nc l uded  i n  F i g u r e  4. 



- Figure 3. FACTORS AFFECTING DESIGN OF ACUTE TOXICITY TESTING PROGRAM 

PROPERTIES AWD RES POSSES IMPLICI\TION FOR TESTn'G 

A)  S t a b i l i t y  o r  R e a c t i v i t y  would Reduce Tes t  Concentrat ions 
V o l a t i l i t y ,  s o r p t i o n ,  s o l u b i l i t y  l o s s e s  may be s i g n j f i -  Flow-through t e s t i n g  needed on same s p e c i e s  used 
c a n t ;  mate r ia l  may e x e r t  s i g n i f i c a n t  oxygen d e p l e t i o n ;  i n  s t a t i c  t e s t s .  
degrada t ion  may reduce t e s t  concent ra t ion .  

B )  S t a t i c  and Flov-Through r e s u l t s  D i f f e r  S i g n i f i c a n t l y  
1 )  I f  flow through t e s t  gives lower LC50 1)  Use f  low-through f o r  o t h e r  s p e c i e s .  Chemically 

,monitor t e s t  concent ra t ion .  Determine i f  f a c t o r  
causing l e s s  t o x i c i t y  i n  s t a t i c  has  env i ron-  
mental s i g n i f i c a n c e  (e.g. degrada t ion ,  s o r p t i o n )  

2) I f  s t a t i c  t e s t  gives lower LC50 2) Deternine i f  f a c t o r  making more t o x i c  i s  com- 
pound r e l a t e d  (e.g. more t o x i c  degrada t ion  pro- 
d u c t )  o r  t e s t  r e l a t e d  (e .g.  low D.O.) 

C) R e l a t i o n s h i p  of  LC50 t o  Expected Environmental Concentrat ion 
1 )  ~ ~ 5 0  i s  >100S expected a c u t e  exposure l e v e l  1 )  Fur ther  acu te  t e s t i n g  probably not requ i red .  
2) ~ ~ 5 0  i s  TlOOS e x p e c t e d  a c u t e  e s p o s u r e  l e v e l  2) Fur ther  a c u t e  t e s t i n g  on s p e c i e s  of  o t h e r  genera 

o r  t rophic  l e v e l s  s h o u l d  be  c o n s i d e r e d .  . 
D. V a r i a t i o n s  in  Response between Species  

1 )  Hinor and reasonable d i f f e r e n c e s  between genera o r  1 )  KO f u r t h e r  ex tens ion  i n  p a r t i c u l a r  genera. 
t r o p h i c  IeveLs 

2) Order of magnitude o r  unexpccted d i f f e r e n c e s  2) Extend t e s t i n g  t o  o t h e r  s p e c i e s  i n  s e n s i t i v e  
genera o r  t rophic  l e v e l  

E. ~ h y s j c a l / ~ h c m i c ~ l  ? r o p e r t i e s  of  Tcs t  P la te r ia l  
1 )  Mater ial  nonionic and water  so lub le  1 )  No s p e c i a l  t e s t  condi t ions .  
2) Plater ial  ion ic  and c a t i o n  exchange l i k e l y  t o  2) Tes t  i n  harder  t e s t  water .  

a f f e c t  s o l u b i l i t y .  
3) n a t e r i a l  has l imi ted  s o l u b i l i t y  under "standard" 3) Tes t  a t  h igher  t e s t  temperature;  check 

t e s t  condi t ions  e f f e c t  of so lubul iz ing .  
4 )  Plater ial  e x e r t s  excessive pll change a t  t e s t  conc. 4 )  Test  i n  buf te red  t e s t  water.  
5)  Degradation appears  l i k e l y  t o  a l t e r  t o x i c i t y  sub- 5 )  Test  e f f e c t  of  de lay ing  i n t r o d u c t i o n  of  t e s t  

s t a n t i a l l y .  spec ies  and monitor /control / renew t o x i c i c a n t  - 
concent ra t  ion. 

6 )  S o l u b i l i t y  o r  s o r p t i o n  i n d i c a t e s  a s s o c i a t i o n  with 6 )  Tes t  with benthic  spec ies .  
s o l i d s  o r  sediments. 

P. Locat ion Considerat ions 
1 )  Unusual spec ies  o r  ones of  unknown s e n s i t i v i t y  may 1 )  Test  on t h i s  s p e c i a l  s p e c i e s  i f  important  and 

be exposed t o  s i g n i f i c a n t  concent ro t ions  a v a i l a b l e .  
2) Valuable f i s h e r y  o r  s h e l l  f i s h e r y  may be exposed t o  2) Tes t  on important spec ies  o r  b e s t  models f o r  

s i g n i f i c a n t  concent ra t ions  them. 

G. S p e c i a l  ~ o x i c o l o g i c a l  Illformat ion  
1 )  Mater ia l  i s  e f f e c t i v e  p e s t i c i d e .  1 )  Tes t  on appropr ia te  and r e l a t e d  non- ta rge t  

spec ies .  
2)  ater rial i s  e f f e c t i v e  h e r b i c i d e  2) Test  on a lgae  and aqua t ic  macrophyte s p e c i e s .  



Figure 4 DECISION ALTERNATIVES ON HAZARD 

I. fINIMAL HAZARD - NO FURTHER AQUATIC TESTING NEEDED TO SLIPPORT USE- 

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

B. Animal  t o x i c o l o g i c a l  d a t a  o b t a i n e d  f o r  human s a f e t y  a r e  r e a s s u r i n g .  

C. A c u t e  a q u a t i c  t o x i c  r e s p o n s e  c o n c e n t r a t i o n s  g r e a t l y  e x c e e d  e x p e c t e d  e n -  
v i r o n m e n t a l  c o n c e n t r a t i o n s  and  t h e  s u b s t a n c e  shows n o  i n d i c a t i o n  of cum- 
u l a t i v e  a c t  i o n .  

D. S u b s t a n c e  i n  e n v i r o n m e n t a l  s y s t e m s  is  s h o r t - l i v e d  s o  t h a t  c o n c e n t r a t i o n s  
p r o j e c t e d  i n  s u r f a c e  w a t e r s  w i l l  be w e l l  be low a n y  r e a s o n a b l y  p r e d i c t e d  
c h r o n i c  r e s p o n s e  l e v e l  f o r  p a r e n t  m a t e r i a l  and  i t s  t r a n s f o r m a t i o n  p r o d u c t s .  

E. ' C h e m i c a l / p h y s i c a l  d a t a  r e l a t i n g  t o  s t a b i l i t y  a n d  p a r t i t i o n i n g  g i v e  n o  c a u s e  
t o  s u s p e c t  b i o c o n c e n t r a t  i o n  a t  b i o l o g i c a l l y  s i g n . i f i c a n t  l e v e l . .  

No te  - A  r e a s o n a b l e  and s t r o n g  p o s i t i v e  c o m b i n a t i o n  o f  t h e  a b o v e  f a c t o r s  i s  - 
r e q u i r e d  t o  s u b s t  a n t  i a t e  a  "Minimal Haza rd"  c o n c l u s i o n  a n d  t o  w a r r a n t  w i d e  
s c a l e  u s e  w i t h o u t  f u r t h e r  a q u a t i c  s a f e t y  t e s t i n g .  

EXCESSIVE HAZARD - RESTRICTION OR OTHER ACTION NEEDED TO JUSTIFY USE 

A. A c u t e  t o x i c  r e s p o n s e  o f  i m p o r t a n t ,  s e n s i t i v e ,  o r  a p p r o p r i a t e  s p e c i e s  l i e s  
w i t h i n  e s t i m a t e d  e n v i r o n m e n t a l  e x p o s u r e  c o n c e n t r a t i o n s .  

B. A c u t e  t o x i c  r e s p o n s e  p r o v i d e s  o n l y  m a r g i n a l  s a f e t y  f a c t o r  a n d  t i m e l t o x i c  
r e s p o n s e  c u r v e  makes a d v e r s e  c h r o n i c l l i f e  s t a g e  o r  r e p r o d u c t i v e  e f f e c t  
l i k e l y  a t  e n v i r o n m e n t a l  c o n c e n t r a t i o n s .  

C. P a r t i t i o n i n g  d a t a  make b i o c o n c e n t r a t i o n  l i k e l y  t o  a d e g r e e  l i k e l y  t o  b e  
d e t r i m e n t a l .  

N o t e  - A  s t r o n g  n e g a t i v e  s i g n a l  on o n e  o r  more o f  t h e  a b o v e  c o u l d  i n d i c a t e  
e x c e s s i v e  h a z a r d  and a  h i g h  p r o b a b i l i t y  t h a t  r e g i s t r a t  i o n  o r  c l e a r a n c e  would  
r e q u i r e  s u b s t a n t i a l  t e s t i n g  w i t h  low p r o b a b i l i t y  o f  p o s i t i v e  a n s w e r .  

I 

1 1 1 . .  TEST FURTHER - USAGE MAY BE PROPER BUT MORE DATA NEEDED TO DEFINE HAZARD 

A. E x p e r i e n c e  w i t h  s i m i l a r  c h e m i c a l  s t r u c t u r e s  is s p a r s e  o r  mixed s o  t h a t  
d e f i n i t i v e  i n p u t  f rom t h i s  s o u r c e  is l a c k i n g .  

B. Mammalian t o x i c i t y  d a t a  f o r  human o r  o t h e r  s a f e t y  c v n l u a t i o n s  show de-  
v e l o p m e n t a l  o r  u n u s u a l  b i o l o g i c a l  a c t i v i t y .  

C; . P r o j e c t e d  e n v i r o n m e n t a l .  c o n c e n t r ; l t  i o n s  ; I re  n o t  s i g n i f i c ; l n t  l y  be low t o x i c  
r e s p o n s e  c o n c e n t r a t i o n s  i n  n c u t c  a q u a t i c  tes ts .  . . 

D. S t a b i l i t y  of m a t e r i a l  i n d i c a t e s  c o n t i n u i n g  . i q u a t  i c  concen  t r n t i o n s  r e p r e -  
s e n t i n g  s i g n i f  i c a n t  c h r o n i c  exposure. 

E. P a r t i t i o n i n g  d a t a  i n d i c a t e  b i o c o n c e n t r a t  i o n  . c o u l d  be  s u b s t  a n t  i a l  a n d  pos-  
s i b l y  c o u l d  p r o v i d e  d o s a g e  i n  t o x i c  r n n g c  f o r  a q u a t i c  f o o d  c h a i n  o r  p r e -  
d a t o r  s p e c i e s .  



PHASE 1 1 1  

When f a c t o r s  rev iewed -:and:;.ev-aluated us-ing t h e  gener:al c r i t e r i a  ou t1  i n e d  i n  
F igu re  4 i d e n t , i f y  f u r t h e r  t e s t  needs; t h e y  cou ld  i nc l ude :  . . . . 

. .. 

. . .  . . . .  . .  . . 

. 1 Studi ies t h a t .  al.l,ow more accurate o r  more. comprehensive de te rm ina t i on  
. . ,of.- t h e  .env i ronmenta l  f a t e  ,.and concen t ra t i on  o f  t h e  substance, lor  . . 

. . .  . :. . 
.. .. .. 

2 .  ~ o x i i  i ty t e s t s  i n v o l v i n g  extended exposures o f  wh ich  assess e f f e c t s , ,  . . -: 

on rep roduc t i on  o r  o n  c r i t i c a l  l i f e  stages o f  aqua t i c  organisms, o r  

3 .  B ioconcen t ra t i on  s t u d i e s  on aquat i c  organisms t o  assess more d i r e c t l y  
t h e  p r o p e n s i t y  of a  substance t o  be bioaccumulated t o  a  degree pos ing  

, hazard t o  consumer aqua t i c  species o r  man. 

Programs i n  t h i s  f i n a l  phase are always subs tance-spec i f i c  and even 
procedures f r e q u e n t l y  used cannot be cons idered r o u t i n e  o r  standard. A l l  
t e s t s  should be se lec ted  a f t e r  ve ry  c a r e f u l  p l ann ing  and need t o  be supported 
by s u b s t a n t i a l  chemical e f f o r t .  

. A t  complet ion o f  a  p rope r l y  designed l a b o r a t o r y  t e s t i n g  and assessinent 
program, t h e  hazard o f  most m a t e r i a l s  t o  aqua t i c  organisms can be adequately 
q u a n t i f i e d .  The use o r  con t inued  use o f  a  substance should be suppor ted by  
knowledge t h a t  makes t h e  f o l l  owing statements appropr ia te :  

. .  . ., , ' .  , . ' . . - . . . . 
1 .  T h e  'substance, i t s '  i :rnpurit ies ,  and :any environment$l  r e a c t i o n  . . 

p roduc ts  are we1,:l. enough u.nders tood t h a t  "eco. logi  c a l  ,surprises!' - a r e  
. . u n l  i ke l y .  

2. The substance, f rom i t s  expected use and d isposa l ,  w i l l  n o t  reach 
concen t ra t i ons  t h a t  a re  acu te l y  t o x i c  t o  species which w i l l  be 
u n i n t e n t i o n a l l y  exposed t o  i t . 

3. Any ep i sod i c  non-planned exposure o f  aqua t i c  organisms t o  t o x i c  
concen t ra t ions  r e s u l t i n g  f rom s p i l l s  o r  o t h e r  acc iden ts  would be 
l i m i t e d  i n  geographica l  scope and temporary i n  nature.  

4. Any expected c o n t i n u i n g  concent ra t ions  o f  t he  substance i n  su r f ace  
waters would appear u n l i k e l y  t o  exceed t h e  maximum acceptable 
t o x i c a n t  concen t ra t  i o n  (MATC) determined o r  es t imated  f o r  app rop r i a te  
and s e n s i t i v e  species.  

5. The p r o p e r t i e s  o f  t h e  substance, o r  t e s t s  on i t ,  do n o t  i n d i c a t e  a 
degree o f  b i o l o g i c a l  concen t ra t i on  which would be adverse t o  d i r e c t l y  
exposed organisms o r  t o  those who use them f o r  food. 

6 .  There do no t  appear t o  be any long- term environmental  s i nks  where t h e  
substance migh t  be c o n c e n t r a t e d . t h a t  a re  capable o f  develop ing a 
delayed and perhaps d i f f  i cu l t - t o - . r eve rse  pr'oblem. 



CONCLUSIONS 

The ASTM procedure f o r  hazard e v a l u a t i o n  t o  aqua t i c  organisms has been 
developed w i t h  a f l e x i b i l i t y  t h a t  a l lows  i t s  a p p l i c a t i o n  no t  o n l y  t o  
assessment o f  new chemicals, b u t  t h e  scheme can be en te red  and a p p l i e d  f o r  
substances a l r eady  i n  use. The procedure emphasizes t h e  p a r a l l e l  development 
o f  chemical, phys i ca l ,  and b i o l o g i c a l  da ta  t o  a l l ow  e a r l y  and sequen t i a l  
es t imates  of exposure concent ra t ions  aga ins t  which t o x i c o l o g i c a l  e f f e c t  can be 
compared t o  reach judgements about hazard o r  f u r t h e r  t e s t i u g  needs. 
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CHAPTER 26 

AQUATIC HAZARD ASSESSMENT - 
CONCEPTS AND APPLICATION 

Richard  A. K imer le  
Mons anto Company 

, S t .  Louis, M i ssou r i  63166 

The need has e x i s t e d  f o r  a number o f  years  t o  have a t  our  d isposa l  some 
concepts and techniques on how t o  assess t h e  hazards o f  chemicals t o  aqua t i c  
organisms and t h e i r  ecosystems. This  i s  impor tan t  n o t  o n l y  f o r  new chemicals 
bu t  a l s o  t o  rev iew c e r t a i n  e x i s t i n g  chemicals. I n  r ecen t  years  t h i s  need has 
been p a r t i a l l y  met as a r e s u l t  o f  a coopera t i ve  e f f o r t  on t h e  p a r t  o f  
s c i e n t i s t s  f rom government, i n d u s t r i e s ,  and u n i v e r s i t i e s .  The purposes o f  
t h i s  p r e s e n t a t i o n  are:  

1. To rev iew progress t h a t  has been ~iiade t o  da te  on some o f . t h e  concepts 
, :of aqua t i c ,  hazard assessment .  

2. To i nd i ca te .  some o f  t h e  needs which must s t i l l  be met. 
. . 

3. To show how t h e  concepts can be a p p l i e d  t o  some o f  today 's  problems. 

About f i v e  years  ago t h e  Detergent  and Phosphate D i v i s i o n  o f  Monsanto 
began t o  develop a system t o  s tudy t h e  aquat i c  s a f e t y  o f  a new high-volume 
chemical  t o  p a r t i a l l y  r ep lace  phosphate i n  detergents .  I n  p resen t i ng  t h a t  
aqua t i c  sa fe ty  program i n  meet ings and through p u b l i c a t i o n  ( I ) ,  i t  became 
obvious t h a t  t h e  s u b j e c t  o f  per fo rming  aqua t i c  hazard assessments was an 
impor tan t  new t o p i c .  A subsequent p u b l i c a t i o n  by Monsanto presented more 
d e t a i l s  on aqua t i c  hazard e v a l u a t i o n  (2 ) .  

HAZARD ASSESSMENT CONCEPTS 
Numerous approaches and procedures now e x i s t  t o  eva lua te  aqua t i c  s a f e t y /  

hazard o f  chemicals. From these a few c o n s i s t e n t  concepts o r  f a c t s  o f  hazard 
eva l  ua t  i on , have emerged, and these  are:  

1. Hazard assessment o f  a chemical i s  performed by comparison o f  
t o x i c i t y  t o  organisms w i t h  i t s  exposure concent ra t ion ,  t h e  s a f e t y  
f a c t o r  concept. 

2. ' L a b o r a t o r y  methodologies do e x i s t  t o  per fo rm a number o f  t e s t s  from 
s imp le  acute l e t h a l i t y  th rough  ch ron i c  t e s t s  on growth, reproduc t ion ,  
phys io logy,  and behavior  us i ng  bo th  f reshwater  and marine organisms. 



, . ,... . , 7.- . . / .- : 

F i e l d  t e s t s  on e f f e c t s  a r e  not y e t  developed t o  t h e  'same d e g r e e a s  
c lean-water  1  abora to ry  s tud ies ,  

. . .. 

3 .  Methodologies a l s o  e x i s t  t o  es t imate  and/or measure t h e  exposure 
concen t ra t i ons  of chemicals i n  va r i ous  compartments o f  t h e  aqua t i c  
environment. Much research  i s  c u r r e n t l y  under way t o  improve t h i s  
area of env i  ronmental sc i ence. 

4. Data on t o x i c  e f f e c t s  and env i ronmenta l  f a t e  are most a p p r o p r i a t e l y  
ob ta ined  i n  a  s tep-wise sequen t i a l  t i e r  manner. Th-is p r i n c i p l e  
' recognizes t h a t  n o t  a l l  chemica ls  r equ i re ,  o r  should be expected t o  
undergo, t h e  same amount o f  t e s t i n g .  It i s  a l s o  va luab le  f rom an 
i n d u s t r i a l  v iewpo in t  t o  deve lop  data i n  a  sequen t i a l  manner t o  
f a c i l i t a t e  necessary bus iness dec is ions '  t o  s t o p  o r  con t i nue  toward 
c o m e r c  i a1 i z i n g  a  new product .  

5. Three d e c i s i o n  c r i t e r i a  a re  b u i l t  i n t o  t h e  t e s t i n g  program t o  g i v e  
guidance f o r  when: 

a. - The hazard i s  acceptable and no more da ta  a re  needed. 
b. . The hazard i s  unacceptable and commerc ia l i za t i on  should be 

stopped o r  r i s k  management p r a c t i c e s  must be developed. 
c. The hazard '  i s  m a r g i n a l l y  acceptable and can o n l y  be 

reso l ved  w i t h  a d d i t i o n a l  data.  

6. The c l o s e r  t h e  assessment i s  made t o  r e a l  -wor ld  c o n d i t i o n s  t h e  more 
con f idence  we tend  t o  have i n  our  es t ima te  o f  hazard. A chemical  
t h a t  o n l y  r ece i ves  s imple l a b o r a t o r y  t e s t i n g  must demonstrate a  much 
g r e a t e r  marg in  o f  s a f e t y  between t h e  e f f e c t  and exposure concentra-  
t i o n  than  a  chemical w i t h  a  narrow marg in  o f  sa fe t y .  Th is  means t h a t  
m a r g i n a l l y  acceptable assessments o f  hazard may have t o  be u l t i m a t e l y  
r eso l ved  w i t h  ac tua l  f i e l d  s tud ies  under use cond i t i ons .  

7. No s u b j e c t i v e  system o f  hazard assessment should be expected t o  
r ep lace  good s c i e n t i f i c  judgement weigh ing t h e  r i s k s  w i t h  t h e  
s o c i e t a l  b e n e f i t s  o f  a chemical .  

HAZARD ASSESSVIENT PROCESS 
Aquat i c  hazard assessment o f  a  chemical can be performed u s i n g  t h e  

c u r r e n t l y  a v a i l a b l e  a r r a y  o f  t o x i c i t y  and env i ronmenta l  f a t e  t e s t s  p resen ted  
i n  "Es t ima t i ng  t h e  Hazard o f  Chemical Substances t o  Aquat ic  L i f e U ( 2 ) .  Because 
o f  t h e  l i m i t e d  resources  and t ime ava i l ab le ,  and t h e  f a c t  t h a t  t h e r e  a re  so 
many chemicals which need t e s t i n g  under t h e  new v igorous  t e s t i r l g  schemes, 
dec i s i ons  must be made t o  t e s t  chemicals o n l y  t o  the p o i n t  t h a t  a  c o n f i d e n t  
d e c i s i o n  can be reached on t h e  hazard of t h e  m a t e r i a l . .  A t  Monsanto we have 
found t h a t  use o f  t h e  t i e r  approach f a c i l i t a t e s  t h i s  d e c i s i o n  process. Four 
t i e r s  have been used: 

1. Screening t e s t s  o f  s h o r t  d u r a t i o n  and minimum expense which h e l p  
e l i m i n a t e  obvious p o t e n t i a l  problem ma te r i a l s .  

2. P r e d i c t i v e  t e s t s  o f  :g rea te r  u t i l i t y  f o r  e s t i m a t i n g  hazard  b u t  w i t h  a  
g r e a t e r  investment .  of t i m e  and resources. 
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3. Conf i rmat i ve  t e s t s  which t ake  us i n t o  t h e  f i e l d  t o  c o n f i r m  some O F  
t he  e a r l i e r  l a b o r a t o r y  data. 

4 .    on it or in^ s tud ies  which are conducted a f t e r  commerc ia l i za t ion  t o  
v a l i d a t e - t h e  sa fe ty  o f  a  m a t e r i a l  under ac tua l  use cond i t i ons .  

F i gu re  lsummarizes t h e  concepts and d e t a i l s  o f  a n  aquat i c  ha ic i rd .  
, . 

assessment procedure which i s  i n  t h e  process o f  be ing  developed a t  Monsanto. 
I t -  inco rpo ra tes  .most o f  t h e  p r i n c i p l e s  o f  o t h e r  procedures. Data a re  acqu i red  
sequent i  a1 l y  i n .  t he  t i e r s  of screening, p r e d i c t i v e ,  con f i rma t i ve ,  arid 
mon i to r ing .  Hazard i s  assessed by comparison o f  exposure concentrat ion i l l  

environmental  f a t e  s tud ies  t o  t o x i c  e f fects . .  Three types o f  dec is ions  emerg'e 
as a  r e s u l t  o f  t h i s  comparison: 

1. Hazard i s  unacceptable - s top  t e s t i n g  and development o f  t h e  chemical 
o r  develop r i s k  management p rac t i ces .  Th is  happens when t h e r e  i s  no 
s a f e t y  margin because t h e  exposure concen t ra t i on  ( e i t h e r  est imated, 
p red ic ted ,  measured, or v a l i d a t e d )  exceeds t h e  t o x i c  e f f e c t  
concen t ra t  ion.  

2. Hazard i s  acceptable - no f u r t h e r  t e s t i n g  i s  needed because t h e  
marg in  o f  sa fe ty  i s  judged more than adequate. 

3. Hazard i s  acceptable b u t  t h e  margin o f  s a f e t y  i s  n o t  as l a r g e  as 
would be des i r ed  - acqu i re  a d d i t i o n a l  da ta  i n  o rder  t o  inc rease  t h e  
conf idence i n  t h e  hazard assessment. Th i s  t h i r d  case f r e q u e n t l y  
means per fo rming  r e a l  -wor ld  s tud ies  of t h e  c o n f  i rma t  i v e  t ype  and/or 
m o n i t o r i n g  t h e  impact of t h e  chemical on aquat i c  ecosystems under 
ac tua l  use cond i t i ons .  

I t  should be no ted  t h a t  these " s a f e t y  margins" have been presented a t  t h i s  
t ime  o n l y  as a  p o i n t  o f  d iscuss ion .  Adopt ion o f  any r i g i d  g u i d e l i n e s  a t  t h i s  
t ime  i n  t h e  emerging sc ience o f  aqua t i c  hazard assessment would be inappro-  
p r i a t e .  However, t h e r e  i s  a  d e f i n i t e  need t o  e s t a b l i s h  an understanding o f  
what t h e  acceptable and unacceptable c r i t e r i a  a re  f o r  t h e  p r o t e c t i o n  o f  
aqua t i c  ecosystems. It i s  p r e c i s e l y  because we do no t  understand a l l  t h e r e  i s  
t o  know about assessing r e a l  aqua t i c  hazard t h a t  we must b r i n g  t h e  s u b j e c t  up 
f r o n t  and d iscuss  it. 

F igu res  2 and 3 g r a p h i c a l l y  demonstrate i n  a  s imple way t h e  concept o f  
acceptable and unacceptable hazards. As da ta  a re  c o l l e c t e d  i n  t h e  t i e r s  o f  
screening, p r e d i c t i v e ,  and con f i rma t i ve ,  t h e  b i o l o g i c a l  e f f e c t  concen t ra t i on  
i s  g r e a t e r  than  t h e  expected and measured exposure c o n c e n t r a t i o n  ( F i g u r e  2) ,  
then t h e  hazard i s  n o t  as g rea t  as when t h e  exposure concen t ra t i on  exceeds t h e  
b i o l o g i c a l  e f f e c t  c o n c e n t r a t i o n  ( F i g u r e  3 ) .  Obvious ly  i n  t h i s  l a t t e r  case t h e  
chemical  i n  ques t i on  p robab l y  would n o t  have been developed beyond t h e  e a r l y  
t i e r s .  Both these cases a re  an o v e r - s i m p l i f i c a t i o n  of a  v e r y  compl icated 
ma t te r  which needs t o  be brought  t o  t h e  a t t e n t i o n  of t h e  s c i e n t i f i c  community 
and r e  so 1  ved . 
HAZARD E V A L U A T I  ON NEEDS 

As a r e s u l t  o f  t h i s  newly emerged understanding o f  aqua t i c  hazard 
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assessment a  dilemma has a r i sen .  S imply  s ta ted,  we, as aqua t i c  t o x i c o l o g i s t s ,  
have f a i l e d  t o  demonstrate what t h e  r e l a t i o n s h i p  r e a l l y  i s  between our  c l e a n  
water l a b o r a t o r y  t o x i c i t y  da ta  and t he  t o x i c i t y  o f  t h e  same chemical  under 
r e a l - w o r l d  cond i t i ons .  For  those chemicals which f a l l  i n  t h e  marg ina l  range 
o f  a c c e p t a b i l i t y  i t may be c r u c i a l  t o  know t h e  e f f e c t  o f  t h e  r e a l  w o r l d  on 
t o x i c i t y .  I t cou ld  e i t h e r  reduce t o x i c i t y  through m i t i g a t i n g  e f f e c t s  t o  an 
acceptable l e v e l  o r  s y n e r g i s t i c a l l y  enhance t o x i c i t y  t o  an unacceptable l e v e l .  

F i gu res  4 and 5 p resen t  these two scenarios.  F i g u r e  4 demonstrates a  
h y p o t h e t i c a l  case where t h e  heavily-depended-on c lean-water  l a b o r a t o r y  s t u d i e s  
of t h e  screening and p r e d i c t i v e  t i e r s  r e s u l t  i n  a  f a i r l y  c l o s e  es t ima te  o f  
b i o l o g i c a l  e f f e c t  and exposure concent ra t ion .  However, when t h e  c o n f i r m a t o r y  
s tud ies  a re  conducted i n  n a t u r a l  waters o f  t h e  r e a l  world, a  d i f f e r e n t  
understanding of hazard r e s u l t s .  A l though t h e  t o t a l  concen t ra t i on  o f  a  
chemical may be conf i rmed as p red ic ted ,  f a c t o r s  such as suspended s o l i d s ,  
c o l l o i d a l  m a t e r i a l ,  and d i sso l ved  m a t t e r  make o n l y  a  f r a c t i o n  o f  t h e  t o t a l  
chemical a v a i l a b l e  t o  t h e  aquat i c  organisms. The e f f e c t  of these f a c t o r s  
" m i t i g a t e "  t h e  t o x i c i t y  so t h a t  i t  r e a l l y  takes much more t o t a l  exposure t o  
o b t a i n  t h e  same s i g n i f i c a n t  b i o l o g i c a l  e f f e c t .  The e f f e c t  o f  t h i s  i s  t h a t  t h e  
margin of sa fe t y  i s  r e a l l y  much g r e a t e r  than  was pe rce i ved  f rom t h e  c l ean  
water 1 abora to ry  data.  

On t h e  o t h e r  hand, F igu re  5 demonstrates t h e  reve rse  case where t h e  
perce ived  wide margin of sa fe ty  i s  s i g n i f i c a n t l y  reduced because o f  some 
s y n e r g i s t i c  e f f e c t  p resen t  i n  t h e  n a t u r a l  water. 

Al though b o t h  these cases a re  hypo the t i ca l ,  i t  i s  impor tan t  f o r  us t o  g e t  
a  b e t t e r  understanding o f  how t h e  f a c t o r s  o f  t h e  r e a l  w o r l d  can i n f l u e n c e  our  
es t imates  o f  hazard. It seems q u i t e  l i k e l y  t o  me t h a t  we have over looked t h e  
r o l e  o f  m i t i g a t i n g  e f f e c t s  w h i l e  emphasizing t h e  d i f f i cu l t - t o -documen t  cases 
o f  s i g n i f i c a n t  s y n e r g i s t i c  e f f e c t s .  Both no doubt operate.  The cha l lenge  i s  
t o  conduct more q u a l i t y  f i e l d  s tud ies  and f i n d  ou t  what t h e  r e a l  u t i l i t y  i s  o f  
our  c lean-water  l a b o r a t o r y  s tud ies .  Perhaps a f t e r  t he  da ta  have been ob ta ined  
we w i l l  have much more conf idence i n  our l a b o r a t o r y  data, o r  we may r e a l i z e  
t h a t  f i e l d  s tud ies  must p l a y  a  l a r g e r  r o l e  i n  aqua t i c  hazard assessment. 

HAZARD ASSESSMENT APPLICATIONS 
As a  r e s u l t  o f  t h e  coopera t i ve  e f f o r t  o f  many s c i e n t i s t s  which has l e d  us 

t o  p r e l i m i n a r y  s t a t e - o f - t h e - a r t  concepts o f  aqua t i c  hazard assessment, aqua t i c  
t o x i c o l g i s t s  now have a  b e t t e r  understanding o f  how t o  use t h e i r  da ta  t o  so l ve  
c u r r e n t  problems. Numerous i n d u s t r i e s  now u t i l i z e  t h e  pub l i shed  methods i n  
new p roduc t  s a f e t y  development programs. I n  a d d i t i o n  t h e  U n i t e d  S ta tes  
Environmental  P r o t e c t i o n  Agency's In te ragency  Tes t i ng  Committee ( ITC) 
recognized t h e  need t o  develop a  sco r i ng  system t o  i d e n t i f y  chemicals which 
need a d d i t i o n a l  s a f e t y  da ta  (3 ) .  F i gu res  6 - 8 d e p i c t  i n  a  genera l  way how 
t h e  concepts of aqua t i c  hazard assessment cou ld  be b u i l t  i n t o  a  chemical  
sc o r  i ng sys tem. 

i 
Aquat i c  t o x i c o l o g i s t s  have come t o  r e l y  most h e a v i l y  upon c e r t a i n  t ypes  o f  

t e s t s  us ing  r e p r e s e n t a t i v e  organisms from each o f  t h e  t r o p h i c  l e v e l s  ( 4 ) .  
These a re  presented i n  F igu re  6 i n  t h e  form o f  a  m a t r i x .  I f  t o x i c i t y  and 
exposure da ta  on a  p a r t i c u l a r  chemical were a v a i l a b l e  t o  comple te ly  f i l l  i n  
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t h e  m a t r i x  w i t h  sa fe ty  fac to rs ,  i t  would be a r e l a t i v e l y  easy ma t te r  t o  judge 
t he  hazard of t h a t  chemical t o  aqua t i c  1  i f e .  Furthermore, i f  meaningfu l  
scores cou ld  be assigned t o  the safety  f a c t o r  da ta  f o r  t h e  ma t r i x ,  then i t  
migh t  be p o s s i b l e  t o  summarize t h e  aquat i c  hazard of a  chemical i n  a  numer ica l  
manner. :Such a system.has been cons idered by t h e  ITC. 

- 2 . . 
F i g u r e  7' shows how scores from -3 t o  +3 cou ld  be assigned t o  s a f e t y  f a c -  

t o r s  ( e f f e c t  concen t ra t  i o n  d i v i d e d  by exposure concen t ra t i on )  and biocon- 
c e n t r a t i o n  f a c t o r s  ( t i s s u e  concen t ra t i on  d i v i d e d  by exposure concen t ra t i on ) .  
Zero t o  +3 would be used o n l y  when measured t o x i c i t y  and b i o c o n c e n t r a t i o n  
f a c t o r s  (BCF) ,da ta  were. ava i l ab le ,  and -1 t o  -3 would be used when t h e  da ta  
had t o  be est imated, such as an oc tano l /wa te r  p a r t i t i o n  c o e f f i c i e n t  i ns tead  o f  
a  measured BCF. Upon rev iew of t h e  b i o l o g i c a l  e f fects ,  t o x i c i t y ,  b iocon- 
c e n t r a t i o n ,  and exposure concen t ra t i on  data o f  a  chemical, t h e  compartments o f  
t h e  m a t r i x  would be f i l l e d  i n .  A numerical  e v a l u a t i o n  would be conducted by 
adding a l l  p o s i t i v e  numbers and a l l  nega t i ve  numbers sepa ra te l y  t o  a r r i v e  a t  a 
f i n a l  two-number summary. A +45 would mean a l l  15 compartments rece i ved  a 
score o f  +3 because no t o x i c i t y  s a f e t y  margins e x i s t e d  and t h e  BCF was 
>10,000, a- p o s s i b l e  hazardous s i t u a t i o n .  A score o f  0  would i n d i c a t e  a 
chemical o f  no- concern because of ve ry  l a r g e  s a f e t y  marg'ins. Very few 
chemicals would be expected t o  f a l l  i n  these two extreme ca tegor ies ;  most 
would l i k e - l y - r e c e i v e  a p l u s  and minus score. 

F i gu re  8 shows how t h e  numerical  scores o f  numerous chemicals cou ld  be 
p l o t t e d  t o  g i v e  a v i s u a l  impress ion of r e l a t i v e  hazard. Chemicals i n  t h e  
p o s i t i v e  "h i ghe r  hazard" area would be more l i k e l y  t o  need r i s k  management 
c o n s i d e r a t i o n  than  those i n  t h e  low hazard area. S i m i l a r l y ,  chemicals which 
rece i ved  h i g h  nega t i ve  scares 'would f a l l  i n  t h e  "h i ghe r  hazard" area. They 
would q u a l i f y  f o r  needing a d d i t i o n a l  study. 

I f  t h i s  approach t o  sco r i ng  chemicals f o r  aqua t i c  hazard assessment was 
app l i ed  t o  some o f  today 's  chemicals, i t  migh t  be u s e f u l  i n  he lp i ng  t o  s e t  
some p r i o r i t i e s  on which chemicals were env i r onmen ta l l y  most impor tan t .  

CONCLUSIONS 
It was my purpose t o  p resen t  some of t h e  more-or- less accepted concepts of 

aqua t i c  hazard eva lua t ion ,  i n d i c a t e  areas t h a t  need a d d i t i o n a l  work, and show 
how the  concepts o f  aqua t i c  hazard assessment can p r o v i d e  a bas i s  o f  a  
chemical sco r i ng  system. 

Wi th  t he  c u r r e n t  l e v e l  o f  i n t e r e s t  i n  t h i s  s u b j e c t  o f  hazard assessment, 
t h e  coopera t ion  t h a t  e x i s t s  among s c i e n t i s t s , . a n d  t h e  i n e v i t a b l e  f a c t  o f  more 
r e g u l a t i o n  o f  chemicals i n  t h e  environment, i t  i s  q u i t e  l i k e l y  we can .expect 
s i gn  if i c a n t  .improvement i n  our  understanding o f  hazard .assessment i n  t h e  near 
f u t u r e .  

ACKNOWLEDGEMENTS 
F igures  1 - 5 were reproduced w i t h  permiss ion  g ran ted  t o  t h e  author  by Ann 

Arbor Science P u b l i c a t i o n s  from t h e  book on "Dynamics, Exposure, and Hazard 
Assessment o f  Tox ic  Chemicals i n  t h e  Environment", American Chemical Soc ie t y  
Symposium, Miami, F l o r i d a ,  September 11-13, 1978, Ed i t ed  by R. Hague. 



REFERENCES 
1. Kimerle, R.A., G. J. Levinskas, J.S. Metcal f ,  and L.G. Scharpf, "An 

I n d u s t r i a l  Approach t o  Eva lua t ing  Environmental Safety o f  New Products", 
I n  proceeding of f i r s t  annual symposium on aquat ic tox ico logy,  ItAquat i c  
Toxicology and Hazard Evaluat ion",  ed i ted  by F.L. Mayer and J.L. Hamelink, 
American Soc ie ty  f o r  Test ing and Mater ia ls ,  STP 634 (1977). 

2. Kimerle, R.A., W.E. Gledhi 11, and G. J. Levinskas, "Environmental Safe ty  
Assessment of New Mater ia ls " ,  I n  "Est imat ing the  Hazard o f  Chemical 
Substances t o  Aquatic L i f e " ,  Ed i ted  by John Cairns, Jr., K.L. Dickson, and 
A.M. Maki, American Society  f o r  Test ing and Mater ia ls ,  STP 657 (1978). 

3. Environmental P ro tec t i on  Agency, "TSCA-ITC Workshop On Chemical Scor ing 
Systems", San Antonio, Texas, February 25-28, 1979, P r o j e c t  Manager - 
Richard E. Tucker, Env i ro  Contro l  Inc., Rockvi l l e ,  Maryland 20852. 

4. Cairns, J., K.L. Dickson, and A.M. Maki, Edi tors,  "Est imat ing the  Hazard 
of Chemical Substances t o  Aquatic L i f e " ,  American Soc ie ty  f o r  Tes t ing  and 
Mater ia ls ,  STP 657 (1978). 

I Positive . 

Figure 8. SUM OF POSITIVE AND NEGATIVE SCORES ON A PARTICULAR 
CHEMICAL RESULTS IN PLACEMENT IN CATEGORIES OF LOW 
HAZARD OR HIGHER HAZARD. 

230 



CHAPTER 27 
' 

A METHOD FOR SELECTING THE MOST APPROPRIATE 
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INTRODUCTION " 
The chemical industry has long been concerned with the health and 

environmental properties of the products that they manufacture and 
distribute. The effort that is expended in this area has grown exponentially 
in the past few years due to our growing understanding of the environment. 
This increased awareness of potent i a1 problems is requiring better predictive 
techniques for making early decisions on what tests are needed (see, for 
example, (1)). Of necessity, such predictions must be based on laboratory 
findings, since it is not feasible to use the environment as a testing ground 
and, in addition, the newly enacted Toxic Substances Control Act (TSCA) 
requires a company to submit information to the U.S. Environmental Protection 
Agency (EPA) prior to manufacture and distribution. 

Section 5 of TSCA, dealing with premanufacture notification, has generated 
interest in defining the tests that predict the environmental impact of a 
chemical. One of the concepts that is emerging is based on tier testing (2). 
The objective of this approach is to enable the studies to proceed in a 
logical manner and to optimize the amount of information in a cost-effective 
manner. 

The basic process in, any hazard evaluation involving the environmental 
effects of chemicals is to make predictions of the expected environmental 
concentration (EEC) and to match this with the experimentally determined no 
effect level for appropriate environmental organisms. Once the data 
demonstrate that the EEC is below the no effect level, the product should be 
considered acceptable from an environmental point of view. Estimating 
environmental exposure is difficult. It may be accomplished for a localized 
situation where the source inputs and the ecosystem such as a river or lake 
can be identified. Atmospheric exposures can also be estimated for volatile 
compounds. However, in most other systems reliance is made on the benchmark 
approach (3). In such an approach the properties of a new chemical are 
matched with similar chemicals of known environmental distribution, e.g. 
"DDT-like materials" will behave like DDT. 

This paper will present a technique that estimates the distribution of the 
chemical in the air, water, and soil. By comparing this profile with the 
intended use pattern, decisions can be made on what further action is 
required. It should be pointed out that this model is designed for assessing 
environmental as opposed to human health hazard. A different approach will be 
required for this latter decision. 
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The proposed technique i s  t h e  ex tens ion  o f  severa l  p rev ious  s t u d i e s  on 
compartmental a n a l y s i s  (4-6) .  The ou tpu t  f rom t h i s  a n a l y s i s  i s  a  r ank ing  o f  
t h e  env i ronmenta l  d i s t r i b u t i o n  t o  be expected i n  t h e  t h r e e  main compartments: 
a i r ,  water, and s o i l .  Whi le t h e  r e s u l t s  are g i ven  i n  percent ,  t h e  numbers are 
no t  meant t o  be abso lu te  b u t  a re  designed t o  y i e l d  a  r e l a t i v e  rank o f  
importance. By matching t h i s  p r o f i l e  aga ins t  t h e  use p a t t e r n  o f  t h e  chemical  
i t  becomes e a s i e r  t o  dec ide on what f u t u r e  t e s t s  may be requ i red .  

A scenar io  i s  used f o r  gene ra t i ng  t h e  p r o f i l e  where t h e  chemica l .  i s  added 
t o  a  water compartment (F i gu re  1.) a t  a  f i x e d  r a t e  o f  0.15 g/h f o r  a  30-day 
per iod ,  f o l  lowed b y  a .30-day .c learance phase ( 6 ) .  ' The h a l f -  1  i f e  f o r  c learance  
from t h e  -f-i:sh biomass , i s  es t imated  and t h e  percen t  ;of t h e . t o t a 1  m a t e r i a l  found. 
a t  30 days i n  t h e  a i r ,  water, and soi.1 compartments;: a re  ca l cu la ted . '  

. , . .  , . 
. - .  

The es t imated  h a l f - l i f e  ( t + )  f o r  c learance fcom, \ f i sh  i s t h a t  which would 
be observed i n  t h i s  ecosystem, which dep'ends on the isys tem parameters  (e.g. . . .  

water depth)  -and i s  n o t  t o  be con fused  w i t h  t h e  c learance  r a t e  o f  a  chemical  
. . 

f rom f i s h  i n  pure water. 
. . . . .  . . . . . .  . . . , . . ,  . . .  . . 

u s i n g  a s e r i e s  o f  common chemicals r ang ing  f r om to l uene  t o  DDT e x h i b i t i n g  
a wide range o f  s o l u b i l i t i e s  and vapor pressures,  f o u r  r eg ress ion  equ,ations 
were ,found t o  descr ibe: t h e  . r e s u l t s  i.n: a  s t ' a t i s t i c a l l y  : s i g n i f i c a n t  manner. 

. . . . 

These equat Sons .are shown below: . . . .  , . .  
. . . . .  . . .  , .. 

% o f  c h e m i c a l i n  a i r  - = - 0 . 2 4 7 ( 1 / H )  + % 7 . 9 l o g S  + 100.6 , . .  " 

. . .  

% o f  chemical  i n  water  = 0.054 ( l / H ) -  + 1.32 
i .  , 

. . % o f  chemical' i n  s o i  1  = 0.. 194 ( 1 / ~ )  : - 7.65 l o g s  - - 1.93 
. . .  

. . 
- l o g  ( t + )  = 0.0027 ( l / H ) .  - 0.282 l o g  S + 1.08 . , 

. : . . . . ,  , . . 
, 

. . . . 

where H = 
vapor p ressure  x  mo lecu la r  we igh t  ,,,,.,, Hg m3/mole) 

s o l u b i l i t y  (!)p111) 

S = (ppm) mo lecu la r  we igh t  

t% = h a l f - l i f e  f o r  c learance  f rom f i s h  i n  t h i s  ,ecosystem ( h )  

The chemicals a1,ong ' w i t h  . t h e  r e l e v a n t  da ta  a re  shown i n .  Table 1. T a b l e  2 
shows t h e  r e s u l t s  .of t h e  .computer s i m u l a t i o n  and t h e  . p r e d i c t i o n  by means o f  , -  

. .  t hese  reg ress ion  equat ions.  , .  . . 
. . . - .  . . . . . . . . 

( i  , 

. . . . . .  . . . ;  . . .  



k, = input k, = fish clearance 
k, = volatilization k, = soil uptake 
k, = degradation kg = soil release 
k, = fish uptake 

Figure 1.. COMPARTMENTAL MODEL SHOWING THE MOVEMENT AND 
DISTRIBUTION OF A CHEMICAL IN AN AQUATIC ECOSYSTEM 



TABLE 1 

PROPERTIES OF A SERIES OF CHEMICALS 

TESTED I N T i iE  SIMULATED AQUATIC ECOSYSTEM 

CHEMICAL 
MOLECULAR 

WEIGHT 

To1 uene 

p-Dichlorobenzene 

Tr ichlorobenzene 

Hexachlorobenzene 

I l iphenyl  

T r i c h l o r o b i p h e n y l  

T e t r a c h l  o'robiphenyl 

Pentachl  orobiphenyl  

ODT 

Perch loroe thy lens  

VAPClR 
PRESSURE 
(mm Hg) 

SOLUBILITY 
( P P ' ~ )  



TABLE 2 

DISTRIBUTION OF THE CHEIYICALS SHOWN I N  TABLE 1 
. . I N  THE VARIOUS . . . .  COMPARTMENTS . . . , OF' THE . . .  .. . 'SIMULATED . 'ECOSYSTEM: . . - . , . , . . , . 

CHEMICAL . . 

. . . . . .  
. . .  

. . .  

WATER, % 

Toluene 1 0.9 (1.33~) 

p-D.ichlorobenzene. . . , 1;24 (1,31) 
. . . .  

~ r i c h l 6 ~ ~ b & z ~ n e  . . . . .  : . ~1.33 (1.34): 
. . . 

Hexachl orobehzene 3.57 (1.98) 

Diphenyl .  . ' 2.27 (1.59) 

Tr i ch lo rob ipheny l  ' , 1.38 (1.33): 

~ e t r a c h l o r o b i ~ h e n ~ l  1; 5 (1.34) 

Pentachlorobiphenyl 1.5 (1.34) 

SOIL, % 

,..:, . . . .  . . . . . .  . . . . . .  - . . .  I . . . . . . . . . . . . . . .  . L  . .  . I ,  I .  . : . .  . * . . . . ' .  
' . ' .  .: . . 

, . 
a. This i s  ' t h e  t ime' for.c.leakance' frbrn; the  f i s h  i n  t he .  s imujated 'aquat ic,  : ' 

. . .  

ecosystem once a d d i t i o n  o f  chemical was terminated.' 
.... . . . .  . <  . . . . .  

,. : . , . , . . . . . . ... . . . . . . .  . . . .  . . 

b. The numbers. i n  parenthesis  were est imated from the  reg ress ion .  equations. 



F I S H  CLEARANCE . .  
. . 

I f  tt i s  g rea ter  than 100, a  p o t e n t i a l  problem o f  b ioconcent ra t ion  i s  
ind ica ted .  Th is  i s  an a r b i t r a r y  dec is ion  and i s  based on the  r e s u l t s  o f  Table 
2. Using the  benchmark concept ( 3 ) ,  t he  chemicals i n  Table 2  w i t h  a  t+ 
greater  than 100 are known t o  have b ioconcent ra t ion  problems; consequently, i f  
the  chemical screened has t h i s  h igh  a  number, i t  should be examined 
exper imenta l l y  f o r  d e g r a d a b i l i t y  and p o s s i b l y  b ioconcent ra t ion  i n  aqueous 
systems. 

Again, us ing the benchmark approach the  chemicals i n  Table 2  suggest t h a t  
4% i s  a  reasonable cu t -o f f  po in t .  I n  other  words if the amount of chemical i n  
t he  s o i l  compartment i s  g rea ter  than 4%, degradat ion i n  s o i l  needs t o  be 

' 

inves t iga ted .  

WATER 

I n  a  s i m i l a r  manner i f  the  amount o f  chemical i n  t he  water compartment i s  
g rea ter  than 2%, degradat ion studies are required. 

This f i r s t  c u t  i s  designed t o  g i ve  some d i r e c t i o n  t o  where f u r t h e r  t e s t i n g  
i s  needed. Every case w i l l  be s l i g h t l y  d i f f e r e n t ,  and at tempt ing t o  fo rmula te  
a  dec is ion  t r e e  t o  s tee r  through the  many p o s s i b i l i t i e s  would be a  wasted 
exercise. The on l y  f i r m  conclus ion i s  t h a t  t e s t i n g  should be cont inued u n t i l  
enough i s  known about degradation, d i s t r i b u t i o n ,  and t o x i c i t y  o f  t he  compound 
t o  i nsu re  t h a t  t he  expected environmental concent ra t ion  r e s u l t i n g  from the  use 
i s  below the  no e f f e c t  l e v e l .  Once t h i s  i s  demonstrated, manufacture and 
d i s t r i b u t i o n  should be allowed. 

I f  i n  a  p a r t i c u l a r  a p p l i c a t i o n  the  concent ra t ion  r e f l e c t i n g  no adverse. 
b i o l o g i c a l  e f f e c t  i s  c lose  t o  the  expected environmental l eve l ,  then more 
r e f i n e d  measurements on the  ecosystem w i l l  be requi red.  For example, t h e  
actual  rece i v ing  body o f  water w i l l  need cha rac te r i za t i on .  Some t y p i c a l  
p r o p e r t i e s  are shown -in Table 3. Simultaneously, an improved es t imate  o f  t he  
i n p u t  f u n c t i o n  w i l l  be needed. Such a  f u n c t i o n  should descr ibe the  r a t e  and 
amount a t  which the  product  i s  a n t i c i p a t e d  t o  en te r  the  p a r t i c u l a r  ecosystem. 

CASE STUDIES 

KEPONE 

This i s  a  chemical t h a t  has received a  great  deal o f  a t t e n t i o n  (see, f o r  
example, ( 7 )  and (8) ) .  Produced p r i m a r i l y  f o r  use as a  pes t i c i de ,  i t  was 
a c c i d e n t a l l y  discharged i n t o  the  James R iver  from the  manufactur ing s i t e  a t  
Hopewell, V i r g i n i a .  The phys ica l  p rope r t i es  are l i s t e d  i n  Table 4 .  Per- 
forming the  p r o f i l e  analysis,  t he  r e s u l t s  i n  Table 5 are generated. Th is  
p r o f i l e  immediately suggests the  types o f  problems t h a t  can be associated w i t h  
the  d i s t r i b u t i o n  o f  such a  chemical i n  an aquat ic  system. These may be l i s t e d  
as fo l lows:  



T A B L E  3 

T Y P I C A L  PROPERTI E S  OF THE AQUATIC ENVIRONMENT 

NEEDED TO PREDICT THE CONCENTRATION OF A 

CHEMI CAL I N THAT ENVIRONMENT 

PROPERTY 

Sur face Area 

Depth 

pH 
Flow/Turbulence 

% Carbon i n  Sediment 

Temperature 

S a l i n i t y  

Suspended Sediment Concen t ra t ion  

T roph ic  S ta tus  

TABLE 4 

PROPERTIES OF CHEMICALS EXAM1 NED FOR 

POTENT I A L  E N V I  RONMENTAL HAZARD 

. . . .. 

a .  Values ob ta i ned  from G. Dawson, ~ a t t e l l e  P a c i f i c  Northwest 

CHEMICAL 

Kepone a 

~ i r e x ~  

C h l o r p y r i f o s  

Richmond, Washington. 
Labora to r ies ,  

MOLECULAR 
WEIGHT 

49 1 

546 

350 

VAPOR 
PRESSURE 
(m Hg) 

2.5 x 

6 x 

1.9 x 

WATER 
SOLUBILITY 

mg/L 

3 a t  pH 7.0 

' 0.005 

2 



TABLE 5 

THE PART I T  I ON I NG PATTERN GENERATED FROM THE 

REGRESSION EBUAT I ON a'b 

a. From Reference ( 2 ) .  

CHEMICAL 

Kepone 

M i  r e x  

C h l o r p y r i f o s  

b. Th is  p a r t i t i o n i n g  i s  based on phys i ca l  p r o p e r t i e s  and i t  does n o t  i n c l u d e  

any type  of degradat ion mechanism. 

tt FOR 
C ~ E A R A N C E  

FROM 
FISH, h  

231 

320 

335 

% OF CHEMICAL IN 

SOIL 

62 

3 7 

74 

AIR 

2 3 

60 

8.5 

WATER 

14 

1.4 

18 



1. The p o t e n t i a l  f o r  b i oconcen t ra t i on  i s  ev i den t  by t h e  h a l f - l i f e  f o r  
c learance  ( g r e a t e r  than  100 h  f rom t h e  s imu la ted  ecosystem). 

2. The g r e a t  a f f i n i t y  f o r  t h e  s o i l  and water suggests a  ma jo r  problem i n  
these  compartments w i t h  t h e  con t inued  re l ease  o f  kepone i n t o  an 
aquat i c  environment.  

Th is  ana l ys i s  i n d i c a t e s  t h e  need f o r  f u r t h e r  t e s t i n g  on p o s s i b l e  
degrada t i ve  mechanisms. Such t e s t s  have been performed and i n d i c a t e d  t h e  
f o l l ow ing :  kepone i s  p e r s i s t e n t  i n  t h e  environment, i.e. i t  r e s i s t s  photo and 
b i o l o g i c a l  degradat ion and i t  does i n  f a c t  b i oconcen t ra te  (8 ) .  These r e s u l t s  
con f i rm t h e  conc lus ions  f rom the  p r e l i m i n a r y  ana lys is .  

Furthermore, these conc lus ions  r e f l e c t  t h e  t ype  o f  problems t h a t  were 
c rea ted  by t h e  d ischarge o f  t h e  chemical f rom t h e  manufac tu r ing  p l a n t  a t  
Hopewell, V i r g i n i a  ( 8 ) .  Levels  r ang ing  up t o  10 ppm were found i n  t h e  James 
R i ve r  sediment and h i g h  concen t ra t i ons  were found i n  t h e  Chesapeake Bay ( 7 ) .  
Even t h e  ambient a i r  near t h e  p l a n t  con ta ined  de tec tab le  l e v e l s  o f  kepone ( 7 ) ,  
a f f i rm ing  t h e  p r e d i c t e d  re l ease  t o  t h e  atmosphere f r om t h e  r e s u l t s  i n  Table 
2. Dawson, e t  a l .  ( 8 )  est in la ted t h a t  up t o  200,000 pounds o f  kepone were 
re leased  f rom t h e  V i r g i n i a  s i t e ;  fur thermore,  i t  i s  es t imated  t h a t  up t o  one 
q u a r t e r  o f  t h i s  amount c u r r e n t l y  r e s i d e s  i n  t h e  sediments o f  t he  r i v e r .  Thus, 
i t  i s  seen t h a t  t h e  ac tua l  f i e l d  observa t ions  agree w i t h  t h e  p r o f i l e  generated 
by t h e  equat ions and shown i n  Table 5. 

The examinat ion o f  t h e  kepone i n c i d e n t  i n d i c a t e s  t h a t  t he  proposed r e -  
g ress ion  equat ions do have t h e  c a p a b i l i t y  o f  q u i c k l y  f ocus ing  on t h e  key areas 
f o r  f u r t h e r  t e s t i n g .  I t  a l s o  serves as an a l e r t  system of what p recau t ions  
a re  necessary i n  bo th  t h e  manufacture and d i s t r i b u t i o n  o f  t h e  product .  

MIREX 

I n  1969 a  l a r g e  sca le ,  f e d e r a l l y  coord ina ted  program was implemented t o  
e r a d i c a t e  t h e  impor ted f i r e  an t  i n  t h e  southeastern U n i t e d  States.  The agent 
chosen f o r  t h i s  work was an i n s e c t i c i d e  known as mi rex .  Whi le  some e a r l y  
warnings over t h e  widespread use o f  t h i s  c l ose  r e l a t i v e  t o  kepone were 
r e g i s t e r e d ,  i t  was n o t  u n t i l  m i rex  was found i n  f i s h e s  f rom Lake On ta r i o  and 
i n  sea l s  f rom Europe ( 9 )  t h a t  t h e  concern over  t h e  env i ronmenta l  impact became 
impor tan t .  More i n t e n s i v e  i n v e s t i g a t i o n s  soon demonstrated t h a t  t h e  Lake 
On ta r i o  ecosystem was bad l y  contaminated. By sampl i n g  t h e  bot tom sediments of 
t h e  lake, two d i s t i n c t  sources were apparent:  one o f f  t h e  mouth o f  t h e  
Niagara R i v e r  and t h e  o t h e r  i n  t h e  area o f  Oswego, New York. Since a  chemical 
company on t h e  Niagara R i ve r  produced mirex, t h e  manufac tu r ing  p l a n t  was 
i m p l i c a t e d  as one o f  t h e  major  sources. The Oswego source was t r a c e d  back t o  
a  p l a n t  i n  Volney, New York. 

As t h e  second case study, i t  i s  i n t e r e s t i n g  t o  eva lua te  mi rex  by 
gene ra t i ng  t h e  env i ronmenta l  p r o f i l e .  Using t h e  p h y s i c a l  p r o p e r t i e s  o f  m i rex  
l i s t e d  i n  Table 4, t h e  p r o f i l e  o f  t h i s  c h l o r i n a t e d  hydrocarbon was determined 
and i s  shown i n  Table 5. The p o t e n t i a l  problems assoc ia ted  w i t h  m i rex  become 
q u i t e  ev iden t .  The tendency t o  b i oconcen t ra te  i n  f i s h  i s  i n d i c a t e d  by t h e  
long  h a l f - l i f e  f o r  c learance,  w h i l e  t h e  a s s o c i a t i o n  w i t h  t h e  s o i l  compartment 
i s  h igh.  Such a  h i g h  a f f i n i t y  f o r  sediment suggests t h a t  once an aqua t i c  



ecosystem becomes contaminated, the mirex in the sediment will act as a source 
for further contamination of the food chain long after the direct source has 
been terminated. A similar situation has been postulated for the PCB 
(polychlorinated biphenyl ) contamination of Lake Michigan (10). While there 
are many similarities between mirex and kepone, there is one important 
difference (Table 5). In the case of mirex there is a greater tendency for 
the chemical to escape into the atmosphere. In many ways mirex more closely 
resembles DDT. Due to the relatively high volatility rate both are capable of 
being circulated around the globe. Fortunately, the production of mirex was 
much smaller than DDT (50 mi 1 lion pounds of DDT annually at the peak as 
corr~pared to 50 thousand pounds for mirex) so that detectable levels in species 
far removed from the source such as penguins have not been observed. 

However, there is no question that Lake Ontario has become contaminated 
with mirex. What is important in this discussion is that the simple profile 
Presented in Table 5 combined with further testing showing persistence (9) has 
the abi 1 ity to predict what actually occurred. If such a profile had been 
generated on a new chemical, the next steps would be to confirm the magnitude 
of the bioconcentrat ion effect, determine the biodegradation rate in water and 
soil, and determine the acute and chronic.effects on various target 
organisms. Armed with such information the producer would be alerted to the 
dangers of excessive discharges from the manufacturing site. This would a1 low 
time to build proper safeguards into the process in order to prevent such an 
incident from occurring. However, given a proper plant design and trained 
pesticide operators there appears to be no environmental reason why such a 
material cannot be used for the intended purpose of controlling the imported 
fire ant. In the case of mirex the human health problems may preclude the 
safe use of the pesticide (9). 

C H L O R P Y R l  F O S  

The third case study involves chlorpyrifos (0,O-diethyl-3,5,6-trichloro- 
2-pyridyl phosphorothioate). The key properties are shown in Table 4 and the 
profile resulting from the application of the equations is given in Table 5. 
Without any further data, the profile suggests similar problems to kepone. 
Obviously, before such an insecticide can be widely distributed degradation 
studies are needed. Such experiments were performed and indicated a rapid 
hydrolysis in water (ll), a significant rate of metabolism by fish (12), and a 
rapid destruction by photodegradation in both air and water (13). When all of 
these rate constants were included in the computer simulation (5), a much 
faster fish clearance time (less than 100 h) was observed. In addition, the 
major portion of the added insecticide ended up as hydrolysis products (5). 

, Prior experimentation on the fate of the pyridinol entity led to the 
conclusion that the aquatic plants and microbial population converted this 
intermediate to C02, NH,, and H20 (14). Such a situation implies that 
there is no persistence of chlorpyrifos in an aquatic ecosystem. The only 
precaution that must be observed is that when the pesticide is distributed 
into water for insect control, the application rate must be adjusted in order 
that the initial level is below the acute toxicity level for the fish species 
that might be present. By knowing the physical characteristics of the 
receiving body of water (see Table 3), the application rate can be adjusted 
via a computer simulation to achieve this safe level (5). 



CONCLUSION 

These t h r e e  case s tud ies  i n d i c a t e  t h a t  i t  i s  p o s s i b l e  t o  q u i c k l y  focus  i n  
on t h e  key environmental  ques t ions  t h a t  m igh t  be assoc ia ted  w i t h  a  new 
product .  Using t h e  chemical and phys i ca l  p rope r t i es ,  i t  i s  p o s s i b l e  t o  
v i s u a l i z e  where i n  t h e  environment t h e  chemical w i l l  r es i de .  Based on t h i s  
i n f o r m a t i o n  t h e  r e l e v a n t  b i o l o g i c a l  t e s t i n g  can be performed. I n c o r p o r a t i n g  
t h e  a d d i t i o n a l  data i n t o  t h e  model a  more r e f i n e d  es t ima te  o f  exposure can be 
made. Such c y c l i n g  needs t o  be performed u n t i l  t h e  i n v e s t i g a t o r  i s  s a t i s f i e d  
t h a t  t h e  expected concen t ra t i on  i s  below t h e  no e f f e c t  l e v e l .  When t h i s  i s  
reached no f u r t h e r  t e s t i n g  i s  requ i red .  
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T NVITED PRESENTATIONS 
The major i n t e n t i o n  o f  t h e  i n v i t e d  p resen ta t i ons  was t o  p r o v i d e  an 

o p p o r t u n i t y  f o r  speakers t o  descr ibe  t h e  s c i e n t i f i c  and t e c h n i c a l  'bas is  f o r '  ' 

t h e i r  hazard assessment programs and t h e i r  i n f o r m a t i o n  sources. Th i s  was t o  
have l e d  i n t o  a  d i scuss ion  by a l l  p a r t i c i p a n t s  o f  ope ra t i ona l  problems and how 
t h e y  a re  d e a l t  w i th .  The workshop was t o  have u l t i m a t e l y  developed s o l u t i o n s  
t o  these  problems so t h a t  e x i s t i n g  c o n t r o l  programs cou ld  be expanded o r  
improved. 

Most o f  t h e  i n v i t e d  p resen ta t i ons  rev iewed agency mandates, a u t h o r i t i e s ,  
programs, and t h e  ph i losophy  used t o  determine t h e  hazard o f  a  compound. 
Consequently, most o f  t h e  p resen ta t i ons  were ve ry  general .  Fur ther ,  because 
hazard assessment techniques a re  based on avai . lable technology and can be 
t r a c e d  t o  comon o r i g i n s ,  t h e  p resen ta t i ons  were, n o t  s u r p r i s i n g l y ,  ve ry  
s i m i l a r .  

DEFINITIONS AND TERM1 NOLOGY 
The major s tumb l ing  b lock  t o  cons ide ra t i on  o f  t h e  i ssue  o f  hazard 

assessment was t h e  d e f i n i t i o n  of t h e  terms "hazard" and "assessment". The 
workshop o rgan izers  had assumed t h a t  p a r t i c i p a n t s  had a  common understanding 
o f  t h e  meaning o f  these  terms. Th i s  was no t  so and, a l though p a r t i c i p a n t s  
became more f u l l y  aware o f  t h e  va r i ous  p o s s i b l e  i n t e r p r e t a t i o n s  o f  these 
words, no agreement was reached on an e x p l i c i t  d e f i n i t i o n  o f  hazard assessment. 

Understanding t h e  d i f f e r e n t  connota t ions  which can be conveyed by  t h e  
terms "hazard" and "assessment" p rov ides  pe rspec t i ve  f o r  t h e  subsequent 
m a t e r i a l  presented below. 

The te rm "assessment" can be m o d i f i e d  by severa l  words: p r i o r i t y ,  
exposure, t o x i c i t y ,  hazard, r i s k ,  b e n e f i t s ,  r e g u l a t o r y  a l t e r n a t i v e s ,  and 
a l t e r n a t i v e  techno log ies .  Each m o d i f i e r  r e s u l t s  i n  a  d i f f e r e n t  meaning f o r  
t h e  term "assessment". Some l ead  t o  dec i s i ons  whether t o  c o n t r o l ,  o the rs  t o  
how t o  c o n t r o l ,  and s t i l l  o t he rs  t o  who should c o n t r o l .  Assessment o f  
p r i o r i t i e s  leads . t o  whether t o  i n v e s t i g a t e .  

Some p a r t i c i p a n t s  equated " r i s k  assessment" w i t h  "hazard assessment", and 
o the rs  f r e q u e n t l y  equated " r i s k  assessment" w i t h  "de te rmin ing  an acceptable 
l e v e l  o f  r i s k " .  There i s  a  need t o  d i f f e r e n t i a t e  between t h e  t e c h n i c a l  
e v a l u a t i o n  o f  t h e  na tu re  and e x t e n t  o f  a  chemical problem and t h e  judgement 
t h a t  a  g iven  l e v e l  o f  r i s k  i s  acceptable from a  r e g u l a t o r y  s tandpo in t .  To 
determine an "acceptable l e v e l "  of r i s k ,  one must weigh t h e  ac tua l  r i s k  posed 
by  a  chemical  aga ins t  t h e  s o c i a l  and economic consequences o f  c o n t r o l .  

Some p a r t i c i p a n t s  focused on hazard assessment as s imp ly  a  mechanism f o r  



t a r g e t i n g  substances o r  p r i o r i t i z i n g  them as t h e  p r ima ry  o b j e c t i v e ;  these 
persons d i d  no t  s t r e s s  t h e  in -dep th  e v a l u a t i o n  o f  any g i ven  substance t o  
determine whether o r  n o t  t h a t  substance poses a hazard t h a t  should be con- 
t r o l l e d  i n  some way. Other p a r t i c i p a n t s  viewed t h i s  in -dep th  e v a l u a t i o n  as 
t h e  "hazard assessment" ( t h e  assessment o f  t h e  hazard- posed -by t h e  chemica l )  
as t h e  guts  o f  t h e  process, w i t h  p r e l i m i n a r y  screening o f  p o t e n t i a l  candidates 
and p r i o r i t i z a t i o n  o n l y  as f i r s t  s teps and n o t  t h e  end product .  

FRAMEWORK FOR DISCUSSION 
Because o f  these d i f f e r e n t  i n t e r p r e t a t i o n s  o f  what i s  meant by t h e  term 

hazard assessment, as w e l l  as t h e  d i v e r s i t y  o f  backgrounds o f  t h e  p a r t i c i p a n t s  
' 

and t h e  na tu re  o f  t h e  i n v i t e d  p resen ta t ions ,  e i g h t  p o i n t s  were developed f o r  
cons ide ra t i on  du r i ng  t h e  genera l  d iscuss ions :  

1. De f i ne  hazard assessment, r i s k  assessment, and safety .  

2. What are t h e  main p o i n t s  t o  be cons idered i n  a genera l  hazard 
assessment process? 

3. How are these  p o i n t s  t o  be de f i ned  i n  c r i t e r i a ?  

4. What c u t o f f ?  o r  l e v e l s  o f  concern can be e s t a b l i s h e d  f o r  each p o i n t ?  

5. How do these  p o i n t s  r e l a t e  t o  each o t h e r  i n  t h e  o v e r a l l  hazard 
assessment process? 

6. How adequate and a v a i l a b l e  a re  c u r r e n t  in fo rmat ion ,  data, and 
assessment systems? 

7. How i s  p r i o r i t y  s e t t i n g  c a r r i e d  o u t  i n  r e l a t i o n  t o  t h e  hazard 
assessment process? 

8. Give examples. 

Us ing these po in t s ,  t h e  p a r t i c i p a n t s i d e n t i f i e d  t h e  issues and concerns 
d iscussed below. 

FRAMEWORK AND PROCEDURES FOR ADDRESS I NG TOXIC SUBSTANCES 
Workshop p a r t i c i p a n t s  developed a conceptual  framework f o r  deal  i ng w i t h  

t o x i c  substances (Tab le  1 ) .  There was cons ide rab le  d i scuss ion  of t h e  con- 
s i d e r a t i o n s  t h a t  e n t e r  i n t o  hazard assessment. However, s i n c e  a d e f i n i t i o n  o f  
hazard assessment c o u l d  n o t  be agreed upon, t h e r e  was t h e r e f o r e  a l s o  no agree- 
ment on which i tems i n  t h e  framework c o n s t i t u t e d  hazard assessment. Most 
p a r t i c i p a n t s  agreed t h a t  t h e  f i r s t  t h r e e  i tems i n  Table 1 should c o n s t i t u t e  
p a r t  o f  t h e  hazard assessment process, b u t  n o t  whether t h e  f o u r t h  i t e m  ( r i s k )  
should a lso.  D i f f i c u l t y  was a l s o  expressed on how t o  r e l a t e  hazard assessment 
w i t h  t h e  remain ing i tems i n  Table 1. 

There was a l s o  a ques t i on  whether o r  n o t  e a r l y  warning systems, regu la t . ion  
development, and enforcement comprise some p a r t  of t h e  hazard assessment p r o - .  
cess. P a r t i c i p a n t s  had d i f f e r e n t  percep t ions  o f  what c o n s t i t u t e s  a hazard, 
t h e  magnitude of t h a t  hazard, and t h e  app rop r i a te  response t o  l i m i t  exposure 
t o  t h a t  hazard. 



TABLE 1 

CONCEPTUAL FRArlEWORK FOR TOXI C SUBSTANCES 

1.. : Identify. ~andi date Substances- 

2.' ~et.~riorities for Assessment 

3. Assess Compounds: Effects 
Exposure 

4. Identify Risk 

HAZARD ASSESSMENT? 

5. Assess Risk and Make Decision on Controls 

6. Set Priority for Controls 

7. Regulation and Periodic Review and Follow-up 

. .  . 
.. . 

' TABLE 2 
, . . 

FACTORS TO BE CONSIDERED FOR A HAZARD ASSESSMENT. .:- 

Acute Toxicity 

Carcinogenicity . . 

Mutagenicity 

8. Chronic adverse effects 

9. Production and use information on a 
geographic-specific basis 

10. Degradation products 
Teratogenicity 

Persistence. 

Bioaccumulation 

Aesthetics 

11. Presence in environment: where 
and under what circumstances 

12. Estimated releases 

13. Physical and chemical properties 



What segment o f  t h e  environment o r  t he  ecosystem should be cons idered f o r  
an assessment? The impress ion was g i ven  t h a t  t h e  b a s i s  f o r  hazard assessment, 
r e g u l a t i o n ,  and t o x i c  substances c o n t r o l  i s  human hea l th .  However, s i nce  man 
i s  n o t  n e c e s s a r i l y  t h e  most s e n s i t i v e  b i o l o g i c a l  species, c o n s i d e r a t i o n  should 
be g iven  t o  changing t h e  bas is  t o  t h e  environment or,  b e t t e r ,  t h e  ecosystem. 

The s p e c i f i c  procedures f o r  dea l i ng  w i t h  hazardous substances r e f 1  e c t  t h e  
s p e c i f i c  agency, program, o r  j u r i s d i c t i o n a l  approaches and ph i losoph ies .  
P ro toco l s  a re  w e l l  es tab l i shed ,  recognized, and da ta  a re  be ing  generated. I n  
general ,  t h e  most app rop r i a te  r o u t e  appears t o  be t o  ga the r  l i t e r a t u r e  i n f o r -  
mation, generate l a b o r a t o r y  data as requ i red ,  and e s t a b l i s h  maximum a l l owab le  
concen t ra t i ons  f o r  t h e  var ious  environmental  media o r  components of t h e  
ecosystem, based on a v a i l a b l e  data. C r i t e r i a  would be sub jec ted  t o  p e r i o d i c  
review, as a d d i t i o n a l  da ta  become ava i l ab le ,  and a l l owab le  l e v e l s  ad jus ted  
accord ing ly .  

The genera l  approach appears t o  be long- term p r e v e n t i v e  p l ann ing  and p ro -  
gram implementat ion r a t h e r  than develop ing e f f e c t i v e  and coherent  assessment 
and ame l i o ra t i on  mechanisms t o  deal  w i t h  episodes o r  emergencies. Because t h e  
implementat ion o f  laws has been slow, many p a r t i c i p a n t s  f e l t  t h a t  t h e r e  i s  
i n s e n s i t i v i t y  and a  l ack  o f  h e l p  t o  respond t o  immediate concerns n o t  o n l y  f o r  
assess ing a  hazard b u t  a l s o  f o r  address ing t h e  whole i ssue  o f  t o x i c  substances. 

FACTORS FOR HAZARD ASSESSMENT 

Fac to r s  which should comprise a  hazard assessment were agreed upon (Table 
2 ) .  For  a  g i ven  substance, bo th  exposure and e f f e c t s  should be cons idered  
and, f o r  each, bo th  l a b o r a t o r y  and f i e l d  da ta  a re  des i r ab le .  The f i e l d  da ta  
should i n c l u d e  b o t h  environmental  and human h e a l t h  i n fo rma t i on .  O f  course, 
f o r  new m a t e r i a l s  o r  compounds, p r o j e c t i o n s  o f  e f f e c t s  o r  env i ronmenta l  concen- 
t r a t i o n s  t o  r e a l  -wor ld  s i t u a t i o n s  w i  11 n e c e s s a r i l y  and d e s i r a b l y  be done f rom 
1  abora to ry  da ta  alone. 

Standard t e s t i n g  p r o t o c o l s  should be developed and f o l l o w e d  f o r  a c q u i r i n g  
t h e  r e q u i s i t e  da ta  and i n f o r m a t i o n  f o r  each c r i t e r i o n  i n  Tab le  2. The c r i -  
t e r i a  can then be used t o  conduct an assessment, such as f o r  t he  purpose o f  
de te rmin ing  cand ida te  substances, r a n k i n g  a  l i s t  a l r eady  i n  hand, o r  reach ing  
a  dec i s i on  on c o n t r o l s ,  depending on one 's  meaning o f  t h e  te rm assessment. 

No agreement was reached on how t o  score, rank, and use t h e  c r i t e r i a  
l i s t e d  i n  Table 2, e s p e c i a l l y  when t h e  da ta  and i n fo rma t i on  base i s  min imal .  
T h i s  1  ack of agreement r e f l e c t s  i n  p a r t  t h e  many va r i ous  reasons f o r  con- 
d u c t i n g  an assessment and how each system i s  used. The s i g n i f i c a n t l y  d i f -  
f e r e n t  approaches, scopes, o r  v iewpo in ts  t o  hazard assessment a re  repre -  
s e n t a t i v e l y  summarized i n  Table 3, which c o n t r a s t s  n a t i o n a l  and l o c a l  
perspec t i ves ,  aims, and o b j e c t i v e s  (e. g. long- term p r e v e n t i v e  p l ann ing  versus 
sho r t - t e rm  con t ingency) .  The need f o r  bo th  s h o r t -  and long- te rm hazard 
assessment must be recognized and acknowledged. A d d i t i o n a l  e v a l u a t i o n  
techniques may be necessary t o  address s p e c i f i c  l o c a l  needs. 

DATA AND J NFORMATI ON A V A I  L A B 1  L I  TY 

A  number of  government and non-government groups possess t o x i c i t y ,  p u b l i c  
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Regu la t i on  and Con t ro l  

Coverage 

Na t i ona l  p roduc t i on  
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Na t i ona l  economic impact 

Hazard assessment 

Lead group 
. . 

Time frame 

T A B L E  3 
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requ i red)  

Local  w i t h  ass is tance  
. f rom n a t i o n a l  s t a f f .  

. : 
. . 

Qu ick  turn-around 
r e q u i  r e d  



hea l th ,  i n d u s t r i a l  storage, and o t h e r  r e l e v a n t  da ta  on compounds. There was a  
good ly  amount o f  data and in fo rmat ion  a t  t he  workshop which had been compi led 
and cou ld  be rev iewed and, indeed, a  g r e a t  deal  of i n f o r m a t i o n  exchange took 
p lace.  One appa ren t l y  j u r i s d i c t i o n a l  problem, however, was t h a t  some of t h i s  
m a t e r i a l  cou ld  n o t  be released, i .e. cou ld  n o t  be shared f r e e l y  such as f o r  
p r o p r i e t a r y  reasons. I n  o t h e r  cases, a  good deal  o f  i n f o r m a t i o n  was a v a i l a b l e  
f o r  d i s t r i b u t i o n  but ,  f o r  a  number o f  reasons, was n o t  w e l l  p u b l i c i z e d .  IQ 
s t i l l  o t h e r  cases, t he  i n f o r m a t i o n  was no longer  up t o  date. 

Twenty o r  more U.S. f e d e r a l  agencies, w i t h  mandates drawn f r om more than a  
score o f  laws, a re  i nvo l ved  i n  research and r e g u l a t i o n  o f  t o x i c  chemicals. 
Th is  e x e m p l i f i e s  t he  l o g i s t i c s  o f  communication. Furthermore, i n  t he  U.S., a t  
l e a s t  200 separate and d i f f e r e n t l y  organized chemical da ta  systems a re  
p r e s e n t l y  i n  use. One consequence i s  ex tens i ve  and c o s t l y  d u p l i c a t i o o  o f  
e f f o r t ;  another i s  t h a t  needed chemical da ta  and assessment i n f o r m a t i o n  has 
n o t  been conven ien t l y  a v a i l a b l e  to, o r  on f i l e  w i t h  emergency personnel  as, 
f o r  example, i n  t he  case descr ibed  by Ms. Choffnes. However, e f f o r t s  a re  
under way by  such mu l t i -agency  groups as t he  In te ragency  L i a i s o n  Regu la to ry  
Group, t he  Regu la to ry  Counci 1, and t he  Na t i ona l  Tox ico logy  Program, t o  
coo rd ina te  r e l e v a n t  agency a c t i v i t i e s .  Simi l a r l y ,  a  con~mi t t e e  i s  work ing on 
i n t e g r a t i o n  of U.S. f e d e r a l  data banks i n t o  a  s i n g l e  system. 

U S E  O F  D A T A  AND I N F O R M A T I O N  . . 

, A v a i l a b i l i t y  o f  da ta  and i n f o r m a t i o n  does n o t  guarantee s o l u t i o n  t o  hazard 
- assessment problems. A l though i t  i n i t i a l l y  appeared t h a t  some agencies had 

good programs f o r  i d e n t i f y i n g  and hand l ing  hazardous substances, as d iscus-  
s ions  became more s p e c i f i c ,  i t  was apparent t ha t ,  a l though t hey  had more 
i n f o r m a t i o n  on compounds, they  were c e r t a i n l y  i n  no b e t t e r  c o n t r o l  o f  t h e  
s i t u a t i o n .  

There i s  no p e r f e c t  hazard assessment procedure and t h e  da ta  base i s  
incomplete;  nonetheless, hazard assessment must be conducted and dec i s i ons  - 

reached. Even i f  311 t h e  r e q u i s i t e  t e s t s  and in fo rmat ion  (Tab le  2) have been 
completed and compi led f o r  a  g iven  compound, s c i e n t i f i c  va lue judgement must 
s t i l l  be exe rc i sed  t o  determine a l lowab le  l e v e l s .  However, t he re  was a 
d e f i n i t e  unw i l l i ngness  t o  accept o r  dec ide a t  t he  work ing l e v e l  t h a t  a  s i n g l e  
p a r t i c u l a r  hazard assessment method must be used, desp i t e  i t s  impe r fec t i ons  
or, i f  an assessment had been completed, t h e r e  was no consensus on t he  l e v e l  
a t  which t h e  hazard should t r i g g e r  an ac t ion ,  i.e. once a  p o t e n t i a l  hazard i s  
i d e n t i f i e d ,  what does one do? 

Again, much o f  t h i s  disagreement arose o u t  of d i f f e rences  i n  d e f i n i t i o n  o f  
t he  terms hazard, r i s k ,  and assessmeot. One p a r t i c i p a n t  s t a t e d  t h e r e  was more 
i n t e r e s t  i n  r ank ing  substances r a t h e r  than hazards; another  s t a t e d  t h a t  knowl-  
edge i s  n o t  n e c e s s a r i l y  t h e  problem b u t  r a t h e r  t h e  use of t h a t  knowledge. 
Others no ted  t h a t  i n t e r a c t i o n s  of one compound w i t h  another can produce 
an tagon i s t i c ,  s y n e r g i s t i c ,  a d d i t i v e ,  o r  p o t e ~ t i a t e d  e f f e c t s  and t h a t ,  
t he re fo re ,  r a t i n g  systems can be mis lead ing .  

HAZARD ASSESSMENT FOR T H E  GREAT L A K E S  ' B A S I N  
Even w i t h  d i f f e r e n t  program and agency goa ls  and ob jec t i ves ,  p a r t i c i p a n t s  

agreed t h e r e  a re  seve ra l  areas For coopera t ion  rega rd ing  hazard assessment. 



Fur the r ,  any a c t i v i t i e s  undertaken s p e c i f i c a l l y  f o r  t he  Great Lakes Basin 
should complement o the r  ongoing a c t i v i t i e s  i n  each c o u n t r y  and worldwide. 

BAS IS  

A  number o f  t he  p a r t i c i p a n t s  f e l t  t h a t  t h e  Mich igan C r i t i c a l  M a t e r i a l s  
R e g i s t e r  cou ld  b e - u t i l i z e d  as a  s t a r t i n g  p o i n t  f o r  develop ing a  hazard 
assessment scheme f o r  t h e  Great Lakes Basin. P a r t i c i p a n t s  emphasized, 
however, t h a t  i t  i s  o n l y  a  s t a r t i n g  p o i n t .  The m a t e r i a l  be ing  developed by 
t h e  Hea l t h  E f f e c t s  Co rn i t t ee ,  a  j o i n t  committee o f  t h e  Great  Lakes Water 
Q u a l i t y  Board and t h e  Science Adv isory  Board, and t h e  i n d u s t r i a l  p r o t o c o l s  
descr ibed  i n  t h e  workshop p resen ta t i ons  would a l so  c o n t r i b u t e  t o  p r a c t i c a l  
assessment methods. A l l  t h i s  m a t e r i a l  toge ther  cou ld  be developed i n t o  a  
system s p e c i f i c  f o r  t h e  Great Lakes Basin, perhaps under t h e  auspices o f  t h e -  
I n t e r n a t i o n a l  J o i n t  Commission ( I JC ) .  

Two I J C - r e l a t e d  repo r t s ,  "S ta tus  Repor t  on t h e  P e r s i s t e n t  Tox ic  P o l l u t a n t s  
i n  t h e  Lake On ta r i o  Bas in"  (Appendix E t o  t h e  Water Q u a l i t y  Board 's  1976 
annual r e p o r t )  and "S ta tus  Report  on Organic and Heavy Meta l  Contaminants i n  
t h e  Lakes E r i e ,  Michigan, Huron, and Super io r  Basins" (1977 Appendix E) ,  l i s t  
those substances de tec ted  i n  t h e  Great Lakes System. These repo r t s ,  p l u s  
p roduc t i on  and use data, should comprise t h e  l i s t  o f  cand ida te  substances 
s p e c i f i c  f o r  t h e  Great Lakes Basin f o r  which a  hazard assessment should be 
conducted. Nonetheless, l o c a l  p r i o r i t i e s  and r i s k  w i l l  a l s o  have t o  be 
considered. 

COORDINATION 

A  group t o  develop and coord ina te  a  hazard assessment scheme s p e c i f i -  
c a l l y  o r i e n t e d  t o  t he  Great Lakes ecosystem cou ld  be e s t a b l i s h e d  by e i t h e r  t h e  
IJC o r  by t he  r e g u l a t o r y  agencies, bu t  t h e  g roup 's  r e s p o n s i b i l i t y  (e. g. 
support ,  a d m i n i s t r a t i v e ,  o r  c o n t r i b u t o r y  i n  t e c h n i c a l  ma t te r s )  and t h e  
q u a l i f i c a t i o n s  o f  i t s  members would have t o  be c l e a r l y  def ined.  

Coord ina t ion  would be a  key  a c t i v i t y  o f  t h i s  group, e s p e c i a l l y  cons ide r i ng  
t h e  p l e t h o r a  o f  programs i n  ex i s tence  and t h e i r  v a r y i n g  degree . o f  compat i-  
b i  1  i t y .  

A  q u a l i f i e d  s c i e n t i f i c  o r  t e c h n i c a l  s t a f f  would be impe ra t i ve  i n  o rde r  t o  
ensure t h a t  a l l  t h e  d i v e r s e  phys ica l ,  chemical, b i o l o g i c a l ,  and t o x i c o l o g i c a l  
i n f o r m a t i o n  cou ld  be p r o p e r l y  and c o n s i s t e n t l y  compi led i n  o rder  t o  reach a  
conc lus ion  rega rd ing  hazard. Such a  qua1 i f  i e d  s t a f f .  i s  a1 so -imperative i n  
o rde r  t o  deal w i t h  any mis leading,  c o n t r o v e r s i a l ,  o r  even wrong da ta  which can 
sometimes be assoc ia ted  w i t h  va r i ous  chemicals. One p u n d i t  noted t h a t  w i t h o u t  
these data, we would have fewer environmental  contaminants today. 

The e x t e n t  t o  which a  c o o r d i n a t i n g  group f o r  t h e  Great  Lakes Bas in  would 
become i nvo l ved  w i t h  s u b j e c t i v e  assessment because o f  s o c i a l ,  economic, and 
p o l i t i c a l  cons ide ra t i ons  was a l s o  ra ised .  

The success o f  any IJC e f f o r t  t o  address hazard assessment would r e q u i r e  
t h e  commitment of agencies t o  p a r t i c i p a t e  i n  t h e  program, t o  cons ider  t h e  
r e s u l t i n g  assessnients i n  t h e i r  i n d i v i d u a l  programs, and t o  be w i l l i n g  t o  
compromise. Success would a l s o  depend on t h e  resources and t h e  a u t h o r i t y  



gran ted  t o  t h e  group. It was f u r t h e r  recognized t h a t  t he  t ask  o f  p u l l i n g  
everybody t oge the r  and keeping t h e  program on course would be fo rmidab le .  

CLEARINGHOUSE 

One s tep  l ead ing  t o  b e t t e r  and more c o n s i s t e n t  hazard assessment and, 
u l t i m a t e l y ,  r e g u l a t i o n  o f  t o x i c  substances would be t o  e s t a b l i s h  and m a i n t a i n  
a  c e n t r a l  i n f o r m a t i o n  c lear inghouse f o r  t h e  Great  Lakes Basin, p r e f e r a b l y  
under t he  auspices o f  t h e  IJC. Such a  c lear inghouse  would ensure w ider  shar-  
i n g  o f  i n f o r m a t i o n  on chemicals among t h e  many f e d e r a l ,  s ta te ,  and p r o v i n c i a l  
government agencies and programs, i ndus t r y ,  and o the rs  who r e q u i r e  t h a t  i n f o r -  
mat ion  i n  o rde r  t o  per fo rm t h e i r  jobs  (e.g. emergency response).  A  s i m i l a r  
approach has l ong  been i n  c l i n i c a l  use, as represented by "The C l i n i c a l  
Tox ico logy  o f  Commercial Products",  where i n f o r m a t i o n  has been assembled i n  , 

one p lace  f o r  emergency re fe rence .  Other examples i n c l u d e  CHEMLINE and 
TOXLINE. 

Some corrlponents o f  such a  c lear inghouse were descr ibed  by p a r t i c i p , a n t s .  
I n f o r m a t i o n  f o r  each c r i t e r i o n  i n  Table 2 should be compiled. For  a  Great  
Lakes i n f o r m a t i o n  base, a  c ross - re fe renc ing  system would be necessary t o  
i d e n t i f y  t r a d e  names, chemical cons t i t uen t s ,  b i o l o g i c a l  a c t i v i t y ,  hand l i ng  
precaut ions,  and s i m i l a r  such i n fo rma t i on .  

Corrlputers would en la rge  and inc rease  t h e  f l e x i b i  1  i t y  o f  t h e  system and - 
he lp  t o  keep i t  " a b s o l u t e l y  cu r ren t " .  The c lear inghouse cou ld  a l s o  t a k e  t h e  
fo rm o f  a  r e g i s t r y  of access ib l e  data bases and programs. Other  sources o f  
i n f o r m a t i o n  should a l s o  be i d e n t i f i e d .  

A  computer system should be ope ra t i ona l  and access ib le  24 hours a  day f o r  
i n t e r n a t i o n a l  emergency re fe rence .  Other  systems o r  aspects o f  t h e  system 
cou ld  be i d e n t i f i e d  as be ing  a v a i l a b l e  f o r  more d e t a i l e d  r e f e r e n c e  on a  more 
r o u t i n e  o r  l e s s  f r equen t  bas is .  A  c lear inghouse  approach a p p l i e d  t o  t h e  
computer i n f o r m a t i o n  system and coord inated,  f o r  example, th rough  t h e  IJC, 
would avoid t h e  obvious p o t e n t i a l  f o r  d u p l i c a t i o n .  

Data and i n f o r m a t i o n  needs should be i d e n t i f i e d  and l a b o r a t o r y  research  
should be conducted t o  develop and v a l i d a t e  da ta  on e f f e c t s ,  routes,  f a t e ,  
pers is tence ,  and degrada t ion  p roduc ts  o f  i d e n t i f i e d  substances. 

FUTURE 'WORKSHOPS 
The consensus was t h a t  t h e  subsequent workshops - E a r l y  Warning Systems, 

Data A c q u i s i t i o n  and Management, and Summary - should be postponed. Ho ld i ng  
these workshops w i t h o u t  f i r s t  r e s o l v i n g  t h e  issues r a i s e d  a t  t h i s  f i r s t  
workshop would o n l y  r e s u l t  i n  f u r t h e r  p r o l i f e r a t i o n  o f  confus ion.  I n  
add i t i on ,  many o f  t h e  same ques t ions  would p robab l y  reappear, s t i l l  un- 
answered, a t  t he  f o l l o w i n g  workshops. On t h e  o t h e r  hand, b e n e f i c i a l ,  
i n f o r m a t i o n  exchange which cou ld  have been achieved th rough t h e  workshop 
mechanism has been de l  ayed. , , 



REPORT OF THE STEERING COMMITTEE 
TO THE WATER QUALITY BOARD 

Based upon t h e  p r e s e n t a t i o n s a n d  t h e  d iscuss ions  a t  t h e  Hazard Assessment 
Workshop, t h e  S tee r i ng  Committee prepared a  summary r e p o r t  t o  t he  Water 
Q u a l i t y  Board. The Board accepted t he  r e p o r t  and i nc l uded  it i n . i t s  1978 
Annual Report, which was presented t o  t h e  I n t e r n a t i o n a l  J o i n t  Commission ( IJC) 
on J u l y  11 ,1979.  The r e p o r t  o f  t h e  S tee r i ng  C o m ' i t t e e  f o l l ows .  

CONCLUS IONS 
1. The s t a t e  o f  t h e  a r t  o f  hazard assessment i s  i n  an e a r l y  stage o f  

development, and i s  n o t  as,advanced.as f i r s t  assumed. 

2. V i r t u a l l y  a l l  t h e  resources a v a i l a b l e  f o r  t o x i c  substances c o n t r o l  
programs have been devoted t o  t h e  e a r l y  s t a t e s  o f  hazard assessment 
( s p e c i f i c a l l y ,  1  i s t  development) and t o  r e g u l a t i o n .  

3. There i s  a  lack  o f  c o o r d i n a t i o n  between t h e  hazard assessment and 
c o n t r o l  phases o f  t o x i c  substances programs. 

4. There a re  fundamental d i f fe rences  between t h e  program o r i e n t a t i o n s  a t  
t he  n a t i o n a l  l e v e l  and a t  t he  l o c a l  l e v e l  ( s t a t e ,  p r o v i n c i a l ,  and 
n a t i o n a l ) .  The t ime  frame f o r  a c t i o n  a t  t h e  l o c a l  l e v e l  i s  much 
s h o r t e r  than t h a t  a t  t h e  n a t i o n a l  l e v e l .  Thus, hazard assessment 
needs o f  t h e  two l e v e l s  a re  d i f f e r e n t .  

5. - Hazard -assessment s i g n i f i e s  d i f f e r e n t  t h i n g s  t o  d i f f e r e n t  people 
(agencies) ,  i s  implemented i n  d i f f e r e n t  ways, and , i s  f r e q u e n t l y  
confused w i t h  r i s k  assessment and a l s o  w i t h  de te rmina t ion  o f  an 
acceptable l e v e l  o f  r i s k .  

5. There i s  a  l ack  o f  communication - bo th  w i t h i n  and among hazard 
assessment programs - which has r e s u l t e d  i n  f ragmenta t ion  and 
d u p l i c a t i o n  o f  e f f o r t s .  

7. There i s  a  l ack  o f  understanding o f  Annex 12 o f  t h e  1978 Great Lakes 
Water Q u a l i t y  Agreement and, consequent ly,  o f  a  commitment t o  imple- 
ment it. 

8. There i s  a  se r i ous  l ack  o f  t o x i c o l o g i c a l  i n f o r m a t i o n  and o f  i n -  
fo rmat ion  on t h e  phys i ca l  and chemical p r o p e r t i e s  o f  chemical 
substances; i n f o r m a t i o n  now a v a i l a b l e  i s  n o t  c u r r e n t l y  a v a i l a b l e  i n  
a  c e n t r a l  s torage l o c a t i o n .  

9. P r i o r i t y  s e t t i n g  by hazard assessment i s  an e s s e n t i a l  p a r t  o f  t o x i c s  
programs bu t  should consume o n l y  a  smal l  p a r t  o f  t h e  resources com- 
l n i t t e d  t o  t h e  program. 



10. Some v i  ab 1 e (operab 1 e)  hazard assessment procedures a r e  underway and 
t h e r e  i s  a d e f i n i t e  need t o  b u i l d  on these. 

THE BAS1 C PROBLEM 
Based on t h e  above conc lus ions  and on t h e  d i scuss ion  a t  t h e  workshop, t h e  

Committee a r r i v e d  a t  t h e  f o l l o w i n g  statement o f  t h e  genera l  hazard assessment 
problem i n  t h e  Great  Lakes Basin. 

There i s  a ve r y  l a r g e  number o f  chemica ls  which a r e  p o t e n t i a l l y  t o x i c ,  
e i t h e r  s i n g l y  o r  i n  combinat ion,  p resen t  i n  t h e  Great  Lakes Basin.  We need t o :  

1. C o n t i n u a l l y  i d e n t i f y  chemicals o f  concern 

2. Focus scarce resources on a smal l  number o f  chemica ls  o f  h i g h e r  
concern i n  o rde r  t o  c o n t r o l  these a t  t h e  source 

3. Develop systems t o  p r o v i d e  e a r l y  warnings and assessment 

4. Conduct research  on these  substances t o  p r o v i d e  necessary d e c i s i o n  
i n f o rma t i on .  

As a f i r s t  s t ep  i n  i n ~ p r o v i n g  hazard assessment i n  t h e  Grea t  Lakes Basin, 
t h e  Committee suggests t he  f o l l o w i n g  as a genera l  o p e r a t i o n a l  d e f i n i t i o n :  

Hazard assessment i s  an o r d e r l y  process us i ng  a v a i l a b l e  
da ta  and i n f o r m a t i o n  i n  a concerted, l o g i c a l  manner t o  
screen chemical  substances and t o  i d e n t i f y  those  sub- 
stances on which scarce resources shou ld  be focused. 

Hazard assessment c o n s i s t s  o f  a s e r i e s  o f  p r o g r e s s i v e l y  more d e t a i l e d  
screens t h a t  are used f o r  d i f f e r e n t  purposes. I t  i s  a dynamic, e v o l u t i o n a r y  
process t h a t  i n v o l v e s  t r a n s f e r  o f  i n f o r m a t i o n  between l e v e l s  i n  t h e  program, 
and improvement i n  methods as more i n f o r m a t i o n  becomes a v a i l a b l e ,  as w e l l  as a 
reassessment o f  chemical  substances on a r e g u l a r  bas is .  

A genera l  scheme o f  t h e  r o l e  o f  hazard assessment i n  o v e r a l l  t o x i c  sub- 
stances c o n t r o l  programs i s  suggested i n  Table  1. The s t a r t i n g  p o i n t  f o r  t h e  
scheme i s  t he . chem ica l s  i n  use. For  example, t h e  i n v e n t o r y  comp.i led under t h e  
auspices o f  t h e  Tox ic  Substances Con t ro l  Ac t  l i s t s  more t han  43,000 chemicals.  

RECOMMENDAT IONS 
1. The S t e e r i n g  Committee recogn izes  an immediate need f o r  a hazard 

assessment scheme t o  screen t h e  cand ida te  substances found i n  t h e  
Grea t  Lakes Bas in  so t h a t  a needed t o x i c  substances- program can be 
p lanned and c a r r i e d  o u t  i n  a c r i t i c a l  manner. The f o l l o w i n g  measures 
should  be c a r r i e d  ou t :  

A. Th.e e x i s t i n g  Mich igan hazard assessment process should  be used 
as t h e  process f o r  i n i t i a l l y  sc reen ing  t h e  cand ida te  chemical  
substances. 



T A B L E  1 

OVERALL T O X I  C SUBSTANCES CONTROL SCHEME 

NUMBER OF 
SUBSTANCES 

Large 

Small 

DEGREE OF 
DETAIL 

General 

Spec i f  i c  

SCREEN 

Leve l  1 

Leve l  2 

Leve l  3 

Level  4 

Level  5 

Level  G 

FOCUS OF EFFORT 

P r i o r i t y  l i s t s ,  chemicals found 
through mon i to r ing ,  p r e l i m i n a r y  
i nven to r i es ,  use-pa t te rn  surveys 

Hazard assessment o f  t he  chemicals 
through examinat ion o f  phys i ca l ,  
chemical and t o x i c o l o g i c a l  proper-  
t i e s .  No e f f o r t  i s  made t o  rank t h e  
chemicals pass ing  through t h e  screen. 
An example o f  t h i s  screening process 
i s  t he  Mich igan C r i t i c a l  M a t e r i a l s  
Hazard Assessment. 

Product ion, use, l oca t i on ,  spec ia l  
s tud ies,  exposure l eve l s ,  human' and 
e c o l o g i c a l  e f f e c t s  mon i t o r i ng  - equal 
e f f o r t  g i ven  t o  a l l  substances. 

Hazard Assessment Stops Here 

Risk assessment, s o c i a l ,  economic, 
p o l i t i c a l  f a c t o r s  

Dec is ion  on c o n t r o l  

Regulat ion,  enforcement, and 
surve i 11 ance 



B .  A l i s t '  o f  candidate chemicals should be submi t ted  f rom va r i ous  
Great Lakes Basin sources f o r  t h e  i n i t i a l  screen. 

C. The da ta  base de r i ved  f rom t h i s  process should be made a v a i l a b l e  
f o r  t he  Great Lakes Basin agencies. The whole screening process 
should be as open as p o s s i b l e  t o  enable i n fo rma t i on  t o  be-made 
a v a i l a b l e  a t  every  step. The da ta  base should be made compat ib le  
w i t h  t h e  Un i t ed  S ta tes  federa l  chemical  i n f o r m a t i o n  base and 
ISHOW, t he  da ta  base developed under t h e  Science Adv isory  
Board 's  sponsorship. 

D. A c lear inghouse p e r t a i n i n g  t o  a c t i v i t i e s  on hazard assessment o f  
t o x i c  substances should be es tab l i shed .  The i n fo rma t i on  
i n v e n t o r y  should be updated on a r e g u l a r  and f r equen t  bas is .  , 

E. S im i l a r ,  w e l l  p lanned and coord ina ted  e f f o r t s  should be 
i n s t i t u t e d  f o r  t h e  o the r  p a r t s  o f  t h e  t o x i c  substances program 
t o  e s t a b l i s h :  
i )  An a d d i t i o n a l  screening process us ing  i n v e n t o r y  data, use 

p a t t e r n s  surveys, and e a r l y  warning m o n i t o r i n g  systems t o  
f u r t h e r  r e f i n e  t h e  candidate l i s t .  

i i ) .  A r i s k  assessment process. 

2. A new work ing group chosen f rom r e g u l a t o r y  agency s t a f f  a c t i v e l y  
engaged i n  hazard assessment should be e s t a b l i s h e d  t o  develop and 
implement t h e  hazard assessment process. F u l l  t ime s t a f f  should be 
dedicated s o l e l y  t o  t h i s  a c t i v i t y  t o  a s s i s t  t h e  work group. Cont rac t  
resources should be made a v a i l a b l e  t o  t h e  work group. 

3 .  Other  workshops planned ( E a r l y  Warning Systems and Data Management 
and A c q u i s i t i o n )  should be de fe r red  u n t i l  t h e  a c t i v i t i e s  o f  t h e  
hazard assessment work ing group are def ined. 



REPORT OF THE WATER QUALITY BOARD 
TO THE INTERNATIONAL JOINT COMMISSION 

The Water Q u a l i t y  Board o u t l i n e d  i n  i t s  1978 Annual Report  t o  t h e  
I n t e r n a t i o n a l  J o i n t  Commission ( I JC )  a course o f  a c t i o n  t o  be taken f o r  hazard 
assessment i n  t h e  Great Lakes Basin. The Board 's  r e p o r t  i s  presented below. 

The Water Q u a l i t y  Board, i n  rev iew ing  t h e  contaminants problem i n  t h e  
Great  Lakes Basin, has found t h a t  t h e  n a t i o n a l  programs o f  bo th  
c o u n t r i e s  and t h e  i n d i v i d u a l  programs o f  t h e  j u r i s d i c t i o n s  a re  
addressing t h e  problem i n  va ry i ng  degrees and f rom a number o f  
v iewpo in ts .  There a l r eady  e x i s t s  a l a r g e  number o f  programs d i r e c t e d  
toward t h e  c o n t r o l  o f  t o x i c  substances i n  va r i ous  p a r t s  o f  t h e  
ecosystem. These i n d i v i d u a l  programs t o  c o n t r o l  contaminants 
re l eased  t o  a i r ,  water, and land; i n  food; f r om i n d u s t r i a l  and 
a g r i c u l t u r a l  p r a c t i c e s ;  and o the r  sources r e s u l t  i n  a d i v e r s i f i e d  and 
segmented approach t o  t h e  whole problem. . . . 
The Board recognizes t h e  importance and enormi ty  o f  t h e  t ask  con- 
f r o n t i n g  agencies i n v o l v e d  i n  implementing laws t o  c o n t r o l  t o x i c  and 
hazardous substances. Accord ing ly ,  t h e  Board has p laced  g r e a t e r  
emphasis on t o x i c  substances b y  d i r e c t i n g  i t s  c o ~ ~ ~ m i t t e e s  t o  focus on 
these substances i n  t h e  Great Lakes Basin.  I n  keeping w i t h  t h i s  new 
focus, t h e  Board i s  sponsor ing a s e r i e s  o f  workshops as p a r t  o f  a 
comprehensive rev iew o f  t h e  contaminants problem and programs t o  
c o n t r o l  t h e  d ischarge o f  t o x i c  and hazardous substances i n  t h e  
Basin.  A s t e e r i n g  committee was appointed t o  o rgan ize  and conduct 
t h e  workshops under t h e  supe rv i s i on  o f  t h e  Water Q u a l i t y  Board. 

The f i r s t  o f  t h e  s e r i e s  o f  workshops was he ld  A p r i l  9-11, 1979 t o  
rev iew t h e  procedures used by agencies i n  hazard assessment because 
o f  i t s  importance i n  r e g u l a t o r y  decis ion-making f o r  t o x i c  substances 
c o n t r o l .  

The workshop demonstrated t h a t  t h e  fragmented approach t o  hazard 
assessment by t he  d i f f e r e n t  agencies makes app ra i sa l  o f  t h e  
e f f e c t i v e n e s s  o f  programs d i r e c t e d  a t  t h e  Great  Lakes problems 
d i f f i c u l t .  . . . 
The Board concludes t h e r e  i s  a need f o r  a hazard assessment program 
t o  i n t e g r a t e  t h e  e f f o r t s  o f  a l l  agencies and eva lua te  t h e  hazard o f  
t o x i c  substances found i n  t h e  Great Lakes Basin. Such a program 
would no t  be a s u b s t i t u t e  f o r  o the r  assessment operat ions.  There i s  
a need t o  ma in ta i n  and expand e x i s t i n g  programs and ensure t hey  a re  
compat ib le  w i t h  t h e  requi rements i n  t h e  1978 Agreement. Accord iog ly ,  
t h e  Board reconanends t h a t  a smal l  work group be formed t o  conduct a 
hazard assessment program s p e c i f i c a l l y  o r i e n t e d  t o  t h e  Great Lakes 
ecosystem t o  complement e x i s t i n g  agency e f f o r t s .  The success o f  t h i s  



e f f o r t  r e q u i r e s  t h e  commitment o f  agencies' t o  p a r t i c i p a t e  i n  t h e  
program and t o  cons ider  t h e  assessment i n  t h e i r  i n d i v i d u a l  programs.. 

- .  . " . . . . . . . .. . , . . , 

O t h e r  workshops w i  1 l b e  defer red.  . un t i  1 t h e  hazard i sse isment  
'component of t h e  program- i s  more . f u l l y  developed. . . . 

The Water Q u a l i t y  Board presented t o  t h e  IJC t h e  f o l l o w i n g  recommendation 
rega rd ing  hazard assessment. The Board urged t h e  Commission t o  cons ide r  and 
adopt t h i s  recommendation, and t o  forward i t  t o  Governments: 

- To suppor t  tox4c substance c o n t r o l  programs o f  e a c h  j u r i s d i c t i o n  -and 
i n  t h e  i n t e r e s t  o f  c o o r d i n a t i n g  t h e  t o x i c  substance c o n t r o l  programs, 

: .  t he  Commission should sponsor t h e  es tab l i shment  o f  a work g roup  t o  
under take hazard assessment o f  s ~ ~ b s t a n c e s  f o u n d  i n  the.  Great '  Lakes 
ecosystem.   he success o f  t h i s  e f f o r t  r e q u i r e s  t h e  commitment o f  
agencies t o  p a r t i c i p a t e  and t o  cons ider  t h e  assessments i n t h e i r  
i - n d i v i  dual programs.' 
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POSTSCRIPT 

COMMENTS ABOUT THE WORKSHOP 

The format  and t h e  o r g a n i z a t i o n  o f  t h e  Hazard Assessment Workshop, i n  
p a r t ,  c o n t r i b u t e d  t o  n o t  f u l l y  ach iev ing  t h e  o b j e c t i v e s  o f  t h e  workshop. 
Major  comments and suggest ions o f  t h e  p a r t i c i p a n t s  were: 

An i n t r o d u c t o r y  keynote speaker o r  a  panel, c l e a r l y  s t a t i n g  t h e  
o b j e c t i v e s  and t h e  goals  o f  t h e  workshop, would have p rov ided  more 
d i r e c t i o n  and cohesiveness. A  l a r g e  p a r t  o f  t h e  problems encountered 
r e s u l t e d  f rom t h e  f a c t  t h a t  many p a r t i c i p a n t s  had d i f f e r e n t  p re -  
concept ions about t h e  purpose of t h e  workshop and/or were n o t  f u l l y  
open t o  o t h e r  perspec t i ves .  Some a l s o  wanted t o  expand t h e  scope o f  
t h e  workshop f rom j u s t  hazard assessment t o  encompass t h e  e n t i r e  
t o x i c s  quest ion.  

2. Fewer speakers would have p e r m i t t e d  more d i scuss ion  and ques t ions  
a f t e r  each p resen ta t i on .  

3. The format  a l lowed p r e s e n t a t i o n  o f  methods, mandates, a u t h o r i t i e s ,  
and programs, b u t  t h e  l a r g e  at tendance prevented p a r t i c i p a n t s  f rom 
r e a l l y  coming t o  g r i p s  w i t h  t h e  problems assoc ia ted  w i t h  hazard 
assessment and beg inn ing  t o  develop so lu t i ons .  

4. Round-table, smal l  group d iscuss ions  on se lec ted  t o p i c s  would have 
been use f  u 1. 

5. Ob jec t i ves  o f  t h e  workshop and d e f i n i t i o n s  o f  terms should have been 
s p e c i f i c a l l y  s t a t e d  and agreed upon a t  o r  even b e f o r e  t h e  s t a r t .  

6. Presen ta t ions  should have been d i s t r i b u t e d  beforehand. W r i t t e n  
p resen ta t i ons  had o r i g i n a l l y  been requested by t h e  S tee r i ng  
Committee, b u t  few speakers met t h e  deadl ine.  
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