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ABSTRACT

Standard methods fo r  e c o to x ic o lo g ic a l t e s t i n g  f o r  m arine and e s tu a r in e  
s p e c ie s  in  th e  U n ited  S t a t e s  have  been  d ev e lo p e d  much more r e c e n t ly  th a n  
methods fo r  f re sh w a te r  sp e c ie s  and respond to  a  v a r ie ty  o f  s c i e n t i f i c  and 
re g u la to ry  needs. These methods app ly  both  to  use  w ith  s in g le  chem icals and 
ocean disposed and dredged m a te r ia ls .

S ta n d a rd  d e t a i l e d  m ethods f o r  e c o to x ic o lo g ic a l  t e s t i n g  o f marine and 
e s t u a r i n e  s p e c ie s  i n  th e  U n ite d  S t a t e s  w ere  f i r s t  p u b lis h e d  in  th e  1 4 th  
E d i t io n  o f  S ta n d a rd  M ethods f o r  th e  E x a m in a tio n  o f  W ater and W astew a te r 
(1 9 7 6 ) w h ic h  w as j o i n t l y  p u b l i s h e d  by t h e  A m e ric a n  P u b l i c  H e a l th  
A sso c ia tio n , th e  American W ater Works A sso c ia tio n , and th e  W ater P o llu tio n  
C on tro l F edera tion . The S tandard Methods s e r ie s  has contained  many o f  th e  
p h y s ic a l, chem ical, and b io lo g ic a l  t e s t  methods f o r  w ater and w astew ater and 
i s  in te n d e d  f o r  u se  by th o s e  p r o f e s s i o n a l  p e o p le  o r  o r g a n i z a t i o n s  
re sp o n s ib le  f o r  d e te rm in in g  o r c h a ra c te r iz in g  co n d itio n s  in  w astew ater and 
a m b ie n t a q u a t ic  e n v iro n m e n ts . They a r e  r e q u ir e d  a n a ly s e s  f o r  many o f  th e  
S ta te s  in  th e  U nited S ta te s .
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The A m erican  S o c ie ty  f o r  T e s t in g  and  M a te r ia l s  (ASTE) h a s  o v er 150 
com m unities involved in  th e  developm ent o f  standard  t e s t  methods, p ra c t ic e s ,  
s p e c i f ic a t io n ,  d e f in i t io n s  and nom encla tu re . Subcommittee E47.01 on A quatic 
Toxicology has w r i t te n  stan d ard  p r a c t i c e s  f o r  c o n d u c tin g  a c u te  and l i f e ­
c y c le  i e s t s ,  e a r ly  l i f e - s t a g e s  t e s t s ,  and b io c o n c e n tra tio n  t e s t s  as  w e ll as 
a  hazard assessm en t o f a  m a te r ia l  to  a q u a t ic  l i f e  and i t s  uses.

The amended F ed era l I n s e c t ic id e ,  F u n g ic id e , and R oden tic ide  Act (P ub lic  
Law 9 4 -1 4 0 , 1975) s t a t e s  t h a t  th e  A d m in i s t r a to r  o f  th e  US E n v iro n m e n ta l 
P ro te c t io n  Agency (USEPA) s h a l l  p u b lish  g u id e lin e s  th a t  sp e c ify  th e  k in d s of 
in f o r m a t io n  r e q u ir e d  to  s u p p o r t  th e  r e g i s t r a t i o n  o f  a  p e s t i c i d e .  S im i la r  
l e g i s l a t i o n ,  th e  T ox ic  S u b s ta n c e s  C o n t r o l  Act (P u b l ic  Law 94 -469 , 1976), 
a l s o  c h a rg e s  th e  A d m in is t r a to r  o f  th e  USEPA to  r e q u i r e  t h a t  t e s t i n g  be 
co n d u c te d  to  m a t e r i a l s  to  d e v e lo p  d a t a  w ith  r e s p e c t  to  th e  h e a l th  and 
e n v iro n m e n ta l  e f f e c t s  f o r  w h ich  th e r e  i s  an i n s u f f i c i e n c y  o f  d a ta  and 
experience  and which a re  r e le v a n t  to  a  d e te rm in a tio n  th a t  th e  m anufacture, 
d i s t r ib u t io n  in  commerce, and p ro cess in g  u se , or d isp o sa l o f m a te r ia ls  does 
o r  does n o t  p r e s e n t  an u n re a s o n a b le  r i s k  o f  i n j u r y  to  h e a l th  o f  th e  
environm ent.

The M arine  P r o te c t io n ,  R e se a rc h , a n d  S a n c tu a r ie s  Act (P u b l ic  Law 92- 
532, 1972) s p e c i f ie s  th a t  th e  S e c re ta ry  o f  th e  Army and th e  A d m in is tra to r o f  
t h e  USEPA m ust e v a lu a te  th e  o p e r a t io n s  in v o lv in g  th e  t r a n s p o r t a t i o n  and 
dum ping o f  d red g ed  m a te r i a l  in to  o cean  w a te r s  to  d e te rm in e  th e  p o t e n t i a l  
environm enta l im pact o f  th e se  a c t i v i t i e s .  A d i f f e r e n t  s e c tio n  o f  t h i s  Law 
a ls o  re q u ire s  th e  USEPA A d m in is tra to r  to  ev a lu a te  a p p lic a t io n s  f o r  p e rm its  
f o r  ocean dumping f o r  o th e r th an  dredged m a te r ia ls  to  a s se ss  th e  probable 
e c o lo g ic a l im pact o f such dumping. He m u st a lo s  e s ta b l is h  c r i t e r i a  by which 
t o x i c i t y  t e s t s  a r e  t o  be u sed  to  d e te r m in e  w h e th e r o r n o t a  w a s te  i s  
env ironm en ta lly  accep tab le  f o r  ocean dumping.

KEYWORDS

M arine eco tox ico logy , Hazard a sse ssm en t, B ioassays, L e g is la tio n , USA, 
Review.
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The e s ta b lish m e n t o f th e  American F is h e r ie s  S o c ie ty  and th e  beginning  
o f  t r o u t  c u l t u r e  i n  1870, c lo s e ly  fo l lo w e d  by th e  c r e a t i o n  o f  th e  US F is h  
and F is h e r ie s  Commission, in d ic a te d  a  n a t io n a l  awakening o f  i n te r e s t  in  our 
f i s h e r i e s  and t h e i r  enhancement and p ro te c t io n . Because f i s h in g  was g re a t ly  
re d u c e d  o r e l im in a te d  in  many s t r e a m s  r e c e i v i n g  m u n ic ip a l  sew age a n d /o r  
i n d u s t r i a l  w aste s , fish erm en  began to  com plain  and to  p o in t ou t th e  need fo r  
p o l l u t i o n  a b a te m e n t. P o l lu t io n  s t u d i e s  p ro v id e d  d a ta  on th e  e x te n t  and 
e f f e c t s  o f w ater p o llu t io n  and fish e rm an , sportsm en c lu b s , c iv ic  groups, and 
f i s h  and game departm en ts demanded s tro n g  f e d e r a l  law s to  c o n tro l p o llu tio n . 
The g ro w th  o f  t h i s  movement i s  w e l l  i l l u s t r a t e d  by  th e  p a p e rs  in  th e  
T r a n s a c t i o n s  o f  t h e  A m e ric a n  F i s h e r i e s  S o c i e t y  and  o t h e r  f i s h e r y  
p u b l ic a t io n s .

W ith in c re a s in g  demands fo r  th e  abatem ent o f p o llu t io n , e s p e c ia l ly  th a t  
caused by in d u s t r i a l  w astes, th e re  developed a  need to  e v a lu a te  th e  e f f e c ts  
o f  v a r io u s  w a s te s  and m a te r i a l s  on f i s h .  T h is  le d  to  th e  u se  o f  v a r io u s  
t o x ic i ty  t e s t s  to  o b ta in  d a ta  th a t  m ight be used in  th e  c o u r ts  to  secure  th e  
a b a te m e n t o f  p o l l u t i o n .  The p la c in g  o f  f i s h  in  c ag es  b e lo w  s o u rc e s  was an 
e a r ly  developm ent. Many d i f f e r e n t  approaches to  th e  problem  were t r i e d ,  th e  
e f f e c t i v e n e s s  and a c c u ra c y  o f  w hich  v a r i e d  w id e ly . N e a r ly  a l l  th e  e a r ly  
e f f e c t s  o f  p o l l u t i o n  in  th e  U n ite d  S t a t e s  w ere  n o te d  in  f r e s h  w a te r s  and 
e a r l y  t o x i c i t y  t e s t s  w ere  co n d u c ted  w i th  f r e s h w a te r  o rg a n is m s  o r th o s e  
m ig ra tin g  from th e  s e a  in to  f re s h  w aters.

D u rin g  th e  f i r s t  40 y e a r s  o f  t h i s  c e n tu r y ,  t o x i c i t y  t e s t i n g  in  th e  
U n ite d  S t a t e s  em p h asized  th e  e f f e c t s  o f  a  v a r i e t y  o f  m ixed i n d u s t r i a l  
e f f lu e n ts  such as s u l f i t e  w astes , gashouse w a s te s , o i l s ,  t a r s  and c reo so te s , 
p u lp  and p a p e r  m i l l  w a s te s ,  and heavy  m e ta ls .  T h e re  w as a l s o  s i g n i f i c a n t  
t e s t i n g  on th e  e f f e c t s  o f  c o n d i t io n s  su c h  a s  low  d is s o lv e d  oxygen, 
t e m p e r a tu r e ,  pH, ca rb o n  d io x id e , h y d ro g en  s u l f i d e ,  and o rg a n ic  compounds 
o r ig in a t in g  in  m un ic ip a l sewage o u t f a l l s .  Even d u rin g  th e s e  y e a rs , concerns 
w ere  e x p re s s e d  a b o u t and s t u d i e s  c o n d u c te d  on r e l a t i v e  s e n s i t i v i t y  aim 
te m p e ra tu re , age, s iz e ,  d i lu t io n  w a te r , d isso lv e d  oxygen and o th e r  e f f e c ts  
on t o x i c i t y .
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D u rin g  th e  1940s w i th  th e  i n t r o d u c t i o n  and u se  o f  s y n th e t i c  o rg a n ic  
p e s t ic id e s  such a s  DDT fo r  w idespread m o sq u ito  c o n tro l  by f e d e ra l  agencies 
such as  th e  US P is h  and W ild life  S e rv ic e  and th e  US P u b lic  H ea lth  S erv ice , 
t h e r e  was an e s c a l a t i o n  o f  i n t e r e s t  in  t o x i c i t y  t e s t i n g .  H a r t  e t  a l  (1945) 
pub lished  a  book e n t i t l e d  "The E v a lu a tio n  o f  T o x ic ity  o f  I n d u s t r ia l  W astes, 
Chem icals, and O ther Substances to  F resh  w a te r  F ishes" . T his was th e  f i r s t  
w id e ly  c i r c u l a t e d  d e s c r ip t i o n  o f  m e th o d s  f o r  t o x i c i t y  t e s t i n g  and i t  
suggested  procedures f o r  th e  care  and h a n d lin g  o f  t e s t  an im als, p re p a ra tio n  
o f  d i lu t io n  w a te r , t e s t i n g  p rocedures, an d  u n ifo rm ity  in  re p o r t in g  r e s u l t s  
so  t h a t  r e s u l t s  o f  d i f f e r e n t  i n v e s t i g a t o r s  co u ld  be com pared. S h o r t ly  
t h e r e a f t e r ,  Dr. P e te r  D oudoroff g a th e re d  a  c o m m itte e  to  s tu d y  th e  v a r io u s  
to x ic i ty  t e s t  p rocedures being  used and to  develop and recommend methods fo r 
s h o r t- te rm  to x ic i ty  t e s t s  w ith  f i s h e s  (D oudoroff e t  a l . ,  1951). As b efo re , 
p rocedures were only  f o r  f re sh w a te r  f i s h .  D esp ite  t h i s  beg inning , to x ic i ty  
t e s t  r e s u l t s  were no t w e ll accep ted  in  p o l lu t io n  abatem ent a c tio n s  because 
o f  th e  d i s p a r i t y  o f  r e s u l t s  due to  h ig h  c o n t r o l  m o r t a l i t y ,  s h o r t  ex p o su re  
p e r io d s ,  low  d is s o lv e d  oxygen d u r in g  t e s t i n g ,  to o  few  o rg a n ism s , e t c .  
C o n se q u e n tly , th e  w ork by D ou d o ro ff e t  a l . (1951) was com bined w ith  
e x p e r ie n c e  by th e  US P u b l ic  H e a l th  S e r v i c e ,  R o b e rt A. T a f t  S a n i ta r y  
E n g in e e r in g  C e n te r  i n  C in c in n a t i ,  O hio , t o  p ro d u ce  a  m ethod f o r  t o x i c i t y  
t e s t i n g  in  th e  1 1 th  E d i t io n  o f  " S ta n d a rd  M ethods f o r  th e  E x a m in a tio n  o f  
W ater and W aste W ater" (A m erican P u b l ic  H e a l th  A s s o c ia t io n ,  1960). T h is  
p u b lic a t io n  provided th e  c r e d ib i l i ty  and n e c e ssa ry  s ta n d a rd iz a tio n  to  be the  
r e a l  beg in n in g  o f  s tan d a rd ized  methods f o r  a q u a tic  to x ic i ty  t e s t i n g  in  the  
U nited  S ta te s .  The second au th o r was chairm an o f  th e  ,rB ioassay Methods fo r  
A q u a tic  O rg an ism s S e c t io n "  f o r  t h i s  e d i t i o n  and th e  t h r e e  s u c c e e d in g  
e d i t i o n s  o f  S ta n d a rd  M ethods w h ich  h a v e  been  j o i n t l y  p u b lis h e d  by th e  
American P u b lic  H ea lth  A sso c ia tio n , th e  A m erican Water Works A sso c ia tio n  and 
th e  W ater P o l l u t i o n  C o n tro l  F e d e r a t io n .  I t  was n o t u n t i l  th e  1 5 th  E d i t io n  
(1971) t h a t  f lo w -th ro u g h  procedures were provided and m arine sp e c ie s  were 
no t considered  u n t i l  th e  14th E d itio n  (1976).

A seco n d  s e t  o f  s ta n d a r d  m ethods in  th e  U n ited  S t a t e s  h a s  been and i s  
b e in g  d ev e lo p e d  by th e  A m erican  S o c ie ty  o f  T e s t in g  and M a te r i a l s  (A s ín ) . 
C om m ittee  E47 on B io lo g ic a l  E f f e c t s  and E n v iro n m e n ta l F a te  i s  charged  to  
develop stan d ard  methods o f  t e s t ,  p r a c t ic e s ,  s p e c if ic a t io n s ,  d e f in i t io n s  and 
nom enclature  needed to  a c q u ire  and to  use  d a ta  on :
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-  t h e  e f f e c t s  o f  p h y s i c a l  and  c h e m i c a l  s t r e s s  on a q u a t i c  and 
t e r r e s t r i a l  p la n ts  and an im als ( in c lu d in g  humans) ;

-  tho se  p ro p e r t ie s  o f  m a te r ia ls  th a t  a f f e c t  and determ ine t h e i r  f a te ,  
d is t r ib u t io n  and p e rs is te n c e  when in tro d u ced  in to  the  environm ent.

Subcom m ittee E47.01 d e a ls  e x c lu s iv e ly  w ith  a q u a tic  tox ico logy .

The "F e d e ra l I n s e c t i c i d e ,  F u n g ic id e ,  and R odentic ide Act" (FIBRA), as 
amended (P ub lic  Law 94-140, 1975), r e q u ire s  the  developm ent o f g u id e lin e s  
th a t  sp e c ify  th e  k in d s  o f  in fo rm a tio n  needed to  su p p o rt the  r e g i s t r a t io n  o f  
a  p e s t ic id e . These g u id e lin e s  a re  to  be re v ise d  from tim e to  tim e. The b a s ic  
environm ental s tan d ard  f o r  m ajor re g u la to ry  d e te rm in a tio n s  under FIBRA i s  
" u n re a s o n a b le  a d v e rs e  e f f e c t s  on th e  e n v iro n m e n t" . E n v iro n m e n ta l e f f e c t s  
d a ta  a re  necessary  f o r  t a r g e t  sp e c ie s , b u t, i f  the  p e s t ic id e  i s  in tended  fo r  
outdoor a p p lic a tio n , d a ta  to  ev a lu a te  hazard  to  n o n -ta rg e t an im als w i l l  be 
req u ired  as s p e c if ie d  in  th e  g u id e lin e s . For outdoor a p p lic a t io n , a  v a r ie ty  
o f  a q u a t ic  o rg an ism  t e s t i n g  w i l l  be r e q u i r e d .  P e s t i c i d e  a s s e s s m e n t 
g u id e l in e s  p u b l is h e d  in  1982 s t a t e  when a  t e s t  i s  r e q u i r e d ,  th e  t e s t i n g  
s ta n d a rd  t h a t  sh o u ld  be m et, th e  d a ta  t h a t  sh o u ld  be r e p o r te d ,  and th e y  
p rovide re fe re n ce s  to  a p p ro p r ia te  t e s t  methods.

L e g is la tio n  e n t i t l e d  th e  "Toxic S ubstances C on tro l Act" (TSCA), passed 
in  1976, was designed to  r e g u la te  commerce and p ro te c t  human h e a lth  and th e  
environm ent by re q u ir in g  t e s t in g  and n ecessa ry  use r e s t r i c t i o n s  on c e r ta in  
c h e m ic a l s u b s ta n c e s ,  and f o r  o th e r  p u rp o s e s . S e c t io n  4 (a )  o f  TSCA s t a t e s  
th a t  th e  A d m in is tra to r o f th e  Environm ental P ro te c tio n  Agency " s h a l l  by ru le  
re q u ire  th a t  t e s t i n g  be conducted on such su b stan ces or m ix ture  to  develop 
d a ta  w ith  re sp e c t to  th e  h e a lth  and environm ental e f f e c t s  fo r  which th e re  i s  
an i n s u f f i c i e n c y  o f  d a ta  and e x p e r ie n c e  and w h ich  a r e  r e l e v a n t  to  a  
d e te rm in a tio n  th a t  th e  m anufacture, d i s t r i b u t i o n  in  com m erce, p r o c e s s in g , 
use , or d isp o sa l o f such su b stan ces or m ix tu re , o r th a t  any com bination o f 
such a c t i v i t i e s ,  does or does no t p re se n t an unreasonable  r i s k  o f  in ju ry  to  
h e a lth  o r th e  environm ent". Such t e s t in g  r u le s  s h a l l  inc lu d e  "s tan d ard s fo r  
th e  developm ent o f  t e s t  d a ta  fo r  such substance  or m ixture". Environm ental 
e f f e c t s  t e s t  g u id e lin e s  w ere announced fo r  a v a i l a b i l i t y  1982.

The "M arine P ro te c tio n , R esearch, and S a n c tu a r ie s  Act o f 1972" (MPRSA) 
d e c la re s  " th a t i t  i s  th e  p o lic y  o f th e  United S ta te s  to  r e g u la te  th e  dumping 
o f  a l l  ty p es  o f  m a te r ia ls  in to  ocean w a te rs  and to  p revent or s t r i c t l y  l im i t  
th e  dumping in to  ocean w a te rs  o f  any m a te r ia l  which would ad v e rse ly  a f f e c t
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human h e a lth , w e lfa re , or am en itie s , o r t h e  m arine environm ent, eco lo g ica l 
system , or economic p o te n t i a l i t i e s " .  C onsequently , t h i s  Law re g u la te s  the 
t r a n s p o r t a t i o n  o f  m a te r i a l  from  th e  U n ite d  S t a t e s  f o r  dum ping in to  ocean 
w a te r s .  The m ost common m a te r i a l s  r e g u la t e d  a r e  d red g ed  m a t e r i a l ,  s o l id  
w aste , sewage sludge, chem icals and ra d io a c t iv e  m a te r ia ls . O il and sewage 
fro m  v e s s e l s  i s  co v ered  by a n o th e r  law . Two ty p e s  o f  p e r m i ts  and c r i t e r i a  
fo r  rev iew in g  and ev a lu a tin g  such p e rm it a p p l ic a t io n s  fo r  ocean dumping are 
p ro v id e d .

The Corps o f  Engineers may is su e  p e rm its  fo r  dredged m a te r ia ls  (Section 
103), and th e  USEPA may is su e  p e rm its  (S ec tio n  102) f o r  a l l  o th e r m a te r ia ls  
excep t ra d io lo g ic a l ,  chem ical, and b io lo g ic a l  w a rfa re  ag en ts  and h ig h -le v e l 
r a d io a c tiv e  w aste.

STANDARD METHODS TOR THE EXAMINATION 
OP VAT® AND WASTEWATER

S ta n d a rd  m ethods f o r  t o x i c i t y  t e s t i n g  w i th  f r e s h w a te r  s p e c ie s  w ere 
p u b l is h e d  by th e  APHA in  1960. S ta n d a rd  m ethods f o r  m a rin e  and e s tu a r in e  
s p e c ie s  w ere  f i r s t  p u b lis h e d  in  th e  1 4 th  E d i t io n  (APHA, 1976). C u r r e n t ly ,  
f o r  each  e d i t i o n ,  a  J o i n t  T ask Group i s  e s ta b l i s h e d  f o r  each  m ethod. 
A ppo in tm en t o f  an in d iv id u a l  t o  th e s e  g ro u p s  g e n e r a l ly  i s  b ased  on th e  
e x p re s s e d  i n t e r e s t  o r  re c o g n iz e d  e x p e r t i s e  o f  th e  i n d iv id u a l .  T e c h n ic a l 
ch an g es  in  e x i s t i n g  m ethods and d ev e lo p m e n t o f  new m ethods r e q u i r e s  
b a l l o t i n g  o f  th e  p a r t i c i p a n t s  and r e s o l u t i o n  o f  n e g a t iv e  v o te s .  S ta n d a rd  
m ethods p u b l is h e d  by APHA a re  r e q u i r e d  p ro c e d u re s  f o r  many s t a t e s  in  th e  
U nited  S ta te s .

D e ta i le d  b a s ic  r e q u ir e m e n ts  f o r  t o x i c i t y  t e s t s  a r e  d is c u s s e d  t h a t  
ad d ress  th e  conduct o f  th e  t e s t s ,  p re p a ra tio n  o f  organism s, t e s t  system s and 
m a t e r i a l s ,  c a l c u l a t i o n ,  a n a l y s i s  an d  r e p o r t i n g  o f  r e s u l t s ,  and  
in te r p r e ta t io n  and a p p lic a tio n  o f  t e s t  r e s u l t s .  The c u rre n t e d it io n  (APHA, 
1981) c o n ta in s  num erous t o x i c i t y  t e s t  p ro c e d u re s  f o r  a  w ide v a r i e t y  o f  
f re sh w a te r , m arine and e s tu a r in e  sp e c ie s  (Table I ) .

P ro c e d u re s  a r e  in c lu d e d  (APHA, 1981) f o r  p r e p a r in g  r e c o n s t i t u t e d  
seaw ate r and n u tr ie n ts  fo r  a lg a l  c u l tu r e  medium in  seaw ater. In  a d d itio n , 
p rocedures and suggested  equipm ent f o r  mass p roduction  o f  a lg ae  as food fo r  
Z o o p la n k to n ,  v a r i o u s  f i l t e r  f e e d e r s  (_e._g. m o l lu s c s )  and  l a r v a e  o f
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c r u s ta c e a n s  and some f i s h  a r e  p ro v id e d  and  d is c u s s e d .  F o r f i s h  and o th e r  
s u s c e p tib le  organism s, some c o n tro l p ro ced u res  f o r  d is e a se s  and p a ra s i te s  
a r e  d i s c u s s e d .  A v a r i e t y  o f  o th e r  f a c t o r s  such  a s  e x p e r im e n ta l  d e s ig n , 
lo ad in g , p h y s ic a l and chem ical d e te r m in a t io n s ,  p h o to p e r io d  and a r t i f i c i a l  
l i g h t ,  b io lo g ic a l  d a ta  and o b se rv a tio n s , t e s t  c o n c e n tra tio n s  s e le c t io n  and 
e x p o su re  cham bers a r e  p re s e n te d  in  d e t a i l .  S o u rc e s  o f  t e s t  a lg a e  and 
c i l i a t e d  p ro to z o a n s  a r e  a l s o  p ro v id e d . A t th e  end o f  each  t e s t  p r o to c o l ,  
e x t e n s i v e  b i b l i o g r a p h i e s  f o r  a d d i t i o n a l  d e t a i l s  and  s o u r c e s  o f  
recom m endations a re  a v a ila b le . The 16th E d i t io n  should be a v a ila b le  in  1984 
and th e  c u r re n t chairm an (P o rc e lla , p e rs . commun.) has in d ic a te d  th a t  th e re  
w i l l  be no s ig n i f ic a n t  changes from th e  c u r re n t  e d it io n . However, th e re  i s  a  
p o s s ib i l i t y  th a t  th e  te s t in g  procedures f o r  s c le r a c t in ia n  c o ra l w i l l  not be 
in c lu d e d .

AMERICAN SOCIETY NCR TESTING AND MATHttAIß

ASTM Com m ittee E 47 on "B io lo g ica l E f f e c ts  and Environm ental Fate" i s  
subd iv ided  in to  s e v e ra l subcom m ittees.

O nly th e  A q u a tic  T o x ico lo g y  S u b co m m ittee  E 47*01 i s  d is c u s s e d  h e re . 
This subcom m ittee 's charge i s  to  prom ote knowledge, s t im u la te  re sea rch , and 
develop s tan d a rd  nom enclature and p rocedures fo r  d e te rm in in g  and e v a lu a tin g  
th e  e f f e c t s  o f  c h e m ic a ls , f o r m u la t io n s ,  aqueous e f f l u e n t s ,  s lu d g e s ,  and 
o th e r ag en ts  on a q u a tic  organism s, t h e i r  com m unities and th e i r  uses.

Three s tan d ard  p ra c t ic e s  have been com pleted and pub lished  (Table I I ) .  
The p r a c t i c e  f o r  f l a v o r  im p a irm e n t to  f i s h  f l e s h  (ASTM, 1978) c o v e rs  th e  
p o te n t ia l  o f  an e f f lu e n t  to  cause an unaccep tab le  f la v o r  in  e d ib le  t i s s u e s  
o f  f i s h .  F re s h w a te r  o r s a l t w a t e r  f i s h  a r e  exposed  to  an e f f l u e n t  or 
d i l u t i o n s  o f  an e f f l u e n t  e i t h e r  in  th e  f i e l d  o r in  th e  la b o r a to r y .  A f te r  
e x p o su re  and b a k in g , th e  f i s h  a r e  t a s t e d  by  a  t e s t i n g  p a n e l .  T h is  p r a c t i c e  
was o r i g i n a l l y  p re p a re d  by a  t a s k  g roup  in  ASTM C om m ittee  D 19 b u t  i s  
in c lu d ed  in  t h i s  d isc u ss io n  because ju r i s d ic t io n  was t r a n s f e r r e d  to  E 47.

Of b roader a p p l ic a b i l i ty  i s  th e  s ta n d a r d  p r a c t i c e  f o r  a c u te  t o x i c i t y  
t e s t i n g  w ith  f i s h e s ,  m ac ro in v e rteb ra te s , and am phibians (ASTM, 1980a). ASTM 
(1980a) p ro v id es  e x te n s iv e  d e ta i l s  on term ino logy , f a c i l i t i e s ,  c o n s tru c tio n  
m a te r ia ls ,  m e te rin g  system s, t e s t  chambers, d i lu t io n  w a te r , to x ic a n t
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measurement, and numerous to p ic s  re la te d  t o  t e s t  organism  s e le c t io n , care, 
a c c l im a t io n ,  and q u a l i t y .  Q u a l i ty  c r i t e r i a ,  c a l c u l a t i o n s ,  r e p o r t in g ,  and 
p re c is io n  a re  a ls o  d iscussed.

S t a t i c  a c u te  t o x i c i t y  t e s t s  w ith  l a r v a l  o y s t e r s ,  th e  m u sse l and th e  
quahog (ASTM, 1980b) have a l s o  been  p u b l i s h e d .  T h is  48 h t e s t  p e rm its  
e x p o s u r e  w i t h o u t  t h e  n e c e s s i t y  o f  f e e d i n g ,  a  p ro b le m  t h a t  m ig h t 
s ig n i f ic a n t ly  in flu e n c e  th e  u t i l i t y  o f th e  t e s t  procedure. O ther sp e c ie s  may 
be used b u t m o d ifica tio n s  o f th e  a d u lt  c o n d itio n in g , spawning, and te s t in g  
re g im e n s  f r e q u e n t ly  a r e  r e q u ir e d . In  a d d i t i o n  to  th e  u s u a l  m edian l e t h a l  
c o n c e n t r a t io n ,  a  m edian e f f e c t i v e  c o n c e n t r a t io n  b ased  on ab n o rm al s h e l l  
g ro w th  can be d e te rm in e d . D e ta i l s  f o r  a l l  p h a se s  o f  t e s t i n g  co m p arab le  to  
t h o s e  d i s c u s s e d  a b o v e  f o r  a c u t e  t o x i c i t y  t e s t s  w i th  f i s h e s ,  
m ac ro in v e rteb ra te s , and am phibians a re  inc luded .

Num erous o th e r  m arin e  p r a c t i c e s  a r e  in  p r e p a r a t io n  (T a b le  I I )  and 
inc lu d e  b io c o n c e n tra tio n , h aza rd  a s s e s s m e n t ,  e a r ly  l i f e - s t a g e  t e s t s  w ith  
f i s h ,  a lg a e ,  f u l l  l i f e - c y c l e  o f  m y s id s , and aqueous e f f l u e n t s .  P lanned 
p r a c t i c e s  in c lu d e  a t t r a c t i o n / a v o i d a n c e  and th e  u se  o f  food  f o r  t e s t  
organism s (Stephan, p e rs . commun.).

PESTICIDE ASSESSMENT GUIDELINES

T hese g u id e l in e s  d ev e lo p ed  u n d er t h e  r e g u la to r y  fram ew ork  o f  FIFRA 
in c lu d e  s h o r t - t e r m  a c u te  and s u b a c u te  t e s t s ,  r e p ro d u c t io n  t e s t s  and 
s im u la te d  f i e l d  and f u l l  f i e l d  s t u d i e s .  The t e s t s  a r e  a r ra n g e d  in  an 
h ie r a r c h ic a l  or t i e r  system  which p ro g re s se s  from th e  b a s ic  la b o ra to ry  t e s t s  
to  th e  ap p lied  f i e l d  s tu d ie s . T h is  hazard  assessm ent p ro cess  re q u ire s  th a t  
th e  r e s u l t s  o f  each t i e r  o f t e s t s  be ev a lu a ted  to  determ ine th e  p o te n t ia l  o f 
th e  p e s t i c i d e  to  c au se  a d v e rse  e f f e c t s  and  to  d e te rm in e  w h e th e r f u r th e r  
t e s t i n g  i s  r e q u i r e d .  I t  i s  e x p e c te d  t h a t  each  s e q u e n t i a l  t e s t  w i l l  be 
perform ed f o r  le s s  products than  th e  p reced in g  t e s t .  Guidance i s  provided as 
to  when f u r t h e r  t i e r  t e s t i n g  w ould be r e q u i r e d .  F o r exam ple , a  f i s h  e a r ly  
l i f e - s t a g e  T ie r  2 t e s t  would be req u ired  i f  the  p e s t ic id e  i s  to  be app lied  
d i r e c t ly  to  w a te r , i f  th e  in tended use  would be continuous, i f  an LC50 value 
f o r  f i s h  i s  l e s s  th a n  1.0 m g.l-  ̂ o r  i f  th e  e s t im a te d  e n v iro n m e n ta l 
c o n c e n t r a t io n  in  w a te r  i s  e q u a l t o  o r  l e s s  th a n  0.01 o f  t h a t  LC50 v a lu e . 
T ie r  3 and 4 t e s t s  e v a lu a te  p e s t i c i d e  h a z a rd s  u n d er s im u la te d  o r a c tu a l  
f i e l d  co n d itio n s .
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U n lik e  th e  s p e c i f i c  t e s t  g u id e l in e s  u n d er TSCA d is c u s s e d  l a t e r ,  th e  
FIERA g u id e lin e s  do not p rov ide d e ta i le d  s te p -b y -s te p  procedures. S p e c if ic  
r e p o r t i n g  r e q u ir e m e n ts  f o r  th e  t e s t  a r e  p ro v id e d  b u t  th e  g u id e l in e s  o n ly  
p rov ide  exam ples o f  accep tab le  p ro to c o ls , re fe re n c e s  to  pub lished  documents 
and t e c h n i c a l  j o u r n a l s ,  and o th e r  a i d s  t h a t  w i l l  h e lp  th e  a p p l i c a n t  in  
p lan n in g  and conducting  h is  t e s t s .  In  many in s ta n c e s  re fe re n ce s  to  standard  
p ra c t ic e s  e s ta b lis h e d  by ASTM appear as  exam ples o f  accep tab le  p ro to c o ls .

S p ecies a re  recommended to  some e x te n t .  Acute to x ic i ty  t e s t s  should be 
determ ined  fo r  sh rim p  (Penaeus sp.) and an  e s tu a r in e  or m arine f i s h .  Also an 
BC50 f o r  o y s te r  embryos and la rv a e  and an  BC50 f o r  s h e l l  d e p o s itio n  should 
be determ ined on a  re p re s e n ta t iv e  m o llu sc , such as th e  E as te rn  o y s te r . When 
a  f i s h  e a r ly  l i f e - s t a g e  t e s t  o r an i n v e r t e b r a t e  l i f e - c y c l e  t e s t  i s  to  be 
c o n d u c te d , th e  a p p l i c a n t  sh o u ld  c o n s u l t  w ith  th e  USEPA r e g a r d in g  th e  
a p p ro p r ia te  t e s t  sp e c ie s  and t e s t  m ethodologies. The choice o f sp ec ie s  and 
t e s t  m ethods w i l l  be t a i l o r e d  to  th e  p e s t i c i d e 's  c h a r a c t e r i s t i c s .  When a 
l i f e - c y c le  t e s t  w ith  a  f i s h  i s  req u ired , th e  sheepshead minnow i s  suggested. 
A q u a t ic  o r g a n is m  a c c u m u la t io n  may b e  r e q u i r e d  on a  c a s e - b y - c a s e  
d e te rm in a tio n  and c o n su lta tio n  w ith  th e  USEPA is  advised  b e fo re  s e le c t io n  o f 
th e  sp e c ie s  i s  made. The sheepshead minnow, E aste rn  o y s te r  or penaeid  shrim p 
may be used.

Due to  th e  s e l e c t i v i t y  o f  t e s t  s p e c i e s  on a  c a s e -b y -c a s e  b a s i s ,  no 
ta b le  o f  recommended sp e c ie s  seems a p p ro p ria te . As ASTM com pletes stan d ard  
p r a c t i c e s  o f  a d d i t i o n a l  t e s t s ,  th e y  w i l l  be  c o n s id e re d  f o r  in c lu s io n  as 
a c c ep tab le  t e s t  p ro to c o ls  (Coppage, p ers . commun.).

TOXIC SUBSTANCES TEST GUIDELINES

T est g u id e lin e s  f o r  e c o to x ic o lo g ic a l t e s t i n g  developed in  response to  
th e  TSCA a r e  s p e c i f i c a l l y  d ev e lo p ed  in  a  l e g a l  and r e g u la to r y  fram ew ork . 
T h is  f e d e r a l  law  r e q u i r e s  th e  d ev e lo p m en t o f  t e s t  r u l e s  t h a t  in c lu d e  
s ta n d a r d s  f o r  th e  d ev e lo p m en t o f  t e s t  d a ta  f o r  c h e m ic a l s u b s ta n c e s  o r 
m ix tu re s .  T hese  p r a c t i c e s ,  o r i g i n a l l y  b a sed  in  m ost i n s ta n c e s  on ASTM 
p r o c e d u r e s ,  a r e  v i g o r o u s l y  d e v e lo p e d  and n e a r ly  a l l  have in v o lv e d  
in te r la b o ra to ry  com parisons (round-rob in  te s t in g )  d u rin g  t h e i r  development. 
No ro u n d - ro b in  t e s t i n g  h a s  been  co n d u c ted  o r  i s  p la n n e d , a s  a  p a r t  o f  th e  
S tandard  Methods o r ASTM program s. S ev era l t e s t  g u id e lin e s  fo r  m arine and 
e s tu a r in e  s p e c ie s  have been pub lished  (Table I I I )  and have undergone a
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p u b lic  comment review  p ro cess . These a re  acu te  to x ic i ty  t e s t s  w ith  a  mysid, 
an  o y s t e r ,  p e n a e id  s h r im p ,  an d  an  a l g a .  I n  a d d i t i o n ,  an  o y s t e r  
b io c o n c e n tra tio n  t e s t ,  a  mysid l i f e - c y c le  t e s t ,  and a  f i s h  e a r l y - l i f e  s ta g e  
t e s t  have been com pleted. Two more t e s t  g u id e lin e s  (Table I I I )  a re  planned 
fo r  com pletion  in  1985 (E lls ,  p e rs . commun.). One i s  a  s i t e - s p e c i f i c  m arine 
microcosm t e s t  ; th e  o th e r i s  a  rep ro d u c tio n  t e s t  w ith  a  m acroalga (Champia 
p a r v u la ). B oth  t e s t s  w ere  d ev e lo p ed  a t  th e  US EPA E n v iro n m e n ta l R eseach  
L abora to ry  in  N arran g an sett, R .I., USA. The c u rre n t f i s h  a c u te  to x ic i ty  t e s t  
i s  l i m i t e d  to  f r e s h w a te r  s p e c ie s ,  b u t  i t  w i l l  e v e n tu a l ly  in c lu d e  a s  y e t  
u n id e n tif ie d  m arine sp e c ie s . No da te  fo r  com pletion has been s e t .  No o th e r 
m echan ism , S ta n d a rd  M ethods o r  ASTM h a s  begun d e v e lo p in g  a  m icrocosm  
procedure. S ev era l a d d it io n a l  l i k e ly  g u id e lin e s  a re  be ing  developed a t  EPA 
re se a rc h  la b o ra to r ie s  (Table I I I ) .  E a r ly - l i f e  s ta g e  to x ic i ty  t e s t s  w ith  f i s h  
a re  b e in g  developed, beyond th a t  a lread y  pub lished  fo r  th e  sheepshead minnow 
f o r  t h r e e  p o t e n t i a l  s p e c ie s  o f  s i l v e r s i d e s ,  C a l i f o r n i a  g ru n io n  and g u l f  
to a d f is h . A high p r io r i t y  need f o r  th e  US EPA O ffice  o f Toxic Substances i s  
f o r  a  m arin e  b e n th ic  i n v e r t e b r a t e  t o x i c i t y  t e s t  f o r  sed im en t-b o u n d  
c h e m ic a ls . The r e s e a r c h  l a b o r a t o r i e s  a r e  b e g in n in g  to  e v a lu a te  p o t e n t i a l  
p ro c e d u re s  t o  f i l l  t h i s  n eed . A t t h i s  t im e ,  no b e n th ic  o rg a n is m /s e d im e n t 
t o x ic i ty  t e s t  i s  planned by e i th e r  S tandard  Methods or ASTM.

The t e s t  g u id e lin e s  developed by th e  O ffic e  o f  Toxic S ubstances, have 
g e n e r a l ly  u sed  ro u n d - ro b in  t e s t i n g  to  d e te rm in e  th e  a b i l i t y  o f  c o n t r a c t  
l a b o r a t o r i e s  t o  o b ta in  r e p r o d u c ib le  r e s u l t s  u s in g  g u id e l in e s  t h a t  have 
p r i n i c p a l l y  been d ev e lo p e d  in  r e s e a r c h  l a b o r a t o r i e s .  Even w i th  d e t a i l e d  
g u id e l in e s ,  num erous c o n t r a c to r s  made in a p p ro p r ia te  m o d ific a tio n s  o r had 
d i f f i c u l t y  m a in ta in in g  exposure c o n c e n tra tio n s . Some sp e c ie s  or procedures 
d id  n o t  d e m o n s tra te  a c c e p ta b le  r e p r o d u c i b i l i t y  o r  s i g n i f i c a n t  o rg an ism  
h a n d l in g  d i f f i c u l t i e s  o c c u r r e d .  M ost r o u n d - r o b i n  s t u d i e s  p r o v id e d  
s a t i s f a c t o r y  r e s u l t s .

OCEAN DISPOSAL AND OCEAN DUMPING TESTING PRDCHWRES

A s e t  o f  t o x i c i t y  t e s t  p ro c e d u re s ,  i n  re s p o n s e  to  th e  MPRSA, w ere 
p u b l i s h e d  (USEPA, 1978) t o  p ro v id e  m ethods f o r  c o n d u c tin g  b io lo g i c a l  
e v a lu a tio n  o f  w aste m a te r ia ls  to  be disposed in  th e  ocean. These procedures, 
l ik e  a l l  la b o ra to ry  m ethods, a re  a tte m p ts  a t  s im u la tio n  o f  a c tu a l  co n d itio n s  
and th e re fo re  s u f fe r  a l l  th e  in a c c u r a c ie s  i n h e r e n t  to  s im u la t io n  sy s te m s . 
They a re  no t s tan d ard  USEPA methods b u t a re  in tended  to  be gu ides fo r  tho se
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p u b lic  comment review  p rocess. These a re  acu te  to x ic i ty  t e s t s  w ith  a  mysid, 
an  o y s t e r ,  p e n a e id  s h r im p ,  and  an  a l g a .  I n  a d d i t i o n ,  an  o y s t e r  
b io co n cen tra tio n  t e s t ,  a  mysid l i f e - c y c le  t e s t ,  and a  f i s h  e a r ly - l i f e  s ta g e  
t e s t  have been com pleted. Two more t e s t  g u id e lin e s  (Table I I I )  a re  planned 
f o r  com pletion in  1985 (E lls , pers. commun.). One i s  a  s i t e - s p e c i f i c  m arine 
microcosm t e s t  ; th e  o th e r i s  a  rep ro d u c tio n  t e s t  w ith  a  m acroalga (Champia 
p a r v u la ). B oth  t e s t s  w ere  d ev e lo p ed  a t  th e  US EPA E n v iro n m e n ta l R eseach  
L abora to ry  in  N arran g an sett, R .I., USA. The c u rre n t f i s h  acu te  to x ic i ty  t e s t  
i s  l i m i t e d  to  f r e s h w a te r  s p e c ie s ,  b u t i t  w i l l  e v e n tu a l ly  in c lu d e  a s  y e t  
u n id e n tif ie d  m arine sp e c ie s . No d a te  f o r  com pletion has been s e t .  No o th e r 
m echanism , S ta n d a rd  M ethods o r ASTM h a s  begun d e v e lo p in g  a  m icrocosm  
procedure. S ev era l a d d it io n a l  l ik e ly  g u id e lin e s  a re  be ing  developed a t  EPA 
re se a rc h  la b o ra to r ie s  (Table I I I ) .  E a r ly - l i f e  s ta g e  to x ic i ty  t e s t s  w ith  f i s h  
a re  be ing  developed, beyond th a t  a lre a d y  published  f o r  th e  sheepshead minnow 
f o r  t h r e e  p o t e n t i a l  s p e c ie s  o f  s i l v e r s i d e s ,  C a l i f o r n i a  g ru n io n ,a n d  g u l f  
to a d f is h . A h igh p r io r i ty  need f o r  th e  US EPA O ffice  o f  Toxic Substances i s  
f o r  a  m a rin e  b e n th ic  i n v e r t e b r a t e  t o x i c i t y  t e s t  f o r  sed im en t-b o u n d  
c h e m ic a ls .  The r e s e a r c h  l a b o r a t o r i e s  a r e  b e g in n in g  to  e v a lu a te  p o t e n t i a l  
p ro c e d u re s  to  f i l l  t h i s  n eed . At t h i s  t im e ,  no b e n th ic  o rg a n is m /s e d im e n t 
to x ic i ty  t e s t  i s  planned by e i th e r  S tandard  Methods o r ASTM.

The t e s t  g u id e lin e s  developed by th e  O ffice  o f Toxic Substances, have 
g e n e r a l l y  u sed  ro u n d - ro b in  t e s t i n g  to  d e te rm in e  th e  a b i l i t y  o f  c o n t r a c t  
l a b o r a t o r i e s  to  o b ta in  r e p r o d u c ib le  r e s u l t s  u s in g  g u id e l in e s  t h a t  have 
p r i n i c p a l l y  been  d ev e lo p ed  in  r e s e a r c h  l a b o r a t o r i e s .  Even w i th  d e t a i l e d  
g u id e lin e s , numerous c o n tr a c to r s  made in a p p r o p r i a t e  m o d if ic a t io n s  o r had 
d i f f i c u l t y  m a in ta in in g  exposure c o n c e n tra tio n s . Some specie^  or procedures 
d id  n o t  d e m o n s tra te  a c c e p ta b le  r e p r o d u c i b i l i t y  o r  s i g n i f i c a n t  o rg an ism  
h a n d l i n g  d i f f i c u l t i e s  o c c u r r e d .  M o st r o u n d - ro b in  s tu d i e s  p ro v id e d  
s a t i s f a c to r y  r e s u l t s .

OCEAN DISPOSAL AND OCEAN DUMPING TESTING PRDCHXJHK3

A s e t  o f  t o x i c i t y  t e s t  p ro c e d u re s ,  in  re s p o n s e  to  th e  M^RSA, w ere 
p u b l i s h e d  (USEPA, 1978) t o  p ro v id e  m ethods f o r  c o n d u c tin g  b io lo g i c a l  
e v a lu a tio n  o f  w aste m a te r ia ls  to  be d isposed  in  th e  ocean. These procedures, 
l i k e  a l l  la b o ra to ry  methods, a re  a tte m p ts  a t  s im u la tio n  o f  a c tu a l  co n d itio n s  
and th e re fo re  s u f fe r  a l l  th e  in a c c u r a c ie s  in h e r e n t  to  s im u la t io n  sy s te m s . 
They a re  no t s tan d ard  USEPA methods b u t a re  in tended  to  be gu ides fo r  tho se
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involved in  e v a lu a tin g  ocean dumping p e rm its .  P erm it a p p lic a n ts  a re  expected 
to  m odify  th e s e  p ro c e d u re s  a c c o rd in g  t o  b o th  th e  n a tu r e  o f  th e  t e s t  
m a te r ia ls  and th e  ty p e  o f  p rocedures in v o lv ed . A minimum o f  th re e  sp e c ie s  i s  
r e q u ir e d  in  an e v a lu a t io n  o f  a  p e rm it  (T a b le  IV). In  a d d i t i o n  to  th e s e  
recom m ended s p e c i e s ,  in d ig e n o u s  o rg a n is m s  sh o u ld  a l s o  be u sed  w henever 
p o s s ib le .

There i s  a  la rg e  v a r ie ty  o f  s t a t i c  and flow -th rough  and a c u te  and l i f e ­
cy c le  methods w ith  phy top lankton , f i s h ,  and  in v e r te b ra te  sp e c ie s  (Table IV). 
These methods w ere w r i t te n  by numerous USEPA s t a f f  under th e  co o rd in a tio n  of 
th e  USEPA Environm ental R esearch L ab o ra to ry  a t  G ulf B reeze, F lo r id a .

The only  t o x ic i ty  t e s t  p rocedures recommended fo r  s o l id  m a te r ia ls ,  such 
as dredged m a te r ia ls ,  as  w e ll as  th e  l i q u id  and suspended p a r t i c u la te  phase 
o f  th e se  m a te r ia ls , a re  provided by th e  USEPA and Corps o f  E ng ineers (1977). 
T h a t m anual c o n ta in s  su m m arie s  and d i s c u s s io n s  o f  th e  p ro c e d u re s  f o r  
e c o lo g ic a l  e v a lu a t io n  o f  d red g ed  m a t e r i a l ,  t e s t s  t o  im p lem en t them , 
d e f i n i t i o n s ,  sam p le  c o l l e c t i o n  and p r e s e r v a t i o n  p ro c e d u re s ,  e v a lu a t iv e  
p rocedures, c a lc u la t io n s ,  in te r p r e t iv e  g u idance , and su p p o rtin g  re fe re n ce s . 
The m anual c a n n o t s ta n d  a lo n e , and " i t  i s  im p e ra t iv e  t h a t  th e  s u p p o r t in g  
r e f e r e n c e s  c i t e d  in  each  a p p e n d ix  be c o n s u l te d  f o r  d e t a i l e d  o r  more 
com prehensive gu idance whenever in d ic a te d " .

L iq u id  and su sp en d ed  p h a se  t o x i c i t y  t e s t s  a r e  recom m ended f o r  
p h y to p la n k to n , m a c r o in v e r te b r a te  and f i s h  s p e c ie s  a s  w e l l  a s  s o l i d  phase 
t e s t s  w ith  b e n th ic  s p e c ie s  su ch  a s  c r u s ta c e a n s ,  in f a u n a l  b iv a lv e s  and 
p o ly c h a e te s  (T ab le  V). In  a d d i t i o n ,  g u id a n c e  i s  p ro v id e d  f o r  a s s e s s in g  
b ioaccum ulation  o f  con tam inan ts from  dredged m a te r ia l  to  be ev a lu a ted  during  
th e  p e rm it a p p lic a t io n  p ro cess . L ab o ra to ry  te s t in g  i s  no t recommended s in c e  
a t  th e  tim e th e  manual was p repared  no q u a n t i ta t iv e  method fo r  co n sid e rin g  
f i e l d  co n d itio n s , such as m ixing, was a v a i la b le  fo r  th e  in te r p r e ta t io n  o f 
th e  r e s u l t s .  C onsequently , r e l a t i v e ly  im m obile sp e c ie s , such a s  ,rb iv a lv es , 
some g a s tro p o d s , l a r g e  p o ly c h a e te s ,  e t c . , "  w ould be c o l l e c t e d  from  th e  
proposed d redging  a re a  f o r  re s id u e  a n a ly s is .

A ll o f  th e se  p rocedures were w r i t te n  when few, v a lid a te d  to x ic i ty  t e s t  
m ethods w ere  a v a i l a b l e  f o r  s o l i d  m a t e r i a l s .  The USEPA and th e  C orps o f  
E n g in e e rs  a re  c o n d u c t in g  a  f i e l d  v e r i f i c a t i o n  program  a t  th e  USEPA 
E n v iro n m e n ta l R e s e a rc h  L a b o ra to ry , N a r r a g a n s e t t , Rhode I s l a n d ,  USA, to  
develop more a p p ro p r ia te  procedures.
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In  a d d itio n  to  th e  numerous t e s t  m ethods developed o r recommended by 
S tandard  Methods, ASTM, th e  Corps o f E n g in ee rs , and v a rio u s US EPA O ffice s , 
an o th er o rg an iza tio n  w i l l  be p u b lish in g  some to x ic i ty  t e s t  procedures. The 
B io lo g ic a l Methods Branch o f  th e  EPA's  E nvironm ental M onitoring and Support 
L abora to ry , C in c in n a ti, Ohio, USA, i s  p re p a rin g  Methods fo r  M easuring th e  
A cute  T o x ic i ty  o f  E f f l u e n t s  t o  A q u a tic  O rg an ism s (W eber, p e r s .  commun.). 
E leven f i s h  and over one dozen in v e r te b ra te  m arine and e s tu a r in e  sp ec ies  and 
t h e i r  t e s t  tem pera tu res and l i f e  s ta g e  a r e  being  recommended fo r  th i s  use.

S e v e ra l  g e n e ra l  o b s e r v a t io n s  h av e  r e s u l t e d  from  t h i s  e f f o r t  to  
summarize stan d ard  to x ic i ty  t e s t i n g  methods in  th e  U nited S ta te s  fo r  m arine 
and e s tu a r in e  sp ec ie s  :

-  There appears to  be s ig n i f ic a n t  redundancy o f  methods development by 
th e  m ajo r o r g a n iz a t io n s  in v o lv e d . The d i f f e r e n c e s  in  th e  in te n d e d  
" c l ie n ts "  i s  th e  p robab le  cause.

-  R o u n d -ro b in  t e s t i n g  r e s u l t s  o b ta in e d  by th e  USEPA O f f ic e  o f  T ox ic  
S u b s ta n c e s  d e m o n s tra te  a  b ro a d e r  need  f o r  su ch  e v a lu a t io n  in  a l l  
methods development and assessm en t.

-  T h ree  m ajor m ethods n o t a d e q u a te ly  a d d re s s e d  in c lu d e  t e s t s  w ith  
b e n th ic  o rg a n ism s  in  c o n ta m in a te d  s e d im e n ts ,  m u l t i - s p e c ie s  o r 
m ic ro c o sm  t e s t s  t h a t  i n c l u d e  e f f e c t s  a s s e s s m e n t ,  f a t e  and  
d i s t r i b u t i o n  o f  th e  c h e m ic a l ,  and in  s i t u  t e s t i n g  p ro c e d u re s  t h a t  
a c c u ra te ly  r e f l e c t  a c tu a l  exposure co n d itio n s.

-  The l i m i t s  o f  a p p l i c a b i l i t y  o f  th e s e  t e s t s  to  p o p u la t io n s  and 
communities need to  be d e fin ed .
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