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' Rmet  -30 Hcdicsted Premix for S s l e o n l d  F i s h  (Trout 88d Sa'iaon) 
. .  

IADA 125-933 
Boffmcn-Ldoche h e .  

The Center  for Veter inary   Wedic ine  h a  c a r e f u l l y  oonsldered the p o t e n t i a l  
environraezitcl  impact Gf t h i s  actior! and has o o n c l u d e d   t h a t  t h i s  e c t i o n  will 
not hove 6 signifi~ant effect  on t h e   q u a l i t y  of the hunsn environment  End 
Lhet an env i ronmen t61   impac t   s t e t anen t  therefore will not. be prepared .  

Hofthan-LEiHoche Inc. of HutPey, Hew Jersey, has f i l e d  a new anilleel drug 
kpplicatiofi  (BADk 125-9331 providing for the u8e of Romet-30 medlceted 
premix st B v e r i a b l e   c o n c e n t r a t i o n  of abou t  0.1 t o  0.5% In the feed for the 
control of f u r u n c u l o a i t  (ouuscd by Aeromonas selaonicids), an infectious 
bacterial disraac of sa lmonids .  F i s h  are t o  be dosed et. a l e v e l  of 50 ssg - 
ol drug ac t ive  i ng rcd ien t ( s . l . ) /Kg  f i s h  body weight. The feed medlcsted 
ui2.h Rmei-SO for ssdmonids i r  t o  be u6ed c o n t i n u o u s l y  for a maxiarm of  
f l v e  deys. Sbhon idb i   g iven  Romet-30 under t h e s e   o o n d i t i o n s   o a n n o t  be useG 
as food for 51 period of elx wecke e f k r  t e w f n e t l o n  of t r e e t s l e n t .  

Rottet-JC is B feed premix which ha8 8 broad s p t u t r m   r n t t b e c t e r l ~ l  and 
snticoccidial ec t iv i t ry .  ?%fa a c t t v l t y  is due t o  the two active drug 
ingredients, su l f ed fme thox ine  and ormetoprim, present 6s 255 and 5 % .  
respectively,  of t h e  Romet-30 premix. Sul fad ime thox lne  is a sulfoneanide 
arctibioiic which has been widely urred in the treatment of' 6 v a r i e t y  of 
inf'ectious disceses i n  h m a n s  and In domestic animals. OrmetopriP: is  E 
yyriffiiditie wllich i a  used p r i m e r i l y  to  potent56tc the s n t i b s c t e r l a l  ana 
ant i cocc id in l  sctivity of sulfsdi~ethowine. 

Rofenaid -46 premix i8 s n o t h e r   c o a b i m t i o n  of these iictive drug i n g r e d i e n t s  
( a  premix contpr lning 25% a u l f n d i a c t h o x i n e  and 152 ormttoprlar) which has 
already bean approved for use in the p r e v e n t i o n  and treatmerrt of ieversl 
l n f ' a c t i o u s  diseases i n  chickens, turkeys and ducks. 

R 

Hoffrmn-LsRochE has f i led the attached envi ronmente l  irapect snalysis report 
( E I A B ,  pp. 1-98. d t t e d  February  22, 1984) i n  support of the  proposed use of 
Rmct-30 i n  sslmcmid6. P o r t i o n s  of this EIAR are t s k e n  verbatim frm the 
ElAR (dhted Jenufiry 31, 1983) submitted for the uue of Bofcna:d-lO i n  ducks 
(JiADA 40-209). 

The ElAR (sttclched) Essarts t h a t  t h t  proposed me8 o f  Ror~tt-30 I n  relaonids 
rhoula resclt  in minor i n c r e e s e s   i n  the i n t r o d u c t i o n s  of r u l f a d i n c t h o x l n e  
arid u-taetoprim into the envi ronment ,  &nci t h a t  the level8 ol theme two 
act iv t  i ng rec i i en tb  expected i n   t h e   c n v i r o m e n t  should not r o r u l t  in effects 
OD cjrghtilSIPIs in t he   env i ronmen t .  These ossertions are ba-mU upon dat& and 
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calculations which are subject to verietion In interpretation. Following -.‘- 
is e revieu (with worst-cese an&lysis) which aupplewents the l ttsched EIAR 
in order to enhance the evaluation of the potential envlr~rreental Impact of 
the, requested crctiorr, and to better define the need for odd&t&On81 
environmental d8ta. 

A. Introductions of Sulf&di&ethoxlne end Grmetoprim into the Rnvfronreent 

The ective drug ingredients may be introduced into the environment both 
through the manufacture end the use of the product. The drug ssnufecturing 
process results in ohemical waste products uhiah zslso ui3.1 be introduced 
in%0 the anv ironmnt . The first step in en assessreent of environments1 
impact is to estimate the mounts of materials that eould potentially enter 
the environment . 

1. backgrounci dots: 
The &ttachea EIAR uses “8 worst-case 8asmptianw of forty million pounds of 
trout being produced annually, with 50% of these animcle being treated once 
(when fully grown). The ELAR estimates t-at this worst--C&m would “Involve k the ~nnuol tots1 use of 2,250 Kg of &met -30.” This snimsl use estimate 
r;ppears to be in error (see cslculotlon check below), In addition, the 
~ourit of fish that could be treated fA.60 appsara to have been 
undercstimatad considerably (see estimate cheek below). This 
underestiruution occurred primarily beaause neither private salmon 
production, nor State end Federal trout and 88lBWI prOduCtiOtI appear to 
have been included in the estimate. 

a. Ctilculstlon check- 
40 PiLllion lbs/2.2 8 18.182 million Kg trout/year 

x 50% B 9.04 million Kg trout/year 
t 50 mg drug (s.i.)/Kg t 454.5 Kg drug (a.i.)/dey of therapy 
x 5 d&y8 = 2,272 Kg dr#g ective ingredient/yeer. 
- 0.3 c 7,577 Kg Remet -SO/yew 

b. Estimate check-- 
Brown (lYEi31 sstimted that commerciel rainbow trout production (alone) 
w&s about 51.5 million pounds in 1980. The U.S. Department of 
Interior’6 Joint Subcommittee on Aquecultura published 8 liatlonel 
Aquoculture DevclopAent Pi&n in 19&j. This two-volme work includes an 
estinkte that private aquaculture in 1982 scaounted for the production 
of 46.1 million pound8 of trout and 25.5 million pound8 of Pacific 
soinron. In addition, this Aqueculture Develo~ent Plen eatimeted thet 
the hundred8 of Stetc and Federal facilities also produced between 
another 18-2C million pounds of trout annually. In 1982, the Federal 
fish hatcheries also produced 8nd distributed another 1.4 aillion 
PCUAdS Of 8klioOn. In addition, five western state8 r8i8ed and relte8ed 
over one-h&f billion salmon of various site8 into th.13 18ke8, streams 
and rivers. These salmonici fish 8re all subject to fur~riau~o8i8 end 
therefore, oould et bop)e time, require trestment with Ml8 drug. The 
totel potantikl market for the ude of this drug therefore appears to 
be et least 95 m,iUion pound&3 of sahonida/ytor. 

Y 
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2. Environmental introduct ion of chemicals due to the menufecture of 
Gwae t-30 : 

The attsched ElAR only  p a r t i a l l y   e s t i m a t c a  the  increase i n  environmental 
introductions of chemicals  tbt could r e s u l t  from the Increased manufmturc 
of both sulfedimethoxlne and ormetoprim. Uaing even the optimistic 
a ~ r a t ~ a ~ e *  assumptions agde i n  tho EIAR (20 rttlllion pounds o f  fish, 
treated.  once For 5 dsys) would r e e u l t  i n  the  menufacture of an addttionsl 
2,275 Kg ai' thest  two act ive  i n g r e d i e n t s  (1,894 Kg of sulf&diaethoxint  and 
379 Kg~of &raretoprim). The EIAR deted dirnuarg 21, ?983 (Rofeneid-40 for 
ducks, NADA 40-209) estimated that  72,730 Kg of Rofensid-40 premix (29,000 
K& of a c t i v e  drug ingredients) w88 s o l d  i n  1982. Use of Ronet-30 I n  
ShlQonids  oould therefore represent  an Increase in snnubl production of 
these two drug octive ingredients of about 10Uyeer. 

Production material belance  data ware g i v e n  on p. 52 of the attached EIAR. 
I k i s  acta CZII be usee for an estimate of the p o t e n t i a l   a n a u a l   i n c r e a s e   i n  
the chemical p o l l u t u n t s  emitted i ~ t o  the environment due tt the production 
of each hdditionul kilogram of t i ther   au l f cd i ta t thox ine  or ormetoprim: 

Chmfcel Wsste from 
Proaucir~g 1 Kg 
Sulfadimethoxine 

Solicls disyoscl 0.361 Kg 
Air discharges 0.21 Kg 
Mater  dischcrgeo 4.561 Kg 

Annual Increm~e In 
Sulfadimethoxine 
Production 

Chemical k s t e  f r m  Annusl Xncreasc in 
Producing 1 Kg Ormetoprim Production 
Otwetoprim 

Liquios dispose1 6.466 Kg 
Solids diapostil  1.011 Kg 

Increased Annual 
Chemical EKission 

Increzaed Annusl 
Chemicel Emission 

2,950 Kg 
383 Kg 

Air emission8 fur ormetoprltx were not included i n  the rasterla1 balance dets, 
howwar, sir emissions for onnetoprler do apparently ooaur (l leted on p. 53 
of the attsched EIAR). 

3.  Envirowentbl in troduct ions  of chemicals  due to the  of Rowet-30: 

Ramet-30 is t o  be used for the prevention and therapy of furuncu los i s  I n  
saimonid fish. The main route of Introduction of sulfadimethowine snd 
ometaprim ( m d  the ir  metabolites) into the environment therefore appears to 
be through the excrctiotl of food wastes l a to  water by the medicated animals. 
The E U R ,  or] pp. 47-50, estimated that   the  msxlrnuw m o u n t  o f  tot61 drug 
active lngredlents t h h t  night be found i n  the voter of the recewsy where 
f i s h  had been trebted fer f i v e  days should range from about 20 t o  60 pert8 
per billion (ppti). This meen8 t h h t  t h e  maximum raocway water levels of 
BUlfbdimethGYine could range frm 17-51 ppb and oranetoprim . f r o m  3-9 p p .  
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kn experiment was performed t o  aascsa the aceurecy of thfs uae estimte ._ 

(pp.  49-50 erld append ices  on pp. 60-97 of the e t t s c h e d  EIAR) . Rainbow trout 
were kept In 8 model raceway and the trout  uert g i v e n  an epproprletely 
medicGter9 feed for five dZy8. Water samples  were taken crevaral times % d a y  
during the f i v e  d a y s  of t r e a t m e n t  and for the following three days. SWIpfeS 
of t i e  sediment  (wastes) i n  the racewsy were also t a k e n  on th8  fWrth dey 
a f t e r  treatment hod stoppeU. Samples of weter and 8ediments [whioh had been 
f i l tered)  &re s u b s e q u e n t l y  analysed for l t v e l a  of s u l f s d i m e t h a x i n e  and 
oraetoprfi (detection l imit6  of 0.5 ppb). Conaidtrablt v a r i a b i l i t y  was s e e n  
in the levels of aul fadinethoxine  end onae top r iw  found I n  t h e  aamples of 
water. The highest level of sulfbdimethoxine found in the water w6s 25 ppb 
on the  second dny of fish treatment. The h i g h e s t  l e v e l  of ormetoprim found 
in thc water was 6 ppb and this was elso found on the second day of d r u g  
tl;erz.py. Theers aicssured v e l u e s   s u p p o r t  t h e  bbove estimates of maximum 
racewey drug concentrations. Therefore these two msesured v a l u e s  (of 25 and 
6 yyb) oppeer to be r e a s o n a b l e  barst-case estimate6 for levels of 
sulfai imethoxine and ormetoprim that cou ld  be expected in t h e  weter cowing 
from the  racewttys of trout a p p r o p r i a t e l y  trested w i t h  Ramet-30. 

Examnstion of the reoeway  sediment  ( f tsh wastes and perhsps unea ten  f o o d )  
cfevriy i n d i c a t e s  that  M U d i  higher level6 of theae drug8 are l i k e l y  t o  be 
f’ouffi i n  this cowponeat; of the  recewsy environment.  Levels of 8 u l f e d i -  
mrthoxliric i n  the sediment and it8 f i l t re te  rveraged 255 ppm and 9 p p ,  
r e s p e c t i v e l y .  Levells of ormetoprim i n  t h e  sediment and its f i l t r a t e  
averaged 7.4 ppm end 0.7 ppm. r e s p e c t l v r l y .  Dispose1 of recewey sed imen t  
after drue t r e a t m e n t s  with  Ramet-30 is otle of t h e  p o t e n t l e l l y  more serious 
environment61 problems from the use of t h i s  drug. 

8 .  Fhte of Sulfedirnethoxine and Ormetoprim i n  the Envi roneen t  

The fste of Q cheEicaf I n  the  environment is influenced by the  physicbl- 
ctmAcvl properties of the introduced chemicsrl ea well e8 the phylslcel- 
chtmitbl m d  b i o l o g i e h l  properties of the sites of i n t r o d u c t i o n .  I n  broad 
terns, the fate of t h e  i n t r o d u c e d  chemical is 8 f u n c t i o n  of t h e  blologtcel 
et16 chwiicsl t r s n s f o m n t i o n s  that  rney ocour end the t r s n s p o r t  o f  t h e  
itltroduced chemical and/or degradation products awcy from t h e  site of 
i n t r o d u c t i o n .  

b t z  tire limited on the tnvlrorunentol  f a t e  of sulfedimetboxine end 
ormetoprim. Important phys fcz l - chewlcs l  data t k 6 t  .re comonly used t o  
predict the partitioning of chemicals among enviromentel oooopontnts (such 
as v & p w  premure, Gissoa ie t ion   aoncr ta r i t ,  octenol to  water p a r t i t i o n i n g  
coetficiefit, and F r e u n d l i c h  m i l  sorption coefficient), were nc;t found In 
t h i s  syp l i co t ion  or I n  p r & v i o u s  approvals for either s u l f e d l a e t h o x i n e  or 
ometopris.  Such information would h e l p   f i r m l y  establish )IOU l i k e l y  either 
of the% two chenticels would be to partition into the atmosphere or from 
water (or sediment) into l i v i n g  th ings .  

A ctiemicsls low s o l u b i l i t y  in water is often s t r o n g l y  oorrrletad vith t h e  
ctleclicel be i t16  t i g h t l y  bound to soil (Kcrragci and Gqring,  1960). t o w  water 
s o l u b i l i t y  i a  a l s o  s t r o n g l y  correlated w i t h  a c h e m i c a l s  a b i l i t y  t o  
bioaccmulate ( p a r t i t i o n  i n t o  lipids). The a t t a u h e d  EIAR mentions t h a t  the  
8olubili ty of sulfadinrethoxtne in water is 50 mg/L ond thet of o r m e t o p r & m . i s  
200 mg/L. 
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Orrnetoprita shouid t h e r e f o r e  more r e a d i l y   p s r t i t i o n   ( t h a n  would 
s u l f s d i m e t h o r i c e )  from mil I n t o  t h e   s q u s t i c   e n v i r o n m e n t .  However, the EIAR 
(on pp. 17-24) describes R 8011 study i n  which water vas leechad t h rough  
t h r e t  different -11 t ypes .  This s t u d y   e p p e e r s  t o  fndloate tha t  water 
leeching through soils removed a b o u t  50 to  801 of the 8 u l f d t s e t h o r i n e ,  but 
notre of t h e  ormetoprim. 

In additloa, based on its water s o l u b i l i t y ,  ormetoprim should be less 
aolubli in l i p i d s  end therefore hsve less a b i l i t y  to  b f o e c c m u l e t e   t h e n  
would bulf&dicmthoxina.   Xowever,  the EIAR (on pp. 10-11) d e s c r i b e s  s t lsaue 
residue study result l n c o n s i a t e n t   w i t h  this e x p e c t a t i o n .  Trout uere g l v e n  
mediceted feed so t h e t  f i s h  r eae fved  drug a t  50 mg/Kg (b.w.)/day for f lve 
d6y3. The drug t i s s u e  residues were a u b s e q u e n t l y   m o n l t o r e ~  for 13 weeks. 
Suifad?ecthoxinr t ia sus  rclsldues i n c r e b a e d   u h i l e  the f i s h  were b e i n g  dosed, 
bLit werc nol; detectable  ( <  0.05 ppm) w i t h i n  a few day8 after t r e a t m e n t  vas 
otcpyec. Ormetoprim lewels I n  t i s s u e 8  &lso incrcesed d u r i n g  t h e  drug 
dosing, markedly M) i n  the l i p i a  rich f i s h  s k i n .  The o m c t o p r l a  levels In 
several f i s h  tissues depleted auch  more slowly t h a n  d i d  aul fad1Rethoxine .  
Residues of ormetoprim were still d a t e c t e b l e   i n  f i s h  akin  8nd scales s t  the  
end of t h i s  lj-wcek experiment. On thst b ~ s i a ,  B eix-week withdrew61 period 
wc.3 deterwined t o  allow 8 sufflolent d e p l e t i o n  of drug residues from t h e  
eciitle tissuae. 

. .  

Cmp&rfson of the r e a u l t s  of these two studies wi th  t h e  water s o l u b i l i t y  
data  glven l n d i o s t o  thht f u r t h e r   s l e r l f l c a t i o n  on some of t h e  physical- 
ciicrtiicel properties end t h e  e n v i r o m c n t a l  fate of these two d r u g s  i a  highly 
ckesirebio. As mentioned above, def ln l t fve   meosuree ren te  of the vapor 
presswe, dissociation cons t t i n t ,  octanol t o  weter p a r t t t l o n l n g   c o e f f i c i e n t ,  
m d  E'reundllcti soil m r p t i o r ,  coefficient would htslp  determine the potefitiel 
fste  of thelre two urugs in the environment .  

The 8tvbility of oulfsGiwethoriae end  ormetoprim i n  the a q u a t i c  tnv i roment  
is evaluated orb pp. 5-7 wid 16-20 of the attached EIAR. Szrlfedimetboxine 
and ormetoprim often both appear to be very utebl t  in aqueous s o l u t i o n s .  
Exposure of solutiom of each drug to high intensity u l t r e v i o l e t   l i g h t  for 
24 hours resulted I n  ao degradation o f  e i t h e r  compound. Therefore ne i ther  
aul f td ia ieLhoxine ,  nor ormetoprim would appear t o  be rubject t o  s i g n i f i c a n t  
p l o t o d e g r a d s t i o n  in t h e  environment  by r u n l i g h t .  

S t a b i l i t y   s t u d L e s  were also done with duck wastes m i x e d  1 t o  2 C  with water. 
Such mixtures were fortified w i t h  t i t he r  su l f ad lme thox ine  Of ormetoprtn end 
kept b e s i c & l l y  under eeroblc or mnaerobic conditions. The levels of active 
drug I n g r e d i e n t s   i n   t h e  water were snalynrd for up  t o  55 days.  Under 
rtrobic condi t ionrr  ( i . e . ,  with a e r a t i o n ) ,  the levels of both d r u g s  decreased 
relbtlvely rapidly with half-i ifes of &bout  7 and 10 days for s u l f h d i -  
r e t b o x i n e  b i l ~  ormetoprim, r e s p e c t i v e l y .  Under aoeerobic aond i t lOn8 ,  the 
levels of both drugs decreoaed  t o  e p p r o r h a t e l y  50s wlthla about 7 and 14 
ddys for wlfadimettloxine end orme topr im,   r e spec t iws ly .  I)Qwevar, no further 
decresse in either drug c o n c e n t r a t i o n  was 6eea over the  r88t .of th in  5 5 4 3 ~ 1 ~  
t e a t .  Dcpendin& on the env i ronmen te l   cond i t iona ,  it theretore appear8 t h e t  
c6ch of these drW8 mny or may not be s table  in the , iquat iu  envi ronment .  
Therefare specific in fo rma t ion  on t h e  mechertisms and processes of 
drgrsdatioti (e.&.. chemical, biological, e t c . )  of these drug wolecules end 
whether d e g r h d s t i o n  products r e t a i n  &intit~iCFObi8l  cctlvfty is d e s i r e b l e .  
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The tw auorst-c&sen raceway astiaates Pade on pp. 47-49 of the E M ?  ossme 
thet a l i  of the drug a a t i v e   i n g r e d i e n t s  are e v a l l e b l e  (i.c*,:8teb4c). The 
model rpceuay s t u d y  verified that  the  highest drug l evch  r8.ahed.undtr 
actual uae coadftions (25 end 6 ppb f o r  s u l f e d i ~ ~ a t h o x i n e  .knd @metoprim, 
rc8pec&ivtly) were reasonably tnooiapefstd within the drug raages estimated 

~ i n  the ,"worst-csse" ~ e l c t ~ f a t i ~ n ~  (17-51 ppb for mlfadlmcthoxine and 3-9 ppb 
for orulctoprim). Therefore, even i f  these two drugs ore s table ,  the 
eoncontretions reached in water appear to be lou enough to probably be of 
l i t t l e  concern to organisms In the squattc eRvirorvnsnt (see below). The 
con~enDrot ion8  of suifadimethoxins and ometopriw found i n  f i s h  wastes, 
however, (255 end 7.4 p p ,  reapectivtly) may be of more concern, e s p e c i a l l y  
if these two compounds ore stable In such wastes. 

C. Effccts of Sulfadimethaxine and Ormetoprim i n  the Environment 

The t18c of Roraet-30 i n  salmonlets i a  going to esseat l s l ly  restrict the 
introduction of sulfsdimethoxine and ormetoprim i n t o  the aquatic 
envirotment. Unlees rulfadimethoxine and/or ormetoprim p a r t i t i o n  In to  t h e  
Ijbosphere, i t  is reaaorrable to assme thrt  t h e  potential environmentel 
eflects of these two canpounds rhoulld be restricted to organisms ac tua l ly  
l i v i n g  in the water colmns, or to those orgeutms l i v i n g   i n  the  sediments 
contaixicsted by this water or by any raceway wastes  released into the 
aqustic tnviroment. ColPparisons are aade below between the  levels of theae 
tbo drugs t h s t  Bight  be expccrted t o  occur i n  the aquatic: envlroment snc! the 
drug levels t h s t  might be expected t o  c%um a f f c o t a  ir! the feu a q u c t l c  
orgmisrns t h a t  have a c t u z l l y  been tested for the  toxic effect6 of these two 
drligs. The potential for effecta on other  organlams i n  the environment is 
d s o  subscqurntly b r i e f l y  discussed below. 

1. Aquatic organisms in the  water colunn; 
The att iched EIAR, on p p .  36-41. br ie f ly  describes the aquatic  toxicity 
tests t h a t  h o e  been performed using rulfadfmethoxine,  ormetoprim and the 
two drug combination premixes Rofenuid-40 and Rornet-30. Sulfadirnethoxine, 
ormetoy;rim m a  Rofenafd-40 were tested in wtiter for ef fects  (EC50 or tC50) 
on three frcshwetsr organisms: a green olge (Selcnastrum caprlcornutum), a 
CruStt;ecesl? (water flee, Daphnia magna), and 5 f i s h  ( b l u e g i l l ,  Lcpomia 
mcrocbirus). The two ective drug ingrediaate  and Rmet-30 were tested in 
t k  feed for effects (LCSO) an two frtahwater f l a h  apecles: rainbow trout, 
(Shlmo geiraneri) and channel c a t f i s h  (Zctalurue punctatuc), The r e s u l t s  of 
these studies are b r i e f l y  sumerized i n  Tcble 1 below. 
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Lepmis LC5G 

400d 4oea 400d 

EA c Drug dose given i n  the feed (mg/Kg f i s h  W y  weight) 
b = Iireckrts contein 95% confideace interval  
c t Eo m~rtslftiea seen a t  hlgkeet possible aonaentratlon i n  water 

a = Highest ooncentration in feed resulting i n  00 m r t s l i t i e s  
(s 6 50 P P ,  0 = 200 Pplr) 

CoRpltte study reports axcu~iaing the  aaute toxic tffeots of theat? colapounds 
i n  uuter on a green alga, the water f l e a  end bluegill were aubsrttted t o  the 
#ADA for rcvick: and these studies geacrally appeared to havt been performed 
b d e ~ u e t e l y .  HOwever, reports for the studies rnecnauring the ooutt  toxic 
effects of these compounds given i n  the feed on rainbow trout end channtl 
c a t f i s h  heve not been subanitted to ttre WADA for review. Only limited 
smrmzry iafom&tion from Utesu studies was present i n  %ADA 125-933. 
?'herefore the WeqU8c;y Of the feoding t Q x i c i t y  studlca cannot be t V d U 6 t e d .  

The C a t &  in Tuble 1 ere Uie results  of test3  of the short-term toxicity of 
these compounds t o  f i v e  L ? L Q U G ~ ~ C  orgsnisma. An LC50 (or EC50) is an 
estimated ooncentretlon thrt would, on the average, cause mortality (or 80me 
equivtiient e f fect )  in SOX o f  a populs t i sn  of orgsnisma. The 95% confidence 
intervgi  iu the rmge of values within uhieh it  is 95% certain that  the true 
LC5C (vr EC50) resides. Contrary to the information i n  the sttcched EIAR, 
t h e  955 aonfidence interval does dCline8te either the lower or upper 
rrnge of mortality (or e q u i v s l e n t  effect). 

A key ve lue  not r6ported in any of thtae ~tudlts is the slope of the  
doac-response l i n e .  From the &lope of the l i n t ,  scicntiatr Ieterrine the 
r s p l d i t y  of the  onset of the &verse effect  as dorre incrcrrer. fbt ateeper 
the slop& of the line, the  more suddenly mortalities ecwr ortU iacreaslng 
increamts of exporure. I t  i a  from this infonetion that We uxfam 
oonccntrction wtrcrc the! tffect would not be observd-'ts erthrtcd. .  
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Depending on the effect being measured in the  test and the slope of the 
dooe-respotise line, 8 bsfety factor i o  applied to the study rcaulta and a 
sefe concentretion Is emtimated where thc t e s t  srgaalm (.nd the alass of 
org6niSmr it rsapresents) Oan be erpeated to grow, r o p r o ( s ~ ,  8nd behove 
normully . 

; ., *. . : 
On &ve:rage, the  safety Cootor Is one-one hundredth of tho  50s eilect 
concentrot-ion when the effect is mortality or its equivalent CLC50 or EC5O). 
This s&fcr-l;y factor is frequently used when edaquetc dsto are not oval l sble  
to determine Q more tmM-etc  value. 

In Section A.3 .  above,’ the meaaured arstxintum concentration of aulfadl-  
methoxino end ormetopria in water uere found t o  be 2§ ppb 8nd 6 ppb, 
respectively.  If B safety factor o f  1/100 is epplied to the relisble 
bquztic acute toxicity data  is Table 1, 10 omperison can be mRde w i t h  theae 
meesured concentrations (Table 2). 

c 

c 

Table 2. Comparison of rri&%imugi 8Ulf8di1w?thOXine (SI, ormetoprim ( 0 ) .  and 
Rofenhid-40 (€4-40) ooncentrstions with estimated safe cencentretlona for 
bqubi ; f~  organisms. 

Yiessurea meximum Estimeted *s6ftP cancantretioas of S, 0 ,  end R-40 
concentrbtiona i n  bssed on acute aquatic t o x i c i t y  data In Table 1’ 
racewzy wzter 

S 0 R-40 
S o 25 ppb 

- 
Selenastrw, 1,700 ppb 900 ppb 3 G p b  

- 
G E 6 ppb Daphnia S30 ppb 330 ppb 380 ppb 

From this comparison, we con genersfly csnclude t h a t  the drug components of 
Rornc-t-30 would appear unlikely to ceuae acute adverso effects on represent- 
at ive s l g m ,  f l s t !  or invertebrates t h c t  exist i n  water which o w e s  directly 
frcm a raeewy trested with this drug. Division of the a m f e w  
conccntrftions by the meaaured  drug concentrstions illustretas that 
mderstr margins of protection (of from about 12-150 X the safe 
concentr6tion) extat  and theae rasrgins of protection 8hOUld thereby prevent 
effeots of these drugs on thsae &quatic. orgmisns. 

Ilo infometion relevant to prediotlng the effeots  of sulfadiaethorlne or 
ormetoprim Qr &met-50 on eptciflc strains of bacteria, free-living 
protozoans, or fungi c o u l d  be found. Where these two compound8 have been 
clsfmeu to have a brotid spectrtm of a c t i v i t y  egefnst pethogenic bmterie 
and protozoa (cowidis), it would be eurprising if similar organisas In the 
oqoatic environment u6re not; sensitive to these aative drw ingredients. 
A screening for the Inhibitory oonccntrations of those two ‘kimpotrnds (and 
their corsbinetlon) on brcterio, free-living prototoena, eud m g 2  would 
wm highly  deslrablc. 
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2. Aquatic! orgknims in aediments :  
There appears to be no lnforaetlon a v a i l a b l e  for predictlng t h e  a f fec ts  of 

sediment (or mi l )  bsctaria, protozoans, fung i ,  b e n t h l c   o r u b t a c e & n a ,  w m s ,  
C~UJGS,  snails or rooted oqua t io   mac rophy t i c  planta. Aquatic sediment8 
tippetir to be one enviroaaent where drug  e f fec ts  itifomstion may be  
necessary. E s p e c i e l l y  8s the  h i g h e s t   c o n c e n t r e t l o n s  of 8u l f .d lme thox lne  
end ornetopriw In the a q u a t i c  anvlronntent (255 p p  and 7.4 p p ~ ,  
respectively) are l i k e l y  to be found in the raceway wertes after .%%e use of 
R o ~ L - 3 0  in t r o u t .  I t  appears l i k e l y  that  such l e v e l s  of eu l f ad ime thox ine  
and ornebprim wulci have 881 effect on st l eas t  PIolRc of tho bacteria and 
protozpans a0 rbundent s t  the intcrfece betwean the aquatic! sed imen t s  and 
water. 

:?? 
t .  eny cf the individual drug aoraponents (or a o m b i n a t i o n  of t h m )  o n  

Rectway 6edimeEi.S aay bo handled in P faahion  t o  reduce theae dru$ ievels 
(e.&., dcgradhtion v i a  sewage treabent) .  Even I f  such f i s h  waste8  arc 
released d i r e c t l y  i n t o  the envi ronment ,  they could be scattered th roughou t  
a f a i r l y  large &ree of sediment  nnd thereby be d l a t r i b u t e d  f a i r l y  wide ly  i n  
the river or atream receiving these wastes. Any e f f e c t s  that  r i g h t  result 
w u l u  perhaps be expected t o  be of m intermittent and shor t - te rm nature.  
Suet! effects  would be loceted I n   t h e  lmtd la t e   t r i bu ta r i e s  receiving such 
wss% end dilution w i t h  water from adjacent streams oould a l so -eoa r son ly  
occur. 

3 .  T w r e s t r f e l  or&aniams: 
It appebra u n l i k e l y  t h a t  s i g n i f i c a n t  quantities of either au l f ad lme thox inc  
or ormetoprim will be introduced  into the t t r re8tr tml  c n v l r o m c n t  as 8 . 
result of the use of &wet-30 in aafmonida. The attached EIAR (on pp. 8-10. 
13, end 29-32) b r i e f l y  ommariaas rtudits dearonat ra t ing  tbet sulfadimeth- 
oxirrc, orEet,oprim, @nd iiofessid-40 m e  not very acutely toxic to s i x  speclto 
of terrrstxfal p i s n t a ,  and 3re also not v e r y   a c u t e l y  (or c h r o n i c r l l y )  toxic 
t a  two mien s p e c i e s  or four manrmalian species. It rppeara that the 
toxicity af these coarpounda on other terrestrial organiana (auch &s microbes, 
worms, insects and other invertabretea) has not been lnvcstigetcd). 

The cotlibinetion of unlikely i n t r o d u c t i o n s  of' these drugs into the terrestrial 
environment and the limited t o x i c i t y   d e m o n s t r u t e d  in s e v e r a l  terreatrir l  
species lrdicatt  tbst signif icant   effects  appear u n l i k e l y  in many of the  
organisms present in the terre8trlsl envlromant. 

D. Conclusions 

The potent ia l  for adverse environment8 effects due to the u ~ e  of Raet-30 
centers on the aqueous  discharges and f i s h  weatea r c a u l t i n g  from sinlaonld 
culture. S i a p l c   d i l u t l o n  i n  t h e  r e c e i v i n g  watcrf  would eppear to preclude 
long-tern irreversible e n v l r o n a e n t a l  effects.  The r tpoeerted action t o  
approve 5-dcy treatment of rs lmonids a t  50 mg drug (e.i.)/Wg fleh body weight 
does not sppeor t o  pose a signif icant  laorease in the anvironaentel costar 
associated vf th  the use of the drug. 

A more d e t a i l e d  e v s l u e t l o n  of t h e  u8es of the drug a c t i v e  lngredlmt8 
(sulfedimethoxine and ornotoprim) is desirable, however. ?he foliowing 
In fo rma t ion  Is a b a t n t -  - .  
1. Adciitionbl information on the pt\ysioel-ohemIcsl 'properties of 
sulfedicnetboxine and oractoyrits. 

a .  Vap~r yresrrure  
b. Dissociation aonstcnt 
c .  Gotsuol-ueter parti t ioning  oocfficlent 
d .  Sorption-deaorption iaothenns for  soil8 and/or sediments 
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s 2. kdciitional in fomct lon on the  inactivatSon of rulfadimethoxine and 

orruetoprim entimicrobial activity: 
a ,  The probable pathway of degradation of the drug molecules 
b. Processes  involved I n  dcgrsdation (egg.,  chemical, photuahemical, 

. and/or b i o l o g i c a l )  
3. Ecological effects data :  

.. . 
. *  

a .  hntimicrobicl, antifungal srd vntiprotozogl speetru of r c t i v i t y ,  
p a r t i c y l e r i y  for wn-pathogenic, beneficial bacterie, fungi rnd 
protwae . 
b l  Effects on repreaentet ive  lnvertcbrete populations present in uoter 
aid equatic sediments, 

fhc- request.eci hctior; to approve the use of Rmet-30 a t  50 mg drug/Kg flsC for 
5 dbys of edministration to aalmonids for the control of furunoulosis docs 
net appear to reault  in 8 significant increase i n  the pcttentiai for the 
manufscture and use of the  drug to  cause adverse environmental impects. Date 
gc;ps, iiowever, l n d i c ~ t e  t h s t  additlocal s tud ies  &re deairable In order to 
evduare  the  c n v f r o n ~ ~ ~ e n t ~ l  fate of these drug molecules and the ef fects  ChRt 
may occur in tilt vicinity crf' sefmonid growing fscilitits a6 a reauit of use 
of' Rmet-3G. 

d 
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September 27, 19E4 

Dr. Msurlce Zeeman, HFV-152 

Revision of FONSI for Bomet-30 for  Salmonids (NADA 125-9313) 

Dr. Chwles  Haines ,  HFV-133 
Through: John C. Mathcson 1x1, Chief  

Environmental  S t a f f ,  XFV-152 

Eir. Taylor  N e d i l l  (HFV-23C) h a s  brought to o u r   a t t e n t i o r 1  an i n c o n s i s t e n c y  
in the f i n 6 1  c h i n s  t h s t  were approved for Romet-30 for sa lmon ids  and t h e  
FOhSii t f i E t  we prepsred tind you algned  on  June 25, 1984. The claim b e i n g  
approved now is for the  c o n t r o l   ( a n d  not t h e  p r e v e n t i o n  end t h e r a p y )  of 
f u r w c u l o s i s  I n  sa lmon ids .  A claim for t h e   p r e v e n t i o n  end t h e r a p y  of 
enteric red mouth i a  a lso  apparently not being epproved st t h i s  time. 
Piei;se r e u m b e r  to inform us of such changes  in claims as soon as you can 
i n  the f i n a l  cpprovel process. This will allow us t o  a l l o c a t e   t h e  time and 
r e s o u r c e &   n e c e s s a r y  to make t h e  chsnges required in the NEPA d o c u m e n t s   t h a t  
Wlil be put on p u b l i c   d i a p h y .  

Accordingly, L revised FOAISI has been prepered and I s  attached. P l e a s e  
s ign thc o r i g i n a l  FONSI and e n s u r e  that it and the entire EIAR (98 pp.) 
d k t r d  Februa ry  22, 1984 are b o t h   p l a c e d   o n   p u b l i c   d i s p l e y  at the Dockets 
Nanqement branch   s long  w i t h  t h e  f i n s 1   r e g u l a t i o n   a p p r o v i n g  t h i s  NADA. 
Secofiti, pleesct s ign the salmon  copy of t h e  FGNSI and e n s u r e  t h a t  it and the 
d u p i i c e t e  w e  placed In t h e  NADA jackets. T h i r d ,  p l e a s e   s i g n  the HFV-152 
copy of t h e  FONSI m a  r e t u r n  it, t o  u s  for o u r  f i l e s .  F i n a l l y ,   p l e a s e  
n o t i f y  the NADA sponsor  of the action taken. 

cc: Orig.  & Dup. (NADA 125-9331 
Office F i l e  (HFV-152) 
Reading Board (HFV-152) 

MZeeman:cbm:9/27/84 
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