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ENVIRONIblEMTAL IMPACT APJALYSIS REPORT 

R0met(~)-30 (Sulfaciimethoxine + Ormetciprim) Nedicatec! 
Prernis  for  Control of Certain Salmonid Diseases 

A. Date :, - - February 22, 1984 

E .  Xsme of Applicant - Hoffmann-La Roche Inc. 

C. Address - Nutley, New Jersey 07110 

0 .  Environmental  Infomatior, 

SUh:XIARY ~--- 
The zpp1icar.t kas  filed an original  subzissior,  to  Nm)Animd  Drug 
Application 125-933 providing  for  the  use of Romet  -30 premis 
for the  manufacture of medicated  feeds  for  the  preveztion  and 
therapy G f  certain  icfectious salmonid seases.  The  cor?tinuous 
use  of the  feed  medicated  with Romet("-30 for  sahonids  at  a 
level of 50 mglkg is restricted  to  a maximum  of five  days time. 
The  salconids  species  are  considered  by FDA to be  a  rinor meat 
producing  species. 

-. 1 Describe  the  proposed  action 

for the  manufacture of medicated fish  feeds  for  the  therapy of 
bacterial  infectious  diseases of salmonids  caused by Aeromonas 
salmonici2a  (furunculosis) and by  Yersinia  ruckeria  (enteric  red 
mouth).  The  continuous  use of the medicated feed is restricted 
to  a maximum of 5 days. The mecication dose is 50 ng/kg of bcdy 
weight per  day  for  the  maimurn 5 day  treatment  period. The 
saimonlds  species  are  considered  by FDA to  be micor meat pro- 
ducing  species. 

-- 
This application  provides  for  the  use of Rornet(R)-?O premix 

The  environment  can  potentiaily  be  affected by this  action 

(a)  through  the  excretion of F.omet(')-30 ccmpcnents 

in the  follcwing  ways. 

(sulfadimethoxine  and  ormetoprfm) by  the 
treated  fish 

(b) throuqh + b z  unavoidable but  controlled  discharge 
of some pollutants i n t b y e  ecosphere  during  the 
manufacture of  &met -30 



D. 2. Ciscuss  the  probzble impact of the prc;pcsec? acticn 0;: tke - 

envirocment, inc!cdir!,o prizary  an2  secondary  cccs_equences. 
-~ 

p e  present  applicaticn  provides  for  the  use of . 
'Rornet n'-30 as zn  acXitfve for salmonids  feeds  which is 

. medicated so as to supply 50 rag of drug  activity  per kilo 
of boq%.)weight cf the  fish.  The  active medication in 
Ronet -30 is a 5 : l  mixture of sulfzdimethoxine ( 5  parts)  
and  the  potentiator orrretoFrim (1 part) .   The two sape 
zlctive ingreeients , sclfadimethoxine ar,d its potentiator 
ormetoprim, Ere F fRen t  in z related medicated Frenix 
product, Rofenaid . -4C. 

Rofenaid (R) -40, a 40% premix  cotzprised of 25% sulfa- 
dimethoxine ar_d 15% oremtoprim, is presently  used  in  poultry 
feeds 2s an  approve6 drug at  a  concentratfoc of 0 . O S  as 2n 
aid  in  the  prevention of coccidiosis  caused  by Eimeria 
tenella, E. necatrix, E. acervulina, E. brunetti ,  E. mirati 
and E. maxima, 2nd 6-acterial ir,fecti&s due to €1. gallinarum 
(fowrcholera)  in  brciler, ar,d replacement  chickens,  and a t  
a  concentratior of I! .Ol% in {eeZ as  an  aid ir. the  prevention 

- -  

of coccic?iosis caused  by E.  aeenoeides, E. gallopavonis 2nd 
E. meleagrimitis,  and  bazeriai ir.fectior,s dce  to P. multo- 
cidi(iow1  chclera)  in  turkeys. 

- 
- - -  
- 

I.,<.. .-, i .  

feed  as  an aid ir, the  prevention of bactelial  infections 
caused by Sal~ocella  spp. (salmonellosis) in &cks  up  to 
2 weeks of age, 2s ar; 2iZ in the treatment of coccidicsis, 
for  the  control of hcterial  ir,fections causec? by Psstecrella 
multocida (fowl ckclerz) 21 breeder ducks,  and at a concec- 
trazion of 0 .OS% ir? feed  for  control of bacteria!  ir;iectios?s 
caused by Escherichia - coli (coiibacillosis), P. multocida 
(fowl cholera), P. an2t:pestifer (P. A .  infeciion)  2nd Sa!- 
monella spp. (s.&xnelicsis j in  ducks. 

- 

- 

The animal efficacy to incluc'e in vitro  activity, in 
vivo aquariam  and  raceway  trials as well as  field studies 
under  comzerical  conditiozs is summarized in the F.  @.I. 
statemept. 

f --: ;, Rorzet -30 is a  broad  spectrum  antibizcterial  premix 
containing  sulfzdimethosine  and  ornetoprim  used  in  the 
preparation of xedicated  .feeds. Each of these  drugs  ex- 
hibits  actibzcterial  efficacy  alone.  However, when they 
2re cor;,bined  in a  Found of premix  at  a  ratio of 113.5 g 
(25%) of sulfzlinethoxine 2nd 22.7 g ( 5 % )  of ormetoprim, 
2 greater and  broader  degree cf efficzcy at a lower dosage 
is  observed. c 



D. 2. (cont'd.) 

f 

The mode-of-acticn of the combination is  that of a 
potentiated  sulfonamide.  Snlfadimethoxine,  a  sclfonamide, 

- has  been  widely  used  in  the  treatment of a  variety of in-, 
fectious  disezses  in  humans  and  in  domestic  animals. I t  

. possesses a broad  spectrum of antibacterial  and  anticoc- 
cidial  activity.  Rapidly  absorbed  into  the  bloodstream. 
after  administraticn,  it is quickly  dispersed  into  body 
tissues, 2nd therapeutic blood levels 2re well sustained. 
The  drug  is  rapidly  cleared  by  the  kidneys, minimizing 
the  hazards of kidney damage. 

Ormetoprim, a pyrimidine, when used  alone  possesses 
some antibacterial  and  coccidiostatic  properties. However, 
when used  in combination  with  sulfadimethoxine, its pri- 
mary  function is to potentiate  the  activity of the  sulfa- 
dirnethoxine  against  pathogenic Eimeria species  and  against 
a wide variety of bacteria. 

The  use of sulfadimsthowje  and  orretoprim  at  the 
selected  ratio of 5:  1 in Romet -30 yields  a  potentiated 
sulfonamide which affords a lower  use level, enhanced 
sulfonamide  activity,  and 2 decrease  in  the  emergence of 
drug-resistant orgar-,isrns. It provides  an  increased chemo- 
therapeutic  index  and  a  broader  spectrum of antibacterial 
activity =.).,en ccmpared to non-potentiated suIfonamic?es. 

The mechanism by which non-potentiated  sulfonamides 
suppress  bacterial  growth  is well understood. Folic acid 
(pteroylglutamic  acid) is a vitamin for man and znirnals, 
bct  is not  required  by  zany  bacteria, becar;se they  are 
able t o  synthesize  their own fciic  acid.  One of the  steps 
of the  bacterial  synthesis of folic  acid  involves  the 
incorporatioll of -aminobenzoic acid  into  the molecule. 
This  step is blocked  in  the  presence of sulfonamides  by 
competitive  inhibition. 

Sulfoaanides  do  not  hzve  this  effect  in man and  ani- 
nals, because  these  species do not  synthesize  folic  acid 
but  depend oc dietary sotzrces of the  vitamin.  The  biolog- 
ically  active  fora of folic  acid is its reduction  product 
tetrahydrofolic  acid, which is an  importan; F-oenzyne in 
one-carbcn metabolism. Tetrahydrofolic  acAd is required 
for  the  synthesis of amino acids,  purines  acd  pyrimidines 
for  protein  as well as  in  nucleic  acid metabolism. The 
pyrimidine  Fotentiator  inhibits  one  step  in  the  enzymatic 
reductior. of folic acid  to  tetrahydrofolic  aicd,  thereby 
rendering  ineffective  any  folic  acid  rezainicg  in  the 
bacterial  cell  and  potentiating  the  effect  of.  the  salfcna- 
ride.  The  net  effect is tkat  less  drug  is  reqcired  for 
the same a~tibacterizl  activity  using  the  potentiated  drug 
than  the  non-potentiated  sulfonamide. 
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c 

I 

. I  The  salmonids  raising  cpe-ration is a highly  sophisticated 
-' and  licit&  industry,  restricted  tc  those  areas  where  the geo- 

graphic  and  environmental  conditions  (water  availability  'and 
. temperature)  facilitate  rearing and management for commercial 

purpcses.  Adlitionally,  salnonids  are  raised  in  suitable geo- 
graphic  areas  by  federal  and  state  agencies  for  restocking 
purposes. 

The  geographic  distribution of the  use of R0met(~)-30 
for  salmonids would be mainly limited to  the  North  Vestern 
part  of the U. S. , the location of commercial salmonid raising. 
The  raising of salmonids  for  restocking  purposes  could  result 
ir- a small  amount of drug  use  in  the  hatcheries  in  the  various 
states. 

Since  only a limited amount of trout  are  produced  each 
year,  approximately 20,000 tons  per  year,  the mzximum drug 
use  monld be limited. @n a worst  case  assumption, 50% of the 
trout would require  treatn;er,t when  all the  trout  are  full 
grown(4tfiis would involve  the  annual a1 use cf 2250 kg of 
Romet -30. A s  ncted  earlier Rcmet'5-30 is a 5:l combina- 
tion of sn1fadimethoxine:ormetoprin wh are  the  active 
ingredients  in a 5:3 ratio  for Rofenaidi'-40 which is ap- 
proved  for  use  in  poultry. 

In this  connection,  it may be of interest  to compare 
the salrzonids use  value  to  the  relative  size of the  three 
segments  the  poultry  industry  and  their consumption of 
RofeRaid ("-40. There  are  approximately 150 million turkeys 
rlised  annually  and  their growing  period is in the  order of 
20-24 weeks;  fotlr  billion  chickens  with a grcwing  period cf 
7-8 weeks,  and  there  are  approximately 1 2  million ducks 
raised  arxually  with a growing  peridd of 7-8 weeks. 

The  total  usage of R0fenaid(~)-40 in 1982 was 72,730 kg 
cf the 40% premix  representing 29,092 kg of dru  ubstance. 
The  turkey  industry  used 14,387 kg of  RofenaidFR'-40 (51% of 
the   Rofen~d  drug   to ta l )  to treat 10 million of the 150 million 
turkeys  groan  in 1982 The  broiler  chicken  industry  used 
13,673 kg  of Rofenaid(')-40 drug  substance  (or 47% 0 7  this 
total)  to  treat 150 million of the four billion broilers 
in 1982. The  duck  industry used 582 kg of Rofenaid 
drug  substance  (or 2% of this  total)  to'treat 450,000 of the 
1 2  million ducks  raised  in 1982. 

WY: ,  

Thus, j t  is clear  that  the  salmonids  industry, while 
important  by  itself  as a source of meat  consumed by humans, 
is  relatively  insignificant as related to the ' rest  of the 
poultry iwlystry which represents  the  current major use of 
Rofenaic! *. -40 medicated  feed. 
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D. 2 .  (cont'd.) 

Ronet(')-30 ccjntains a combination of five  parts  sulfa- 
: dimethoxine  and  cne  part  ormetoprim (5: 1 ratio).  The chemical 

dzta  for  sulfadimethoxine  and its potentiator is as follows: 

- - ._  Sulfadimethoxine, Ro 4-0517, is a  white  crystalline 

sulfanilamide. I t s  empirical  formula is ClZH140qNqS; its 
rrolecular  weight is  310.3. 

. powder  with  the chemical  name, N'- ( Z , 6  Cimethoxy-4-pyrirnidinyl) 
- 

Structural formula : 

/ OCH3 

'OCH3 

Its  solubility in various  solvents  and systems is: 

(g/lGO ml at  25OC) 

Water 0.005% 
9 5 %  Ethanol 0 . 5 %  cold, 4.0% hot 
Chloroform 0.1% 
Ether 0.1% 
Petroleum Ether 0.1% 
2N Hydrochloride 2.0% 
Acet0r.e 5 .O% 
Sodium Salt pH 9.3 0 . 5  g / d  

pH 8 . 6  0.1  g / m l  
pH 8.1 0.G5 g/ml 

The pH of a  saturated aqueous solution is 6 . 3 .  
The  melting  point is 199.4OC corrected,  via  the U. S.P .  

The  ultraviolet  spectrum  exhibits a maximum at 272  nm 
Eethod. 

and  a minimum at 234-236  nm in G.S .P .  9 5 %  ethanol,  with  the 
E = 707. 

Sulfadimethoxine is stable  in  water. 



D.  2. (cont'c?.) 

Sulfadimethoxine  is known to undergo  three  principal 
color  reactions : 

- 1. Bratton-Marshall  reaction 

; 2.  With ferricyanide  in  aqueous  potassium 
hydroxide, a reddish-brown  color is 
produced 

3 .  With cupric  sulfate  in  aqueous sodicm 
hydrcxide,  a yellow precipitate is 
prcduced 

No degradation of sulfidimethoAine  could  be  detected when 
a 1 mg percent  solution  in 0.01N NaOH of sulfadimethoxine 
was irradiated for  24 hours with  high intensity long wave 
( 3 6 0  n m )  ultraviolet  light. 

Sulfadimethoxine is stable  in the dry  form as 
evidenced by   i t s  excellent  in  other  medicated 
premixes,  such  as Rofenaid?@%?anc? its  outstanding 
stability on extended storage in animal feeds, as well as 
during commercial pelleting  operations  (see NADA 10-209V 
for  specific  details. 

Ormetoprim, Ro 5-9754, is  a white  crystalline  powder 
with the chemical Rame  of 2,4-diamino-5- (4,5-dime?isoxy-2- 
Eethylbcnzyl)  pyrimidine. Its empirical  formula is  
C14H18N4C2; i t s  molecular  weight is 274.3. 

Structural  formula: 



t 

Its  solubility in various  solvents  is: 

( p / 1 0 0  ml at 25OC.) 

Water 0.02 Petroleum  Ether  Insoluble 
95% Ethanol 0.81 (b.p. 30-6OOC.) 
3A Alcohol 0.28 Benzene 0.03 
Me t hzno 1 0.46 Dimethylacztmide 0.30 
Isopropanol 0.14 Propylene  Glycol 0.70 
Chloroform 2.06 Benzyl  Alcohol 4.30 
Ethyl Ether 0.02 Ace  tone 0.03 

The pH of a 1% aqueous  suspension  is 7.9. 
The melting  point  is 232.8O-233.3OC (U.S.P. Class I) 
Tne ultraviolet  spectrum  exhibits a m a x i m  at12i'5-279 m 
in acidified  3A  alcohol (0.01N El) with an E a of 274. 

Ormetoprim  is  stable in water. 

b t o p r i m  undergoes  oxidative  cleavage in alkaline 
pemganate to  yield 3,5-di1~eth~~uy-o-toluic acid,  mhich  is 
fluorescent with excitation and mission nnxima at 305 and 
345 m, respectively. Thus the  above  reaction fonrs the 
basis  for  the  regulatory  assay  of ometoprim in edible 
tissues. 

No degradation oi oYrr;etoprin;  could  be detectedwhen a 
one  percent  solu'ticn in 0.01NHCl  of Ro 5-9754 was irradiated 
for 24 hours with high  intensity  long  wave (360 nm) ultra- 
violet. 

Onretoprim  is  very  stable in medicated  prenixes  scch as 
Rofaaid-40 as well as medicated mimal feeds,  even on ex- 
tended  storage  and in cmrcial pelleting of medicated  feed. 
(see NAD4 40-209V  for  specific  details) 



D. 2. (cont'd.) 

The  toxicity of RCFENAID'R)-40 as  a combination and  each of 
. . its components has  been  evaluated  using  the  array of animal 

mole1 1. ted below and is the  basis for the 5: 1 combination in 
Romet TRlf-30: 

Acute .?'oxicitv 

i 

1. 

2. 

3. 

4 .  

- 
5. 

Acute  oral  toxicity - in  chicks singl e oral  dose  via capsule i n  6-day 

a. The LDS0 for  sulfadimethoxine is established 
(old  chicks w/a  14-day observation pericd 1 

to  be  greater  than 15,000 mg/kg body  weight 

b.  The LD for ormetoprim  alone has  been shown 
to  be 788 2 30 mg/kg 

c.  The LDjO for Rofenaid is 1575 t lC0 mg/kg 

singl e oral  dose via  capsule i n  2-week 
Acute Oral toxicity in turkeys (old  poults w/a 14-day observation  period 1 

a.  The LD for  sulfadimethosine is established  to 
be 17505$ 200 mg/kg body  weight 

b.  The LD for cirrnetcprin alone has  been showr. to 
be 400 2'40 mg/kg 

c .  The LD50 for Rofenaic! i s  930 2 45 n;g/kg 

Acute  oral  toxicity  in mice ( 

a. The LD for  sulfadimethoxine  is  estzblished  at 

s ingle   oral  dose via  suspension i n  5% gum 
acacia w/a 72-hour observation  period 1 

greater5Phan 4 O C O  mg/kg  bcdy  weight 

b.  The LDS0 for Grmetoprim alcne is at  3495 t 56 x g / k g  

c .  The for Rofenaid is established  at 2440 5 153 mg/kg 

Acute  oral  toxicity  in  rats 

a. The LDS0 for Rofenaid 

single oral  dose via suspension i n  5% gun 
(acacia w/a  5-day observation  period 1 
is 

Acute  oral  toxicity in rabbits 

a.  The LDS0 for Rofenaic? is 

2275 t 1 l 5  mg/kg 

singl e oral dose 
(acacia w/a  5-day 
12iO t 118 mg/kg 

body weight 

via  suspension i n  5% gum 
observation  period 1 
body  weight 



D. 2. (cont'd.) 

Tolerance  Tosiciq- 

6 .  

7. 

Tosicity  in  rats 

Rats  were  givftn  suliadimethoxine  plus  ormetoprim ccr.tinuous!y 
-.in  the  diet  at dosages up  to 100 rrg sulfzdinethoxine ? 60 rng 
orfietoprim  per kg bcdy  weight  per  day for 13 weeks. No $rug 
relate2  signs of toxicity  were  noted  except for a slight  de- 
pression of body weight  gains in the  groups  receiviq  the 
highest  doszge. 

Toxicity  in -- dogs 

In a 13-week study,  the  tolerated  oral  daily dose (in gelatin 
capsules) was 75 Eg/kg sulfadinethoshe + 45 mg/kg ormetopin,  
or 45 mg/kg ormetoprim by itself. 

E;!ctagenicity Testing 

S. The mutagenicity of'Rornet(')-30 and  its  components,  sulfa&- 
methoxine  and ormetoprir;.,, were  evaluatec! under the  sponscr- 
ship of the U. S. Fish and CVi!c?l!life Service,  Naticnd  Fishery- 
Research  Laborztory, P.O. Box 818, Lacrosse, \VI 54601, by tke 
EGbG Alason Research  Institute, 1530 East  Jefferson  --St., 
Rockville, hfD 20852. 

The  evduaticn 'cf Rbr~et (~) -3C and i t s  two components,  sulfadi- 
methosine  an2 crtretcjprim,  in the SaImoneX!a/man?malian-micro- 
some plate incorpration mutager3cit)r assays indicate  thzt 211 
three compounds do not  cause a significznt  increase  in  the 
number of r e v e r t a ~ t s   p e r  plate of any of the  tester  strair?s 
neither wit)! no r  without  metabolic  activation by rat liver 
microsomes. 

\ 

Safety fo r  Dncks 

9 .  The  safety of SDXI + OhfP (5+3)  to ducks has been e v d u ~ t e d  2nd 
repcrted to FDA in NADA 40-209V. Sulfadimethoxine plus 
ormetoprim  (5+3) has been fed at G.04% or  0.08% to over 1.6 
million ducks unzer  commercial growing  conditions for  f ive  
days,  the  period of t i ce  recommended for preventioa or con- 
trol of disease, without a sixgle  report of antowa-2  effects 
as measured  by  mortdity,  morbidity,  weight  gaix,  feed  ef- 
ficiency  and  downgraling  at  federal  ins2ecticn. 



D. 2. (cont'd.) 
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In  summary,  the  toxicity  data  indicate  that  bcth  sulfadimethoxine 
. and  cjmetoprim  alone  and  in combination are  relatively  non-toxic 
with toxic  effect  concentratiocs  in  orders of aagnitude  greater. 
than  any  Rofenaid  concentrations  that will be  encountered  ur,der 
any use conditions. 

These  -toxicity  data were used  by  the FDA, and as provided  by 21CFF. 
5556.490 and 5556.640, tolerances of 0.1 parts  per million (ppm) 
have  been  established for ormetoprim in the  edible  tissues of chickens 
2nd turkeys,  znd  for  SulfadiGethoxine  in  the  edible  tissues of chickens, 
turkeys  and  cattle. 

Practicable  regulatory  analytical  methods  for  determination of 
tissr?e residues  or  ornetcprin  and  sulfzdimethoxine have been  pub- 
lished  and  are on file in  the Focd Additives  Analytical hIar,ual on 
-&splay  in  the  Public  Records  and Document Center, Fccd and  Erug 
Administration,  Rockville, h!D . 

-. 

The  regulatory  procedure  for  sulfadimethoxine  has  been  compared 
using  both  gas  and  liquid  chromatography  to  validzte  the  colori- 
rretric  rea2out  using  five  tissues  (liver,  muscle,  skin,  kidney - 
and  intestinal  fat) from five  species (duck, chicken,  beef,  swine 
and  turkey) with 211 results  found  to  be  equivalent.  This  study 
was reported  to XADA 40-209V on February 9 ,  1977. 

A tissue  depletion  study of Romet ("-30 in  rainbow  trout  was  con- 
ducted  by D r .  G.  Bullock at  the National Fish Health Research 
Laboratory  at  Leetown, W. VA and  submitted to IP!XD 2205 on August 
23 ,  1 3 S S .  A cGncrete  raceway  study was used  with ar. everage  fish 
weight of 131 g  and  a  water  temperature of 10°C (50CF). he  fish 
were  dosed  in  their  feed  pellets  at a rate of  50 mg Romet('-30/kg 
of fishlday  for  a  total of five cGnsecutive  days.  Fish  were szm- 
pled  after 3- and 5-days of treatment  an6  at 1, 2 ,  3 ,  4, 6 ,  8, 1 0 ,  
1 2 ,  14, 16,  18 ar.d 20 weeks  after  last  dose. 

A fillet of muscle  with adhering  skin/scales was taken from five 
fish  at  each  sampling  period.  The  fillets  were  assayed  as  a  total 
sample  (muscle,  skin,  scales)  and  as  discreet  muscle,  skin  and  scales 
aliquots. A tctal  calcultted  value  for  the whole fillet was calcu- 
lated  using  the r??uscle, skin,  scales  assay  values, and the  proportion 
of each  by weig!lt: mcscle - 88.1%,  skin - 8.7% and  scales - 3.206. 
The  regulatory methods  described  were  used  for both sulfadimethoxine 
and ormetoprim for  all four sample types  with  the method validation 
recovery  values  determined  as  part of the  study.  Sensitivity of the 
methods was 0.05 ppm. 

The  data is summarized in  table I ,  page 12, and suppo  a six week 
withdrawal time following P five day treatrzcnt of Rcmet]j2)-3G at 
50 r r g l k g  of fish. 
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. T h e  fcllowing 27 pages are reproduced in tsct from the EIAR 

submitted  to NAEA 40-209 for  R0fenaid(~)-40 in ducks  dated. 

Febrcary 3 ,  1983. The  pages from the   R~fena id (~ ) -40  in .  

ducks EIAR are 9 through 3 6 .  The  areas  covered in these 

pages are: 

- the  environments1  stebility of SDbI and GMP 
under a variety of conditions, 

- the  effect of SEM and OM? on plant  growth 
and  the  aquatic  toxicity of SDM, O h l P ,  
Rofenaid 2nc? Romet-30 (Ro 5-0037). 
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-Three m i d u e  studies w i t h  ROFE;4AIDQ-40, using more than 400 ducks, 
have been conducted.  These studies involved  arhi  nistration of 
ROENAiP-$0 i n  the feed a t  contontrations o f  0.02% and 0.042 for 
eight-weeks, a t  0.02%., 0.04% and 0.08% f o r  six weeks, and a t  0.083 f o r  
three weeks. The results of the three studies shcwed t h a t  w i t h  211 
t r ea t i en t  regimns, the tissue residues  of  sulfadimthoxine and ormeto- 
prim hzd.- decrzased belcw the tolerance  levels w i t h i n  f i ve  days of drug 
withdr?,wal , and supported  assigrmnt  of a five day drug  withdrawal tire 
for  R O F E I \ I A I D a 4 0  atvinisterxd  to ducks a t  concentrations or' up to 0.08% 
i n  the feed. 

i '.. . 

These data adequat2ly  indicate  that  there is no bioaccumulation i n  . 
any of   t !ese  tissues.. These data should also adquately  cover the 
concerns on bioaccunul z t i o n  i n .  w i l  d f lying bi  r b  . The data tha t  have ' '  

been submitted as part of  other  applications on ROFENAID~-40 f o r  the 
chick2n and  tU&eY indicate  as wet1 tha t  no bioaccumuiation waul d 
Occur f o r  wi ld  flying b i r d s ,  . .  . 

\ 

The use o f  R O E N A I D ~ - - ~ O  i n  the duck industry will impzct on the 
envi mnxent when the excreta from the treated ducks enters the  environ- 
ment. Analytical mthods su i t zb le   fo r  assay o f  sul fadirethoxi ne and 
onzetoprim i n  excreta,   soil  and excreta  mixtures were developed  based 
on the regulatory ~ e t h o d s ,  validated and are included as':Ap'pendix A .  

' In o d e r  t o  provide a basis for evaluating  the environment31 f a t e  o f  
sulfadirzethcxine  and ormetoprim i n  the d c k  industry, the  CofiCent~3OnS 
of both were de tcn ined  i n  e x  rela frun dllcks re= eiving  the rn ximum 
t r ea tmn t  of 0.08% ROEEIAID@-40 i n  t h e i r  feed. 

ROFEPWI 00-40 at. the 0 . O X  level was asszyed f o r  onetoprim  via  the 
resulztory tissue assay  pncedure f o r  tha t  drug. Tr ip l ica te  szmples 

. indicated a content of 30.1 pprn w i t h  a stsndarti  deviation of k 2.3. 

Fresh fecal  materi it7 f r o m  ducks nai  ntai ned on fzed medi cated w i t h  

. Total sul fadihethoxine was assayed  via a modified  pmcedure  reported 
i n  Appendix A f o r  both  unconjugated and conjugated  drug. Triplicate asszys 
yielded 34.3 ppm w i t h  a standard'deviation  of A 0.3. 

KnowiEg this mximum quantity  for u n i t  feces, the n t x t  consideration 
i s  how the duck was raised  over i t s  l i fe t ime,  t h e  interact ion of i t s  
fecal  output, and i t s  entry  into  the  overall e n v i  rcnrnznt. 
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3. 2. (cont'd.) 

Basiczlly,  the grcwers use the  follcwir,g regimen: 

The s t a r t i ng  b u i l d i n g  contains straw l i t t e r ,  and i t  i s . u s u a l l y  
over -a  d i r t  o r  concrete  flcor. T h i s  builainy is  used to  house tne 
ducks fo r  their first 2 weeks; a t  t h a t  p o i n t ,  they ar2  allowed - 
to  run o u t  of doors. A ty?ical  yard is  sandy; i n  some o f che ol de r  
t i n i t s  , -they slope down t o  the watsr o r  stream. In other  operations,  the 
stream has been replaced. w i t h  a concrete  paddling  water Fcnd. The 
0';eration on Long Island  typically  involves the mvenent of ducks from 
b u i l d i n g  to b u i l d i n g ;  and i n  many instances,  the  hatchery i s  .located 
on cne  side  of the f a n  and the  pmcesring  plant i s  located on t h e  o ths r  
extreme end o f  th2 f a n .  

Therefore , there i s  a progression from the  hatc'lery  to  the  processi.ng ' 

plant i n  mveaent of these birds .  Tti s i s  pretty  typical on a Long 
k l m d  operation whzre they have an indoor-outdoor  type of operation. 
TGe mid-west i s  .differ+ inasmuch .as most o f  the ducks there  are  raised 
i n  total  confinerent. 

The disposition  of  t!e  fecal wateri a1 dur ing  this growth cycl2 and 
the  eventual  fate of this fecal ' nater ia l  i s  the primary question on the 
envi ronnental  impact of a quantity of drug i n  this particular  fecal 
material. As noted above i n  treated  eninals (0.08% active drug i n  feed) , 
tk  fecal  material wi 11 have 30-35 pprn ini  ti a1 concentrations of sul ia-  
dimthoxine and ometoprfm. The fecal  material is  then  handled-in  contact 
with  the strw l i  t t z r  i n  the fi rst 2 weeks of the qwth"'cyc1-e w i t h  the 
santiy so i l  m d  stram o r  paddljng  lagoons for the remaining growth period. 
The straw is raved fro3 the. b u i  1 ding and is then u t i  1 i zed by nurseri e s t  
gardeners or is  allowed to  stand. The end f a t e  of tne  fecal  material as- 
s o t i  ate.? w i  t h  the  strzw i s  f o r   f e r t i l i z i n g  use. Far wire raised b i rds  , 
a wzsh f 9 used t o  remove the feces fmm the  wire and the wash ~ o e r  throgsh  
s sett l ing  pt-cess t o  meet - the   State  and Fedwal requi recents. 

The S u t e  and Federal requirerents  ar2 instrumntal i n  dictat ing t h 2  
fa te  of the feces i t s e l f  and consequently any drug involvzd w i t h  it. 
Since  fecal  material has t o  be t reated t o  decrease  the  bacterial  count 
and to  decrease the oxycpn demand o f  this fecal  nateri a1 to  a prsscribed 
level as dictated by the State ,   these s t q s  have to  be included i n  the 
corsideration o f  the f a t2  of any of these compounds. The evaluation of 
the duck feces,  t!ereforP,  centers around the following  areas: 

(1) The s t a b i l i t y  of the compounds i n  the feczi   mtErial  
i t s e l f  and on standing i n  contact w i t h  feces-water 
and feces-soi 1 
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D. 2, (cont'd) 

On aerobic  oxidation  conditions t o  simulate  the  aerztion 
ste? o f  the waste  water  processing  treatiient 

The -consequent  leaching o f  these conpcunds' throush var- 
ious types o f  soil t o  simulate  rainfail on tne ex2osed , 

fecal mat& a1 

The concentrations of sulfadimetkoxine and omstoprim t h a t  
would be,found i n  practice on a workicg duck farm using 
ROFEtIAI D -40 

Tie ef fec t  of tne C G I E ~ O U ~ ; ~ ~  on. plant  types t h a t  coul d be gmwn 
i n  ' f i e ld s   . f e r t i i i zed  w i t h  the duck  rnaiiure 

The basic  evaluation o f  the   toxici ty  of  the compounds then- 
521 ves tr, standard aquatic  test   species,  b l u e g i l l  , water 
f l e a  and algae 

-, . - -.. . . .... 

i 
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The s t a b i l i t y  or' sul fadimethoxine and ormetoprim i n  duck-&rived 
environmental  sarcples a t  elevated  temperature and huniidity was deter- 
mined u s i n g  fecal  material  obtaingd  frcn ducks  maintained on unmedicated 
feed a t  a Long.Island duck farm: 

Individual 10 g fecal  samples,  soil-feces i n  a 20:l r a t i o ,  and water- 
feces i n  a 20:l r a t i o  were f o r t i f i e d   a t  a 10 ppm concentration of sulfa- 
dimethoxine o r  ormetoprim i n  glass   vials  and placed i n  an environmental 
chamber maintained a i  37OC and 95% r e l a t ive  humidity,  equipped w i t h  
visible and u l t rav io le t  l i g h t  t o -  sinulate  s u n l i g h t .  

Loamy so i l  and t a p  water were used. Dupl icats  assays were done for  
a11 sazplings. The r e su l t s   a r e  shown graphically i n  the  next  three pages 
for  feces,  feces-soil and feces-water. 

Examination of the  data shows t h a t   a f t e r  two days,  the  quantity o f  
sul fadimthoxine in the feces and soil-feces dropped t o  l e s s  t h z n  6% of 
the   in i t ia l   va lues  and t o  less than 22 a t  20 days w i t h  zero  rematning 
a f t e r  40 days. In the water-feces mixture which wzs basically  anzerobic, 
t b s  val u2 was 825 reaaining  af ter  two days , 59% a f t e r  six days,  less  than 
2% a t  20 days and .zero a f t e r  40 days. 

, These data  indicate  that  the  sulfadimethoxino, upon standing, i s  tie- 
Cr?tSed effect ively i n  feces i n d  i n  water-feces mixtures under anaercbic 
cocd~t-ions and when mixed w i t h  the soil . . .  

.Ormetoprim shows l e s s  OF a decrease under these conditions w i t h  zp- 
pmxirately 60-64:; mnaining  af ter  two days i n  the feces and s o j  l-fzces, 
5c% remaining aft2r 20 days, and i t  remzi ns essen.tially  constant  after t h z t  
point. In t he ' ca se  of water-feces mixture, 89% remains a f t e r  six days, 
ar;d a s  w i t h  the   o thers   a f te r  20 days,  the  value  essentially  stays  constant 
a t  approximately 50% of   the   in i t ia l .  In the  case o f  ormtoprim,  the  presexe 
of ormetoprim a t   t h e  55-day interval. was veri,fied by the  fluorescence  spectra 
of the  oxidation  obtained and i t s  comparison t o  the standard. 

The aerobic  oxidation  step i n  the  waste  treatment  process has been 
evaluated and the  original  reports  submitted  to NAOA 49-209V on  14arch 16,  
1979. 

Ambient a i r  was passed t h r o u g h  a 20:1 t ap  water:duck feces  mixture a t  
25QC af te r   dupl icz te  mixturzs were i n i t i a l l y   f o r t i f i e d  w i t h  5 ppm of  -sulfa- 
dinethoxine and ormetoprim,  assayed i n  duplicate, and sampled 12 t i m s  over 
the  next 30 days. The assays were reported  as  percent  of zera t i n e  concen- 
t r a t ions  and a r e   l i s t e d  as foltows: 
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Aerobic Oxida t ion  o f  Sul fadimnthoxine and Orrn2tcwim 

i 
Time 

. I  Interval 
( Days 

-------------- % o f  Zero-Day Concentration- 
Sul fadimethoxine  Onetoprin 

9 
1 2  
13  
14  
15 
19 
22 
27 
40 

92.3 
77.3 
71.0 
52.3 
37.7 
5.8 
4.8 
9.5 
9.9 
8.0 
7.6 
8.5 

93.6 
84.3 
74.6 
34.3 
9.6 
8.0 
8.5 

2.9 
2.6 
0 
0 

8 .3  

Inspection of the aerobic  oxidation  data  indicates  that both sulfa- 
d-'--+I. l ~ ~ l ~ L . l o x i n e  and ormetoprim are  extensively  decreased i n  the fecls-water 
r?.ixtwe  under  these  conditions. This long-term study indicates   that   the  

" ormtciprin whicn indicates stability'under  anaerobic  conditions, i s  un- 
stable  under  aerobic  conditions and shows a stezdy  decrease, w i t h  i e s s  
thzn  10% of t h 2  ini t ia l   mater ia l  remaining a f t e r  12 days; a f t e r  27 
days, t h 2  value goes t o  zero remaining. 

Sul fadimethoxine  under  aerobic  conditions shows the  'similar  rapid 
.. , . L. . 

decrease and then a leve l ing   e f fec t   a f te r  13 days w i t h  t S e  quantity  of 
sul fadisethoxine  renaining  essentially  constant  at  about 10% under aerobic 
ccndft iocs   af ter   that   point .  In summary, the  aeration step u t i l i z d  i n  
watzr  trea%mer,t will r e s u l t  i n  a massive decrease of the concen- 
t r a t ion  o f  sulfadimetnoxine and' orritstoprim i n  the feces-water _. 
nixture. 

- 
. .  . 

Translocation  of  sulfadimethoxine and ormetoprim i n  soil for  sizufatins 
the   e f fec t  of rain washing the sulfadirnethoxine and ormetoprim fron t h2  feces 
i n t o  t h e  so i l  was evaluated u t i l i z i n g  three  different  types o f  roil  ( 5 2 2  p .  - 17). 

Three agr icu l tura l   so i l s ,   c lass i f ied   as  loamy sand,  lozn and sandy @ 

clay loam, were evaluatad  individually, each i n  t r i p l i c a t e ,  by placing 
the  soi l  sample in to  a 20 mm i n  diameter column t o  a height  of 5"; . 
172 rnt of a 5 ppm solution of sulfadimethoxine  or ormetoprim was passed 

. through t h e  colmn. This volum i s  equivalent  to 20" o f  rain  passing 
t h r o u g h  t he   so i l .  

The effluent  water was collected,  1-inch a t  a t i m e  and assayed. Sub- 
sequently  the column was divided  into 5 segments which  were individually 
assayed. The results  are  presented on tables I and 11 located on p a s s  19 
and 20 wi t h  the total   of  e x h  corqound appi ied  t o  the col umn of 858 ncg. 

E 
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T h i s  5-inch  quantity  of  soil was adequate i n  the case  of sulfz- 

disethoxine  to  adsorb anywhere from 125-475 mg, depending upcn the  type 
o f  soil. The material i s  def in i te ly  adsorbed and n o t  degraded and can 
be extracted from the  soil 's  sur f ice  by a pH adjustnent and o r p n i c  
so1.vent extrzction. Wi th  ormetoprim, it was adsorbed on the column of 
soil w i t h  most of i t  concentrated a t  the bottom of the  colunn. 

022 

i 

i 

ihe   data   indicate   that  i n  the process of washing o r  passing  the 
material t h r o u g h  these columns, the  f ines  w i t h  the larger  surface  zrea 
per u n i t  vqluae have migrated  to the bottoin o f  the  column; and i n  the 
case o f  ornetoprim, i s  the  explanation f o r  the  concsntrat ion  a t  the 
bct tom inch o f  the so i l  colunn. 

For ornetoprim, a second experiment was evaluated t o  determine what 
happens when an additional 20 inches  of  tap  water i s  forced  into t h 2  columc 
a f t e r  t h e   f i r s t  20 inches a s  noted. T h i s  second 20 inches o f  water d i d  not 
elute any ometoprin from the soi l  column, and the adsorption  basically  has 
t o  be considered  irreversible i n  terns  of an aqueous system. Ornetoprfn 
was recovered from the column by a pll adjustzent,  followed by an organic 
sc1ve::t extraction so that   the   total   mzter ia l  was recovsred. 

These data can be summarized t o  indicate  that  sulfadirnethoxin2 is  ad- 
sorbed on the  surface of the  various types of soil and can range  iron 25 n g  
p a -  inch o f  soil a s  the  lcwest  case t o  95 mg per inch as  the highest. I n  
t h e  czss of  onetoprim,  the adsorption was complete and to ta l  , w i t h  the  
total  adsorption  czpzcf'ty  greater t h a n  the sample  lozd  of 900 mg. 

This bindin5 caF.::ity can also be determined i n  terms,of-ng/tu. ft. 
2 5  shown below: . . ... 

Sul fa- dinethoxl ne 0r;ceto;rin - soil (56 Clay) (rngjcu. f t . )  (mg/cu. f t . )  

Loany Sand (8) 
Loam (16) 

Sandy C l  ay Lcao ( 2 4 )  

A sunsry a t  this p o i n t  is i n  
t ha t  have been done t o  sinu?ate the 
f n ac tx l   Drac t ice .   In   sumar iz ina  

103 345 . 

224 345, 
275 345 

order t o  t i e  together  the nodel studies 
various  routes o f  handling t h a t  can  occur 
these  various  routes, i t  is obvious t h a t  

the amount'of  rtvailable  sulfadiame&oxine and ornetoprim remaining i n  t h 2  
environment a f t e r  any  of the waste'routes  taken i n  actual  practice is very 
small , i f  n o t  zero. The routes  noted  indicate  extenr,l?;z  decrease  and/or ' 

irreversible  adsorption'. To ver i fy  these laboratory  data,  SanplcS  WET^ 
taken from an actual working duck farm wher2 ducks were on 0.03% R O F E P W P -  
(30 i n  the  foed for a t  l e a s t  i x b  w e k s .  
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In order t o  determine what environmental  concentrztions  of  sulfa- 

dizethoxine and ometopr i s  would  be encountered i n  actual  use  of 
ROFENAIE3-40 f o r  ducks,  samples were taken  fron  a Long Island, New York, 
duck f a n .  

' The farm operates w i t h  a population of  approximately 40,000 ducks 
raised  for a period  of 7 weeks 3 days'. It's an  fn-and-out operation w i t h  
birds placed  each week. 

._ 
The uh- i t  had been on Rofenaido-40 a t  an equilibrium level  equating 

t 3  t h a t  which would be accomplished on the usual commercial Rofenaids- 
40 for  approximately  three months. .We would have expected  an  equilibrium 
t o  have developed,as the sludge removal i s  accompl ished  once a week. 

The freshly voided sanpl  es from b i r d s  t h a t  have been on 0.08% 
R O F E X I P - 4 0  were assayed and reported  earlier  as having 34 ppm and 30 ppn 
o f  sulfadirnethoxine and  ormetoprim, respectively. The b i rds  were maintained 
or, RCFE?!AIP-40 a t  0.04% f o r  t h e   f i r s t  2 weeks and have recsived i n  almost 
a l l  cases, a t   l e a s t  one 5-7 day treatment a t  0.08% ROENAID -40 once 
during  their  growing period. 

The assay  procedgres  reported i n  Appendix A were used to  assay ezch 
samp; e i n  trip1 icate .  

The smpl es analyzed from the duck farm are  described below along w i t h  
their   rzspect ive  valu2s  of  sul fadiinethoxine and ormetoprim. 

". _. -.. 

1) East Duck Run. This  sample repyesents  the  water 
coming l a rge ly  from the  young birds on wire. 
The fecrl  material i s  flushed i n to  a  cocduit for 
eventual  transmission t o  the  f irst  lagoon (indi-  
cated by sarnpl e 3 ) .  

... . .  

Sul fadirnethoxine 0.14 ppm 
Ormetoprim 0.0 * 

2)  Nest Pond. This sample was taken fron the pond 
where b i r d s  nay swim. I t  i s  in i t ia l ly   der ived  
fron  sping  water. I t  contains  the  output o f  the  
East Duck Run (sample 1) plus the  water from 
enviscerating and dressing  plant. 

Sul fadinethoxine . 0.08 ppn 
Ormetoprim 0.0 'I . 

. .  
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3) S1 udce from the First Laqoon. This 1 agoon is 

the  area i n  whicn the  ducks swim and contains 
the  water from locations  indicated by the 
above sampl es. 

SUI  fadinethoxine 0.74, ppn 
Onetoprin 0.23 1' 

. 4) North  Se t t l  i n q  Bed. This sanp? e i s   the  sludge 
taken from the bottom of t h e  North Set t l ing 
Road. This i s  nornally removed once a week. 

Sul fadimethoxine 0.32 ppm 
Ormetoprim 0.13 " 

5 )  South Se t t l i na  Bed. Sludge norma.:ly  remcved 
once a week. 

Sul fadimethoxine 0.34 ppm 
Ormetoprim 0.17 " 

6 )  Effluent. This 7 s  the  effluent.following 
chlorination which i s  then pumped into  the 
normal Long Island Sound i n l e t  water. 

Sul fadimethoxine 0.0 pprn 
Ormetoprim 0.1 .-.:. ..q ..-. 

7) Surface Sample. . A-large duck run containing a 
high psrcentage o f  fecal  material. 

Sul fadinethoxine 0.0 ppn 
Ormetoprim 0.0 

8)  Sample o f  the Sandy so i l  from 3-12" 0 2 1 0 ~  the  
. Surface o f  the  Runs.  Sanple was taken imrn2Ciately 

under sar;;ple 7. Ducks are  currently u s i n g  this 
r u n .  

. Su7 fadinethoxine 0.0 pprn 
Ormetoprim 0.0 

9) Fallow Subsoil ~ a m p l  e  Cornparzble  from a Pen 
Uhich Had Not  Been lJsed f o r   ~ u c k s  for Several 
Weeks. 

Sul fadimethoxine . 0.0 ppm 
Ormetoprim 0.0 'I 
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10) Straw Sample From Under 5 Week-Old Ducks M3intair;ed 
Under Shed 

Sul fadinethoxine 0.19 ppm 
. .  Ormetoprim 0.0 

A s i t e  map o f   t he   f am i s  included t o  p u t  the  various sample loca- 
t ions i n  Ceographical perspective. 

~. 

In summary, samples were assaykd t h a t  were taken from p o i n t s  i n  
the   s tar t ing ~ O U S S ,  the straw and sand base i n  ‘which the birds were 
being raised,  the  water i n  which they were swimming, the  various 

- lagoons a s  p a r t  o f  the waste t r e a t m n t ,  and f inal ly ,   the   eff luent  going 
t o  the  outside  environnent. In these  szmples, i t  i s  obvious  material is  

. present a t  a re la t ive ly  low concentration which i s  i n  l i n e  w i t h  rapid 
aeyrda t ion  o f  the material as shown i n  ths laboratory,  along w i t h  the 
obvious dilut ion  factor  i n  terms  of  area  being sampled. Most importzntly, 
t h s e  data show tha t   t he  waste  treatment  process does effect ively remove 
drug remaining .so the   eff luent  from the final waste treatment  conttins no 
sulfadimethoxine and only 0.1 ppm of ormetoprim. 

.. “. . .-.. . .  .. 



. .  . .  . ,  
... . . .  
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The possible  effect  o f  y l  fadinethoxine and orxetopri m from t h t  
manure o f  ducks fed ROFEriAID'-40 was evalueted u s i n g  the two conpaunds 
alone and i n  coabination w i t h  soils  versus'six  plant  types  directly. 
This i s  the worst case model, since  only  the compounds are  included w i t h  
no-manure present. 

The concentrations used i n  the t e s t  systems were ca l cu la t ed ' i o  
approxinats  those  estimated i n  soi l  from  duck  manure spread a t  a r a t e  
of 5 tons-   per   acre   ( the maximum use  level) on a dry manure basis. A 
second concentrztion series was also  included a t  4 times  the maximcm 
concentration,or 20 tons per acre  on a dry weight  basis. 

The concentration  of  sulfadiaethoxine and ormetoprim i n  duck feces 
from ducks receiving 0.08% ROFEHAIGa-40 i n  t h e i r  feed on an "as-is fresh" 
basis was reported  as 34 ppm and 30 ppm, respsct ively,   ear l ier  i n  this 
submission. A very  conservative  estimate of a dry manure concentration 
o f  both sulfadirnethoxine and ormetoprim i s  based on a fresh manwe water 
conten t  o f  75-80% fGr an estimate o f  150 ppm for  both on a dry  basis  for 
u n i  f ~ m i t y .  

Using a 6-inch  depth, t h g  weight o f  an acre i s  2 ?.lM lbs; therefore, 
a t  5 t m s  per  acre, a r a t i o  of 1 part  manure t o  200 parts o f  so i l  i s  ob- 
t a i n e d .  A t  150 ppn o f  each i n  the dry manure,  an appl icat ion  ra te  o f  
5 tons per acr2  yields 150 x 1/200 = 0.75 ppn i n  t he   so i l .  A t  4 times 
the nsximum  maflure r a t e  o f  20 tons  per  acre, a 4 x 0.75 = 3.0 ppn o f  each 
i n  the   soi l  Mould be obtained. 

The test concentrations i n  so i l  were thereby- s e t  basCd .on*the above 
-.4. . . 

caiculation  far 1 and 5 pprn of each  of  the compounds i n  sGil as  individual 
systems. 

Samples o f  each compound were  mixed w i t h  pot t ing  soi l  t o  investigate 
the   e f fec ts  o f  sulfadirnethoxine 2nd ormeto9rirn on plant growth. A posi- 
t ive  control  was prepared us ing  scdium azide while a negative  control had 
no modication  added. The seven  treatments used were: 

Treatment 1 - Sulfadinethoxine I ppn 
I1 2 -  

3 - Ometoprim 1 ppn 
4 -  
5 - Sul-fadimethoxine 5 poa + Ormetoprim 5 ppn 
6 - Control 
7 - Positive  control (sodium azide 50 ppm) 

u 5 
I1 

I# 11 5 
11 

II 

u 
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For each of the seven t e s t   s o i l s ,  10 f l a t s  of 20 seeds  each were 
planted  for  each  of  the  folloHing six species:  corn, soybean, cucuaber, 
barley, tomato and ryegrass. F l a t s  were maintained under noma1 growth  
cond i t ions  w i t h  watering done from the bottom ' ~ p  so as  not t o  f l u s h  o u t  
the  mdications.  The f l a t s  were kept under conditions o f  controlled 
ten2era.tw-e and humid i ty  and received 12  hours of i l l u c i n a t i o n  per. 24 . 
hours. 

The  numSer of seeds-germinating  pei  flat was recorded on day 7, and 
the approxqmate average  seedling  heignt  (cn)  per  flat was determined by 
measuring 25% o f  the  existing shoots aftar  planting. . On day 14 a f t e r  
p l z n t i n g ,  the  germination  count on a short  height measurement was repezted. 

The plants i n  each f l a t  Mere then  clipped a t  the soil l i n e  and 
weigh?< imxediately. An average  (wet) shoot weight ( 5 )  per f l a t  was then 
calcuiated. Due t o  seed var iab i l i ty ,  SOMQ seedlings  died  before  conpieticc 
o f  the t e s t .  The number o f  dead seeds was subtracted from the  number ger- 
minating a t  day 14 for  use a s  a divisor i n  calculating  average shoot weisht. 

The-raw data and s ta t is t ical   t reatment   are  inc!uded i n  the  basic r e ~ o r t  
subnitted t o  NADA 40-20% on July 1 2 ,  1932. The s ta t i s t ica l   ana lys i s  i s  
presented i n  bar graph form i n  the.next six figures by species  for t h e  f ive  
vzriables  analyzed. 

Coxparison of the  7- and -14-day observations of germinzt ion and shccrt 
height  provide a time  course  evaluation of  the  variable  mexured. Conpari- 
son of t h e  th ree   var iab les   a t  14 days, i.e.,  germination,  shoot  height and 
shoot  .weight, can be used as  an index of  tox ic i ty  w i t h  a tof ic . -effect  de- . .  
fined  as a negative  eifect  on all.   three  variables. The figures czn be 
described i n  terms of  thef r  14-day data  as foi;cws: 

Ficure I (corn seeds). The Sdrl 5 p ~ n  and OXP ( I  and 5 p p ~ )  
t r eazmnt  groups had sisni ficantly  higher  averace shoot 
weisht  than the untreated  controls.  There were no s i g n i -  
f i cmt   d i f f e rences  between trea&&ents w i t h  rsspect t o  ger- 
nination rate and average shoot  height. 

Fiaure I1 (cucmber seeds) .  There were no s isnif i   cant  differ-  
ences between t reatcents  w i t h  respect t o  g s n i n a t i o n  rate; 
however, both the OFIP 5 ppn and SDt4 + OMP t r e a t m n t  groups had 
significantly  lower  averzge s h o c r t  height and weight t h a n  the 
control group. 

Fiaure 111 (soybean seeds). The SGH 5 ppm, GMP 5 ppm, and SGM 
+ OP!? had a significantly  higher  germination  rate  than the con- 
trol . tiowever, a l l  these groups and the OF!P 1 ppm group had 
s igni f icant ly  lower averqe  shoot  weisht t h z n  the  controls. 
Both 0;dP leve ls  had s ignif icant ly  lower  average shoot height 
thzn  the  control group. 
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Fi aure I V  ( tamto  seeds) .  There wer2 no significant  differences 
betwen tr2atrents w i t h  respect  to  gerni  nation  rate. The OM? 
1 ppn hzd significantly  higher  average shoot  h e i g h t  and weight 
than -controls,  while SDM + OMP had s ignif icant ly  lower sverase 

' shoot  weight  than  control. 

f i  cure .\I (barley  seeds). The SOPI + OPlP had a s ignif icant ly  
lower  gerni  nation  rate  than  control  while each of the SDH levels  
hed s ignif icant ly  h i g h e r  average  shoot weight than  the  control. 
There .were no significant  differences between t rea t ren ts  w i t h  
respsct t o  average  shoot h e i g h t .  

F i G u r 2  V I  (ryegrass). The SDtl f O?lP treatment group had a 
significantly  lower  gemination  rate and average  shoot weight 
than the  control group, while the SDM 1 ppn group also had 
significantly  lower  average  shoot  weight  than  the  control group. 
There wer2 no significant  differences between groups for  aver- 
a ~ e  shoot  height. 

Inspection  of  the six figures shows no consistent  toxic  effect  es defined 
Freviccsly  for eny o f  the plant  types w i t h  any of the treatments  tested. 

Tns data  indiczte  therg will be no s ign i f icant  toxic effect   to   plants  re:ated 
to  sulfadis2thoxirie and ometoprim where duck droppinas  frcn ducks receivsng 
up t:, 0.08:; ROFEX4Ip-SO i n  their   ration  ar2  spread  as mar,ure a t  5 tons p2r  
a m  (dry basis) o r  20 tons per acre (SX noma1 ra t e ) .  

. There is  r.0 difference betv!een levels  of sul fadimethoxine  and ormGtoprim. 
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Rofenaid  and i ts  individual components have been evaluated v, or su s 

T'ne acute  toxicity  of sul fadinethoxine, ormetoprim and ROFENAiD'-40 

three aql;atic species us ing  s t a t i c  systms.  

to bluegill  (Lemrnis  macrochirl;sj,  wster  flea (Daphnia maana) and fresh 
wafer  alga  (Selenastrum  capricornutun) was deterinined by E.G.&G. 8 io -  
nomics.' The b l u e g i l l  and water  flea work was done a t  the E.G.&G. Aquztic 
Toxicology-  Laboratory i n  Wareham, MA and the  f r s h  watlr  alga work tt 
the  E . G .  &G; Marine Research Lab i n  Penszcola, FL. The original  repcirts 
were subni-tted t o  FlADA 40-209V  on  March 16, 1979. 

Procedures  used i n  the  96-hour acute   toxici ty   tes t   for   bluegi l i  
io:lowed those  described i n  "Rethods for acute   tox ic i ty   t es t s  w i t h  fi'sh, 
macroinvertebrates and amphibians by the  Committee on Mcthods f o r  Toxi- 
c i t y  Tests w i t h  Aquatic Organisms," U. S. EPA, April, 1975 (EPA-660/3- 
7 5 - 0 9  Ecological  R2search Series). 

Proce2ures used i n  the  48-hour acute   toxici ty   tes t  f o r  water  fiea 
(Daphnia magna) fo7lowed those described i n  "Methods .for acute toxici ty  
t s r t s  w i t h  fish, macroinvertebrates and amphibians by the Com.nittee o n 
Methods for  Toxicity Tests w i t h  Aquatic Organisms," U.S. EPA, April, 
1975 (E?A-660/3-75-009 Ecological  Research Series).  

The 96-hour t o x i c i t y   t e s t  w i t h  fresh  water  alga  (Selenastrun-capri- 
cornutm) was based on "The 'Algal Assay Procedure: Bottle  Test,'!  National 
Eutrophicatfon Research Program, Pacific Northwest Water Laboratory, 
Corvallis, OR (U.S. E P A ,  1971) and R.H. Hal1,"An Algal Toxicity  Test Used 
i n  the  Safety Assessment of Detergent Components," presentzd, b.efor.e'the - 
36th---Annual Weeting of t he  American Society o f  Limnology a i d  Oceamgrzphy, 
Inc.,  '-Salt Lake City,  Utah (1973.). 

The maximum exposure times were used for t h e  acute  toxicity  values 
1 Ssted below for the  three  species.  

Acute Toxicity t o  Bluegill  (96-hr) 
Compound - ( L C S ~  m a / l  i t e r )  

Sui iadirnethaxine No mortzli ty noted i n  a saturated  solution 
Orrnetoprim No mortali ty noted i n  a saturated s o i u t i o n  
ROFENAI D9-40 No mortali ty noted i n  a szturated so lu t ion  
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The ometoprin and  Rofenaid t e s t  fish were stressed by lovj dissolved 

oxygen Concentrations  (less  than 40%) i n  a l l  b u t  one  Rofenaid t e s t  con- 
centration a t  96 hours. T h i s  low dissolved oxygen concentration  obviously 
rssulted i n  r a r e   e f f ec t s  than wculd be expected for the t t s t  cheirical 
concentrations used. - .  

Acute Tcxici t y  t o  Uater Flea (48-hr) 
Compound &o ma/li ter (-c 95% confiaPnce  interval) 
Sul  fadinethoxine 53 (26-105) 
Ometoprim 
RGFENA? Do-40 

33 (18- 60) 
38 (23- 61) 

Acute Toxicity  to Fresh Water A1 ga (96-hr) 
Cox;pound LC50 ma/l i t e r  (k 95% confidence  interval ) 

Sul fadimethoxine 170 (42-688) 

Ormetoprin 90 (21-378) 
ROFSIAI D ' 4 0  38 ( 6-238)' 

The wide v a r i a b i l i t i e s  i n  the 957: confidence  intervals  indi-cate  these 
deteminations  are  prabably  affected by the low water  solubiTity.oi  t h 2  
drugs re la t ive   to  the concentrations used. 

The f o l l  owing additional  data wer2 gathered on t rout  and catf ish by 
the U.S.  Fish & !Jil d l  i f2 Service a t  Leetown, W. VA and LaCross , !JI during 
t h e i r  evaluatfon of Ro 5-0037 which has a r a t io  of 5: l  (sulfadinethoxine: 
ometoprin)  as conpared t o  ROFENAIDQ-30 a t  5:3 (su1fadimethoxine:oreto- ' 

prim).  

The National F i s h  Hzalth Research Laboratory i n  Leetown, W .  VA evalu- 
ated Ro 5-CC37 by medicating the feed  to   t rout   to  provide  a dose up t o  
409 rnglkglday for 14 days a t  13OC water  temperaturz. w i t h  no signs o f  t ox i -  
c i t y .  

The National Fishery Research  Laboratory a t  'LaCross , WI i n i t i a l l y  
evzluated  the  dry powder 3G% Ro 5-0013 dry premix vs so1utior.s  of each 
drug  and the  formulation. o f  52 solution Ro 5-0037 as a source o f  drug 
for f i sh   t cx ic i ty   t es t ing .  

The s t o c k   s ~ l u t i o n s  o f  s~11fadi;nethoxine and ometoprim w2re prevared 
i n  base and acid,  respectively w i t h  a Ro 5-0037 fomulated  to y i e l d  a 5% 
soluticn were used i n  the t e s t .  I t  mtist be noted tha t  use of  the above 
s o l u t i o n s  do not  insure  solubili ty of  the drug i n  control pH aqceoos 
sys tem.  
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Methods f o r  conducting the toxicity  tests  are  standardized  according 
t o  the Cornittee on blethoas for  Toxicity Tests w i t h  Aquatic Organisms, 
EPA-60/3-75-009. I4ost of the  material s were so non-toxic t h a t  LCjD'S 
could  not be determined, 2nd those  results  are  reported  as  the hignest 
concentration  exposure  that Frodclced no mortaii t y  as shown i n  the follorv- 
i n g  tab! e I (page. 3 6 ) .  (2.ppe::iix 8 c o n t a i x  C e  r e fe rex?  data.)  

The 1 i-qui d i n  the i n i  t i  a1 aeration 1  agoon of  the working duck f a n  
r2pr2sents ..the worst   case  si tuation w i t h  sulfadimthoxifie and ometoprim 
cmcentrs t jon  of  0.73 ppm and 0.23 ppm, respectively. 

-1 

1 nese datz can b2 used to  cal  culate the factors  before any toxici ty  
would be evident based on the most sensitive species  for each component 
and the Combination. The water   f lez  i s  the most sensi'tive species  for 
sulfzdir&hoxine and ormetoprim individually w i t h  26 mg/liter and 18 Kg/ 
l i t e r ,  r e spec t ive ly   a t  the -95% confidence  interval  yielding  35-fold 
2nd 78401 0 factors-  for  sulfadimethoxice and ometoprim. A f a c t o r  o f  
6- io1 d i s  calculated u s i n g  the 6 mg/li t e r  (-95% confidence  ir;terval ) 
Val u2s f o r  ROFENAIOQ-40 i n  fresh water  alga and the sum of the sulfadi-  
methodin? and ormetoprim concentration i n  the lagoon  water. 

SUSIFA;3Y 

The impact o f  sulfctdinethoxine and ornetoprin i n  duck fecal   natwial  
for birds t h a t  have received .ROFENAIp-40 a t  concentrations u p  t o  0.08% 
i n  t h o i r  feed  has been evzluated.  Lzboratory  studies u s i n g  fecal  Ratter 
f r c n  ducks receiving ROFSW,ID9-4O have evaluated the stabi1,ity -o f  slrlfa- 
dizet5oxine and orxeioprin i n  fecal   mat ter   i tsel f  and i n  so i l  and water 
mixtures.  Aerobic  oxidation  and  soil  percolatfon  studies were also 
u t i l i zed  w i t h  th i s  fecal sample. The laboratory  studies  indicate t h a t  
both sulfsdimethoxine and ornetoprin  are  4ecreased  rapidly 2nd also  zre 
adsorbed on soil   surfaces.  Data  from  a working duck fam u s i n g  ROENAID'-LtO 
confirms the  very small amounts of  sulfadinethoxine and ormetoprim present 
i n  actual  practice. 

The tisst;e  residue  data shoN t ha t  no bioaccumulation  takes  place i n  
ducks while on use  concentrations  and,  therefcrre,  eliminates th i s  concern 
for  w i l d  f lying birds. The toxici ty   data  i n  five species show t h a t  the 
conpourids are  basically  non-toxic. The bluegill and water  flea  data  aiso 
ind icz te   tha t  t h e  compounds arc! shown t o  be basically  non-toxic  to 
these environmental  monitors. The acute  toxicity  to  fresh-xater  alga2 
reinforces this pattern of non-toxicity. There i s  no consistent  toxic 
e f f e c t  for six spgcies o f  crop and non-crop mono- and dicot   plants   a t  
four   t ines  the maximum t h a t  would b2 obtained  via manure application. 

The laboratory, working fzrm and toxici ty   data  show t h a t  ROFENAID3-$0 
use i n  ducks will  not  present an environmental  concern to   the  area.  

Clearly  beneficial  effects will r e s u l t  from the implementation 'of the 
proposed action,  including  the more e f f i c i en t  production  of  ducks w i t h  the  
concoaitant  savings i n  feed and ecergy, a s  well a s  other  benefits. This 
will be discusssd nore f u l l y  i n  Section 5 .  

A secondary  environmental  consequence r e su l t s  from the  discharge o f  
pollutants  into  the  ecosphere d u r i n g  nanufact!Jring.  This  aspect i s  con- 
sidered  quantitatively and from  a resulatory  point-of-view i n  Section 3 .  
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KXiCI'TY STCDIES - Ro 5-0037 ( R ~ m t ( ~ ) - 3 0 )  

Reproduction,  fertility,  ccnditions  of  the  offspring  for 
salmon,  percentage of egg  hatch,  survival  of a l l  stages 
were  rot  different in the Ro 5-0037 injected  fish  thzn  in tge 
non-dicated salmn as  reported  to MD.4 125-333 on 4 / 8 / 8 3 .  

These  data  are  obtained  fran a preliminary  evaluation  of  the 
influence  of Ro 5-0037 acfninistration  to  Atlantic salmn brciod 
stock,  by  the  parenteral  route. It was  initiated  in 1979 at 
the  Craig  Brook,  National  Fish  Hatchery,  East Grlm-d ,  Maine 
ur,der  the  supervision  of Cr. G. Eullock and Mi-. M. Hendrix, 
Hatchery  0:anager. 

_ _  

The following  studies  were  ccnchcted  to  evaluate  the  safety 
of Ro 5-OG37. 

1. Effect  of  the  direct  contact  of Ro 5-OC37 5% soluticn 
on  salmon  egg  incubatior, 

2.  Effect of prespaming injections  of Ro 5-0037 on 

3 .  Incidence of man percent  eggs  cbtained frm brood 

4. M e a  eggs  per pond of spazing weight. 
5. Survival  rate  frun  hatching  to one year-of age  at  the 

sahcn egg  incubation 

stock in 1979 through 1981. 

Craig  Brook  National  Fish  Hatchery. 

Tr,e  hatchery  nznager  conducting  these  studies  reported: 

"D~CI not  see my significant  difference  in  egg  surt-fvabi l i  t y  
(eye-up) in eggs frm injected and nowinjected parents a d  
feel ccmfortable with that  infom2tior,, but we did  rot  keep 
test m d  control  grcups  separate m n g  the  resulting f r y ,  
parr, n d  smolts ard c m o t  r&e definite statments about 
those  life  stages.  \$hat we have said is thzt there was no 
apparent h a m  frcrnRo 5-0037 during  those  life  stages  be- 
cause o w  suwivabi l i ty mzs as gocd  or  better thax what we 
have  seen  in the past  &en no F.0 5-0037 &as used. We keep 
daily  records on all  lots  of  fish frm the t i m  they  are 
feeding fry u n t i l  they  are  released  as snolts, ax? it is 
fran  these  records  that we rgke canparison." . . . 
"We  did  keep  elaborate  records G:I egg  survivability  for  our 
arvn infom-zticn and have  provided  that  data  but,  since \-;e 
were engaged  in no fonal e-qerirentation at  other  life 
stages, no other raw data are available." 
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XSICITY S T D I E S  - Ro 5-0037 (cont'd.) 

c 

=,e results  frcm  these  studies  are  as  follows  establishing  the 
safety  of Ro 5-0037 to  the  target  species. 

1'. Effect  of  Direct Gntact of Eo 5-0037 on Atlantic 
-Salmon Egg  Incubation Conhcted in Fall 1979 at 

_ .  .'Craig  Brook --- National  Fish  h'atchery 

The purpose  of  this  experixzat was to see if Ro 5-0037 at  the 
5% concentration,  as  used  for  ir.jecting  the  Atlantic salmn brood 
stock,  applied  directly  to  eggs m a s  lethal.  If it has  been, a 
decision  hac? to be rrade as to  Whether  or  not  to inject late ar- 
riving  fish. The egg  sacs  are  quite  large in late m fish  (pro- 
truding well belcw  the  injection  site) arc? there m s  ccncern  about 
injecting Ro 5-0037 directly  onto  the  ovareis. 

Eggs  from  one  female  Atlantic  salmon  were  divided  into  three 
lots. One lot was bathed in 5% Rc 5-0037 solution imdiately 
before  fertilization,  one  lot w 2 s  bathed in 5% Ro 5-0037 solution 
imediately after  fertilization, and one  lot Bas bathed in mater- 
the noma1 procedure-to  serve as a control. 

Five  milliliters  of  both Ro 5-0037 5% solution  and  water  were 
used  for  the  bath,  since 5 ml is the  around  usually  recpired  for 
injecting  each  brood  fish. The eggs  were  theE  disinfected in 
Wescodyne, enmxrated by displacment, atld nortality  mas  picked 
weekly.  According  to  the  hatchery mager, the  "direct  contact" 
e-xperirent  is m r e  valid  thzn  other  tests,  because  the  sarze f m l e  
cculd  be  used  as  the  scurce  of  eggs. 

Fn 54037 before 
Fertilization 

Ro 5-0037 after 
Fertilization 

Resu 1 t s 

Green Eggs - - .. Eyed Eggs % Eyed 

2393 

2175 

2359 

2152 

9 8 . 6  

98 .9  

G n  t ro 1 (Water ) 2683  2664 99.3 

Since  the  test  showed no deleterious  effect  &en Ro 5-0037 was 
ad2ed  directly  to  the  eggs, it w-as comluded that  injections  onto 
the  ovaries of late m. fish  should  not  be  deterizrental. 



TCXICITY SIXEIES - Ro 5-0037 (cmt'd.) 

2. Effect  of  Frespanning  Injection of Ro 5-0037 cn 
Atlantic Salmn Egg Incubation  Conducted in Fall 
1979 2t Craig  Brook - National  Fish  Hatchery - 
A l l  fish  had  received 50 %/kg Ro 5-0037  by injection upon mid- 

-2 arrival  at  the  hatchery.  &proximately two weeks  befcre 
spavming  (on  October IS), test  fish  received a second  injection  of 
Ro 5-0037. Fish  were  then  spawned in the a o m l  rrmxer and  the  eggs 
mere held  separately. Tie eggs  were  disinfected  in  Wescodyne, 
exmerated by displacexnt, an? mrtality Was picked weekly. Egg 
mrtality records  were  raintained throqh shocking. 

Resul t s 

Fish  Green Eggs Eyed Eggs % Eyed - 
Late Injection 1 4034 1298  32.2* 

2 6006 5733 95.5 

No Late  Injection 3 4278  3720 87.0 
4 6120 5250 85.8 
5 7041  6801 96.6 

T- P 
Probably a bad faale rather  thzn any problemvith Ro 5-0037. 

It is  evident  frun  this  table  that the ixidence of  eyed  eggs 
obtained irm.brood stock  treated  with  one  or  two doses of Ro 5-0037 
'uzs very  sizilzr,  except  for  those  obtained  fran  fish #l. As the 
hatchery  manager cmnted, the  laver  incid.ence  of  eyed  eggs mas 
Frobzbly  due  to 8 bad  fenxle,  rather  thvl  to Ro 54037. 

According t o  the  hatchery  rranager,  "The  problem  with  arriving  at 
ar-ything  conclusive &en corrparing  prespamning  injections  of  incoming 
adults  with  Eon-injected  controls  is  that  there  is so rmch variaticn 
in egg survivability  betneen  individual  females  regardless  of  whether 
you do ulythir.g  to  them  cr m t .  Therefcre, a large n d e r  of  fish  is 
reqcired  to  neutralize  the a.frccts of  such  things  as a bad  female 
(the  one sham in the  experiment  that  had o ~ l y  a 32.2% eye-up  is an 
exqle) ." 

I 
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?cXICI?I’ ,WIES - Ro 5-0037 (cont  Id.) 

3.. Incidence  of Eyed Eggs Cbtained  frcm Erock Stock 
Injected  or  Not  Injected  with Ro 5-0037 

The data  obtained in a three  year  study  involving 239 ‘fish 
are-reported in the follming table: 

._ 
Idear. % Eyed 

Arcsin % Transfomation 
Year N X 95% Confidemce  Interval - - -- 

Rc 5-0037 Injected 
1979 11 79.6% 
1980 142 91.0% 
1981 69 87.4% 

Ro 5-0037 Not  Injected 

69.3-88.2% 
89.6-92.4% 
83.4-90.8% 

1979 4 88.0% 85.2-90.5% 
1980 13 92.7%  89.8-95.3% 

It  is  evidenced frcm the  abcve  data  that  the  mean % eyed  eggs 
incidence was very similar  independently f k m  the  prespawning 
icjection of Rc 5-0037. 

Mean Eggs/% Spzuning  Weight 

Data  collected  in 1980 on the n&er of eggs  produced by 149 fish 
(136 injected with Ro 5-0037 and 13 not  injected)  are  presented 
in the  following  table: 

r: X SE 95% Confidence  Interval - -  - 
Ro 5-0037 Injected 136  825.5 11.1 803.7-847.4 
Ro 5-003’7 Not Injected 13  852.8 32.1 782.9-922.7 

It is  evidenced from the  above  data  that  the nuder of eggs/lb 
spamning  weight was very  similar in both  experimental groups. 
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KKICITI' SI'd3IES - 5-0037 (cmt Id.) 

4.  Atlantic  Salnmn  Survival Rate frcm 
Hatching Up to &e Year of Age 

-.- 

--- 
Cata  obtained  on an initial pcpulatior,  of 653,147 Atlantic 

salmcjr.  hatchet2  in 1979 through 1981 at  the  Craig  Erook  Nztional 
Fish'Hatchery and fo1lw;ed up to  at  least  one  year  of  age,  are 
-repo.rted in the following  table: 

Craig  Brock WE Production 

Fry A1 ive  Stocked  to Survival at  Survival at 
Brood at h i  tial  Raceways Cne  Year 2 /01 /83  
Year  Feeding No. (%) No. (% Stocking) No. (% Stocking) 
1979l 189,341 134,700 (71.1) 111,000 (82.4)3 - 
19P02  212,659 177,465 (83.5) 164,822  (92.9) 158,075 (89.1) 
19812 241,147 201,092  (83.3) 186,000 ( 9 2 . 5 ) *  

t 

'Fry derived  frcm Ro 5-0037 and non-Ro 5-0037 injected  parents (mixed). 

2F~y derived  frcm Ro 5-0037 injected  parents. 
' A l l  fish  stocked at end of first  year,  contracted  furunuculosis. 
4Fish less thm one  year  old  at  this  reporting  date (2/1983).  
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R 0 r x e t ( ~ ) - 3 0  will be  used to control  septicerzic  diseases of fishes 

by coating  pelleted food with  this  drug  or  by  including  the 6rcg into  tke 

mash before  pelletization. Even though  fish will consume -the  medicate2 

food,  and  the  drug is not  readily  water  soluble, a smal! percentage of 

R~rne:'~*)IiO will be released  ir,to  the  water mainly from  fecal  material of 

trelted  fish.  Because  fish  are m t  raise2  under  unifora  cor,ditions, 

certain  standards must be  applied  to  reach a reaiistic  figure of the amount 

of drug which may be  found  in  water.  In  determining  this  figure,  the fol- 

lowir,g assumptions will be  used: 

Standard  Racesv2 - - -  

Although larger  or  smaller  ponds  or  raceways may be use2 for fish 

culture, a raceway which is 60' x 6' with  water 1 .5' deep is  most ofter. 

usec'. With these  dimensions,  the  standard  raceway  cor,tains 540 cu. feet 

Censity of Fish 
- .  

This  represents  the amount of fish which 2re  held  in a standard 

raceway. h!ost fish  culturists do not  esceed a density of 0.5. This 

figure means that  fish  are  cultured  at a rate of me-half  their  length 

as expressed  in  Ibs/cu  feet. Thus if 6-ixch fish  are to be  places in a 

rzcemay there would be 3 Ibs/cu  feet of water  or 3x510 cu ft  = 1620 lbs 

fish/raceway. 

Flow Index 

This  reflects  the  relationship cf pounds of fish  per gallon per minute 

(gpm) water flow to  fish  size.  This  value  varies  with  temperature  and 

altitude  (see  table in  attached  material). 



t Water Flow ( I )  

, This  is  determined  using  flcw  index,  weight  of  fish,  and  length of 

f is t  : 

. 
~. Weizht of Fish (lb) 

Flow Index (gpn) x Length of Fish  (in) 

With the  above  information,  estimates of R0rnet(~)-30  concentration  in 

mater  containing  fish  can  be made. 

A raceway of 3-inch fish  are  to  be  treated  for 5 ciays with R 0 r n e t ( ~ ) - 3 0  

a: the rate of 50 mg/kg/day. Keight of fish in  raceway = 1.5 Ibs fishlcu. 

f t .  water x 34G cu.  ft.  water or 810 lbs. Drug will be  used  at 50 mg/kg/ 

day or  22.7 mg/lb x 810 Ibs or  18 .4  g pure Ron;et('.)-30/day. 

f 
810 Water Flow into Raceway =1 .61* x = 168 gpm 

"Flow index at  52OC and 1000' elevation 

168 x 3 . 8  = 637 liters/min. 

637 x 60 x 24 = 917,280 liters/dzy 

If i t   is  zssumed that  none of the  drug  were  utilized  by  the  fish  and 

all IS .4 g were found in the  water,  the  concentration of Rocet(*.)-30 in a 

24 h volume of water would be: 18,400 mg/917,280 l i ters  or 20 ppb. 
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Esanple 2 

Treat a raceway of 9-inch fish with 2ornet ( R )  -30 for 5 days  at 

50 rng/kg/day. 

Weigh$ of fish = 4 . 5  x 540 = 2340 lbs 

22.7 .kg  R0met(~)-30/lb x 2430 lbs = 55.2 g R0met(~)-30/day 
~. 

2430 Flow Xate = 1e61 x q,, = 168 gpm 

168 x 3 . 8  = 637 literslmin. 
637 x 60 X 24 = 917,280 litersI24-hr 

Again,  assuming  that  ncne of the  drug were  absorbed by the  fish,  this 

wcdd  be 55.200 mg/917,2SO liters or 60 ppb. 

From these two examples, which represent  the  size  extremes  that would 

receive focd  medicated  with R0met(~)-30,  i t  is apparent  that  even i f  none 

of the I r u g  were  absorbed,  there would be  only 20-60 ppb in  the  water  per 

day‘  on each d2y of treatment. However, since  nost of the d rcg  administered 

would be  absorbed  and slowly released  by  the  fish,  the  actual  cor,centratior, 

of d r u g  in  the  water would be  considerzbly  lower. 

A model raceway study was conducted  at  the  Rational  Fisk  Eealth Re- 

search Laboratory to mimic the  worst case situation  noted  above. This study 

is izclxded  as  Appendis I to  this report. 

Examination of this  data  shows  that  very low ccncentrations of SEI\: and 

GhiP are  encountered  in  the  effluent  water  both  during  and  post-dosing. P. 

single  value of 0.025 ppm SDM in the  water was noted;  however, it must be 

balanced  with  the 30 (out of 43)  samples which had  less  than 5 ppb of SDhi. 

The OhlP assays showed  one  water  value  at 6 ppb  and  the  rest of the 43 LzarnFIes 

at less than 5 ppb 06!P in  the  water. 



The total   collected sediment from t h i s  study shcwed 7.2% cf  the 

dosed SDf4 s t i l l  present and l e s s  t h a n  0.3% of  the OPIP. 

SUMMARY 
~. 

The impact o f  SDM and OMP has been reviewed previously  for  the  use 

o f  gofenaid i n  Cucks (EIAR dated 2 February, 1983 t o  NAdA 40-209) and i s  

included w i t h  this report. 

The SDM and OMP concentrations  neasured i n  the raceway water were 

very low, w i t h  t h i r t y  ( of  43) water samples h a v i n g  l ess  t h a n  5' ppb and 

m l y  one a t  25 ppb. The OMP assays shcwed 42 of 43 samples a t  5 ppb o r  

less. The accumulated  sediment for the whole study  accounted fo r  7.2% 

of the dosed SDM drug and l e s s  t h a n  0.32 of the dosed OMP drug .  

These  data can be used to  calculate  the  factors  before any toxici ty  

would be evident based on the most sensi t ive  species   for  each ccmponent 

and the combination. The water - f lea  i s  the most sensit ive  species  for 

sulfadimethoxine and ormetoprim individually w i t h  25'mg/li ter and 18 

rq / l i t e r ,   respec t ive ly  a t  the -95% confidence  interval  yielding 100 and  

300 f o l d  factors  for  sulfadirnethoxine ana ornetopriri. A factor  o f  24 

fold i s  calculated us ing  the 6 mg/liter (-95% confidence  interval) 

values for ROFENAIDR-40 i n  fresh water a l g a  and the sum of the  highest 

sulfadimethoxine and ormetoprim concentrations i n  eny water sample. 

The raceway and toxici ty  d a t a  show t h a t  Romet -30 use i n  fish R 

wii! not  present an environmental  concern t o  the  area. 



Clearly  beneficial   effects  will   result  from the  implementation o f  
I 

the prGposed action,  including t h e  more e f f i c i en t  production o f  salmon 

with- the concomitant  savings i n  feed and energy,  as  well a s  other 

benefits.  This  will be discussed more fu l ly  i n  Section 5. 
. .  

_ _  
A secondary  environmental consequence resu l t s  from the  discharge of 

pollutants i n t o  the  ecosphere  during  manufacturing.  This  aspect i s  

considered  quantitatively and from a regulatory  point-of-view i n  Section 

3.  

f 

D 

i 
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D. (cont'c!.) 

3.  Describe the probable  adverse  environmental  effects  that 
cancot be avoided 

W e  kcow of no adverse  environmental  effects  that  cannot be 
avoided other  than the minimal contribution  of  by-products, , 

organic-and  inorganic,  to  the  environment.  Since a1 1 manu- 
facturing  operations must meet requirements o f  a l l  Federal s 
Sta te  and Local au tho r i t i e s ,  such  contributions must be con- 
sidered minimal . 

The following  consti tutes an analysis  of  the  environmental 
e f f ec t s  G f  the  manufacturing  process  of  sulfadirnethoxine and 
ormetoprirn. 

Material  balance o f  process per kilogram o f  sulfadimethoxine 

Total i n p u t  chemical s 6.132 kg 
O u t p u t  from process 

Product (sul fadimethoxi ne) 1 .OOO kg  
Sol ids disposal 0.361 kg  
Air discharge 0.210 kg 
Water (sewer)  discharge 4.561 kg 

Total  output . 6.13 

The water  (sewer)  discharge  consists  principally  of  inorganic 
sa l t s   ( sodi  um chloride and sodium carbonate). The a i r  dis- 
charge  consists  of m i  nor amounts of  organic  sol  vents  lost dur- 
i n g  solvent  recovery. The solids disposal  consists  priticipally 
o f  carbon  used  as a decolorizing  agent. 

Material  balance o f  process per kiloqran of  ormetowim 

Total i n p u t  chemicals 8.479 kg  
O u t p u t  from process 

Product  (ormetoprim) 1 .OOO kg 
Liquids disposal 6.468 kg 
S o l i d s  disposal 1.011 kg 

Total  output 8.479 kg 

The l i q u i d s  disposal  c5ns-ists-mainly.  of dimethylformamide and 
methanol . The solids  disposal  consists  principally of  sodi um 
chl ori de. 

Control  of any possible  pollutants resulting from manufacturing 
operations i s  i n  accord w i t h  a l l  Federal , Sta t e  and Local 
emi ssi on requi  rements. - .  

i 



Air E m i  ss iorx 

t 1. S L I ~  fadimethoxine  Production, Nut1 ey, New Jersev 
. I  The sulfadimethoxine  process was instal led a t  the Nutley plant 

i n  1956.  Equipment ins ta l led  i n  New Jersey  prior  to 1968 i s  grand- 
fa thwed ,under New Jersey Bureau of Air Pollution Control regula- 
t ions  and does not  require an a i r  pollution  permit. However, i n  
19&0 an-hir  emissions  survey was conducted to  assure t h a t  the 
volatile’organic  emissions from this process conform w i t h  7:27-16 
(Subchapter  16) of t he  New Jersey  Administrative Code. Since  the 
SUI fadimethoxine  vents conform w i t h  these most recent  regulations 
(Subchapter  16), no permits are required  for ROFENAID-40 production. 

Sulfadimethoxine air  emissions  for ROMET-30 premix are sum- 
ma ri zed bel ow: 

Emi ssion - Component (kglyr) 

To1 uene 2.45 

Pyri dine 2.18 

2. Ormetoprim Production, N u t 1  ey ,  New Jersey 

Ormetoprim process  equipnent such as reactors,   centrifuges,  re- 
ceivers and  dryers  operate under the  following New Jersey Department 
o f  Environmental Protection Air Permits and Cert i f icates:  

Certif icate  Issue  Cert  i f i cate  Issue 
No. Date No. Date 

438 16 5/18/80 43838 5/18/80 
43817 43839 
43818 I1 43843 
438E I 1  43841 
43820 I1  449% 1 4/15/80 
43821 I1 44982 
43822 I1 44983 
43823 I1 44984 
43824 I1 44985 
43825 I 1  449 86 

43827 I1 46067 
43828 11 46068 
43529 II 4606  9 

43831 I 1  46071 

43333 11 46073. 
43834 I1 46074 

43836 I 1  48014 
43837 I 8  61188 8/23/82 

Ormetoprim process a i r  emissions for ROMET-30 premix are  as follows: 

I1 I 1  

11 

I 1  

11 

11 

I1 

I1 

11 

43826 I1 .46066  12/12/80 
I1 

I 1  

I 1  

I1 

I 1  

I1 

I1 

11 

43830 I1 46070 

43832 I1 4  60  72 

1 43835 11 46075 I t  
I1 



3. Dry Blending  Operation,  Fresno,  California 

ROMET-30 will  be prepared by dry  blending  sulfadimethoxine 
and ormetoprim w i t h  an i n e r t   c a r r i e r   a t   t h e  Fresno Premix Plant. 
Particulate  emissions  generated i n  the mixi ng operation  are con- 
t r o l l e d  by bag f i l t e r s   a s   r egu la t ed  by California  Air  Resources. 
Board Permit Number 104 0070 104,  issued i n  1978. - -  

- _  
Waste Disposal 

Component 
Organics 
I no rgani cs 

1. Sulfadircethoxine  Production,  Nutley, New Jersey 

A summary of  wastes  generated d u r i n g  sulfadinethoxine produc- 

Discharge t o  Passaic Val1 ey 
Sol i d  Sewage Comni ssi on Treatment 

-- (k_g/_ye_ar_).- - - - - Works - - - (@/year_) -.- - - 
Increase Dge Increase Dge 

to ROFENAID -40 to ROFENAID -40  

36.76 
332.09 

i t e  32.46 Charcoal 2nd Dical 

Solid Wastes - Recovered solid  wastes  are  disposed o f  in an i n -  
dustr ia l  1 andfi 11 1 icensed by the New Jersey Department of Envi  ran- 
mental Protection  to  accept  these  types  of  wastes. 

2. Ormetoprim Product ion,  Nutley, New Jersey 

A summary of  wastes  generated d u r i n g  ormetoprim  production  follows: 

Discharge t o  Passaic  Valley 
Liquids  Disposal Sewage  Commission Treatment 
- &dslu_ea_r> . & - - - Eorks _(_kgLyearL - - - 

Increase Due Increase Due 
Component t o  ROFENAIP-40 t o  ROFENAIP-40 
Organics 360.88 
InorganS cs  229.16 
Waste Sol vents 472.41 

L i q u i d  bfastes are  bulked and used as a fuel blend by Northeast 
Soli   te,   Saugerties,  New York or   o ther  1 icensed  hazardous  waste  dis- 
posal  operations . 
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3. Dry Blending  Operation,  Fresno,  California 

S o l i d  wastes  generated i n  the  blending  process  consist  primarily 
o f  part iculate   mat ter   f i l tered i n  baghouse operations. These  wastes 
are  sent  to  sanitary  landfil ls   l icensed t o  accept  industrial  wastes. 
Any waste  waters  generated i n  equipment washups are  directed  to  the 
local  wastewater  treatment  plant. 

_. 

4. Evaluate; a l ternat ives   to   the proposed action: 

We know o f  no acceptable a1 ternat ives   that  wi 11 accompl'ish control 
of the animal diseases  as  described above.  Attempts to   u t i l i ze   o the r  
preparations such as   o ther   an t ibac ter ia l s   o r  .immunizing agents  that do not 
afford  the same degree of efficacy can only  result i n  greater environmental 
r isks  and greater  losses i n  food  production and lesser  degrees  of  efficiency 
i n  such food  production. 

There are  no feasible   a l ternat ives  t o  the raw materials used i n  the 
manufacture  of sul fadimethoxine, ormetoprim and ROFENAIP-40 premix, which 
would resu l t  i n  a lesser  contribution t o  the environmental  burden. 

5. Eescribe  the  relationship between local  short-term use of the  environ- 
ment with  respect  to  the prooosed action and the maintenance and 
enhancement o f  long-term  productivity: 

Short-term e f fec t s  upon the e n v i r o n m n t  are  negiigible  as  discussed i n  
Sections 2 and 3. There i s  no cumulative  adverse  effect upon the  environ- 
ment since  potential  pollutants  are added and dispersed a t  a low controlled 
rate  2s described i n  Section 2 .  Because of these  factors,   there will be  no 
long-term  dztrimental  effect upon the  productivity of the  environnent. 

Considerable  overall  beneii  ts wi 11 accrue from the proposed ~ l s e  of 
ROMET-30 exchange for  possible minimal local  effects due t o  the 
manufacture and use o f  the  product. 

The use  of RCWT-30 for  the  prevention and treatment of disease will 
resu l t  i n  higher survival ra tes  and lowered morbidity w i t h  the  corresponding 
e f f i c i en t  use of  the  provided  feedstuffs. 

Increasing  the  efficiency  of  salmonids'  production means t h a t  more lbs.  of 
meat fo r  human consumption will be produced per  ton  of  feed and kilowatt-hour 
of  energy. I n  the  long r u n ,  this means feeding a larger  number of perJ;:'!c w i t h -  
out  increasing  the  environmental burden result ing from the  production of feed, 
f e r t i  1 i ze r  and energy, and from the  disposal  of animal wastes. 
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6. Cescri be  any i r revers ib le  and i r re t r ievable  commi t m n t  o f  resources 
t h a t  would  be invol.ved if the pronosed action s h o u l d  be imDleRented: 

A portion of the raw materials used i n  the  manufacture of  sul fad!'- 
methoxi ne and ormetoprim will be disctiargea u; timateiy  i'nto 
the  ecosphere,  as  indicated i n  Sections 2 2nd 3 .  The organ.ic  Fortion  of 
the  waste  products will b2 biodegraded and ultimately  returned t o  the . 
natural pool o.f carbon  dioxide and ammonia. Due t o  the economics and 
themdynamies of the  processes  involved such  chemical en t i   t i e s   a r e  ir- 
retrievable  and,  therefore,  the  original  corni tment of  resources may be 
regarded  as i rreversi  b l  e .  . .  

7 .  Ciccuss the  objections  raised by other  aaencies,  organizations o r  
individuals t h a t  are known' t o  t h e .  a p p l  icant :  

XIFENAID-40, a closeiy  re ia ted product w i t h  bo th  containing  the 
sane active  ingredients, has been  an approved and used product for  poultry 
use for over 11 years i n  the  United States  w i t h o u t  any apparent  adverse  ef- 
fec ts  tipon the environment. 

8. I f  the proposed action  should be taken p r i o r  t o  90 days from the 
circuiat ion of  a d r a f t  environmental  impact statenent or 30 davs 
from the f i l i n a  o f  a f i n a l  environmental  impact  statement,  explain 

9. Disk-benefit  analysis: 

Implementation of t he  proposed action w i t h  regard to   the  subject  drug 
will be of significant  value t o  the  techniquzs of salnonid husbandry w i t h  
the  forseeeable  benefits  out1  ined i n  Sections 2 and 5. A further  foreseeable 
benefit  will be an increase i n  the supply of salmonid meat and an increase 
i n  the wholesomeness of this product. An addi t icnal  benefit  i s  provided by 
the more e f f i c i en t   u t i l i za t ion  of natural  resources such as feed and energy 
i n  the  producticn of duck  meat for human consumption. 

t 



9. (cont 'd . )  

There-'is  only minimal potential  risk due t o  the introduction  of 
ROMET-30 i n t o  the environment t h r o u g h  the  salmonid's  treatment  or from the  
emission of by-products d u r i n g  manufacture.  Irretrievable  depletion -of 
natural  resources due to   t he  manufacture  of ROMET-30 i s  so m a l l  as t o  be 
mezninsles-s i n  _ _  practical  terms. 

The.benefi t   to   the p u b l i c  of   the  use of the   subject  drug great ly  
outweighs any potenti a1 present  or  future risk t o   t h e  environment. 

E. Cer t i f icat ion 

The undersigned  certifies  the  information  furnished i n  t h i s  Environmental 
Impact Analysis  Report i s  true,   accurate and ccmplete t o  the best  of nis 
know1 edge. 

I f t w  
(Date) 

f 

&. .~ R.  $&&& 
(Signature  of  Responsille  Official) 
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Appendix I 

. . Ro 5 - 0 0 3 i  Environmental  File 

F R 3 4 i  X .  h!acDonald 

5L,s ,ECr  Rc 5-0037:.Raceway Water Study -- Concen- 
- tra?ion  ifii,'Water D u r e D o s i n g  - -----------9 and Post-Dosin- 

The model raceway study of Ro 5-0037 in  trout is described  in  the  study 
prctccol  (attachment I) and  the  report  by Hermzn (attachment 11). The 
rzcen-ay  parameters  were: 

Water Temperature 
P €1 
Raceway Dimensions 
Raceway Volume 
Water Flow Rate 
Feeding  Rate 
Total Weight of Fish 
Individual Weight 
Length 
Number of Fish 
Oxygen  Conc.  (in) 

(out 1 

11.5OC. 

L - 53", V17 - 14.5", H - 9.5" (water  ht) 

2.93 gal/min (11.1 l i terlnin) 
1% of body  weight/dry ( 8 3 . 4  gldry)  
18.4 Ib (8340 g) 
126.4 g 
8 . 9 "  
66 
9.8-10 ppm 
4.5-6 pp" 

7.2-7.3 

4.225 cu.  feet 

Flow Index = 18.4 lb 
8.9" x 2.93gpm = 0.71 

Treatment Time 
Dose Per Day 
Total Dose Per Day 
Total Dose 5 Days 

5 days 
50 mg/kg/day Ro 5-0037 
417 mglday 
2,085 rng Ro 5-0037 
or  1737.5 mg SDM 
+ 347.5 mg OkIP 

The  fish  were  fed  three times a day  and  the  water was sar;..pled as per  the 
protocol  schedule  with  nine  water  samples  on  days 1 and 2, five  water 
samples on dags 3 ,  4 and 5 ,  three  water  samples on days 6 ,  7 and 8. The 
sedicent  frcm  eight  days was collected  for  assay. 

Very low concentrations of SDM and OblP were  found  in  the  effluent  water. 
The  listing below shows  the  frequency of assays in  the  given  ranges: 

SDhl b?Q. O f  
Conc. ( E m )  - Samples 

N.D. 14 
N.D. to  0.005 16 
0.006 to 0.01 9 
0.01 to 0.02 3 
0.02 to 0.03 1 
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OhlP No. of 

Conc. (ppm) - Samples 

N.D. 35 
N.D. to 0.005 7 
0/006 to 0.01 1 

The  sediment was filtered with the wet sediment  and  the  filtrate  assayed 
separa-tely ; 

Total Volume of FiItrate = 2310 m l  
Total Weight of Sediment = 402.9 g 

Ave SDM Filtrate - 
Ave SDM Sediment = 255.3 g/g 

- 9 . 0 2  ug/rnI 

Total SDbS Filtrate (9.02) x 2310 ml = 23.14 m g  
Total SDM Sediment (402.9) x 255.3 g = 102.87 n g  
Total SDM = 126.01 mg 
Total SChi Dosed = 1737.50 m g  
F of Dosed SDAi in Sedir;ent/Filtrate = 7.2 

Ave OMP Filtrate 
Ave OMP Sediment 

= 0.73 ug/ml 
= 7.36 ug/g 

Total GhlP Filtrate (0.73) x 2310 m l  = 1.68 m g  
Total OMP Sediment (7.36) x 402.9 g = 2.97 m g  
Total OhlP = 4.65 mg 
Total CMP Dosed = 347.50 mg 
% of Dosed OMP in SedimentIFiltrate = 0.28 

- 

Attachment I - Study  Protocol 
Attachment I1 - D r .  Herman's  Data 
Attachment I11 - Assay for SDM in Raceway Water acd Sediment  wlKethods 
Attachment IT' - Assay for Oh!P in Raceway Water and Sediment  wlblethods 

Tl//L . .  

A .  hIacDonald 

AMD :kg 
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ENVIRONItIENTAL STUDY PROTOCOL 

Th.6 environmental  study  protocol  provides  the bzsic outline of 
. the study and delegztes  responsibility for each  section. Each 

section will prepare  a working protocol  for  that  segment of. 
the  study.  These working protocols  along  with a copy of the 
r'sw _ _  Sata will be attached  to  the f i n d  section  report. 

TEST ARTICLE: 

NATUXE OF STUDY: 

Ro 5-0037 Raceway  Water  Study:  Concentration 
ix Water  DGring  Dosing and Post-Dosing 

To determine  the  concentration of Ro 5-0037 
in  raceway  water during the S-day do&g 
period 2nd for 3 days post-findl dose 

RO 5-0037 

Environnental  impact  'of  feeding Ro 5-0037 
to trout as a therapeutic 

E' - Model raceway with trout - 
A. MacDonald, General  Study  Director, 
Hoffman-La Roche Inc. , Nutley, N J  

A. 

B. 

Raceway model with trout feeding and wrter 
collection a t  National  Fish  Health Resezrch 
Lab. 

Dr. Roger Herman 
Fish and Wildlife Service 
Leetown, W . Virginia 

Water and  sediment  analysis  for sulfzdi- 
methoxine 2nd ornetoprim by 

Dr. Gloria Chen 
Animal Science  Research 
Hoffmann-Lz Roche, h c  . 
Nutley , New Jersey 
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Model Raceway Section : 

I?ECOE.DS MAINTEKANCE: . 

Fish t Wildlife Lab 
Leetown, W . Virginia 

Assay Section : 

Animal Science Research 
Hoffmann-La  Roche Inc. 
Nutley , New Jersey 

Records will be  kept by each  section for 
their  portion during the  study  itself. 
Upon completion, a copy of both sections' 
records to include all raw datz will be 
filed along with the final report in the 
Environmental File, Animal  Science Re- 
search, Hoffnann-La Roche Inc., Nutley , 
New Jersey 

PROCEDURE: (Model  .Raceway Section) 

bfcdel Eaceway Set-Up: To be equivzknt to standard raceway in 
- .  
I.. . . terns of fish density, water-temperature, 

pH and flow to model worst case racewzy 
treatment  in  terms of most drug used. 
Model raceway to set-up to  collect all 
sediment for collection at  end of study. 

Source & Fish Size: Acclimatization oi iish before  treatment 

Study Length: 8 days with 5 days of treatment followed 
by 3 days .post last  treatment. 

Dose : - .  
50 mg/kg/day in the feed 

Feeding: Twice'a  day, 8:00 AM and 4:OO PM 

Water Sampling : . Fifty ml s i z e  in plastic  bottle  collected 
at  mid r2ce at one-half light 
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Water Sampling  Schedule: One liter before dosing (control water) 

. . ,. .. -. 
-. . 

i 

Study Day Dose Time Water Sample Tine 
(time from feeding) 

1 Treatment . 8: 00 AM 6:15 AM (15 sins) 
9 : O O  ( I hr) 

1o:oo " ( 2 " ) 
11:oo I' ( 3 1 
12:OO Noon (4  hr) 

l :oo  PM ( 5 hr) 
2:OO I' ( 6 ) 
3:OO " ( 7 ) 

4:OO PM 4:OO 'I ( 8 ) . 
(collect just  before 

. feecling) 

2 Treatment 8:OO AM 8:OO AM (16 iL") 
(collect just  before 
dosing) 

Rest of day-- 
sane as Day 1 

4:OO P5: 

3 Treatment 8 : O O  AM 8 : O O  AM (16 hr) 
(collect just  ,befcre 
do sin g>. 

9 : O O  AM ( 1 hr) 
1O:OO AM ( 2 " ) 
12:OO Noon (4  hr) 

4:OO PIA 4:OO PM ( 8 hr) 
(collect just  before 
feeding) . 

=. 

4 Treatment Day 4 Dose and Sanpling Sarr?e as Day 3 

5 Treatment Day 5 Dose and Sampling Sacze as Day 3 

6 No Dose 8:OO AM 
12:OO Noon 

4:oo PM 

7 No Dose Szlil2 as Day 6 

a NO ~ o s e  Satze as Day 6 

Study ends at 4:OO PU on Day 8.  

Model raceway is drained so that all collected *-- 
sediment from 8 days is saved 2nd bottled. 

062 
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PRCCEDURZ ASSAY hqET€IODS: 

0'63 

Water and sediment will be zssayed for 
sulfadimethoxine and ornetoprim via hplc 
methods specific for each compound. 

/e&a##?Gii?H General Study s t !  Director &?+GiKQ3 Date 

Boffmann-La koche Inc -- 
Nuiley , . New Jersey -..' 

Fish & Wiidlir'e Service 
Leetown, VJ. Virginia 

u C Y  

Date 

Hoffmann-La Roche Inc. 
Ejutley , New Jersey 
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February 7, 1983 - _  

Dr.  Roger Herman 
U. S. Dept. of the  Interior 
Fish t Wildife Service 
h'353nal Fish Health Research Lab 
Leetown , Route 3 , Box 50 
Kemeysville , .\Vest Virginia 25430 

Dezr Roger: 

I enjoyed meeting you on February 2 and  discussing  the environ.rentzl rzce- 
way study with Ro 5-0037. As per our discussion, 3 have enclosed the id- 
lowing : 

1) A copy of the  revised general environmental protoccl 

2) .Self-addressed mailing labels for shipment of the 
: boxes * -= . - .  . ' -  

3)  A copy of the B'JY hlinor Use of Drugs in Enimals Guidslines 
(for information purposes only--not stuly  related) 

4) Copy of the Good Laboratory Prrctice Regulations 
(for information purposes only--not study  related) 

5 )  Two feed sample bags. Please take ,two samples of the 
finished Ro 5-0037 feed and nail to me for assay. 
Indicate  the  expectzd concentration of Ro 5-0037 in 
the  space  provided. 
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Under  separate cover via UPS, I have forwarded four insulzted- shi?ping con- 
tainer% with forty-eight 500 mi bottles and four 1-liter bottles for the 
samples -of control  water,  treated water and sediment. 

As we discussed, the  study will start on February 14  and terminate on 
Tebruary 21 at 4:OO Phi. I would appreciate your shipment of the water 
sampXes as they are collected, so we can assay them with a minimun of delay. 

Agai?, thznk you for your assistance. 

Sincerely , 
HOFFMANN-LA ROCHE INC. 

& o A H A &  
Alexander MacDonalc?, Ph.D. 
Assistant Director 
Animal Science Research 

AMD :kg 
Enclosures 

_. . . .. . 
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Dr. Alex McDonald 
Xoffmc-LaXoche, Inc. 
Nutle-j, New Jersey 07110 

Dear Alex: 

The enclosed page copies  give the   e s sent ia l s  of the environneatal part i t ion  
s m a y .  

Your protocol.was followed Kith  these exce?tions: 

1. F i s h  fed rhree times pec2dzy a f t e r  f irs t  dzy because fish d i d  
r.0; see3  to l i k e   t a s t e  of feed. 

2.  One water saaple missed on 2/18. 

3 .  Sediaent  collected morning of 2/22 insteaa of evening of 2/21. 

Twice as  m c h  f eed  as needed was preparad - smples sent  to yoit - f i s h  fed 
t h e i r  a l lo ted  amcunt and the  resainder is  in the f reezer .  

Gelatin coa t ing  of feed was as per Fish Hatchery Hanagemerrt, Piper, ed.  

Ristopathologist  

Enclostirc 



". . . I. . 
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CERTlFiCATE O f  ANALYSiS 

i 

. .. . ~ L. - F.A.P. ANALYTICAL LABORATORY 
*'. .. - - 

HOFFMANN-LA ROCi4E INC. NUTLEY, NE'vV JERSEY 07110 
. J  

-Y 070 

. .  . .  . 
. .CERTIFICATE 

. .  NUMBER 

F A R D  2 DUPLICATE  COLUMNS 1 TtiRU 1 1  FROM CARD 1 
i I 
i LABEL -* ASSAY  SAMPLE% BOOK LABEL  ASSAY  SAMPLE ?4 B@OK 

C L A I M  . VAL i lE   OF   CLA lh l   ANALYST NO.  PAGE NO. PF CLAIM VALUE OF CLAIM  ANALYST NO. PAGE NO. 

i . _, ' ,  . .  . . ; ., i. .d ' .i. _. : . s': . ' >  8 .  

IPRONIDAZOLE 
. .  I 

~ ~ ~ 

LASALOCID NA 



. . . . . . . .  . ~ . .  . . .  .-. . .  
. -. . . -. 

. . . .  . . . .  

. . -  c. 

. . . .  CERTIF!CATE -OF ANALYSIS 
F.A.P. ANALYTiCAL LABORATORY 

HOFFMANN-LA ROCHE INC. NUTLEY, NEVJ JERSEY 07110 

1 CrY2FiD 2 DUPLICATE COLUMNS 1 THRU 11 FROM CARD 1 
1 

SULFADIMETHOXINE I.#-/ ORMETOPRIPA . /* 

LABEL  ASSAY  SAMPLE X BOOK  LABEL  ASSAY  SAMPLE % BOOK 
F F  CLAIM  VALUE OF CLAIM  ANALYST NO. PAGE NO. PF CLAIM  VALUE OF CLAIM  ANALYST NO. PAGE NO. 

~ ~ ~ ~ ~ ~ l ~ ~ ~ ~ ] ~ ~ ] ~ ! ~ ~ l ~ ~ J ~ ~ ~  ;1 L.J . . . .  _- .-:.,. ~ r *. . ._I . . . .  . . .  . . .  .j ..-. :.! .. .- 

I 
1 
I LABEL  ASSAY  SAMPLE% 

IFRONlDAZOLE LASALOCID NA 

! P F  CLAIM VALUE  OF  CLAIM  ANALYST NO. PAGE NO. PF  CLAIM  VALUE O F  CLAIM  ANALYST NO. PAGE NO. 
BOOK LABE'- ASSAY  SAM?LE% BOOK 

1 
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INTEROFFICE CORRESPONDENCE 

7 0  D r .  A : .MacDonald 

FKC?l G. Chen & T. Egar, 

.. I 

I.>: 3 :EZ: Assay for. Sulfadimethoxine (SDM) 
in Rzceway Water and Sediment 
(Book g10.259, pp 170-71,  173-75,  -77) 

DATE March 25,  1983 

cc: Dr.  H. Eoff 

Forty-three  raceway  water,  three  filtrate of sediment,  and  three 

preci9itate of sediment  samples  were  assayed for SDM concentration. 

Raceway water  and  filtrate of sediment  samples  were  assayed  singly at- 

cording  to  the  procedure  in IOM, GC3-13 (March 16, 1983). wet precip- 

itate of sediments  were  assayed  in  duplicate  based on the  procedure  in 
IC)M, GC3-14 (Mvizrch 16, 1953). The  water  content of wet precipitate of 
sediments  were  also  studied. 

Average  recovery  value  fron  fortified  control  raceway  water was 

used to correct  the SDM content in water  samples. No reco-rery  data is 
available  for  both  filtrate  and  precipitate of sediments. 

Results  are  listed  in tables 1-111. 

4 ! ;\ , :.’l . ?. ‘ W‘. 
. .  
G. Chen 

GC:kg 

Attachments 
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Table I 
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i 

D 

The  Concentration of Sulfadimethoxine  in Raceway Water 

Cdnc. (ug Iml) 
A S S . #  {, Description Lab Code No. Corrected 

89-590 ; 2/14/83 NFHRL 10459-171-01 0 
._ 

89-591 

89-592 

89-593 

89-594 

89-595 

E9-596 

89-597 

89-595 

89-599 

89-600 

89-601 

89-602 

89-603 

89-604 

s 81 
2/14/83 
s B2 

2/14/83 
s #3' 

2/14/83 
s #4 

2/14/83 
s 85 

2/14/83 
S $6 

2/14/83 
s w7 

2/14/83 
S #8 

2/14/83 
s #5 

2/14/83 
s #lo 
2/15/83 
s $11 
2/15 183 
s #12 

2/15/83 
S f13 

2/15/83 
S t14 

2/15/83 
S #16 

8 : 15 A M  

NFHRL 
8 : 30 A M  

NFHRL 
9 : 15AM 

NFHRL 
10 : 15AM 

NFHRL 
11 : 15AM 

NFHRL 
12: 15Phl 

MFHRL . I: 15PM 
NFHRL 
2 : 15PhI 

NFHRL 
3 : 15PbI 

NFHRL 
4 : OOPM 

NFHRL 
8:OOAM 

NFHRL 
8 : 15AXI 

NFERL 
9 : OOAM 

NFHRL 
1 0  : OOAM 

NFHRL 
12:OONoon 

10459-170-02 

-0 3 

-0 4 

-0 5 

-0 6 

-07 

-0 8 

-09 

-10 

10459-175-07 

10459-170-12 

-13 

-14 

-15 

0.009 

4 0.001 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

M.D. 

0.003 

0.025 

0.012 

0.003 

0.003 

Corrected for recovery = 83.9% 
N.D. <0.0005 ug/ml 
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i 

ASR # . 

89-629 

89-630 -1- 

89-631 

89-632 

89-633 

89-634 

89-635 

89-636 

89-637 

89-638 

89-63? 

89-640 

89-641 

89-642 

89-643 

Table I 

DescriDtion 

2/15/83 
S P15 

2/15/83 
S 917 

2/15 I83 
S P18 

2/15/83 
S #19 

2/15/83 
s B20 
2/15/83 
s #21 
2/16/83 
s #22 
21  16  I83 
s np23 
2/16/83 
s #24 
2/16/53 
S +25 

2/17133 
S #26 

2/17/83 
S $27 

2/17/83 
S #28 

2/17/83 
S #29 

2/17/83 
S #30 

NFHRL 
11 : OOAM 

NFHRL 
1 : OOPM 

NFHRL 
2 : OOPbl 

NFHRL 
3 : OOP?;f 

NFHRL 
4 : OOPM 

NFHRL 
8 : OOAhl 

NFHRL 
9 :OOAM 

NFHRL 
10 : OOAM 

NFHRL 

3 

(cont'd.) 

Lab Code No. 

01459-171-02 

-0 3 

-0 4 

-0 5 

-0 6 

-07 

-0 8 

-09 

-10 
12 : OONoon 

NFHRL -11 
4 : OOPM 

NFHRL -12 
8 : OOAM 

NFHRL -13 
9 :  OOAM 

MFHRL -14 
10 :OOAM 

NFHRL -15 
12 : OONoon 

NFHRL -16 
4 : OOPbI 

074 
Conc. (ug I d )  

Corrected 

. 0,003 

0.008 

0.007 

0.005 

0.007 

0.004 

0.004 

N.D. 

0.003 

0.003 

@ .003 

0.001 

0 . 0 0 4  

N.D. 

0.001 



ASR +. 
89-644 

59-645 - -;: 

89-646 

89-54? 

8?-6<8 

89-619 

89-650 

59-651 

89-652 

59-653 

89-654 

89-655 

89-656 

T ab1 

4 

e I (cont'd.) 

Description 

2/18/83 NFHRL 
S P31 8:OOAM 

2/18/83 NFHRL 
s c33 10: OOAM 

2/18/83 NFHRL 
s #34 12:OONoon 

2/18/83 NFHRL 
s 835 4 :  OOPhl 

2/l9/83 NFHRL 
S 836 8 : OOAhf 

2/19/83 NFHRL 
s R37 12 : OONoon 

2/19/83 NFHRL 
S 838 4 : OOPM 

2/20/83 NFHRL 
s #39 8:OOAhI 

2/20/83 NFHRL 
S #40 12 : OONoon 

2/20/83 NFHRL 
s *41 4 : o o m r  

2/21/83 NFHRL 
s 442 8 :OOAE;f 

2/21/83 NFHRL 
s #43 12:OONoon 

2/21/83 NFHRL 
s R44 4 : OOPM 

Lab Code No. 

10459-171-17 

10459-173-02 

-0 3 

-04 

-0 5 

-06 

-0 7 

-0 8 

-0 9 

-10 

-1 1 

-12 

-13 

075 
Conc. (ug/mI) 

Corrected 

. 0.002 

0.011 

0.005 

0.008 

0.014 

0.007 

0.007 

0.007 

N.D. 

M.D. 

N.D. 

N.D. 

0.006 
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Table 11 
076 

! 

ASP. 4 

S?-657 :., 
-. 

-658 

-459 

89-657 

-657 

59-458 

-658 

89-65? 

-659 

The Concentration of Sulfadirnethoxine in Sediment 

Description 

21 22/83 NFHRL 
s 8-45 FOS* 

2 I22  /83 NFHRL 
S P46 FOS 

2/22/83 NFHRL 
s if47 FOS 

21  221  83 NFHRL 
S #45-ppt of Sediment 

n n 

2/22/83 NFHRL 
S t46-ppt of Sediment 

n n 

2/22/83 NFHRL 
S g47-ppt  of Sediment 

W n 

Lab Code No. 

10459-175-09 

-10 

-1 1 

10459-177-01 

-0 2 

-03 

-0 4 

-05 

-0 6 

*Filtrate of Sediment 

No recovery data is available 

Concentration 
(ug/ml or  u g / g )  

, 8.69 uglml 

9.27 n 

9.11 

214.56 ug/g 

305.54  

240.92 

251.74 

260.62 

258.56 
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A S 3  : 
S9-657 

-658 

-659 

Tzble I11 

Summary of Sediment 

Total Volume of Total Weight of - Sr: Filtrate (ml! Wet Precipitate (g)  

45 69 5 171.5 

46 795 118.2 

47 820 113.2 

TAverage of two 

Water Content" 
of t'7t ppt (%) 

73.65 

74.85 

73.30 

f 
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i ,llYEROFFlCE CORRES?ONDENCE 

i0 
Dr. A .  MacDonald DATE March 16, 1983 

G.  Chen  cc: Dr .  H. Eoff 

High Performance  Liquid  Chromatographic 
Pocedure  for  Assay of Sulfadimethoxine 
(SDM) in  Raceway  Water at 0.01 ug/ml 
Level (Book x 0 4 5 9 ,  pp. li0-175) 

: F: c. ?l - -  

';!-,h ;;ci 

A simple  hplc method for  assay of sulfadimethoxine (Ro 4-0517, lot 
C742079) in  water  at 0.01 ug/mI/lO ml sampie  size  has  been  developed 
and  validated  in  the  range of 0.01-0.05 ug/ml  with  an  average  recovery 
of S3.9% (ref.  standard  deviation = 7 . 9 % ) .  

Sulfadimethoxine is extracted from water  into  methylene  chloride 
at pH 6.0 2 0.1. An aliquot of methylene  chloride  extract is evaporated 
j u s t  to dryness  under  a  stream of nitrogen  in  a  water  bath  at  approx. 
40OC. The  residue is reconstituted  in  a  suitable volume of mobile phase 
(In  this  case,  one ml  of the mobile phase is used. ) , and  a 50 ui aliquot 
is injected  onto  the  hplc  partisil column. The  effluent is monitored by  
a UV detector  with  a  wavelength  at 280 nm, and  the SDM peak  arez is regis- 
tered  and  measured  by HP integrator.  Three  points of reference  standards 
are  applied  in  this  study (0.05-0.20 ug/ml) . 
EXPERIMENTAL 

I. Hplc consists of: 

a .  Pump - Spectra-Physics 3500B 
b. Injector - Waters WISP 710B 
c. Column - \\'hatman Partisil PXS 10125 (10 micro 

d. Detector - LDC Spectro-Monitor 111, 

e.  Recording  integrator - Hewlett-Packard 33SOA 

microparticulate  silica, 25 cm x 4.6 mm 1.D .) 

spectrophotometer  with  a  sensitivity of 0.005 AUFS 

I 



A .  (cont'd.) 

i 

2. 

3 .  
4. 
5 .  - 

6. 
7. 
8 .  
9 .  

10.  
11. 
12. 
13. 
1 4 .  
15.  

Balances - Sartorius,  d 5 0 . 1  mg: 
Mettler P1200, d = 10 mg 

Volumetric pipettes 
Syringe - Hamilton, 100 ul 
Centrifuge  tubes - Sterile,  polypropylene, 50 ml 
'with  screw  cap  (Corning) 
p H  Meter - Coming Digital 110 
Nitrogen - Prepurified 
Evaporator - N-EVAP model 106, Organomation 
Water bath - Thelco model 8 3  
Shaker - Reciprocal, model X - 7 ,  New Brunswick  Scientific Co. 
Volumetric flasks 
Graduated  cylinders 
Vortes.  tube  mixer - Lab-line super mixer 
Aspirator 
CeRtrifuge - CRC-5000, I.E.C. 

E .  Reagents 

1. Solvents - distilled  in  glass (3 &' J) : methylene ch!oride, 
methanol,  chloroform and  acetonitrile 

2 .  Ammonium hydroxide  (Baker) : reagent  grade 
3.  -Hydrochloric  acid  (Baker) : reagent  grade 
4. Phosphate  buffer (1.M. ) : Mix 1M potassium hydrogen  phosphate 

5. 0.85M HCl/(1M phosphate  buffer, pEI 5.251, (l:l, v/v) 
with 1M potassium  dihydrogen  phosphate  such  that p H  = 5.25 

C. Mobile Phase 

Chloroform/  (methacol:  distilled  water: ammonium hydroxide) = 
500/10 (150:9:1), v / v  

Shake  mixture  for few seconds,  filter  through miilipore 
FH filter  (FIuotopore 47 m n )  , then  degas  for  five  minutes. 
Mobile phase  should be tightly  capped  and  stored. It is 
stable  for  a minimum of one week. 

Chromatcgrauhy 

A partisil PXS 10/25 (Whatrna3) silica column was conditioned 
with the mobile phase  prior  to use in  order to  ac\* I leve  a 
stable  response  at  a flow rate of 1 .2  mllminute. Three  levels 
of reference  standard  solutions (SDM, lot #742079) were  in- 
jected  daily  and  the SDhl peak  areas  were  measured. 
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C. Chromatography  (cont’d.) 

A .set of replicated  spiked  samples was prepared to study  the 

performed by coxzparison of absorbances  between  the  reference 
s.tandards and the  spiked samples andlor samples of interest. 
-Approximate  retention time = 4.6 minutes. 

I applicability of the  extraction  technique.  The  assay was 

_ .  

D. Preparation of  SDM standard  solutions 

I. External  standards  (hplc  reference  standards) 

f 

a. 100 uglml - Weigh exactly 10.0 mg SDM into a 100 ml 
volumetric flask, add chloroform to  dissolve,  and 
dilute  to volume with  chloroform 

b. 2 .O u Ira1 - Dilute 1 ml of (1-a) to 50 ml with bile phase 

c. 0.20 uglml - Dilute 5 ml of (1-b) to 50 ml with 
hplc mobile phase 

d. 0.10 uglml - Dilute 5 ml of (1-b) to 100 ml with 
hplc mobile phase 

e. 0 . 0 5  uglml - Dilute 5 ml of (1-d) to 1 0  m! with 
hplc mobile phase 

2. Sample fortification  standards 

2. 2.0 uglml - Dilute 1 ml of (1-a) to 50 ml with 
acetonitrile 

b. 4.0 uglml - Dilute 2 ml of (1-a) to 50 ml with 
acetonitrile 

c. 10.0 uglml - Dilute 5 rnl of (1-a) to  50 ml with 
acetonitrile 

Store  stock  solutions  in  stoppered  vohmetric flasks, sealed  with  para- 
iilm in refrigerator.  Solutions may be  kept  for  a minimum  of one  week. 

E. Preparation of fortified  samples 

1. Pipette 10 ml aliquots of control  raceway  water into a 
50 nl polypropylene  centrifuge  tube. 
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f 

? 

E. (corlt'd. ) 

, 2 .  Add 50 ul  sample  fortification  standards  into  respective 
centrifuge  tubes which contain 10  ml cmtrol  raceway 
water  each,  then mis. 

--. (i.e., 0.01 ug/ml - 50 ul of 2.0 ug!ml SDM 
0.02 - 4.0 I' n 
0.05 ' - " 10.0 " 

3 .  Adjcst p H  to 6.0 (2 0.10) by adding 1:1 O.85M HClllM 
phosphate  buffer (pH 5.25). 

4 .  Add 30 ml methylene  chiorize,  screw  capped,  shake  for 
10 minutes  at  a  reciprocating  shaker  at maximum speed. 

5 .  Let two phases  separate completely, aspirate off all 
of the t o p  layer,  and  discard. 

6. Measure 25 ml methylene  chloride  extrzct  (lower  layer) 
back  to  original  tube,  and  evaporate  just  to  dryness 
under  a  stream of nitrogen at 40OC. 

7. Reconstitute  the  residue with suitable volurne of hplc 
mobile phase  within  the  calibration  curve  range  (i. e. , 
1 ml for 0.01 and 0.02 ug/ml level,  and 2 or  3 ml for 
0.05 uglml  level). 

8. Inject 50 ul oEto hplc column through Wsters WISP auto 
injector. 

F. SamDle DreDaratior? 

Pipette 10 ml aliquots of raceway  water sample into a 50 mi poiy- 
propylene  centrifuge  tube,  then  process  according  to  steps E-3 to E-8. 

AI1 raceway  water  samples  are  stored.  in  refrigerator  at 0-4OC prior 
to  assay. 
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G . Calculations 

. 1. Fortified  sample  recovery. 

. A comparison  between  the  known  quantity of reference.  
.. standard  and  the  fraction of the  sarrple  introduced 

-,onto  the column. 

% Recovery = Corr.  Pezk  Area SDM in  the  Fortified  Sanple 
Peak  Area of Reference  Standard 

X 
Conc. Ref. Std (ug/rnl) x Vol. Corr.  Factor x, 100% 

Spiked Drug Quantity (ug) 

2.  ug per  ml SDhl in  water sample 

ug/ml = Corr.  Peak Area SDEI in  Sample 
Peak  Area of Reference  Standard 

GC:kg 

X 
Conc.  Ref. Std (ug/ml) x Vol. Corr.  Factor 

Sample Volume (ml) x % Recovery 

Corr.  Peak  Area = Peak  Area  minus  Control  Background 



. -  

083 

Table 1 

Recovery of Sulfadimethoxine from Fortified 
Control Raceway  Water 

_ .  

Level (ug Iml) 
0.01 0.02 0.05 

% Recovery 7 7 . 4   7 9 . 4   9 4 . 4  

9 0 . 3   8 0 . 3   9 0 . 4  

8 8 . 4   8 2 . 8   8 7 . 3  

7 2 . 0  8 0 . 1  7 9 . 3  

8 0 . 9   9 4 . 9  

8 0 . 5  

X 81.8  8 0 . 7  87.8 

S.D. 7 . 6 2  1 . 4 8  6 . i 3  

Rel. S.D. 9 . 3 1  1 . 8 4  7 . 6 7  

Level Average 8 3 . 9  
S . D .  6.66 
Rel. S.D. 7 . 9 4  
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r;i, .:i ‘LC.! Assay of :,Sulfadimethoxine (SDM) in  Sediment 
by  Hp!c-Procedure (Book 810459, pp. 174-175) 

A simple hplc method described in IOM, GG3-13, is applied  to  assay SDM 
concentration  in  sediment  samples.  The  sample  handling  and  extraction 
procedure  are  outlined: 

1. Sample handling. 

Entire  sediment is filtered  through a 32 cm 2V filter 
paper  to  separate  filtrate from precipitate. Measure 
the  filtrate  and  record  the voIume in ml. Weigh the 
precipitate  and  record  in  grams. 

2, Loss of water  content from precipitate. 

t 

Weigh exactly 10 g wet precipitate  into  petri dish 
(pre-weigh)  and  place  into  oven  at 105OC overnight; 
transfer  to  desiccator, cool to room temperature, 
then weigh. The weight’s  difference is the loss of 
water  content. 

3 .  Extraction  procedure  for  sediment Fpt. 

a. Weigh exactly  one gram sediment ppt  into s 
50 ml polypropylene  centrifuge  tube; add 
10 n1 deionized  distilled  water to form 
suspension. 

5. Adjust pH to 6.00 2 0.10 by adding 1:l 
0.85M HClIlkl phosphate  buffer (pH 5 . 2 5 ) .  

c .  Add 30 rnl methylene  chloride, screw capped, 
shake  for 10 minutes at a reciprocating 
shaker  at  maximum speed. 

d.  Centrifuge at 2000 rpm  for 10 minutes o r  
until two phases  separate completely; 
aspirate off all top  layer  including  sedi- 
ment and  discard. 
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3 .  (cont'd.) i 

Measure 5 ml methylene  chloride  extract  into a 
new  polypropylene  tube,  then  evaporate to just  
dryness under  a stream of nitrogen  at - 40OC. 

Reconstitute  the  residue  with  saitable volume 
of hplc mobile phase  within  the  calibration 
curve  range. Make dilution, if necessary. 

Inject 50 ul find  extract  onto hplc column 
through Waters FVISP auto  injector. 

4.  Extraction  procedure for sediment  fdtrate. 

Proceed  raceway  water  sampie  preparation (CC3-13, 
paragraph F) . 

Recovery from fortification  samples is not availa'oie. 

GC:kg 
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.;\:'Ei;OFFiCE CORRESPONDENCE 

c. 
TO D r .  A,  MacDonald 

F w r - !  . 6 .  Chen & T. Egan 

March 29, 19S3 

cc: Dr. 11. Eoff 

<>lL*C ;EC: Assay  for Ormetoprim (OMP) in 
Raceway  'Water and  Sediment 
(Book Fl'O459, pp. 182-188) 

Forty-three  raceway  water,  three  filtrate,  and  three  precipitate 

of sediment  samples 'were assayed  for OMP concentration. Raceway wzlter 

sarnples were  assayed  singly  according  to  the  procedure  in ICVI, GC3-15 

of kiwch 21, 1 9 8 3 ,  filtrate and wet precipitate of sediments  were as- 

sayed. in  duplicate  based  on  the  procedure in IOM, GC3-17 (March 24,  

1 9 8 3 ) .  Average  recovery  value (93.5 2 5.0%) from fortified  control 

raceway  water was used  to  correct  the 0E.fP content  in  water  samples. 

No recovery  data was  availa5le for  both  filtrate and. precipitate of 

sediments. 

Results  are  listed  in  tables I and 11. 

G. Chen 

GC:kg 
Attachments 

i 
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ASR # . 

89-656 

69-591 -.. 

89-592 

89-593 

89-594 

89-595 

89-596 

89-597 

89-59s 

89-599 

89-600 

S9-601 

89-602 

69-60: 

89-604 

83-629 

89-630 

2 
Table I 087 

The Concentration of Ornetoprirn  in Raceway Water 

Description 

2/14/83 NFHRL 
s #1 8 : 15AM 

2/14/83 NFHRL 
s np2 6 : 30AM 

2/14/83 NFHRL 
s g3 9 : 15AM 

2/14/83 NFHRL 
s $4 10 : 15AM 

2/14/83 NFHRL 
s f5 11 : 15AM 

2/14/83 NFHRL 
S f 6  12 : 15PlI 

2/14/83 NFHRL 
s #7 1 : 15PM 

2/14/83 NFHRL 
S #8 2 : lSPM 

2/14/83 NFHRL 
s %9 3 : 15PM 

2/14/83 NFHRL 
s # l o  4 : OOPM 

2/15/83 NFHRL 
s ~ : O O A M  

2/15/83 NFHRL 
s 812 8 : 15AM 

2/15/83 NFHRL 
5 813 9 :00.4M 

2/15/83 NFHRL 
S #lS 10:OOAhI 

2/15/63 NFHRL 
S 816 12:00Noon 

2/15/83 XFHRL 
S #15 1l:OOAbl 

2/15/83 NFIiRL 
S 817 I :OOPM 

~~ 

Corrected  for  recovery = 93.5% 

Lab Code No. 

10459-182-01 

-02 

-03 

-04 

-0 5 

-0 6 

-07 

. -08 

-0 9 

-10 

-11 

-12 

-13 

' -14 

-15 

. -16 

'-17 

Conc. (ug/nl) 
Corrected 

0 

' 0.0005 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

0.006 

4 0.001 

N.D. 

P1.D. 

N.D. 

0.005 
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Table I (cont'd.) 

c 

i 

A S 3  # . 

89-631 
. -  

' 89-632 l- _ _  

89-633 

89-534 

89-635 

89-636 

89-637 

- S9-638 

89-639 

S9-6CO 

89-551 

89-642 

89-603 

89-644 

89-645 

Description 

2/15/83 NFHRL 
s #lS 2 : OOPbI 

2/15/63 XFHRL 
s $74 3 : OOPM 

2/15/83 NFHRL 
s 820 4 : OOPLI 

2/16/83 NFHRL 
s #21 8 : OOAM 

2/16/83 NFHRL 
s #22 9: OOAM 

21 16 183 NFHRL 
S #23 1O:OOAhI 

2/16/S3 NFHRL 
S #24 12:OONoon 

2/16/83 NFHRL 
S f25 4: OOPM 

2/17/83 NFHRL 
S f26 8 : OOAM 

2/17/83 NFHRL 
S $27 9:OOAM 

2/17/83 NFHRL 
S R28 1O:OOAM 

2/17/83 NFERL 
S f29 12:OONoon 

2/17/83 NFHRL 
s P30 4 : OOPM 

2/18/83 NFHRL 
S f 3 1  8 : OOAM 

2/18/83 NFHRL 
s f33 

Lab Code No. 

10459-183-02 

-03 

-0 4 

-0 5 

-0 6 

-0 7 

-I! 8 

-09 

-1 0 

-1 1 

10459-184-02 

-0 3 

-0 4 

-0 5 

-0 6 

Conc. (ug/rnl) 
Corrected 

. 0.003 

0.003 

0.001 

N.D. 

0.001 

0,001 

N . D .  

N.D. 

M.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 
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Table 1 (cont'd. 1 

i 

ASR i? 

89-646 

-. 

69-647 .. 

89-648 

39-549 

89-650 

89-651 

83-652 

89-653 

89-634 

89-655 

89-656 

Description 

2/  18 183 NFHRL 
s #34 12:00Xoon 

2/18/83 NFHRL 
s #35 4 : O O 2 M  

2/19/83 NFHRL 
S h'36 8:OOAM 

2/19/83 NFHRL 
s 837 12 : OOh'oon 

2/19/83 NFHRL 
s #38 4:OOPh.i 

2/20/83 NFHRL 
s 839 8 : OOAhl 

2/20/83 NFHRL 
S 540 12:OONcon 

2/20/83 NE'HRL 
S #41 4 : OOPM 

2/21/83 NFHRL 
S f 4 2  8 : GO.4E.f  

2/21/83 NFHRL 
s $43 12:OONoon 

2/21/83 NFHRL 
s $44 4 : OOPM 

Lab Code No. 

10459-184-07 

-0 8 

-0 9 

-10 

-1 1 

-12 

-13 

-14 

-15 

-1 6 

-17 

Conc. (ugiml) 
Corrected 

. N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

X.D. 

r m .  
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Table TI 

ASP.'# -.:' 

89-657 

-657 

89-658 

-658 

89-659 

-659 

S9-657 

-657 

59-658 

-658 

89-659 

-659 

The  Concentration of Ormetoprirn in  Sedirrent 

Conc. (ug/rnI) 
Description Lab Code No. Corrected or ug/ml 

2/22/83 NFHRL 10459-186-01 0.85 
s f 4 5  FFS* 0.85 

n n -0 2 0.84 

2/22/83 NFHRL 
S $46 FFS 

n n 

2/22/83 NFHRL 
s f47 FFS 

n n 

2/22/S3 NFHRL 
S $55 Sediment 

n n 

2/22/83 NFHRL 
S R46 Sediment 

n n 

2/22/83 NFHRL 
S #47 Sediment 

n n 

*Filtrate f rom Sediment 

No recovery  data is zvailable 

-03 0.67 

-04 0.66 
0.67 

-0 5 0.69 

-0 6 0.66 
0.68 

-07 8.03 
7.84 

-08 7.64 

-0 9 6.75 

-10  5.81 
6.28 

-11 7.75 

-12  8.14 
7.95 
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INTE;SGFFICE CORRESPONDENCE 

.- t : r.  ,.- 0 !ECr Determination of Ormetoprim ( O W )  
in Raceway 'Water b y  HPLC Method 
at 0.01 ug/ml  Level 
(Book $10459. DD. 178 & 180) 

Hplc method for  analysis of ormetoprim (OSlP, Ro 5-9754, lot 5167035) 
in  raceway  water  at 0.01 u g / d   p e r  1 0  ml sample  size  has  been  developed 

and  validated  in  the  range of 0.01-0.05 u g / d  with  an  average  recovery of 
93.58 (rel. std. deviation = 5.33) . 

Ormetoprim is extracted from water  into  methylene  chloride  at pH 19.50 
5 0.10, An aliquot of methylene  chloride  extract is evaporated  just  to dry-  

ness  under  a  stream of nitrogen  at  approximately 40OC. The  residue is re- 
constituted  in  a  suitable volume of mobile phase (1-2 ml in  this  case),  a 

50 ul  aliquot is injected  onto  hplc  partisil column. The  effluent is 

noxitored  by  a UV detector with  wavelength at  250 n m  (R = 0.005 A . U . F . S . )  
and  t5e OMP peak.  area is registered  and  mezsured  by II? integrator. 

Five  levels of reference  standards  are  used to establish 2 calibration 

curve (0.05-0.80 ug/n l ) .  

EXPERIMENTAL 

A .  ApDaratus 

1. Hplc consists of: 

a. Pump - Spectra-Physics 3500B 
b. Injector - Waters WISP  710B 
c. Column - Whatman Partisil PXS 10/25 (10 micro 

d.  Detector - LDC Spectro-EIonitor 111, 

e .  Recording  integrator - Hewlett-Packzrd 3380A 

microparticulate  silica 25 crn x 4.5 mm 1.D .) 
spectrophotometer  with  a  sensitivity of 0.005 A.U.F.S. 
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A .  (cont'd.) 
092 

B. 

C. 

0 

2. Balances - Sartorius,  d 2 0 . 1  mg; 

3 .  Volumetric pipettes 
4.  Syringe - Hamilton, 100 ul 
5, Centrifuge  tubes - Pyrex, 50 ml 
6. pH Meter - Corning  Digital 110 7. .Nitrogen - Prepurified 
8. %vaporator - N-EVAP model 106, Organomation 
9. Water bath - Thelco model 83 

. . hlettler P1200, d = 10 mg 

10. Shaker - Reciprocal, New Brunswick  Scientific Co., mode! €2-7 
11. Volumetric flasks 
12. Graduated  cylinders 
13. Vortex  tube  mixer - Lab-line super  mixer 
14. Aspirator 
15. Centrifuge - CRU-5000 I.E.C. 

Reagents 

1. Solvents - distilled in glass (B & J) : methylene  chloride, 

2.  Ammonium hydroxide  (Eaker) : reagent  grade 
3 .  Sodium carbonate, 0.2N 
4 .  Deionized distilled  water 

methanol,  chloroform and  acetonitrile 

Mobile Phase 

Chloroform/  (methanol:  distilled  water: ammonium hydroxide) = 
500120 (15:19:1), v / v  

Shake  mixture  for few seconds, filter through millipore F H  
filter  (Fluoropore) , degas  for  five  minutes. Mobile phase 
should  be  tightly  capped  and  stored. It is stable for a 
minimum  of one  week. 

Chromatography 

A partisil PXS 10/25  (Whatman) normal phase  colcnn is conditioned 
with mobile phase  prior to use in order  to  achieve a stable 
response  at  a flow rate of 1.2 ml/minutes.  Five  levels of refer- 
ence  stzndard  soltuions (OMP, 0.05-0.80 uglml) are injected  daily, 
and  the OhlP peak  areas  are  measured. 
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C. Chronatoqaphy  (cont'd.) 
e93 

A set of replicated  spiked  samples is prepared  to  study  the 
applicability of the  extraction  technique.  The  assay is per- 

' formed by comparison of absorbances  between  the  reference 
standards  and  the  spiked samples and/or samples of interest. 
Approximate  retention time is 6.1 nin which may vary from . 

column to column without  affecting  baseline  separation. 
- _  

D. Preparation of OMP standard  solutions  (lot t167035) 

1. External  standards  (hplc  reference  standards) 

a. 100 u g l m l  - Weigh exactly 10.0 mg OMP into  a 
100 mi volumetric flask, add chloroform to 
dissolve  and  dilute  to volume with  chloroform 

b. 2.0 u Iml  - Dilute 1 mI of (1-a)  to 50 ml  with 
d i l e  phase 

c .  0.8 uglml - Dilute 4 mI of (1-b) to 10 ml with 
hplc mobile phase 

d.  0 . 4  u g / m l  - Dilute 2 ml of (1-b)  to 10 ml with 
hplc mobile phase 

e. 0.2 up/ml - Dilute 5 ml of (1-b) to 50 m1 with 
hplc mobile phase 

f .  0 .1  uglml - Dilute 5 ml of (1-b) to  100 ml with 
hplc mobile phase 

g .  0.05 uglml - Dilute 5 ml  of (1-f) to 1 0  rnl with 
hplc mobile phase 

2 .  Sample fortification  standards 

a. 2.0. uglml - Dilute 1 ml of (1-a) to 50 ml with 
acetonitrile 

b. 4.0  uglrnl - Dilute 2 ml of (1-a) to 50 ml with 
acetonitrile 

c .  10.0 uglml - Dilute 5 ml of (1-a) to 50 ml with 
acetonitrile 

f 

Store  stock  solutions  in  stoppered  volumetric  flasks,  sealed  with  para- 
f i lm in  refrigerator.  Solutions  are  stable  for  a minimum of one  week. 
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E. Preparation of fortified  samples 

1. Pipette 10 ml aliquots of control  raceway  water  into  a. 50 ml 
. . Pyres  glass  centrifuge  tube. 

2-. Add 50 ul sample fortification  standards  into  respective 
. centrifuge  tubes which contain 10 ml  control  raceway 

{,water  each  (i.e., 0.01 uglml - 50 ul of 2.0 ug/ml OMP; 
--,.0.02 ug/mI - 50 ul of 4 . 0  ug/ml;  and 0.05 ug/ml - 50 ul 
;of 10.0 ug/ml); mix.  

3 .  Adjust pH to 10.50 .(+ 0.10) by  adding 0.2N sodium carbonate 
(approximately 3-4 ml) . 

4 .  Add 30 ml nethylene  chloride,  screw  capped,  shake  for 10 
minutes  at z reciprocating  shaker  at mzvimum speed. 

5. Let two phases  separate completely, aspirzte off all  top 
layer  and  discard. 

6. Measure 25 ml of methylene  chloride  extract (lower lzyer) 
back to original  tube, evaporate  just  to  dryness  under 2 
stream of nitrogen  at 40OC. 

7 .  Reconstitute  the  residue with  suitable volume of hplc 
mobile phase within the  range of calibration  curve. 

8. Inject 50 ul onto  hplc column through b'aters WISP auto  injector. 

F. Sample preparation 

Pipette 10 rnl aliquots of raceway  water  sample into a 50 ml Pyrex 
glass  centrifuge  tube,  then  proceed  according  to  steps E-3 to E-8. 

Al l  raceway  mater  samples are  stored  in  refrigerator  at 0-4OC 
prior  to  assay. 
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Table 1 

:, Recovery of Ormetoprim (OMP) from Fcrtified _ _  Control Raceway Water 

Level (uglnl) 
0.01 0.02 0.05 

% Recovery 93.7  91.3  93.2 
99.1  94.4  89.5 
86.1  103.5  89.8 
92.2 101.1 90.3 
86.4  91.4 
97.1 
97.2 

c 
X 93.1 97.6 90.8 

S.D. 5.23 5.69 1.50 
Rel. S.D. 5.61 5.83 1.66 

Level Average 93.5 
S . D .  4.98 
Rel. S.D. 5.33 
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G. Calculations 

1. Fortified  sample  recovery. 

A comparison  between the known quantity of reference  standard 
_. and  the  fraction of the sample introduce6  onto  the column. 

Corr.  Peak Area OEvlP in the  Fortified Sample % Recovery = Peak Area or' Reference  Standard 

X 
Conc. Ref.  Std  (uglmI) x Vol. Corr.  Factor 

Spiked  Drug  'Quantity (ug) 

x 100% 

2. ug per  ml OM? in water sample 

uglrnl = Corr.  Peak  Area OMP in Sample 
Peak  Area of Reference  Standard 

x Conc. Ref .  Std. (uglml) x VoI. Corr.  Factor 
Sample VoI (m!) x % Recovery 

Corr.  Peak  Area = Peak  Area  minus Control  Background 

I 

G. Chen 

GC:kg 
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097 
D r .  A. ’ MacDonald 

G. Chen 
io . . DATE March 2 4 ,  1983 

sua : x r  
Assay of-,Ormetoprir=! (OblP) in Sediment by 
Hplc Procedure (Book 810459, pp. 186-187) 

Eplc  procedure  reported  in IOM, GC3-15 (March 21,  1983) is applied to 
assay OlJIP concentration in sediment with minor adjustment.  The sample 
handling  and  extraction  sequence are outlined: 

1. Sample handling -- Refer to GC3-14 report (March 16, 1983) 

2.  Extrtction  procedure for sediment precipitate  (ppt) 

a .  

b. 

- c. . .  

d. 

e. 

f. 

g-  

Weigh exactly one gram sediment ppt  into 
a 50 ml Pyrex glass  centrifuge  tube;  add 
10 ml deionized distilled  water to form 
suspension. 

Adjust pE to 10.50 ( 2  0.10) by zdding 0.5N 
sodium carbonate (e- 5-6 ml) . 
Add 30 ml methiqene chloride; shake for 
10 minutes on a  reciprocating  shaker  at 
maximum speed. 

Centrifuge at 2000 r p m  for 10 minutes or  
until two phzses  separate completely; 
aspirate off all top layer including 
sediment and  discard. 

Measure 5 rnl methylene chloride e-xtract into 
a new Pyrex glass  tube;  then  evaporate t o  
just  dryness  under a stream of nitrogen  at 
r 4 o o c .  

Reconstitute  the  residue with suitable 
volume of hplc mobile phase within the 
calibration curve  range; make dilution, if 
necessary. 

Inject 50 ul final extract onto  hplc column 
through Waters WISP auto  injector. 
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3 .  Extraction  procedure  for  sediment  filtrate. 

a. Pipette 10  nl  aliquots  into a 50 ml Pyrex 
. ,  

\ glass  centrifuge  tube. 

-'b. Adjust p H  to 10.5 (5  0.10) by  adding 0.5X 
1- sodium carbonate (-5-6 ml) . 

,' c. Add 30 ml methylene  chloride;  shake fo r  

r .  

10 minutes  at a reciprocating  shzker  at 
maximum speed. 

d. Centrifuge  at 2G00 rpm for 10 minutes or 
until two. phzses  separate completely; 
aspirate off all  top  layer  including  inter- 
face  and  discard. 

e. Measure 25 ml methylene  chloride  extract 
into a clean  centrifuge  tube;  evaporate  to 
just  dryness  under a stream of nitrogen at 
#-4O*C. 

f & g .  Proceed 2-f and 2-g steps. 

Recovery from fortified  samples is not  available. 

' GC:kg 
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