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SUMMARY

The applicant has filed an original submission to Nﬁf) Animal Drug
Application 125-933 providing for the use of Romet ™ "-30 premix
for the manufacture of medicated feeds for the prevention and
therapy of certain infectious salmonid(ﬁi)seases. The continuous
use of the feed medicated with Romet -30 for salmonids at a
level of 50 mg/kg is restricted to a maximum of five days time.
The salmonids species are considered by FDA to be a minor meat
producing species,

1. Describe the proposed action

This application provides for the use of Romet(R)-3O premix
for the manufacture of medicated fish feeds for the therapy of .
bacterial infectious diseases of salmonids caused by Aeromonas
salmonicida (furunculosis) and bty Yersinia ruckeria (enteric red
mouth). <The continuous use of the medicated feed is restricted
to a maximum of 5 days. The medication dose is 50 mg/kg of bedy
weight per day for the maximum 5 day treatment period. The
salmonids species are considered by FDA toc be minor meat pro-
ducing species.

The environment can potentiaily be affected by this action
in the following ways.

(a) through the excretion of Rcmet(R)—30 componeants
(sulfadimethoxine and ormetoprim) by the
treated fish

(b) through #he unavoidable but controlled discharge
of some pollutants int?Rf)he ecosphere during the
manufacture of Romet ~-30
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Piscuss the prcbable irpact of the propcesed acticn on the

"Romet
: rnemcated so as to supply 50 mg of drug activity per kilo

environment, including primary and secondary ccrsequernces.

Fl‘ present 2pplicaticn provides for the use of
-30 as an acdditive for salmonids feeds which is

of bo By elght cf the fish. The active medication in
Romet' ’-30 is a 5:1 mixture of sulfadimethoxine (5 parts)
and the potentiator ormetoprim (1 part). The two same
active ingredients, sulfadimethoxine and its potentiator
ormetoprim, are PYgSe ent in z related medicated premix
product, Rofenaid -40.

Rofenaid(R)—JO a 40% p*emix comprised of 25% sulfa-
dimethoxine and 15% oremtoprim, is presently used in poultry
feeds a2s an approved drug at a concentratior of 0.02% as an
aid in the prevention of coccidiosis caused by Eimeria
tenella, E. necatrix, E. acervulina, E. brunetti, E. mivati
and E. maxima, and bacterial infections due to H. . gallinarum
(fowl cholerza) in brciler and replacement chickens, and at
a concentratior of 0.01% in {eed as an aid in the prevention
of coccidiosis caused by E. adenoeides, E. gallopavonis and
E. meleagrimitis, and bacterial infections due to P. multo-
c1c.a (fowl chclerz) in turkeys.

A supplenentiuRapphcatlon to NADA 40- 209 prov1des
for use of Rofenaid '~ #-40 at z concentration of 0.04%
feed as an 2id in the prevention of bacterial infections
caused by Salmonella spp. (salmonellesis) in cducks up to
2 weeks of age, 2s an 2id in the treatment of coccidicsis,
for the control of bacterial infections caused by Pasteurella
multocida (fowl chclerz) in breeder ducks, and at a concen-

tration of 0.08% in feed for control of bacterial infections .

caused by Escherichia coli {colibacillosis), P. multocida
{fowl chclera), P. anat pest“er (P.A. infecticn) ancd Sal-
monella spp. {saimcnelicsis) in ducks. -

The animal efficacy to include in vitro activity, in
vivo aquariam and raceway trials as well as field studies
under commerical conditions is summarized in the F.C.I.
statement,

Romet( *’-30 is a broad spectrum antibacterial premix
containing sulfadimethoxine and ormetoprim used in the
preparation of medicated feeds. Each cof these drugs ex
hibits artibacterial efficacy alone. However, when thev
are combined in a pound of prermx at a ratio of 113.5 g
(25%) of sulfadimethoxine and 22.7 g (5%) of ormetopnm,

2 greater and broader degree of efficacy at a lower dosage
is obse*ved




(cont'd.)

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

- has been widely used in the treatment of a variety of in-

fectious diseases in humans and in domestic animals., It

. possesses a brecad spectrum of antibacterial and anticoc-

cidial activity. Rapidly absorbed into the bloodstream
after administraticn, it is quickly dispersed into body
tissues, and therapeutic blood levels are well sustained.
The drug is rapidly cleared by the kidneys, minimizing
tke hazards of kidney damage.

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

The use of sulfadimethoai(,r)e and ormetoprim at the
selected ratio of 5:1 in Remet ~'-30 yields a potentiated
sulfonamide which affords a lower use level, enhanced
sulfonamide activity, and a decrease in the emergence of
drug-resistant organisms. It provides an increased chemo-
therapeutic index and a broader spectrum of antibacterial
activity when compared to non-potentiated sulfonamides.

The mechanism by which non-pctentiated sulfonamides
suppress bacterial growth is well understood. Folic acid
(pteroylglutamic acid) is a vitamin for man and animals,
but is not required by many bacteria, because they are
able to synthesize their own fclic acid. Cne of the steps
of the bacterial synthesis of folic acid involves the
incorporation of -aminobenzoic acid into the molecule.

This step is blocked in the presence of sulfonamides by
competitive inhibition.

Sulfonamides do not have this effect in man and ani-
mals, because these species do not synthesize folic acid
but depend on dietary sources of the vitamin. The biolog-
ically active form of folic acid is its reduction product
tetrahydrofolic acid, which is an importan: ~oenzyme in
one~carben metabolism. Tetrahydrofolic acid is required
for the synthesis of aminc acids, purines and pyrimidines
for protein as well as in nucleic acid metabolism. The
pyrimidine potentiator inhibits one step in the enzymatic
reduction of folic acid to tetrzhydrofolic aicd, thereby
rendering ineffective any folic acid remaining in the
bacterial cell and potentiating the effect of the sulfona-
mide. The net effect is that less drug is recuired for
the same antibacterial activity using the potentiated drug
than the non-potentiated sulfonamide.
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(cont'd.)

The salmonids raising cperation is a highly sophisticated

~and limited industry, restricted tc those areas where the geoc-
-graphic and environmental conditiens (water availability and
. temperature) facilitate rearing and management for commercial

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

The geographic distribution of the use of Romet(R)-30
for salmonids would be mainly limited to the North Western
part of the U.S., the location of commercial salmonid raising.
The raising of salmonids for restocking purposes could result
ir a2 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 maximum drug
use would be limited. On a worst case assumption, 50% of the
trout would require treatment when all the trout are full
grown, ‘shis would involve the annual &q al use cf 2250 kg of
Romet ' ’=-30. As ncted earlier Romet ' /-30 is a 5:1 combina-~
tion of sulfadimethoxine:ormetoprim Whir" are the active
ingredients in a 5:3 ratio for Rofenaid' ~'~40 which is ap-
proved for use in poultry.

In this connection, it may be of interest to compare
the salmonids use value to the relative size of the three
segments(ﬁg the poultry industry and their consumption of
Rofenaid " “-40. There are approximately 150 million turkeys
raised annually and their growing period is in the order of
20-24 weeks; four billion chickens with a growing period cf
7-8 weeks, and there are approximately 12 million ducks
raised annually with a growing pericd of 7-8 weeks.

The total usage of Rofenaid R)-40 in 1982 was 72,730 ke
cf the 40% premix representing 29,092 kg of drugpiubstance.
The turkey industry used 14,387 kg of Rofenaid " '-40 (51% of
the Rofenaid drug total) to treat 10 million of the 150 million
turkeys grown in 1982(.R)The broiler chicken industry used
13,673 kg of Rofenaid' ’-40 drug substance (or 47% or this
total) to treat 150 million of the four billion broilers % wn
in 1982. The duck industry used 582 kg of Rofenaid'™’'~40
drug substance (or 2% of this total) to treat 450,000 of the
12 million ducks raised in 1982,

Thus, Jit 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 ipcg])ustry which represents the current major use of
Rofenaid '~ ’-40 mecdicated feed.
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{(cont'd.)

Romet(R)-30 contains a combination of five parts sulfa-
. dimethoxine and cne part ormeteprim (5:1 ratic). The chemical
- data for sulfadimethoxine and its potentiator is as follows:

. Sulfadimethoxine, Ro 4-051_2, is a white crystalline
powder with the chemical name, N'-(2,6 Dimethoxy-4-pyrimidinyl)
sulfanilamide. Its empirical formula is C,,H,,0,N,S; its
: o 1277147474
molecular weight is 310.3.

Structural fermula:

OCH
\ /-
N

OCH3

HN S0,— NH

Its solubility in various solvents and systems is:

(g/100 ml at 25°C)

Water 0.005%
95% Ethanol 0.5% cold, 4.0% hot
Chloroform 0.1%
Ether 0.1%
Petrcleum Ether 0.1%
2N Hydrochloride 2.0%
Acetonre 5.0%
Sodium Salt pH 9.3 0.5 g/ml
pH 8.6 0.1 g/ml
pH 8.1 0.05 g/ml

The pH of a saturated aqueous solution is 6.3.

The melting point is 199.4°C corrected, via the U.S.P.
method.

The ultraviolet spectrum ekhblts a maximum at 272 nm
and a minimum at 234-236 nm in U.S. P 95% ethanel, with the
E = 707.

Sulfadxmethoxine is stable in water.
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{cont'd.)

Sulfadimethoxine is known to undergo three principal

~color reactions:

1. Bratton-Marshall reaction

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

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

No degradation of sulfadimethoxine 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
(360 nm) ultraviolet light.

Sulfadimethoxine is stable in the dry form as
evidenced by its excellent s(.‘ﬁ ility in other medicated
premixes, such as Rofenaid -40 and its outstanding
stability on extended storage in animal feeds, as well as
during commercial pelleting operations (see NADA 40-209V
for specific details.

Ormetoprim, Ro 5-9754, is a white crystalline powder
with the chemical name of 2,4~diamino-5-(4,5-dimethoxy-2-
rethylbenzyl) pyrimidine. Its empirical formula is
C,4HgN4Cys its molecular weight is 274.3.

Structural formula:

e ”
OCH N o 2y \
H3C0 — — CHp / \ NH2

\3H3
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0. 2. (cont'd.)

Its solubility in various solvents is:
(gms/100 m! at 25°C.)

Water 0.02 Petroleum Ether Insoluble

95% Ethanol 0.81 (b.p. 30-60°C.)

3A Alcohol  0.28 Benzene 0.03
Methanol 0.46 Dimethylacetamide 0.30
Isopropanol 0.14 Propylene Glycol 0.70
Chloroform 2.06 Benzyl Alcohol 4.30
Ethyl Ether 0.02 Acetone 0.03

The pH of a 1% aqueous suspension is 7.9.

The melting point is 232.8°~233.3°C (U.S.P. XVI, Class I)
The ultraviolet spectrum exhibits a maximum at,g75-279 rm
in acidified 3A alcohol (0.0IN HCl) with an E™° of 274.

Ormetoprim is stable in water.

Ormetoprim undergoes oxidative cleavage in alkaline

permanganate to yield 3,5-dimethoxy-o-toluic acid, which is

: fluorescent with excitation and emission maxima at 305 and
{ 345 mm, respectively. Thus the above reaction forms the

. basis for the regulatory assay of ormetoprim in edible
tissues.

No degradation of ormetoprim could be detected when a
one percent soluticn in 0.01N HCl of Ro 5-9754 was irradiated

for 24 hours with high intensity long wave (360 nm) ultra-
violet.

Ormetoprim is very stable in medicated premixes such as
Rofenaid-40 as well as medicated animal feeds, even on ex-
tended storage and in commercial pelleting of medicated feed.
(see NADA 40-209V for specific details)




008

P

D. 2. (cont'd.)

The toxicity of ROFENAID(R)—'-IO as a combination and each of
. its components has been evaluated using the array of animal
models(r'{i)sted below and is the basis for the 5:1 combination in
Romet' " "-30: o

Acute Toxicity

1. Acute oral toxicity in chicks (single oral dose via capsule in 6-day )
‘ old chicks w/a l4-day cbservation pericd

a. The LD50 for sulfadimethoxine is established

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

b. The LD., for ormetoprim zlone has been shown
to be 700 + 30 mg/kg

c. The LDg, for Rofenaid is 1575 * 100 mg/kg

single oral dose via capsule in 2-week )
old poults w/a l4-day observation period

a. The LD5 for sulfadimethoxine is established to
be 1750°2 200 mg/kg body weight

2. Acute oral toxicity in turkeys

4
ot

b. The LD 0 for ormetcprim alone has been shown te
be 400 2040 mg/kg

c. The LD50 for Rofenaid is 930 * 45 mg/kg

single oral dose via suspension in 5% gum)
acacia w/a 72-hour observaticon period

a. The LD5 for sulfadimethoxine is established at
greater 1phan 4000 mg/kg bedy weight

3. Acute oral toxicitv in mice (

b. The LD:.)0 for ormetoprim alene is at 1495 * 56 mg/kg

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

single oral dose via suspension in 5% gum)
acacia w/a 5-day observation period

50 for Rofenaid is 2275 * 115 mg/kg body weight

4, Acute oral toxicity in rats (

a. The LD

single oral dose via suspension in 5% gum)
acacia w/a 5-day observation period

a. The LD;, for Rofenaid is 1270 * 118 mg/kg body weight

5. Acute oral toxicity in rabbits (
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(cont'd.)

Tolerance Toxicity

6.

Toxicity in rats

‘Rats were given suliadimethoxine plus ormetoprim ccntinuously
~in the diet at dosages up to 100 mg sulfzdimethoxine + 60 mg
. ormetoprim per kg bedy weight per day for 13 weeks. No drug

relatec signs of toxicity were noted except for a slight de-
pression of bocy weight gains in the groups receiving the
highest c.osage.

Toxicity in dogs

In a 13-week study, the tolerated oral daily dose (in gelatin
capsules) was 75 r'g/kg sulfadimethoxine + 45 mg/kg or’ne;oprvr—v,
or 45 mglkg o*me;opnm by itself.

Mutagenicity Testing

S.

The mutagenicity of Romet( )-30 and its components, sulfadi-
methoxine and ormetoprim, were evaluated under the sponscr-
ship of the U.S. Fish and Wildlife Service, Naticnal Fishery
Research Laboratory, P.O. Box 818, LaCrosse, WI 54601, by tke
EC&G Mason Research Institute, 1530 East Jefferson-St.,
Rockville, MD 20852.

The evzluaticn of Romet(R)—3C and its two components, sulfadi-
methoxine and crmetoprim, in the Salmonella/mammalian-micro-
some plate incorporation mutagenicity assays indicate that 21l
three compounds dec nct cause a significant increase in the
number of revertants per plate of any of the tester strains
neither with nor without metabolic activation by rat liver
microsomes.

Safety for Ducks

9.

The safety of SDM + OMP (5+3) to ducks has been evaluated and
repcrted to FDA in NADA 40-209V. Sulfadimethoxine plus
ormetoprim (5+3) has been fed at 0.04% or 0.08% to over 1.8
million ducks under commercial growing conditions for five
days, the period of time recommended for prevention or con-
trol of disease, without a single report of untoward effects

as measured by mortzlity, morb1d1ty, weight gain, feed ef-
ficiency and downgrading at federal inspecticn.
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2. {(cont'd.)

In summary, the toxicity data indicate that beth sulfadimethexine

-and ormetoprim alone and in combination are relatively non-toxic

with toxic effect concentrations in orders of magnitude greater
than any Rofenaid concentrations that will be encountered under
any use conditions.

These tox1c1ty data were used by the FDA, and as provided by 21CFR
§556.490 and §556.640, tolerances of 0.1 parts per million (ppm)

have been established for ormetoprim in the edible tissues of chickens
and turkeys, and for sulfadimethoxine in the edible tissues of chickens,
turkeys and cattle.

Practicable regulatory analytical methods for determination of
tissue residues or ormetcprim and sulfadimethoxine have been pub-
lished and are on file in the Focd Additives Analytical Manrual on

display in the Public Records and Document Center, Focd ané Drug

Administration, Rockville, MD.

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

A tissue depleticn study of Romet(R)-30 in rainbow trout was con-
ducted by Dr. G. Bullock at the National Fish Health Research
Laboratory at Leetown, W. VA ancd submitted to INAD 2208 on August
23, 1978. A concrete raceway study was used with an average fish
weight of 131 g and a water temperature of 10°C (50°F). (D he fish
were dosed in their feed pellets at a rate of 50 mg Romet -30/kg
of fish/day for a total of five consecutive cdays. Fish were sam-
pled after 3- and 5-days of treatment andé at 1, 2, 3, 4, 6, 8, 10,
12, 14, 16, 18 and 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
aliguots. A tctal calculated value for the whole fillet was calcu-
lated using the muscle, skin, scales assay values, and the proporticn
of each by weight: muscle - 88.1%, skin - 8.7% and scales ~ 3.2%.

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 0.0% ppm.

The data is summarized in tzble I, page 12, and st_ppoxilf)a six week
withdrawal time following a five day treatment of Romet
50 mg/kg of fish.

=30 at




011

g2°¢ ~ SO[®9S
wysam Ad gL' - Ul
$1°88 - 91OsTN e

N Sy Il bL'S

L9°0T 0S8°S

al (N N aN N gz Ll 0S8°L

ON 0L°TT LL°9

(@dd) uo{3edjusduc) JUIXOYJAWIPET {0S

20°0 $0°0 90°0 L0°Q 60°0 gLeo 02'0 12°0 ggo 06°2 90°1
al an N AGZ (N N N N 01’0 oLl €59°0
110 ye' o0 96°0 96°0 88°0 96°0 26°0 60 LE'T 1"l £2°2
02°0 1€°0 $s°0 19°0 2L°0 GI°I 16°1 20°2 68°¢ 19°60 66°9
anN ON N N n:..o 61°0 920 e 0 0s°0 r°2 19'1
N TE e L — %

(skeq) Po11d

. :mvuﬂ,ug: judwedLL-350d
Juiposy

(ucld) uol JRIFUIDUD) wy.adojawiQ

JNOLL, Ul PdULALI[D onssIL om..néu..uhcm

I a{qeL

wdd go°0 =MW

anieA *21%¥D
[ejor - usid

Q[OSI .

saleds/ulis

anjep Aessy
{eiol - Usid

anjep °*21®D
feiog - ystd

a2
sa{©o8
urg

onpep Aessy
[ejoL - Usid




012

The fcllowing 27 pages are reprocuced in tact from the EIAR
submitted to NADA 40-209 for Rofenaid(R)-40 in ducks dated-
Februiry 3, 1953. The pages from the RofenaidR)-0 in |
dﬁcks; EIAR are 9 through 36. The areas éovered in these
pages are:

- the environmental stability of SDM and OMP
under a variety of conditions,

~ the effect of SDM and OMP on plant growth
and the aquatic toxicity of SDM, OMP,
Rofenaid and Romet-30 (Ro 5-0037).
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i D. 2. (cont'd.)

-Three residue siudies with ROFENAID®-40, using more than 400 ducks,
have been conducted. These studies involved administration of
ROFENAID®-40 in the feed at concentrations of 0.02% and 0.C4% for
eight ‘weeks, at 0.02%, 0.04% and 0.08% for six wesks, and at 0.08% for
three weeks. The results of the three studies showed that with all
treatment regimens, the tissue residues of sulfadimethoxine and ormeto-
prim had-decrzased belcw the tolerance levels within five days of drug
withdrawal, and supported assignment of a five day drug withdrawal time
for ROFENAID 240 acministerad to ducks at concentrations of up to 0.08%
! in the feed.

! o _ These data adequately indicate that there is no bioaccumulation in

any of these tissues. These data should also adsquately cover the

concerns on bioaccumulation in wild flying birds. The data that have

been submitted as part of other applications on ROFENAID®-40 for the

chickan and turkey indicate as well that no b1oaccumu1ayxon would

occur for wild flying b1rds. ’

3V

The use of ROFENAID®-40 in the duck industry will impact on the

environment when the excreta from the treated ducks enters the environ-

, mant. Analytical methods suitable for assay of sulfadimethoxine and

( ormetoprim in excreta, soil and excreta mixtures were developed based

on the regulatory methods, validated and are included as:Appendix A.

" In order to provide a basis for evaluating the environmental fate of
sulfadimethoxine and ormetoprxﬂ in the duck 1ndustry, the concentrations
of both were determinad in exretz from ducks receiving the m ximum
treatment of 0.08% ROFENAIO®-40 in their feed. :

Fresh Tecal material from ducks maintained on feed medicated with
ROFEMNAID®-40 at the 0.08% level was assayed for ormetoprim via the -
regulatory tissue assay procedure for that drug. Triplicate samples

" indicated a content of 30.1 ppm with a standard deviation of £ 2.3.

Total sulfadimethoxine was assayed via a modified procedurevreported
in Appendix A for both unconjugated and conjugated drug. Triplicate assays
yieldsd 33.3 ppm with a standard deviation of £ 0.3.

Knowing this maximum quantity for unit feces, the nzxt consideration
is how the duck was raised over its lifetime, the interacticn of its
fecal output, and its entry into the overall envircnment.

’
4
1
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2. {cont'd.)
Basically, the growers use the follcwirg regimen:

The starting building contzins straw litter, and it is usually
over-a dirt or concrete Tlcor. This building is used to nouse the
ducks for their first 2 weeks; at that point, they are allowed
te run out of coors. A typical yard is sandy; in some of the older
units, they slope down to the water or stream. In other operations, the
stream has been replaced with a concrete paddling water pond. The
oraration on Long Island typically involves the movement of ducks from
tuilding to building; and in many instances, the hatchery is located
on cne side of the farm and the processing plant is Tocated on the other
extreme end of the farm.

Therefore, there is a progression from the hatchery to the processing -
plant in movement of these birds. This is pretty typical on a Long
Island operation where they have an indoor-outdoor tyrce of operation.
The mid-west is different inasmuch as most of the ducks there are raised
in total confinerment.

The disposition of the fecal material during this growth cycle and
the eventual fate of this fecal material is the primary question on the
environmental impact o7 a quantity of drug in this particular fecal
material. As noted ahove in treated znimals (0.08% active drug in fead),
the Tecal material will have 30-35 ppm initial concentrations of sulfa-
dimethoxine and ovmetoprim. The fecal material is then handled-in contact
with the straw litter in the first 2 weeks of the growth’cycle with the
sandy soil and stream or paddling lagoons for the remaining growth period.
The straw is moved from the building and is then utilized by nurseries,
gardeners or is allowed to stand. The end fate of the fecal material as-
sociated with the straw is for fertilizing use. For wire raised birds,
a wash ic used to remove the fecass from the wire and the wash goes throuch
2 satiling process to meat the State and Federal requirements.

The State and Federal reguirements are instrumental in dictating th=
fate of the feces itself and consequantly any drug involvad with it. )
Since fecal material has to be treatad to decrease the bacterial count
znd to decrease the oxygen demand ¢¥ this fecal material to a prescribed
level as dictated by the State, these steps have to be includad in the
consideration of the fate of any of these compounds. The evaluation of
the duck feces, therefore, centers around the following areas:

(1) The stability of the compounds in the fecel material
itself and on standing in contact with Teces-water
and feces-soil :




{

"

L.

(2)

(3)

(4)

n 015
{cont'd)

On aerobic oxidation conditions to simulata the aeration
step of the waste water processing treatment

The_consequeht leaching of these compcunds.through var-
jous types of soil to simulate rainfail on the exposed

- fecal material

AThe concentrations of sulfadimethoxine and ormetoprim that

would be@found in practicz on a working duck Tarm using
ROFENAID™-40

The effect of the compounds on. plant types that could be grown
in Tields fertiiized with the duck manure

The basic evaluation of the toxicity of the compounds them-.
selves to standard aquatic taest species, bluegill, water
flea and algae

i
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The stability of sulfadimethoxine and ormetoprim in duck-darived
environmental samples at elevated temperature and humidity was deter-
mined using fecal material obtained from ducks maintained on unmedicated
feed at a Long.Island duck farm: .

Individual 10 g fecal samples, soil-feces in a 20:1 ratio, and water-
feces in a 20:1 ratio were fortified at a 10 ppm concentration of sulfa-
dimethoxine or ormetoprin in glass vials and placed in an environmental
chamber maintained at 379C and 95% relative humidity, equipped with
visible and ultraviolet light to simulate sunlight.

Loamy soil and tap water were used. Duplxcate assays were done for
all samplings. The results are shown graphically in the next three pages
for feces, feces-soil and feces-water, ,

Examination of ths data shows that after two days, the quantity of
sulfadimethoxine in the feces and soil-feces dropped to less than 6% of
the initial values and to less than 2% at 20 days with zero remaining
atter 40 days. In the water-feces mixture which was basically anaerobic,
. the value was 82% remaining after two days, 59% after six days, Tess than
2% at 20 days and -zero after 40 days.

These data indicate that the sul.ad1methox1ne, upon standwng, is de-

sed effectively in feces and in water-feces mixtures under anaercb1c
i

cra
conditions and when mixad with the soil.

di

-Ormetoprim shows less of a dacrease under these conditions with ap—
proximate 1/ 60-64% ramaining after two da/s in the feces and soil-fsces,
8C% remaining aftar 20 days, and it remains essent1a]1y constant after that
point. In the case of water-feces mixture, 89% remzins after six da ¥s,
and as with the others after 20 days, the value essent1a11y stays constan;
at approx1nate]y 50% of the initial. 1In the case of ormetoprim, the presence
of ormetonrim at the 55-day interval was verified by the fluorescence spectra
of the oxidation obtalned and its comparison to the standard.

The aerobic oxidation step in the waste treatment process has been
~evaluatad and the or1g1na1 reports submitted to NADA 49-209Y on March 16,
1579, .

Ambient air was passed through a 20:1 tap water:duck feces mixture at
259C after duplicate mixtures were initially fortified with 5 ppm of -sulfa-
dimethoxine and ormetoprim, assayed in duplicate, and sampled 12 times over

the next 40 days. The assays were reportnd as percent of zero time concen-
trations and are listed as follows:
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Aerobic Oxicdation of Sulfadimethoxine and Orm2tcorim

Time . .
Interval _% of Zero-Day Concentration_
(Days) . Sul fadimethoxine Ormetoprim
' 1 §2.3 93.6
2 77.3 . 84.3
5 71.0 74.6
S 52.3 34.3
12 37.7 9.6
13 5.8 8.0
14 4.8 8.5
15 9.5 8.3
19 9.9 2.9
22 8.0 2.6
27 7.6 0
40 8.5 0

Inspection of the aerobic oxidation data indicates that toth sulfa-
imethoxine and ormetoprim are extensively decreased in the fecas-water
mixture under these conditions. This long-term study indicates that the
ormetoprim which indicated stability under anaerobic conditions, is un-
stable under aercobic conditions and shows a steady decrease, with less

than 10% of tha initial material remaining after 12 days; after 27
{ days, the value goes to zero remaining.

Sulfadimethoxine under aerobic conditions shows the 'similar rapid
decrease and then a leveling effect after 13 days with the quantity of
sulfadimethoxine remaining essentially constant at about 10% under aerobic
cenditions after that point. In summary, the aeration step utilizad in
water treatment will result in a massive decrsase of the concen- -

tration of sulfadimethoxine and ormetoprim in the feces-water
mixtura.

Translocation of sulfadimethoxine and ormetoprim in soil for simulating
the effect of rain washing the sulfadimethcxine and ormetoprim from the feces

1 -

into the soil was evaluated utilizing three differant types of soil (see p. 17).

Three agricultural soils, classified as loamy sand, loam and sandy
clay loam, were evaluated individually, each in triplicate, by placing
the soil sample into 2 20 mm in diameter column to a height of 5";

172 ml1 of a 5 ppm solution of sulfadimethoxine or ormetoprim was passed
. through the column. This volume is equivalent to 20" of rain passing
through the soil.

The effluent water was collected, 1-inch at a time and assayed. Sub-
sequently the column was divided into 5 segments which were individually
assayed. The results are presented on tables I and II located on pagss 19
and 20 with the total of ezch compound appiied to the column of 858 mcg.
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This 5-inch quantity of soil was adequate in the case of sulfa-
dimethoxine to adsorb anywhere from 125-475 mg, depanding upcn the type
‘ of soil. The material is definitely adsorted and not degraded and can
' : be extracted from thes soil's surface by a pH adjustment and organic
solvent extraction. With ormetoprim, it was adsorbed on the column of
soil with most of it concentrated at the bottom of the column.

The data indicate that in the process of washing or passing the
naterial through these columns, the fines with the larger surface area
per unit volume have migrated to the bottom of the column; and in the

case of ormetoprim, is the explanation for the concentration at the
bottom inch of the soil column.

For ormetoprim, a second expariment was evaluated to determine what
happens when an additional 20 inches of tap water is forced into the column
after the first 20 inches as noted. This second 20 inches of water did not
elute any ormetoprim from the soil column, and the adsorption basicailly has
tc be considered irreversible in terms of an aqueous system. Ormetoprim
was recovered from tha column by a pH adjustment, followed by an orcanic
sclvent extraction so that the total material was recovered.

These data can be summarized to indicate that sulfadimethoxine is ad-
sorbed on the surfaces of the various types of soil and can range from 25 mg
per inch of soil as the lowest cas2 to 95 mg per inch as the highest. In
the case of ormetoprim, the adsorption was complete and total, with the

“total adsorption capacity greater than the sample load of 900 mg.

This binding cap:city can also be detern1ned in terms. of-ng/cu ft.
as sﬁonn pelow:

. Sul fa~-
dimethoxine Ormetoprim

Soil (% Clay) (ma/cu. ft.) (mg/cu. ft.)
Loamy Sand (8) | 103 345
Loam (16) 224 345
Sandy Clay Lcam (24) 275 345 )

A summary at this point is in order to tie together the model studies
that have been done to simulate the various routes of handling that can occur
in actual practice. In summarizing these various routes, it is obvious that
the amount of available sulfadiamethoxine and ormetoprim remaining in the
environment after any of the waste routes taken in actual practice is very
small, if not zero. The routes noted indicate extensivz decrease and/or’
irreversible adsorption. To verify these laboratory data, samples were
taken from an actual working duck farm where ducks were on 0.03% ROFEMAICP-
40 in the feed for at least two weeks.
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1

In order to determine what environmental concentrations of sulfa-
dimethoxine and ormetoprim would be encountered in actual use of

ROFENAID®-40 for ducks, samples were taken from a Long Island, New York,
duck farm.

The farm operates with a population of approximately 46,000 ducks
raised for a period of 7 weeks 3 days. It's an in-and-out operation with
birds placed each wesk.

The unit had been on Rofenaid®-40 at an equilibrium level equat1ng
to that which would be accomplished on the usual commercial Rofenaid®-
40 for approximately three months. We would have expected an equilibrium
to have developed,as the sludge removal is accomplished once a week.

The freshly voided samples from birds that have been on 0.08%
ROFENAID®-40 were assayed and reported earlier as having 34 ppm and 30 ppm
of sulfadimethoxine and ormetoprim, respectively. The birds were maintained
on ROFEMAID®-40 at 0.04% for the first 2 weeks and have rec51ved in aTmost

all cases, at least one 5-7 day treatment at 0.08% ROFENAID™-40 once
during their growing period.

The assay procedures reported in Appendix A were used to assay each
sampie in triplicate. '

The samples analyzed from the duck farm are described below along with
their respective valuas of sulfadimethoxine and ormetoprim.

P

1) East Duck Run. This sampie represents the water
coming largely from the young birds on wire.
The fecal material is flushed into a conduit for
eventual transmission to the first lagoon (indi-
cated by sample 3).

-~

Sul fadimethoxine 0.14 ppm
Ormetoprim 0.0 "

2) West Pond. This sample was taken from the pond
where birds may swim. It is initially derived
from sping water. It contains the output of the
East Duck Run (sample 1) plus the water from
enviscerating and dressing plant.

Sulfadimethoxine . 0.03 ppm
Ormetoprim - .0 .




3)

‘b,)'

5)

6)

7)

8)

9)

22

Sludce from the First Lagoon. This lagoon is
the area in wnich the ducks swim and contains
the water from locations indicated by the
above samples. '

Sul fadimethoxine - 0.74 ppm
Ormetoprim 0.23 *

North Settling Bed. This sample is the sludge
taken from the bottom of the North Settling
Road. This is normally removed once a week.

Sulfadimethoxine - 0.32 ppm
Ormetoprim ' 0.13 *

South Settling Bed. Sludge normaily remcved
once a week.

Sulfadimethoxine 0.34 ppm
Ormetoprim : 0.17 "

Effluent. This is the effluent following
chlorination which is then pumped into the
normal Long Island Sound inlet water.

Sul fadimethoxine 0.0 ppm
Ormetoprim .1 » st e

Surface Sampie.' A large duck run containing a
hign percentage of fecal matarial.

Sul fadimethoxine 0.0 ppm
Ormetoprim 6.0 "

Sample of the Sandy Soil from 3-12" galow the
Surface of the Runs. Sample was taken immediately
under sample 7. Ducks are currently using this
run.

.Sul fadimethoxine . 0.0
Ormetoprim 6.0 "

Fallow Subsoil sample Comparable from a Pen
5hich Had Not Been Jsed ior pucks for Several
eeks,

Sul fadimethoxine . 0.0 ppm
Ormetoprim 0.0

s B e e

026
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10) Straw Samnle From Under 5 Week-01d Ducks Maintained
Undar Shed.

Sul fadimethoxine 0.19 ppm
Ormetoprim _ 0.0 *

A site map of the farm is included to put the various samp1e'loca-
tions in geographica] perspective.

In summary, samples were assayad that were taken from points in
the starting nouse, the straw and sand base in which the birds were
being raised, the water in which they were swimming, the various
lagoons as part of the waste treatment, and finally, the effluent going
to the outside environment. In these samples, it is obvious material is
present at a relatively low concentration which is in line with rapid
degradation of the meterial as shown in ths laboratory, along with the
obvious dilution factor in terms of area being sampled. Most importantly,
these data show that the waste treatment process does effectively remove
drug remaining so the effluent from the final waste treatment contazins no
sulfadimethoxine and only 0.1 ppm of ormetoprim.

-
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The possible effect of 5u1fadimethcxine and ormetoprim from tha
menure of ducks Ted ROFENAID™-40 was evaluated using the two compounds
alone and in combination with soils versus’six plant types directly.
This is the worst case model, since only the compounds are included with
no-manure present, :

The concentrations used in the test systems were calculated to
approximate those estimated in soil from duck manure spread at a rate
of 5 tons-per acre (the maximum use lTevel) on a dry manure basis. A
second concentration series was also included at 4 times the maximum
concentration,or 20 tons per acre on a dry weight basis.

The cencentration of su1fad1wetnox1ne and ormetoprim in duck feces
from ducks receiving 0.08% ROFENAID™-40 in their feed on an “as-is fresh"
basis was reported as 34 ppm and 30 ppm, respactively, earlier in this
submission. A very conservative estimate of a dry manure concentration
of both sulfadimethoxine and ormetoprim is based on a fresh manure water
content of 75-80% for an estimate of 150 ppm for both on a dry basis for
uniformity.

Using a 6-inch depth, the weight of an acre is 2 MM 1bs; therefore,
at 5 tons per acr2, a ratio of 1 part manure to 200 parts of soil is ob-
tained. At 150 ppm of each in the dry manure, an application rate of
5 tons per acre yields 150 x 17200 = 0.75 ppm in the soil. At 4 times
the meximum manure rate of 20 tons per acre, a 4 x 0.75 = 3.0 ppm of each
in the soil would be obtained.

The test concentrations in soil were thereby set basééﬂoﬁﬁihe above

caiculation for 1 and 5 ppm of each of the compounds in scil as individual

systems.

Samples of each compound were mixed with potting soil to investigate
he effects of sulfadimethoxine and ormetoprim on plant growth. A posi-
tive control was prepared using scdium azide while a negative control had

no medication added. The seven treatments used were:

Treatment 1

Sulfadimethoxine 1 ppm

- no 5

Ormetoprim 1 ppm

- u g

Sulfadimethoxine 5 pom + Ormetoprim 5 ppm

Control :
Positive control (sodium azide 50 ppm)

N oY BN

029
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For each of the seven test soils, 10 flats of 20 seeds each were
) plantaed for each of the following six species: corn, saoybean, cucumber,
{ barley, tomato and ryegrass. Flats were maintained under normal growth
conditions with watering done from tne bottom up so as not to flush out
the medications. The flats were kept under conditions of controlled
temperature and humidity and received 12 hours of illumination per 24
hours.

The number of seeds germinating peE flat was recorded on day 7, and
the approximate average sesdling heignt® (cm) per flat was determined by
measuring 25% of the existing shoots aftar planting. - On day 14 after
planting, the germination count on a short height measurament was repeztad.

The plants in each flat were then clipped at the soil line and
weighed immediately. An average (wet) shoot weight (g) per flat was then
calcuiated. Due to seed variability, some seedlings died bafore compieticn
oF the test. The number of dead seeds was subtracted from the number ger-
minating at day 14 for use as a divisor in calculating averzge shoot weight.

The'raw data and statistical treatment are included in the basic report
submitted to NADA 40-209V on July 12, 1982. The statistical analysis is
presentad in bar graph form 1n the, next six figures by species for the five
veriables analyzed.

Comparison of the 7- and 14-day observations of germination and shecot
: height provide a time course evaluation of the variable measured. Compari-
( ' son of the three variables at 14 days, i.e., germination, shoot hexgnt and
shoot weight, can be used as an index of toxicity with a tokic ‘éffect de-
fined as a negative effect on all three variables. The figures can ke
Cescribed in terms of their l4-day data as 7oiiows:

Ficure 1 (corn seeds). The SOl 5 ppm and OMP {1 and 5 ppm)
treatment groups had significantly higher average shoot
weight than the untreated controls. There were no signi-
ficant diTferences between treatments with respect to ger—
mination rate and average shoot neight.

Ficure 11 (cucumbar seeds). There were nc significant differ-
ences petween treatments with respect to garmination rate;
however, both the OMP 5 ppm and SDM + OMP treatment groups had
significantly lower average shoot height and weight then the
control group.

Fiaure I11 (soybean seeds). The SOM 5 ppm, CMP 5 ppm, and SCi
+ OMP had a significantly highar germination rate than the con-
trol. However, &ll these groups and the OMP 1 ppm group had
significantly lower average shoot weaight than the controls.
Both OMP levels had significantly lower average shoot height
than the control group.
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Ficure IV (tometo seeds). There wers no significant ¢itferences
. between treatments with respect to germination rate. The QNP
{ 1 ppm had significantly higher average shoot height and weight
' than ‘controls, while SDM + OMP had significantly lower average
" shoot weight than control.

Ficure V (barley seeds). The SDM + OMP had a significantly
Tower germination rate than control, while each of the SDM levels
had significantly higher average shoot weight than the control.
Thera were no significant differences betwean treatments with
respact to average shoot height.

Figure VI (ryegrass). The SOM + OMP treatment group had a
significantly lower germination rate and average shoot weight
than the control group, while the SOM 1 ppm group also had
significantly lower average shoot weight than the control group.
Thera were no significant differences between groups for aver-
age shcot height.

Inspection of the six figures shows no consistent toxic effect as defined
previously for any of the plant types with any of the treatments tested.
There is no difference between levels of sulfadimethoxine and ormétoprinm.
The data indicate thera will be no significant toxic effect to plants related
to sulvadimethoxine and ormetoprim where duck droppings frem ducks receiving
up to O.OS%OROFENAIU@—4O in their ration are spread as manure at 5 tons per
{ acre (dry basis) or 20 tons per acre (4X normal rate).
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Rofenaid and its individual components have been evaluated versus
three aquatic species using static systems.

The acute toxicity of sulfadimethoxine, ormetoprim and ROFENAID®-20
to bluegill (Leocmis macrochirusj, water flea (Daphnia maana) and fresh
water alga (Selenastrum capricornutum) was determined by E.G.&G. Bio-
nomics.” The bluegill and water flea work was done at the E.G.&G. Aquatic
Toxicolegy Laboratory in Warenam, MA and the frash watar alga work at
the E.G.&G. Marine Research Lab in Pensacola, FL. The original reports
were submitted to MADA 40-209V on March 16, 1979.

Procedures used in the 96-hour acute toxicity test for bluegili
7ollowed those described in "Methods for acute toxicity tests with fish,
macroinvertebrates and amphibians by the Committee on Mathods for Toxi-
city Tests with Aquatic Crganisms," U. S. EPA, April, 1975 (EPA-660/3-
75-009 Ecological Research Series),

Procedures used in the 43-hour acute toxicity test for water fiez
(Daphnia magna) followed those described in "Methods for acute toxicity
tests with fish, macroinvertenratns and amphibians by the Committee on
Methods for Toxicity Tests with Aquatic Organisms,” U.S. EPA, April,
1975 (EPA-660/3-75-009 Ecological Research Series).

The 96-hour toxicity test with fresh water alga (Selenastrum.capri-
cornutum) was based on "The Algal Assay Procedura: Bottle Test,” Natjonal
Eutrophication Research Program, Pacific Northwest Water Laboratory,
Corva111s, OR (U.S. EPA, 1971) and R.H. Hall, "An Algal Toxicity Test Used
in the Safety Assessment of Detergent Components,“ presentad. befors'the -
36th-Annual Meeting of the American Society of Limnology and Ocearography,
Inc., ‘Salt Lake City, Utah (1973).

The maximum exposure times were used for the acute toxicity values
Tistad below for the three species.

Acute Tox1c1ty to Bluegill (96- hr)

Compound (LC5n mg/liter) .
Sulfadimethoxine Mo mortality noted in a saturated solution
Ormetoprim No mortality noted in a saturated solution

ROFENAID®-40 No mortality noted in a saturated solution
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The ormetoprim and Rofenaid test fish were stressed by low dissolved
oxygen concentrations (less than 40%) in all but cne Rofenaid test con-
centration at 96 hours. This low dissolved oxygen concentration obviously
resulted in more effects than would be expected for the test chemical
concentrations usad.

Acute Toxicity to Water Flea (43-hr)

Compound LCcq ma/liter (+ 95% confidence interval)
Sul fadimethoxine 53 (26-105)
Ormetoprim 33 (18- 60)
RGFENATD®-40 38 (23- 61)

Acute Toxicity to Fresh Water Algz (96-hr)

Compound ' LCsg mafliter (+ 95% confidence interval)
Sulfadimethoxine 170 (42-688)
Ormetoprim . 90 (21-378)
ROFENAID®-40 38 ( 6-238)

‘ The wide variabilities in the 95% confidence intervals indicate these
determinations are probebly affected by the low water solubiTity of the
drugs relative to the concentrations used.

The Tollowing additional data were gatherad on trout and catfish by
the U.S. Fish & Wildlife Service at Leetown, W. VA and LaCross, NI during
their evaluation of Ro 5-0037 which_has a ratio of 5:1 (sulfadimethoxine:
orﬁeyoprim) as compared to ROFENAID®-40 at 5:3 (sulfadimethoxine:ormeto-
primj. .

The Tollowing additional data were gather on a variety of fish by the
U.S. Fish & Uildlife Service at Leetown, W. VA and LaCrosse, WI during

the;r?evaluation of Ro 5-0037 in a ratio of 5:1 as compared to ROFENAID 240
at 5:3. :

The National Fish Haalth Research Laboratory in Leetown, W. VA evalu-
ated Ro 5-C037 by medicating the feed to trout to provide a dose up to

400 mg/kg/day for 14 days at 13°C water temperaturs with no signs of toxi-
city.

The National Fishery Research Laboratory at LaCross, WI initially
eveluated the dry powder 30% Ro 5-0013 dry premix vs solutions of each
drug and the formulation of 5% solution Ro 5-0037 as a source of drug
tor fish texicity testing.

The stock sclutions of sulfadimethoxine and ormetoprim were prepared
in base and acid, respectively with a Ro 5-0037 formulated to yield a 5%
soluticn were used in the test. It must be noted that use of the above
solutions do not insure solubility of the drug in control pH aqueous
systems.
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Methods for conducting the toxicity tests are standardized according
to the Committee on Methods Tor Toxicity Tests with Aquatic Organisms,
EPA-60/3-75-009. Most of the materials were so non-toxic that LCzn's
could not be determined, and those results are reported as the hignest
concentration exposure that produced no mortaiity as shown in the follow-

ing table I (page 36). ({Appencix B contains the reference data.)

The 1i§uid in the initial aeration lagoon of the working duck farm
reprasents .the worst case situation with sulfadimethoxine and ormetoprim
concentration of 0.74 ppm and 0.23 ppm, respectively.

Tnese data can ba used to calculate the Tactors before any toxicity
would be evident based on tha most sensitive species for each component
and the combination. The water flea is the most sensitive species for
sulfadimethoxine and ormetoprim individually with 26 mg/liter and 18 mg/
Titer, respectively at the -95% confidence interval yielding 35-fold
and 78-fold factors” for sulfadimethoxine and ormetoprim. A factor of
6-701d is calculated using the 6 mg/liter (-95% confidence interval)
values for ROFENAID®-40 in fresh water alga and the sum of the sulfadi-
methodin2 and ormetoprim concentration in the lagoon water.

SUMMARY

The impact of sulfadimethoxine and ormetoprim in duck fecal material
for birds that have received ROFENAID®-40 at concentrations up to 0.03%
in their feed has been evaluated. Laboratory studies using fecal matter
from ducks receiving ROFENAID®-40 have evaluated the stability of sulfa-
dimethoxine and ormetoprim in fecal matter itself and in soil and water
mixtures. Aerobic oxidation and soil percolation studies were also
utilized with this fecal sample. The laboratory studies indicate that
both sulfadimethoxine and ormetoprim are Zecreased rapidly and also are ®
adsorbed on soil surfaces. Data from a working duck farm using ROFENAID -40
confirms the very small amounts of sulfadimethoxine and ormetoprim present
in actual practice.

The tissue residue data show that no bicaccumulation takes place in
ducks while on use concentrations and, therefore, eliminates this concern
for wild flying birds. The toxicity data in five species show that the
compounds are basically non-toxic. The bluegill and water flea data aiso
indicate that the compounds are shown to be basically non-toxic to
these environmental monitors. The acute toxicity to fresh-water algae
reinforces this pattern of non-toxicity. There is no consistent toxic
effect for six species of crop and non-crop mono- and dicot plants at
four times the maximum that would be obtained via manure application.

The laboratory, working farm and toxicity data show that ROFENAID?-40
use in ducks will not present an environmental concern to the area.

Clearly beneficial efiects will result from the implementation of the
proposed action, including the more efficient production of ducks with the
concomitant savings in feed and energy, as well as other benefits. This
will be discussed more fully in Section 5.

A secondary environmental consequence results from the discharge of
pollutants into the ecospnere during manufacturing. This aspect is con-
sidered quantitatively and from a regulatory point-of-view in Section 3.
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XICITY STUDIES - Ro 5-0037 (Remet &)=30)

Reproduction, fertility, conditions of the offspring for
salmon, percentage of egg hatch, survival of all stages )
were rot different in the Ro 5-0037 injected fish than in the
non-medicated salmon as reported to NADA 125-933 on 4/8/83.

These data are obtained from a preliminary evaluation cf the
influence of Ro 5-0037 acdministration to Atlantic salmon brcod
stock, by the parenteral route. It was initiated in 1979 at
the Craig Brook, National Fish Hatchery, East Crland, Maine
under the supervision of Cr. G. Bullock and Mr. M. Hendrix,
Hatchery Manager.

The following studies were concducted to evaluate the safety
of Ro 5-0037.

1. Effect of the direct contact of Ro 5-0037 5% soluticn
on salmon egg incubation

2. Effect of prespawning injections of Ro 5-0037 on
salmen egg incubation

3. Incidence of mean percent eggs cbtained from brood
stock in 1979 through 1981.

4. Mean eggs per pound of spawning weight.

5. Survival rate from hatching to one year-of age at the
Craig Brook National Fish Hatchery.

Tre hatchery manager conducting these studies reported:
[ ]
"Did not see any significant difference in egg survivability
(eye-up) in eggs from injected and non-injected parents and
feel comfortable with that information, but we did rot keep
test and control groups separate among the resulting fry,
parr, and smolts and canrot make cdefinite statements about
those life stages. What we have said is that there was no
apparent harm from Ro 5-0037 during those life stages be-
cause our survivability was as gocd or better than what we
have seen in the past when no Ro 5-0037 was used. We keep
daily records on all lots of fish frcm the time they are
feeding fry until they are released as smclts, and it is
from these records that we mzke conparison.” . . .

"We did keep elaborate records on egg survivability for our
own informaticn and have provided that data but, since we
were engaged in no formal exrerimentation at other life
stages, no other raw data are available.”




TCXICITY STUDIES - Ro 5-0037 (cont'd.)

The results from these studies are as follows establishing the
~ safety of Ro 5-0037 to the target species.

I. Effect of Direct Contact of Ro 5-0037 on Atlantic
~Salmon Egg Incubation Conducted in Fall 1979 at
.. Craig Breok National Fish Hatchery

- The purpose of this experiment was to see if Ro 5-0037 at the
% concentration, as used for injecting the Atlantic salmon brood
stock, applied directly to eggs was lethal. If it has been, a
decision had to be made as to whether or not to inject late ar-
riving fish. The egg sacs are quite large in late run fish (pro-
truding well below the injection site) and there was concern 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% Re 5-0037 solution inmmediately
before fertilization, one lot was bathed in 5% Ro 5-0037 solution
immediately after fertilization, and one lot was bathed in water-
the normal procecdure-tc 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 amound usually required for
injecting each brood fish. The eggs were then disinfected in
Wescodyne, enurerated by displacement, and mortality was picked
weekly. According to the hatchery manager, the "direct contact”
experiment is more valid than other tests, because the same female
could ke used as the scurce of eggs.

Results
Green Eggs Eyed Eggs % Eyed
Fo 5-0037 before 2393 2359 98.6
Fertilization
Ro 5-0037 after 2175 2152 98.9
Fertilization
Control (Water) : 2683 2664 99.3

Since the test showed no deleterious effect when Ro 5-0037 was
added directly to the eggs, it was concluded that injections onto
the ovaries of late run fish should nct be deterimental.

043
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TCOXICITY STUDIES - Ro 5-0037 (cont'd.)

2. Effect of Prespawning Injection of Ro 5-0037 cn
Atlantic Salmon Egg Incubation Conducted in Fall
1979 a2t Craig Brook National Fish Hatchery

~ All fish had received 50 mg/kg Ro 5-0037 by injection upon mid-
sumer arrival at the hatchery. Approximately two weeks befcre
spawning (on October 15), test fish received a seccnd injection of
Ro 5-0037. Fish were then spawned in the normal marner and the eggs
were held separately. The eggs were disinfected in Wescodyne,
enurerated by displacement, and mortality was picked weekly. Egg
mcrtality records were maintained through shocking.

Results
Fish Green Eggs Eyed Egzs % 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
7041 - 6801 96.6

*Probably a bad female rather than any problem with Ro 5-0037.

It is evicdent fram this table that the incidence of eyed eggs
obtained fram brood stock treated with one or two doses of Ro 5-0037
was very similar, except for those obtained from fish #1. As the
hatchery manager commented, the lower incidence of eyed eggs was
probzbly due to a bad female, rather than to Ro 5-0037.

According te the hatchery manager, "The problem with arriving at
arything conclusive when conparing prespawning injections cf incaming
acults with non-injected controls is that there is so much variaticn
in egg survivability between individual females regardless of whether
you do anything to them or not. Therefcre, a large nurber of fish is
reguired to neutralize the eficcts of such things as a bad female
(the one shown in the experiment that had only a 32.2% eye-up is an
example)."
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TCXICITY STUDIES - RO 5-0037 (cont'd.)

3.. Incidence of Eyed Eggs Cbtained {rocm Brock Stock
Injected or Not Injected with Ro 5-0037

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

Mean % Eyed

Arcsin % Transformation
Year N X 95% Conficence Interval

Re 5-0037 Injected

1979 11 79.6% 69.3-88.2%
1980 142 91.0% 89.6-92.4%

1981 69 87.4% 83.4-90.8%

Ro 5-0037 Not Injected
1979 4 88.0% 85.2-90.5%
1980 13 92.7% 89.8-95.3%

It is evidenced from the abcve data that the mean % eyed eggs

incidence was very similar independently from the prespawning
injection of Rec 5-0037.

Mean Eggs/Ib Spawning Weight
Data collected in 1980 on the muber of eggs produced by 149 fish

(136 injected with Ro 5-0037 and 13 not injected) are presented
in the following table:

N X SE 95% Confidence Interval
Ro 5-0037 Injected 136 825.5 11.1 803.7-847.4
Ro 5-0037 Not Injected 13 852.8 32.1 782.9-922.7

It is evidenced from the above data that the nurber of eggs/lb
spawning weight was very similar in both experimental groups.
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TCXICITY STUDIES - RO 5-0037 (cont'd.)

4. Atlantic Salmon Survival Rate from
Hatching Up to Cne Year of Age

Data obtained on an initial pcpulation of 653,147 Atlantic
salmen hatched in 1979 through 1981 at the Craig Brook National
Fish'Hatchery and followed up to at least one year of age, are
reported in the following table: ‘

Craig Brock NFH Production

Fry Alive Stocked to Survival at Survival at
Brocod at Initial Raceways Cne Year 2/01/83
Year Feeding No. (%) No. (% Stocking) No. (% Stocking)
1‘)79l 189,341 134,700 (71.1) 111,000 (82.4)° -
19802 212,659 177,465 (83.5) 164,822 (92.9) 158,075 (89.1)
1981 241,147 201,092 (83.3) 186,000 (92.5)%

[

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

™

Fry derived frcm Ro 5-0037 injected parents.

w

All fish stocked at end of first year, contracted furunuculosis.

Fish less than one year old at this reporting date (2/1983).

NN
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Romet(R) -3

0 will be used to control septicemic diseases of fishes

by coating pelleted food with this drug or by including the drug into tkre
tﬁaéh before pelletization. Even though fish will consume the medicated
food, aﬁd the drug is not readily water soluble, a smzll percentage of

(P')f?;O will be released into the water mainly from fecal material of

Romet
treated fish. Because fish are nct raised under uniform conditions,

certain standards must be applied to reach a realistic figure of the amount
of drug which may be found in water. In determining this figure, the fol-

lowing assumptions will be used:

Standard Raceway

Although larger or smaller ponds or raceways may be used for fish
culture, a raceway which is 60' x 6' with water 1.5' deep, is most often
used. VWith these dimensiors, the standard raceway contains 540 cu. feet
of water.

Density of Fish

This represents the amount of fish which are held in 2 standard
raceway. Most fish culturists do not exceed a density of 0.5. This
figure means that fish are cultured at a rate of cne-half their lerngth
as expressed in lbs/cu feet. Thus, if 6-inch fish are to be placed in a
raceway there would be 3 lbs/cu feet of water or 3x540 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).
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( Water Flow (I)

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

fish:

T = Weight of Fish (1b)
Flow Index (gpm) x Length of Fish (in)

With the above information, estimates of Romet(R)-3G concentration in
water containing fish can te made.
Example 1

A raceway of 3-inch fish are to be treated for 5 days with Romet(R)~30
at the rate of 50 mg/kg/day. Weight of fish in raceway = 1.5 lbs fish/cu.
ft. water x 540 cu. ft. water or 810 lbs. Drug will be used at 50 mg/kg/

day or 22.7 mg/lb x 810 lbs or 18.4 g pure Romet(R)—30/day.

Water Flow into Raceway =”'—1-§'1—0;§ = 168 gpm

*Flow index at 52°C and 1000' elevation

168 x 3.8
637 x 60 x 24

637 liters/min.

917,280 liters/day

If it is a2ssumed that none of the drug were utilized by the fish and
all 18_.4 g were found in the water, the concentration of Romet(R)-30 in a

24 h volume of water would be: 18,400 mg/917,280 liters or 20 ppb.




Example 2

" Treat a raceway of 9-inch fish with Romet(R)-3

0 for 5 days at
50 mg/kg/day.
Weight of fish = 4.5 x 540 = 2340 lts

22.7 mg Romet(R)-30/lb x 2430 Ibs = 55.2 g Romet(R)-—30/aay

2430
Flow Rate =16l x 9% = 168 gpm
168 x 3.8 = 637 liters/min.

637 x 60 x 24 = 917,280 liters/24-hr
Again, assuming that ncne of the drug were abscrbed by the fish, this

would be 55.200 mg/917,280 liters or 6C ppb.

From these two examples, which represent the size extremes that would
receive focd medicated with Romet(R)—30, it is apparent that even if none
of the drug were absorbed, there would be only 20-60 ppb in the water per

ay on each day of treatment. However, since most of the drug administered
would be absorbed and slowly released by the fish, the actual concentration
of drug in the water would be considerably lower.

A mocel raceway study was conducted at the National Fish Eealth Re-
search Laboratory to mimic the worst case situation noted above. This study
is included as Appendix I to this report.

Examination of this data shows that very low concentrations of SDM and
OMP are encountered in the effluent water both during and post-dosing. A
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 SDA.

The OMP assays showed one water value at 6 ppb and the rest of the 43 samples

at less than 5 ppb OMP in the water. -
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The total collected sediment from this study showed 7.2% cf the

dosed SDM still present and less than 0.3% of the OMP,
'SUMMARY

_ The impact of SDM and OMP has been reviewed previously fo; the use
of Rofenaid in Ducks (EIAR dated 2 February, 1983 to NADA 40-209) and is
included with this report.

The SDM and OMP concentrations measured in the raceway water were
very low, with thirty ( of 43) water sampies having less than 5 pob and
only one at 25 ppb. The OMP assays showed 42 of 43 sampies at 5 ppb or
iess. The accumulated sediment for the whole study accounted for 7.2%
of the dosed SDM drug and less than 0.3% of the dosed OMP drug.

These data can be used to calculate the factors before any toxicity
would be evident based on the most sensitive species for each ccmponent
and the combiration. The water flea is the most sensitive species for
sulfadimethoxine and ormetoprim individually with 25 mg/liter and 18
mg/liter, respectively at the -95% confiden;e interval yielding 100 and
300 fold factors for sulfadimethoxine and ormetoprim. A factor of 24
fold is calculated using the 6 mg/liter (-95% confidence interval)
values for ROFENAIDR-40 in fresh water alga and the sum of the highest
sulfadimethoxine and ormetoprim concentirations in any water sample.

The raceway and toxicity data show that RometR-BO use in fish

wiil not present an environmental concern to the area.
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Clearly beneficial effects will result from the implementation of
the proposed action, including the more efficient production of salmon
With,the concomitant savings in feed and energy, as well as other
benefits. This will be discussed more fully in Section 5.

A‘gecondary environmental consequence results from the discharge of
pollutants into the ecosphere during manufacturing. This aspect is

considered quantitatively and from a regulatory point-of-view in Section

-~

Je
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(cont'd.)

3. Describe the probable adverse environmental effects that
cannot be avoided

We krow of no adverse environmental effects that cannot be
avoided other than the minimal contribution of by-products,
organic and inorganic, to the environment. Since all manu-
facturing operations must meet requirements of all Federal,
State and Local authorities, such contributions must be con-
sidered minimal.

The following constitutes an analysis of the environmental
effects of the manufacturing process of sulfadimethoxine and
ormetoprim.

Material balance of process per kilogram of sulfadimethoxine

Total input chemicals 6.132 kg

Output from process
Product (sulfadimethoxine) 1.000 kg

Solids disposal 0.361 kg
Air discharge : 0.210 kg
Water (sewer) discharge 4,561 kg
Total output " 6.132 kg

The water (sewer) discharge consists principally of inorganic
salts (sodium chloride and sodium carbonate). The air dis-
charge consists of minor amounts of organic solvents lost dur-
ing soivent recovery. The solids disposal consists principally
of carbon used as a decolorizing agent.

Material balance of process per kilogram ¢f ormetoprim

Total input chemicals 8.479 kg
Qutput from process

Product (ormetoprim) 1.000 kg

Liquids disposal 6.468 kg

Solids disposal =~ - 1.011 kg
Total output 8.479 kg

The 1liquids disposa]Ic3n51sts-main1ylof dimethylformamide and
methanol. The solids disposal consists principally of sodium
chloride.

Control of any possible pollutants resulting from manufacturing
operations is in accord with all Federal, State and local

emission requirements.



Air Emissions

1. Sulfadimethoxine Production, Mutley, New Jersey

The sulfadimethoxine process was installed at the Nutley plant
in 1956. Equipment installed in New Jersey prior to 1968 is grand-
fathered .under New Jersey Bureau of Air Pollution Control regu1a-
tions and does not require an air pollution permit. However, in
. 1960 an air emissions survey was conducted to assure that the
volatile organic emissions from this process conform with 7:27-16
(Subchapter 16) of the New Jersey Administrative Code. Since the
sulfadimethoxine vents conform with these most recent regulations
(Subchapter 16), no permits are required for ROFENAID-40 production.

Sulfadimethoxine air emissions for ROMET-30 premix are sum-
marized below:

Emission
Component (kg/yr)
Toluene 2.45
Pyridine 2.18

2. Ormetoprim Production, Nutley, New Jersey

Ormetoprim process equipment such as reactors, centrifuges, re-
ceivers and dryers operate under the following New Jersey Department
of Environmental Protection Air Permits and Certificates:

Certificate Issue Certificate Issue
No. Date No. Date
43816 5/18/80 43838 5/18/80

43817 u 43839 !
43818 n 43840 "
43819 " 43841 !
43820 " 44981 4/15/80
43821 " : 44932 "
43822 n 44983 "
43823 n 44984 "
43824 " 184985 "
43825 " 44986 "
43826 " 46066 12/12/80
43827 n 46067 "
43823 u 46068 : "
43829 " 46069 "
43830 " 46070 "
43831 " 46071 "
43332 f 46072 "
43333 " 46073 "
43834 " A 46074 "
43835 " 26075 "
43836 " 8014 "
43837 " 611388 8/23/82

Ormetoprim process air emissions for ROMET-30 premix are as follows:

Compcnent Emission (kg/yr)
. D1methyiformam1de - 4,90
i SHSRBAROL: iR
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3. Dry Blending Operation, Fresno, California

ROMET-30 will be prepared by dry blending sulfadimethoxine
and ormetoprim with dn inert carrier at the Fresno Premix Plant.

" Particulate emissions generated in the mixing operation are con-

trolted by bag filters as regulated by California Air Resources.
Board Permit Number 104 0070 104, issued in 1978.

Waste Disposal

1. Sulfadimethoxine Production, Nutley, New Jersey

A summary of wastes generated during sulfadimethoxine produc-
tion follows:

Discharge to Passaic Valley

Solid Sewage Commission Treatment
_ {kg/year) _ _ _ Works _(kg/year) _ _ _
Increase D&e Increase Due
Component to ROFENAID -40 to ROFENAID™ -40
Organics 36.76
Inorganics 332.09
Charcoal and Dicalite 32.46

Solid Wastes - Recovered solid wastes are disposed of in an in-
dustrial landfill licensed by the New Jersey Department of Environ-
mental Protection to accept these types of wastes.

2. Ormetoprim Production, Nutley, New Jersey

A summary of wastes generated during ormetoprim production follows:

Discharge to Passaic Valley
Liquids Disposal Sewage Commission Treatment

_kg/year) _ _ _ _Works (kg/year) _ _ _
Increase Due Increase Due
Component to ROFENAID®-40 to ROFENAIZ®.40
Organics 360.88
Inorganics - 229.16
Waste Solvents 472.41

Liquid Wastes are bulked and used as a fuel blend by Northeast

Solite, Saugerties, New York or other licensed hazardous waste dis-
posal operations.
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3. Dry Blending Operation, Fresno, California

Solid wastes generated in the blending process consist primarily

of particulate matter filtered in baghouse operations. These wastes

. are sent to sanitary landfills licensed to accept industrial wastes.

Any waste waters generated in equipment washups are directed to the
local wastewater treatment plant. )

4. Evaluate alternatives to the proposed action:

We know of no acceptable alternatives that will accomplish control
of the animal diseases as described above. Attempts to utilize other
preparations such as other antibacterials or immunizing agents that do not
afford the same degree of efficacy can only result in greater environmental
risks and greater losses in food production and lesser degrees of efficiency
in such food production.

There are no feasible alternatives to the raw materials used in fhe
manufacture of sulfadimethoxine, ormetoprim and ROFENAID®-40 premix, which
would result in a lesser contribution to the environmental burden.

5. Describe the relationship betwean local short-term use of the environ-
ment with respect to the proposed action and the maintenance and
enhancement of long-term productivity:

Short-term effects upon the environment are negiigible as discussed in
Sections 2 and 3. There is no cumulative adverse effect upon the environ-
ment since potential pollutants are added and dispersed at a low controlled
rate &s described in Section 2. Because of these factors, there will be no
long-term detrimental effect upon the productivity of the environment.

Considerable overall benefits will accrue from the proposed use of
ROMET-30 exchange for possible minimal local effects due to the
manufacture and use of the product.

The use of ROMET-30 for the prevention and treatment of disease will
result in higher survival rates and lowered morbidity with the corresponding
efficient use of the provided feedstuffs.

Increasing the efficiency of salmonids' production means that more 1bs. of
meat for human consumption will be produced per ton of feed and kilowatt-hour
of energy. In the long run, this means feeding a larger number of pet;iz with-
out increasing the environmental burden resulting from the production of feed,
fertilizer and energy; and from the disposal of animal wastes.
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6. Describe any irreversible and irretrievable commitment of resources
that would be involved if the proposed action shculd be implemented:

A portion of the raw materials used in the manufacture of sulfadi-
methoxine and ormetoprim will be discharged ultimatetly into
the ecosphere, as indicated in Sections 2 and 3. The organic portion of
the waste products will be biodegraded and ultimately returned to the -
natural pool of carbon dioxide and ammonia. Due to the economics and
thermodynamies of the processes involved, such chemical entities &re ir-
retrievable and, therefore, the original commitment of resources may be
regarded as irreversible. _—

7. Discuss the objections raised by other agencie$, organizations or
individuals that are known to the.applicant:

ROFENAID-40, a closely reiated product with both containing the
same active ingredients, has been an approved and used product for poultry

use for over 11 years in the United States without any apparent adverse ef-
fects upon the environment. :

8. If the proposed action should be takep prior to 60 days from ?he
circuiation of a draft environmenta1_1moagt statement 0r_30 daVS.
from tne filing of a final environmental impact statement, explain

why:
The information presented herein obviates the requirements for an

. - : . s
environmental impact statement, since the proposedLact1on.w111 result in
no significant or cumulative adverse effects upon the environment.

8. PRisk-benefit analysis:

Implementation of the proposed action with regard to the subject drug
will be of significant value to the techniques of salmonid husbandry with
the foresecable benefits outlined in Sections 2 and 5. A further foreseeable
benefit will be an increase in the supply of salmonid meat and an increase
in the wholesomeness of this product. An additicnal benefit is provided by
the more efficient utilization of natural resources such as feed and energy
in the producticn of duck meat for human consumption.
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9. (cont'd.)

There is only minimal potential risk due to the introduction of
ROMET-30 into the environment through the salmonid's treatment or from the
emission of by-products during manufacture. Irretrievable depletion -¢of
natural resources due to the manufacture of POMET-30 is so small as to be
meaningless inm practical terms.

The{benéfit to the public of the use of the subject drug greatly
outweighs any potential present or future risk to the environment.

E. Certification

The undersigned certifies the information furnished in this Environmental

Impact Analysis Report is true, accurate and complete to the besg of his
knowledge.

MMJ\ N7 W R. '\/\/au/,/-&

(Date) (Signature of Responsiﬂ]e Official)

. U (T1t1§7 ,
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10 Ro 5-0037 Environmental File pare  March 6, 1984
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LURIECT Re 5-00375-Raceway Water Study -- Concen-
traticn in“Water During Dosing and Post-Dosing

The model raceway study of Ro 5-0037 in trout is described in the study
protecol (attachment I) and the report by Herman (attachment II). The
raceway parameters were:

Water Temperature 11.5°C.
pH 7.2-7.3
Raceway Dimensions L -53", W-14.5", H - 9.5" (water ht)
Raceway Volume 4.225 cu. feet
Water Flow Rate 2.93 gal/min (11.1 liter/min)
Feeding Rate 1% of body weight/dry (83.4 g/dry)
Total Weight of Fish 18.4 1b (8340 g)
Individual Weight 126.4 ¢
Length 8.g"
(' Number of Fish 66
Oxygen Conc. (in) 9.8-10 ppm
(out) 4,5-6 ppm
Flow Index =g 9" ]f;;l;gpm =0.71
Treatment Time 5 days
Dose Per Day 50 mg/kg/day Ro 5-0037
Total Dose Per Day 417 mg/day
Total Dose 5 Days 2,085 mg Ro 5-0037

or 1737.5 mg SDM
+ 347.5 mg OMP

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

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

SDM - No. of
Conc.(ppm) 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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OMP 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
separately:
Total Volume of Filtrate = 2310 ml
Total Weight of Sediment = 402.9 g
Ave SDM Filtrate = 9.02 ug/ml
Ave SDM Sediment = 255.3 glg
Total SDM Filtrate (9.02) x 2310 ml = 23.14 mg
Total SDM Sediment (402.9) x 255.3 g = 102.87 mg
Total SDM = T126.01 mg
Total SDM Dosed = 1737.50 mg
% of Dosed SDM in Sediment/Filtrate = 7.2
Ave OMP Filtrate = 0.73 ug/ml
( Ave OMP Sediment = 7.36 uglg
) Total OMP Filtrate (0.73) x 2310 ml =  1.68 mg
“Total OMP Sediment (7.36) x 402.9 g = 2.97 mg
Total OMP = 4.65 mg
Total CMP Dosed = 347.50 mg
$ of Dosed OMP in Sediment/Filtrate = 0.28
Attachment I - Study Protocol
Attachment II - Dr. Herman's Data
Attachment III - Assay for SDM in Raceway Water and Sediment w/Methods
Attachment IV ~ Assay for OMP in Raceway Water and Sedimeat w/Methods

A. MacDonald _

AMD:kg




060

ENVIRONMENTAL STUDY PROTOCOL

Theé environmental study protocol provides the basic outline of
the study and delegates 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
raw data will be attached to the final section report.

TITLE: Ro 5-0037 Raceway Water Study: Concentration
in Water During Dosing and Post-Dosing

PURPOQSE: : To determine the concentration of Ro 5-0037
in raceway water during the 5-day dosing
period and for 3 days post-final dose

TEST ARTICLE:. Ro 5-0037

NATURE OF STUDY: Environmental impact of feeding Ro 5-0037
to trout as a therapeutic

TEST SYSTEM: % Model raceway with trout

PERSONNEL: A. MacDonald, General Study Director,
Hoffmann-La Roche Inc., Nutley, NJ

A. Raceway model with trout feeding and water
ccllection at National Fish Health Research
Lab.,

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

B. Water and sediment analysis for sulfadi-
methoxine and ormetoprim by

Dr. Gloria Chen

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




STUDY LOCATION: Model Raceway Section:

Fish & VWildlife Lab
Leetown, W. Virginia

. Assay Section:

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

RECCRDS MAINTENANCE: | 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 data will be
filed along with the final report in the
Environmental File, Animal Science Re-
search, Hoffmann-La Roche Inc., Nutley,
New Jersey

PROCEDURE: (.Model Raceway Sec;tion)

Mcdel Raceway Set-Up: To be equivalent to standard raceway in
P terz;ns of fish density, water_temperature,
pH and flow to model worst case raceway .

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 of fish before treaiment

. 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 4:00 m

Water Sampling: . Fifty ml size in plastic bottle collected

at mid race at one-half light




3 | 062

Water Sampling Schedule: One liter before dosing {(control water)

Study Dav Dose Time Water Sample Time
(time from feecing)

1 Treatment - 8:00 AM §:15 AM (15 mins)
9:00 " (1 hr)
10:00 " (2 ")
11:00 " (3
12:00 Noon (
1:00 PM ( 5
2:00" (6
3:00 " 7
- 4:00 PM 4:00 % (8" )"
(collect just befors
feecding)

2 Treatment §:00 AM 8:00 AM (16 hx)
. (collect just beiore
dosing)
Rest of day--
, same as Day 1
4:00 PM

{ 3 Treatment 8:00 AM 8:00 AM (16 hr)
. _ (collect just befere
.3 - A dosing)

9:00 AM (1 hr)
10:00 AM ( 2 ")
12:00 Noon (4 hr)

4:00 PM 4:00 PM ( 8 hr)
(collect just before
feeding)

4 Treatment Day ¢ Dose and Sampling Same as Day 3
5 Treatment Day 5 Dose and Sampling Same as Day 3

6 No Dose 00 AM

8:
12:00 Noon
4:00 PM
7 No Dose Szuz as Day 6

8 No Dose Same as Day 6

Study ends at 4:00 PM on Day 8.

Model raceway is drained so that all collected ™~
sediment from 8 days is saved and bottled.
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PRCCEDURE ASSAY METHODS: Water and sediment will be assayed for
- sulfadimethoxine and ormetoprim via hple
methods specific for each compound. ’

AM 9‘7"595

{ General Study Director Date
‘ Hoffmann~La Roche Inc._ . .
Nutley, New Jersey

Tt e

Fish & Wildlife Service Date
Leetown, W. Virginia

XW@L m_ Y 5b 1983

Animal Science Research Date
Hoffmann-La Roche Inc.
Nutley, New Jersey
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ROCHE CHEMICAL DiVISION

PR TR R T3 B PP S

Februafy 7, 1983

Dr. Roger Herman

U. S. Dept. of the Interior

Fish & Wildlife Service

Na*ional Fish Health Research Lab
Leetown, Route 3, Box 50
Kearneysville, ‘West Virginia 25430

Dear Roger: -

I enjoyed meeting you on February 2 and discussing the environmental race-
way study with Ro 5-0037. As per our discussion, I have enclosed the fol-
lowing:

1) A copy of the revised general environmental protoccl

2) _Self-addressed mailing labels for shipment of the

- boxes 2 C

3) A copy of the BVM Minor Use of Drugs in Animals Guidelines
(for information purpecses only--not study related)

4) Copy of the Good Laboratory Practice 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 mail to me for assay.
Indicate the expected concentration of Ro 5-0037 in
the space provided.
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HOFFMANN-LA ROCHE INC « NUTLEY - NEW JERSEY

2

Under separate cover via UPS, I have forwarded four insulated shipping con-.
tainers with forty-eight 500 ml bottles and four l-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
February 21 at 4:00 PM. I would appreciate your shipment of the water
samples as they are collected, so we can assay them with a2 minimum of delay.

Again, thank you for your assistance.
Sincerely,
HOFFMANN-LA ROCHE INC

il L B L

Alexander MacDonald, Ph.D.
Assistant Director
Animal Science Research

AMD:kg
Enclosures _

.‘__‘.f
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United States Department of the Interior 068

FISH AND WILDLIFE SERVICE
NATIONAL 7FISH HEZALTH RESEARCH LABORATORY
LEETOWIN, BOX 700
KEARNEYSVILLE. WEST VIRGINIA 23130

March 2, 1983

Dr. Alex McDonald

. Hoffman-LaRoche, Inc.

Nutley, New Jersey 07110

Dear Alex:

The enclosed page copies give the essentials of the environmental partition
study. :

Your protocol was followed with these exceptions:

1. Fish fed three times periday after first day because fish dld
not seem to like taste of feed.

2. One water sample missed on 2/18.
3. Sediment collected morning of 2/22 instead of evening of 2/21.

Twice as ruch feed as‘needed was preparad - sarples sent to you - fish fed
their alloted amcunt and the remainder is in the freezer.

Gelatin coating of feed was as per Fish Hatchery Management, Piper, ed.

Sincerely, s

A 2
uz’ ~

Roger L. Herman )

Histopathologist

Enclosure
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Appendix

Drug Coatings for
Feed Pellets

Either gelatin or soy oil may be used as drug carriers for coating feed pcl-
lets. A representative sample of pellets should be checked for adequate
coatings before the operation is terminated.

3.)50 ¥ q 6 j"*

Gelatin: 125 grams gelatin in 3.0 quarts water per 100 pourds of pellets.

(1) Slowly dissolve the gelatin into hot tap water.

(2) Stir the drug into the gelatin solution until all lumps are gone.

(3) Slowly add the drug-gelatin mixture to pellets as they are stirred by
hand or in a small cerment mixer. To avoid pellet breakage, stir geatly and
only long enough to assure an even drug coating.

Soy oil: 2-3 pounds per 100 pounds of pellets.

(1) Mix drizg evenly in warm {100- 120° F) oil.
(2) Pour or spray mixture over pellets.

105
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| | CERTIFICATE OF ANALYSIS
. . F.AP. ANALYTICAL LABORATORY

P4l

B —-DO NOT KEYPUNCH ABOVE THIS LINE-

HOFFMANN-LA ROCHE INC. NUTLEY, NEW JERSEY 07110
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.. CERTIFICATE . CUSTOMER CODE

" DATE RECEIVED

DATE MIXED

NUMBER PLANT NO. MILL NO. MO. | DAY] YR, MC, DhYYYFL
: 1l2]3|ais 78 e [r011 |12f13)1a 16{17h12{19120(21 halaazs kelarfos
! o e Bl R B T N g B I ','~.:..
! SREES ot 2 HEEERE
‘! ‘ROCHE PREMIX
| f"z’;’.’l} NAME AND FEED LOT NUMBER LOT NUMBER
?’)!31{33’33 24125136|37123[25[40141]42]42144185146]a7148{49{50]51(52{53|54{55)56 |57 |68{59{60|6 1152]63 5465%6!67 58{63{70171 73 475‘75 77478 a
S ) : <3 ) d 11 1. J4 .+
O T O T B
i
—
CARD 2 DUPLICATE COLUMNS 1 THRU 11 FROM CARD 1
L )
SULFADIMETRHOXINE / ORMETCPRIM 7
~
LABEL " ASSAY SAMPLE % BOOK LABEL ASSAY . SAMPLE % BOOK
PF CLAIM . VALUE OF CLAIM ANALYST NO. PAGE NO.| PF CcLAIM VALUE OF CLAIM ANALYST NO. PAGE NO.
;13 151617 2021 (22 4125126 ] 3013113233 35i3837 (39140681
i - el Lbds | SEREEE
AR - < Gl
IPRONIDAZOLE LASALOCID NA
PR i ’
LABEL ASSAY  SAMiLE™ BOOK LABEL ASSAY SAMPLE % T 800K .
FF CLAIM ™ VALUE OF CLAIM ANALYST NO. PAGE NO.| PF CLAIM VALUE CF CLAIM ANALYST NO. PAGE NO.
g 45146147 48] rSO 51159 54 15556 60 51’62(63 65 66'67 L? 70]71
DATE OF ASSAY
NS mMO. | pay] vr.
/
73|78|75{76}7 7 {78!

’

PR L e e

SUPERVISOAR

THE ABOVE ASSAY APPLIES ONLY TO THE SAMPLE SUFPLIED. THE APPLICABILITY OF THIS ASSAY TO THE
FEED BATCH AS A WHOLE IS DEPENDENT UPON THE SAMPLE BEING REPRESEVTATIVE OF THE BATCH AND
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CATE OF ANALYSIS

ZIP
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-DO NOT KEYPUNCH ABOVE THIS LINE-

ARD S
: o \ TE )
. CERTIFICATE - CUSTOMER CCDE DATE RECEIVED DATE MixED
. " NUMBER - _ PLANT NO..  MILL NO. MO. [DAaY| YR, MO, | DaY| YR,
i 2]z {als 7189 |10j1d] |i2]23]14 16117[18]19{20}21 232425 612708
1 .’*r"-v Pt g -4 N IR0 . .
: 3 i e I 5 - |
| 4
!
i "ROCHE PREMIX
{ FEID NAME AND FEED LOT NUMBER LOT NUMBER
1 } T T
gcgm!&: 113134{35135813 738139 4(:{41 \42 43las 145 45‘47 38129{50]51]52|53 54! ssTse 57{53{52/60!6 1|62 63‘64]-65'56 57]68/69(70i711  |73{ral7s '76?77 78 2
Ui j o [ - RN
‘ [ ) - 5 .
CARD 2 DUPLICATE COLUMNS 1 THRU 11 FROM CARD 1
SULFADIMETHOXINE .- ORMETOPRIM . .~
LABEL ASSAY SAMPLE % BOOK LABEL ASSAY SAMPLE % BCOK
e CLAIM VALUE OF CLAIM ANALYST NO, PAGE NO.| PF CLAIM VALUE OF CLAIM ANALYST NO. PAGE NO.
— T
hal |shepizha o123 s 25|26 a 30[213233(  |35[35p37 aolaolas
| RERERER
s LT, P .
IFRONIDAZOLE LASALOCID NA
LABEL ASSAY SAMPLE % BOOK LABE". ASSAY SAMPLE % BOOK
PE CLAIM VALUE OF CLAIM ANALYST NO, PAGE NO.|PF CLAIM VALUE OF CLAIM ANALYST NO. PAGE NO.
” y | {mm ;
n{ a5l46/4748] [50i51(5 5445556 50i51/62i63 (65,6667 gl70{71
{
REMARKS: \\,T\J DATE OF ASSAY
LN T MO, | DAY]| VR,
73{74)75 7€ 7 l7s 80
! 2
i
CPERVISOR

THE ABOVE ASSAY APPLIES ONLY TO THE SAMPLE SUPPLIED, THE APPLICABILITY OF THIS ASSAY TO THE

FEED BATCH AS A WHOLE 1S DEPEND_ENT
1S THE RS ‘ HE SUPPLIERIOS

UPON THE SAIMPLE
HE SAM, :

ALUES

B8EING REPRES

ENTATIVE OF THE BATCH aND
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'NTEROFFICE CORRESPONDENCE

0 Dr A. ‘MacDonald pate March 25, 1983
ERGM G. Chen & T. Egan cc: Dr. H. Eoff
LR ECT Assay for Sulfadimethoxine (SDM)

. in Raceway Water and Sediment
(Book #10459, pp 170-71, 173-75, -77)

Forty-three raceway water, three filtrate of sediment, and three
precipitate of sediment samples were assayed for SDM concentration.
Raceway water and filtrate of sediment samples were assayed singly ac-
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
I0OM, GC3-14 (March 16, 1983). The water content of wet precipitate of
sediments were also studied.

Average recovery value from fortified control raceway water was

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

Results are listed in tables I-III.

GC:kg
Attachments




ASR #

89-590 -

89-594

89-595

£9-596

89-598

89-599

89-600

89-601

89-602

89-603

8§9-604

Table I

073

The Concentration of Sulfadimethoxine in Raceway Water

Description
2/14/83 NFHRL
S #1 8:15AM
2/14/83 NFHRL
S #2 8:30AM
2/14/83 NFHRL
S #3 9:15AM
2/14/83 NFHRL
S #4 10:15AM
2/14/83 NFHRL
S #5 11:15AM
2/14/83 NFHRL
S #6 12:15PM
2/14/83 NFHRL
S #7 - 1:15PM
2/14/83 NFHRL
S #8 2:15PM
2/14/83 NFHRL
S #9 3:15PM
2/14/83 NFHRL
S #10 4:00PM
2/15/83 NFHRL
S #11 8:00AM
2/15/83 NFHRL
S £12 8:15AM
2/15/83 NFHRL
S #13 9:00AM
2/15/83 NFHRL
S %14 10:00AM
2/15/83 NFHRL
S #16 12:00Noon -

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

Lab Code No.

10459-171-01
10459-170-02

-03

-07

-08

10450-175-07
10459-170-12
-13

-14

Conc. (ug/ml)
Corrected

0

0.009

£0.001

M.D.

0.003

0.025

0.012

0.003

0.003
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ASR # °

89-629
89~6Sb
89-631
89-632
89-633
89-~634
89-635
89-636
89-637

89-638

85-640
89-641

89-642

89-643

© 3

Table I (cont'd.)

Description
2/15/83 NFHRL
S #15 11:00AM
2/15/83 NFHRL
S #17 1:00PM
2/15/83 NFHRL
S #18 2:00PM
2/15/83 NFHRL
S #19 3:00PM
2/15/83 NFHRL
S #20 4:00PM
2/15/83 NFHRL
S w21 8:00AM
2/16/83 NFHRL
S %22 9:00AM
2/16/83 NFHRL
S w23 10:00AM
2/16/83 NFHRL
S #24 12:00Noon
2/16/83 NFHRL
S #25 4:00PM
2/17/83 NFHRL
S #26 8:00AM
2/17/83 NFHRL
S #27 9:00AM
2/17/83 NFHRL
S #28 10:00AM
2/17/83 NFHRL
S #29 12:00Noon
2/17/83 NFHRL
S #30 4:00PM

Lab Code No.

01459-171-02

-03

-12

-13

074

Conc. (ug/ml)
Corrected

-0.003

0.008

0.007

0.005

0.007

0.004

0.004

0.003

0.003

0.001

0.004
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89-644
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4
Conc. (ug/ml)
Corrected

10.002

Table I (cont'd.)
Lab Code No.

Description
10459-171-17
' 0.011

2/18/83  NFHRL
S #31 8:00AM
2/18/83  NFHRL 10459-173-02
10:00AM |
-03 0.005
0.008

S £33
2/18/83  NFHRL
S £34 12:00Noon

2/18/83  NFHRL -04
S #35 4:00PM
2/19/83  NFHRL -05 _ 0.014

S #36 8:00AM :

2/19/83  NFHRL -06 0.007
S %37 12:00Noon

2/19/83  NFHRL -07 0.007
S £38 4:00PM
2/20/83  NFHRL -08 0.007
S #39 8:00AM
2/20/83  NFHRL -09 N.D.
S #40 12:00Noon
2/20/83  NFHRL ' -10 N.D.
S #41 4:00PM
2/21/83  NFHRL -11 ' N.D.
S #42 8:00AM
2/21/83  NFHRL -12 N.D.
S #43 12:00Noon .
2/21/83  NFHRL -13 0.006
4:00PM

744

Eig

3>
192]
=5}

89-645
89-626

89-647

89-549
89-650
89-651
89-652
89-653
89-654
89-655

89-656
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Table II

The Concentration of Sulfadimethoxine in Sediment

_ Concentration
ASR 4 Description Lab Code No. (ug/ml or ug/g)
89-657 - 2/22/83 NIFHRL 10459-175-09 - 8.69 ug/ml
S #45 FOS*
-658 2/22/83 NFHRL -10 9.27 - *®
S #46 FOS
-659 2/22/83 NFHRL -11 9.11 *
S #47 FOS
8G6-657 2/22/83 NFHRL 10459-177-01 214.56 uglg
S #45-ppt of Sediment
-657 " " -02 305.6¢4 "
89-658 2/22/83 NFHRL -03 240.92 "
S #46-ppt of Sediment
-658 " n -04 251,74 "
89-65¢9 2122/83 NFHRL ~-05 - 260,62 ¢
S #47-ppt of Sediment
-659 " " -06 258,56 "

*Piltrate of Sediment

No recovery data is available




Table III

Summary of Sediment

Total Volume of Total Weight of Water Content*
ASR = S # Filtrate (ml) Wet Precipitate (g) of Wt ppt (%)
§9-657 45 695 171.5 73.65
-658 46 795 118.2 74.85
-659 47 820 113.2 72.30

( *Average of two
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- GC3-13 078
NTEROFFICE CORRESPONDENCE

Dr. A MacDonald March 16, 1983

0 DATE
. G. Chen cc: Dr. H. Eoff
o High Performance Liquid Chromatographic

Pocedure for Assay of Sulfadimethoxine
(SDM) in Raceway Water at 0.01 ug/ml
Level (Book #10459, pp. 170-175)

A simple hplc method for assay of sulfadimethoxine (Ro 4-0517, lot
#742079) in water at 0.01 ug/ml/10 m]! sample size has been developed
and validated in the range of 0.01-0.05 ug/ml! with an average recovery
of 83.9% (ref. standard deviation = 7.9%).

Sulfadimethoxine is extracted from water into methylene chloride
at pH 6.0 * 0.1. An aliquot of methylene chloride extract is evaporated
just to dryness under a stream of nitrogen in a water bath at approx.
40°C. 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 ul aliquot
B is injected onto the hplc partisil column. The effluent is monitored by
t a UV detector with a wavelength at 280 nm, and the SDM peak area 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

A. AEEaratus

1. Hplc consists of:

a. Pump - Spectra-Physics 3500B

b. Injector - Waters WISP 710B

c. Column - Whatman Partisil PXS 10/25 (10 micro
microparticulate silica, 25 cm x 4.6 mm I.D.)

d. Detector - LDC Spectro-Monitor III,
spectrophotometer with a sensitivity of 0.005 AUFS

e. Recording integrator - Hewlett-Packard 3380A
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(cont'd.)

2. Balances - Sartorius, d £ 0.1 mg;
- Mettler P1200, d = 10 mg
3. Volumetric pipettes
4, Syringe - Hamilton, 100 ul
5. -Centrifuge tubes ~ Sterile, polypropylene, 50 ml
’ -with screw cap (Corning)
6. pH Meter - Corning Digital 110
7. Nitrogen - Prepurified
8. Evaporator - N-EVAP model 106, Organomation
9. Water bath - Thelco model 83
10. Shaker - Reciprocal, model R-7, New Brunswick Scientific Co.
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,
methanol, chloroform and acetonitrile

2. Ammonium hydroxide (Baker): reagent grade

3. 'Hydrochloric acid (Baker): reagent grade

4. Phosphate buffer (I.M.): Mix 1M potassium hydrogen phosphate
with 1M potassium dihydrogen phosphate such that pH = 5.25

5. 0.85M HCI/(1M phosphate buffer, pH 5.25), (1:1, v/v)

Mobile Phase

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

Shake mixture for few seconds, filter through miilipore

FH filter (Fluoropore 47 mm), then degas for five minutes.
Mcbile phase should be tightly capped and stored. It is
stable for a minimum of one week.

Chromato gravhy

A partisil PXS 10/25 (Whatman) silica column was conditioned
with the mobile phase prior to use in order to achieve a
stable response at a flow rate of 1.2 ml/minute. Three levels
of reference standard solutions (SDM, lot #742079) were in-
jected daily and the SDM peak areas were measured.
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C. Chromatography (cont'd.)

A set of replicated spiked samples was prepared to study the
applicability of the extraction technique. The assay was
performed by comparison of absorbances between the reference
standards and the spiked samples and/or samples of interest.
Approximate retention time = 4.6 minutes.

D. Preparation of SDM standard solutions

1. External standards (hplc reference standards)

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

b. 2.0 ug/ml - Dilute 1 ml of (1-a) to 50 ml with
hplc mobile phase

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

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

e. 0.05 ug/ml - Dilute 5 ml of (1-d) to 10 m! with
hplc mobile phase

2. Sample fortification standards |

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

b. 2.0 ug/ml ~ Dilute 2 ml of (1-a) to 50 ml with
acetonitrile

c¢. 10.0 ug/ml - Dilute 5 m! of (1-a) to 50 ml with

acetonitrile

Store stock solutions in stoppered volumetric flasks, sealed with para-
film in refrigerator. Solutions may be kept for a2 minimum of one week.

E. Preparation of fortified samples

1. Pipette 10 ml aliquots of control raceway water into a
50 ml polypropylene centrifuge tube.
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(cont'd.)

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

.. (i.e., 0.01 ug/ml - 50 ul of 2.0 ug/m! SDM
- 0.02 " - m 4.0 " on
0.0 "~ - n 10.0 " LD

3. Adjust pH to 6.0 (* 0.10) by adding 1:1 0.85M HCI/IM
phosphate buffer (pH 5.25).

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

5. Let two phases separate completely, aspirate off zall
of the top layer, and discard.

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

7. Reconstitute the residue with suitable volume 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 ug/ml level).

8. Inject 50 ul onto hplc column through Waters WISP auto
injector.

Sample preparation

Pipette 10 ml aliquots of raceway water sample into a 50 ml poly-

propylene centrifuge tube, then process according to steps E-3 to E-8.

All raceway water samples are stored in refrigerator at 0-4°C 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 sample introduced
..onto the column.

-

Corr. Peak Area SDM in the Fortified Sample

g =
s Recovery Peak Area of Reference Standard

x Conc. Ref. Std (ug/ml) x Vol. Corr. Factor x 100%
Spiked Drug Quantity (ug)

2. ug per ml SDM in water sample

we/ml = Corr. Peak Area SDM in Sample
g Peak Area of Reference Standard

( < Conc. Ref. Std (ug/ml) x Vol. Corr. Factor
: Sample Volume (ml) x % Recovery

Corr. Peak Area = Peak Area minus Control Background

o )

' / 72

"/, [
/-‘ A

G. Chen

GC:kg




Table 1

Recovery of Sulfadimethoxine from Fortified
Control Raceway Water

Level(ug/ml)
0.01 0.02 0.05
% Recovery 77.4 79.4 94.4
90.3 80.3 90.4
88.4 82.8 87.3
72.0 80.1 79.3
80.9 94.9
80.5
X 81.8 80.7 87.8
S.D. 7.62 1.48 6.73
( Rel. S.D. 9.31 1.84 7.67

Level Average 83.9
S.D. _ 6.66
Rel. S.D. 7.94
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MTEROFFICE CORRESPONDENCE C3'1984

. Dr. A. MacDonald DAIF March 16, 193°
[T G' Chen
X AWy
ke Assay of -Sulfadimethoxine (SDM) in Sediment

by Hplc-Procedure (Book #10459, pp. 174-175)

A simple hplc method described in IOM, GC3-13, 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 volume in ml Weigh the
precipitate and record in grams.

2. Loss of water content from precipitate.

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

3. FExtraction procedure for sediment ppt.

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

b. Adjust pH to 6.00 * 0,10 by adding 1:1
0.85M HC1/1M phosphate buffer (pH 5.25).

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

d. Centrifuge at 2000 rpm for 10 minutes or
until two phases separate completely;
aspirate off all top layer including sedi-
ment and discard.




3.

{cont'd.)

~e. Measure 5 ml methylene chloride extract into a

new polypropylene tube, then evaporate to just
dryness under a stream of nitrogen at -~ 40°C.

"> f. Reconstitute the residue with suitable volume

of hplc mobile phase within the calibration
curve range. Make dilution, if necessary.

g. Inject 50 ul final extract onto hplc column
through Waters WISP auto injector.

Extraction procedure for sediment filtrate.

Proceed raceway water sample preparation (GC3-13,
paragraph F).

Recovery from fortification samples is not availaoble.

GC:kg

i

.« Chen
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10 Dr. A. MacDonald patre  March 29, 1983
ekom  G. Chen & T. Egan cc: Dr. H. Eoff
GUBIECT Assay for Ormetoprim (OMP) in

Raceway Water and Sediment
(Book #10459, pp. 182-188)

Forty-three raceway water, three filtrate, and three precipitate
of sediment samples ‘were assayed for OMP concentration. Raceway water
samples were assayed singly according to the procedure in IOM, GC3-15
of March 21, 1983, filtrate and wet precipitate of sediments were as-
sayed in duplicate based on the procedure in IOM, GC3-17 (March 24,
1983). Average recovery value (93.5 % 5.0%) from fortified control
raceway water was used to correct the OMP content in water samples.

No recovery data was available for both filtrate and precipitate of

sediments.
. Results are listed in tables I and II.
M Ch
. v
G. Chen
GC:kg

Attachments
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Table I 087

The Concentration of Ormetoprim in Raceway Water
‘ Corc. (ug/ml)

ASR # .. Description Lab Code No. Corrected
89-636 2/14/83 NFHRL 10459-182-01 0
o S #1 8:15AM '
89-591 .. 2/14/83 NFHRL -02 ©0.0005
S S 22 8:30AM
89-562 2/14/83 NFHRL -03 N.D.
S #3 9:15AM
89-5¢3 2/14/83 NFHRL -04 N.D.
S #4 10:15AM
89-594 2/14/83 NFHRL -05 N.D.
S #5 11:15AM .
89-595 2/14/83 NFHRL -06 N.D.
S 26 12:15PM
§5-596 2/14/83 NFHRL -07 N.D.
S #7 1:15PM
{ 89-557 2/14/83 NFHRL . -08 N.D.
S 28 2:15PM
89-568 2/14/83 NFHRL -09 N.D.
S #9 3:15PM
89-599 2/14/83 NFHRL -10 N.D.
S #£10 4:00PM
£9-600 2/15/83 NFHRL -11 N.D.
S #11 8:00AM '
§9-601 2/15/83 NFHRL -12 0.006
S #12 8:15AM
89-602 2/15/83 NFHRL -13 &£0.001
S $#13 9:00AM :
§9~560% 2/15/83 NFHRL - -14 N.D.
S £14  10:00AM ‘
89-604 2/15/63 NFHRL -15 M.D.
S #16 12:00Noon
89-629 2/15/83 NFHRL -16 N.D.
S #15  11:00AM
( £9-630 2/15/83 NFHRL -17 0.005
S #17 1:00PM

Corrected for recovery = 93.5%
N.D. = £ 0.0005 ug/ml
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Table I {cont'd.)

Conc. (ug/ml)

ASR & Description Lab Code No. Corrected
89-631 f 2/15/83 NFHRL 10459-183-02 - 0.003
o S #18 2:00PM
89-632 - 2/15/83 NFHRL -03 © 0.003
S £74 3:00PM
89-633 2/15/83 NFHRL -04 0.001
S #20 4:00PM
85-634 2/16/83 NFHRL -05 N.D.
S #21 8:00AM
89-635 2/16/83 NFHRL : -06 0.001
S #22 9:00AM
89-636 2/16/83 NFHRL -07 0.001
S #23  10:00AM
89-637 2/16/83 NFHRL -08 N.D.
S #24 12:00Noon .
{ © 89-638 2/16/83 NFHRL -09 N.D.
S #25 4:00PM
89-£39 2/17/83 NFHRL -10 N.D.
S #26 8:00AM
§9-640 2/17/83 NFHRL ' -11 N.D.
S #27 9:00AM
89-641 2/17/83 NFHRL 10459-184-02 N.D.
S £28  10:00AM
8G-642 2/17/83 NFHRL -03 N.D.
S #29 12:00Nocn
89-643 2/17/83 NFHRL ~04 N.D.
S #30 4:00PM
89-644 2/18/83 NFHRL ' -05 N.D.
S #31 8:00AM
89-645 2/18/83 NFHRL -06 N.D.

S #33
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Table 1 (cont'd.)

Conc. (ug/ml)

_ASR & Description Lab Code No. Corrected
8O-646 2/18/83 NFHRL 10459-184-67 " N.D.
: S #34 12:00Noon
' §9-647 . 2/18/83 NFHRL -08 N.D.
S #35 4:00PM
89-648 2/19/83 NFHRL -09 N.D.
S #36 8:00AM |
89-649 2/19/83 NFHRL ' -10 N.D.
S £37 12:00Noon
89-650 2/19/83 NFHRL -11 N.D.
S #38 4:00PM
89-651 2/20/83 . NFHRL -12 N.D.
S #39 8:00AM
89-652 2/20/83 NFHRL -13 N.D.
| S £40 12:00Ncon
\ 89-653 2/20/83 NFHRL . -14 N.D.
S #41 4:00PM
89-654 2/21/83 NFHRL -15 N.D.
S #42 8:00AM
89-655 2/21/83 NFHRL S -16 N.D.
S 443 12:00Noon
89-656 2/21/83 NFHRL ~17 N.D.
S %44 4:00PM
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Table II
The Concentration of Ormetoprim in Sediment

Conc. (ug/ml)

ASR # Description Lab Code No. Corrected or ug/ml

§9-657  2/22/83 NFHRL 10459-186-01 . 0.85
S #45 FFS* 0.85

-657 " n -02 0.84

89-658 2122183 NFHRL -03 0.67
S #46 FFS . 0.67

-658 n " -04 0.66

89-659 2122783 NFHRL =05 0.69
S #47 FFS 0.68

-659 n n -06 0.66 :

_ ‘uglg

86-657 2122/83 NFHRL -07 8.03
S #45 Sediment ‘ 7.84

-657 " n -08 7.64

89-658 2122783 NFHRL -09 6.75
S #46 Sediment 6.28

-658 n " -10 5.81

89-659 2/22/83 NFHRL -11 7.75
S #47 Sediment A 7.95

-659 " " -12 8.14

*Filtrate frocm Sediment

No recovery data is available
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INTERGFFICE CORRESPONDENCE 03091

¢ Dr. A. MacDonald ' DATE March 21, 1983

FpOM G. Chen -
SUBIECT Determination of Ormetoprim (OMP)

in Raceway Water by HPLC Method
at 0,01 ug/ml Level
(Book #10459, pp. 178 & 180)

Hplc method for analysis of ormetoprim (OMP, Ro 5-9754, lot #167035)
in raceway water at 0.01 ug/ml per 10 ml sample size has been developed
and validated in the range of 0.01-0.05 ug/ml with an average recovery of

93.5% (rel. std. deviation = 5.33).

Ormetoprim is extracted from water into methylene chloride at pH 19.50
* 0.10. An aliquot of methylene chloride extract is evaporated just to dry-
ness under a stream of nitrogen at approximately 40°C. 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
monitored by a UV detector with wavelength at 280 nm (R = 0.005 A.U.F.S.)

and the OMP peak area is registered and measured by HP integrator.

Five levels of reference standards are used to establish a calibration

curve (0.05-0.80 ug/ml).

EXPERIMENTAL

A. Apparatus

1. Hplc consists of:

a. Pump - Spectra-Physics 3500B
b. Injector - Waters WISP 710B
c. Column - Whatman Partisil PXS 10/25 (10 micro
microparticulate silica 25 e¢m x 4.5 mm I.D.)
d. Detector - LDC Spectro-Monitor III,
spectrophotometer with a sensitivity of 0.005 A.U.F.S.
e. Recording integrator - Hewlett-Packard 3380A
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(cont'd.)

2. Balances - Sartorius, d *# 0.1 mg;
.. Mettler P1200, d = 10 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.

Evaporator -~ N-EVAP model 106, Organomation

Water bath - Thelco model 83

10. Shaker - Reciprocal, New Brunswick Scientific Co., mode! R-7
11. Volumetric flasks

12. Graduated cylinders

13. Vortex tube mixer - Lab-line super mixer

14. Aspirator

15. Centrifuge - CRU-5000 I.E.C.

Reag ents

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

2. Ammonium hvdroxide (Baker): reagent grade

3. Sodjum carbonate, 0.2ZN

4., Deionized distilled water

Mobile Phase . °

Chloroform/ (methanol:distilled water:ammonium hydroxide) =
500/20 (15:19:1), v/v

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

Chromatogrephy

A partisil PXS 10/25 (Whatman) normal phase column 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 standard soltuions (OMP, 0.05-0.80 ug/ml) are injected daily,
and the OMP peak areas are measured.,
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C. Chromatography (cont'd.)

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 min which may vary from
column to column without affecting baseline separation.

D. Preparation of OMP standard solutions (lot #167035)

1. External standards (hplc reference standards)

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

b. 2.0 ug/ml - Dilute 1 ml of (1-a) to 50 ml with
hplc mobile phase

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

d. 0.4 ug/ml - Dilute 2 ml of (1-b) to 10 ml with
hplc mobile phase

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

f. 0.1 ug/ml - Dilute 5 ml of (1-b) to 100 ml with
hplc mobile phase

g. 0.05 ug/ml - Dilute 5 ml of (1-f) to 10 ml with
hplc mobile phase

2. Sample fortification standards

a. 2.0 ug/ml - Dilute 1 m! of (1-a) to 50 ml with

e 3 .
acetonitrile

b. 4.0 ug/ml - Dilute 2 ml of (l—a) to 50 ml with
acetomtnle

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

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

Y

1. Pipette 10 ml aliquots of control raceway water into a 50 ml
Pyrex 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 ug/ml - 50 ul of 2.0 ug/ml OMP;

..0.02 ug/mt - 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 methylene chloride, screw capped, shake for 10
minutes at a reciprocating shaker at maximum speed.

5. Let two phases separate completely, aspv-ate oif all top
layer and discard.

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

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

8. Inject 50 ul onto hple column through Waters WISP auto injector.

F. Sample preparation

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

All raceway water samples are stored in refrigerator at 0-4°C
prior to assay.

-
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Table 1

Recovery of Ormetoprim (OMP) from Fertified
Control Raceway Water

Level (ug/ml)

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
¢ |
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




G. Calculations : 098
1. Fortified sample recovery.

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

Corr. Peak Area OMP in the Fortified Sample
Peak Area of Reference Stancard

% Recovery =

x Conc. Ref., Std (ug/ml) x Vol. Corr. Factor
Spiked Drug *Quantity (ug)

x 100%
2. ug per ml OMP in water sample

wefml = Corr. Peak Area OMP in Sample
° Peak Area of Reference Standard

{ < Conc. Ref. Std. (ug/ml) x Vol. Corr. Factor
- Sample Vol (ml) x % Recovery

-

Corr. Peak Area = Peak Area minus Control Backgrcund

GC:kg
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G. Chen

Assay ofi-Ormetoprim (OMP) in Sediment by

SusECt Hplc Procedure (Book #10459, pp. 186-187)

Eplc procedure reported in IOM, GC3-15 (March 21, 1983) is applied to
assay OMP 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. Extraction procedure for sediment precipitate (ppt)

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

b. Adjust pE to 10.50 (* 0.10) by adding 0.5N
( sodium carbonate (-~ 5-6 ml).

~c. Add 30 ml meth';:lene chloride; shake for
10 minutes on a reciprocating shaker at
maximum speed.

d. Centrifuge at 2000 rpm for 10 minutes or
until two phases separate completely;
aspirate off all top layer including
sediment and discard.

e. Measure 5 ml methylene chloride extract into
a new Pyrex glass tube; then evaporate to
just dryness under a stream of nitrogen at
~40°C,

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

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

2.

:.bﬂ

fag.

Pipette 10 ml aliquots into a 50 ml Pyrex
glass centrifuge tube.

Adjust pH to 10.5 (* 0.10) by adding 0.5N
sodium carbonate (..5-6 ml).

Add 30 ml methylene chloride; shake for -
10 minutes at a reciprocating shaker at
maximum speed.

Centrifuge at 2000 rpm for 10 minutes or
until two. phases separate completely;
aspirate off all top layer including inter-
face and discard.

Measure 25 ml methylene chloride extract
into a clean centrifuge tube; evaporate to
just dryness under a stream of nitrogen at
~-40°C.

Proceed 2-f and 2-g steps.

( Recovery from fortified samples is not available.

GC:kg
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