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jls present in the\largest
‘ Staphylococcus aure 1

The type of env1ronmen pre
facilities can include -ope ‘
a rural area. Approxrma,,lyvgll the turke
bu11d1ngs which vary in- constructlon-accordwng, 0 the
remalnder approx1mate]y 91 iaretralsed on.range

[DENTIFICATION OF CHEMICAL SUBSTANCES ATHAT RE ‘THE 'SUBJEC
ACTION: '

V1rgln1amyc1n (CAS 1]006—76 1) is a compos
Streptom yces mrgmzae ;
components v1rg1

subtxlxs.
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V1rg1n1amyc1n is an amorphous 4 ) spar

water and dilute acid. "It dissolves 1n aqueousfalkal1 above pH~
rapid inactivation. Virginiamycin is soluble in methano] ethanol
acetone, ethyl acetate, chloroform and benzene FRTS

INTRODUCTION OF SUBSTANCES INTO THE ENVIRONMENT

sources, (A.) the v1rg1nlamyc1n productlon fac11T
v1rg1n1amyc1n premix production fac111ty and FC‘
use. 1n turkeys A descr1pt1on of eac SC C

A.

89, B- 1330 Rlxensart Be191um
cr1ter1a are eva]uated as: part

and also the loca1 commun1ty The pe*mlt
The review covers noise ‘level, odor wa
emissions (1f appllcable)

In addltlon spec1f1c permxts are 1ssued

Sewer: d1scharge perm1t Nat1ona}

Surface discharge (R1ver) Permlt k.
(1976) ‘
Well Pumping Permit: -walloon.Reg~vn

Specific Environment Control practlces |
follows: i

1) Hazardous Liquid'Naste?Stfeam"

Spent solvent streams generated‘ln: he
recycled for process reuse. Re
sent to the spent,broth storagewtank

The organic' stream is a closed syste
to the environment.




2)

" Non-volatile res1duals from recovery are comblned a

‘in comp11ance w1t

N e : fan
Q\V,{' E . Lo ‘ v » ‘ ‘\%\Mﬂ s

quu1d Naste Stream

Sgent Broth

as- spent broth. The broth is sent.to a by- product rechery‘ “
unit, for production of an- an1ma1 feed nutrlent~ The’process1ng
1nvolves the follow1ng steps - S :

temperature control .
concentration:

of approval‘of
States approx1mate

“General P]ant Operating termit"

Other Naste Streams

demand chemlcal oxyge
to- the mun1c1pal sewer

(Intercommuale du Brab

-
ved
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‘,:Addltlonal detailed proprmetarmean n
confidential appendlx only for the ur osescf

document

B. DESCRIPTION OF VIRGINIAMYCI
CALCULATION OF ENVIRONMENT

~are not regulated by any formal government egulat1on but

sDust

ﬂCaIculatlon of env1ronmen

"processed to an animal

o . e

Air Emissions

Vagor :

Air emissions from the an1ma1 feed utrlen dryérs ar e
in a packed column, with blowdown from the system dlscharged to ;?
the river as it contalns no active virginiamycin.' These vents:

incorporate’ a "state—of—the-art"‘

Solvent storage tanks are

No s1gn1f1cant amoyn'
dust from the ferment
scrubber b]owdown*'ast di charge

ATT dust from . convey1n
f}lter ‘and the'. col]ect

Dry So]1d Wastes

A1l solid Wasteimateftais
drums are disposed. of
and natlonal Taws.j

amounts of. virginijamycin
amounts to a total of Ifo

of spent broth wh1ch ameun ;
virginiamycin, will: be d1 1
under permit.

in a.

24
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' quu1d Naste Stream

. medicated premixes as a resu]t of wash1ng the empty. prgg

'thxsfdust escape out

fprem1xes contaln no;haza {c]

‘Vmun1c1pal 1andf1ll is~

- 1bs/year). which contain

.y . . .

Mol

‘Waste 11qu1ds are generated from the manufacturlng of

equipment after use and small quant1t1es from the anal

1aboratory ‘This liquid waste water contains very: small:

of virginiamycin and inert carrier.  This' waste is regu]ated by :

the City of Omaha Mun1c1pal Code- Chapter 31. Treatment of _th’

waste by the City of Omaha Waste. Nater;System NPDE :

NE0036358 15 regulated by the Nebrask" ) ‘ )
d

scap :
amyc1n and the

of Nebraska: therefore the

erysolidtwaste‘

Env1ronmental Control
Governlng Hazardods N

}bs/year) and outdate a

v1rg1n1amyc1n activit
inert carrier and is
referenced laws and regulat1
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A4)i.%Employee Protectlon

- Mater1a1 Safety Data Sheet"   
~in the productlon area Append

‘approval March 27;"

ch1ckens

‘ Q omme
v1rgln1amyc1n for thelrwen‘-re
use. :
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“find its way into’ the ‘environme

uthe stab"lhty of v1rgln1amyc1n m the*~e

-studles performed ‘with chlckens are ‘being use
: env1ronmenta1 assessment for turkeys.,‘ '

C e O
s ) BT : N

250, 000 000f(= conservat1ve estlmate of tota]
© . commerciallyl. '
20 g/ton = virginiamycin. ant1c1pated max1mu
37.37 kg. = feed consumption for entire life of . ur
17.18 kg. = feed consumption for entire 1ife of a fema]e turkey.
27.275 kg. = Average feed consumption per. turkey life since. -

(60 1bs.) ‘gapprox1mately equal numbérs: of each sex are rarse
commercially. : : el

27.275 kg. = Averagewfecal“output per*turkey
(60 1bs.) T which. equals average feed consum
Cotife s o
12 1bs. = Average fecal

 ;bas1s equals O

Total v1rgln1amyc1n consume

250 000,000 turkeyleOgl toris
‘ |ton|20001bs

concentratlon data the amoun,
ba51s weekly w111 be a sumed a:

negllglble. The use of v1rg1n1amyc1n in
significant impact on the env1ronment'1n

uptake into the flora., In orde
as turkeys, to be a signlflcant actor

very slowly or not at atl.

v1rgln1amyc1n in turkeys as 1n chlckens

i
@O
[




- virginiamycin..
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To determine this: stabillty, ch1cken droppings were fortlfled to a leve]

of 30 ppm of virginiamycin, and maintained at room temperature (18-22°C).

‘After seven days, more than 80% of the virginiamycin had degraded and: by
the 14th day more than 94% degradatlon had:occurred, Appendlx I1. ‘Simi]ar&
results were obtained when the droppings were: ldentlcaily‘fortlfied but- . o

‘maintained outdoors at ambient temperatures (18-76°F), in order to better:t“" S

simulate practical circumstances. After seven and 14 days, more<than 78% - -
and 94% respectively, of the v1rgln1amyc1n had degraded’J‘_,, S e

To further support this data, chlcken litter (a comblnatlon”of drop'
and straw from the pens) was. a1so fOTtlfled to a,leve} of 30 ppm’of

| mult1p1e of ‘the actual mean‘
ma1ntained for 34~days on.a
feed) S1nce the hzghe

level of 30 ppm is therefore greatly exag
level was used in thehdegradetton stud1es

_feces and 11tter thereﬁy m1n1m121ng‘

Degradation of virginiamycin.in soi1‘:

When virginiamycin (30 PPM) was added to control soi

fecal material, no antibiotic was- ‘detected: after 8
approximately 80% degradat1' %occurrlng ‘aft i
could be detected in the rates: tion'b
matrix-versus feces alone; Appendix Iii,gigj* ;

:Degradatlon of v1rg1n1amyc1n 1n water .

Stability experlments on: the degradatlonf

at variable temperature:and. pH demonstrat
than 50% of the antibiotic content ‘remained
SIgn1f1cant degradatlon occurs in unbuffere
-accelerated as: temperature increases; the’
of water contamination by leachlng, Append1




Octanol/water part1t1on1ng of v1rg1n1amyc1n

‘An octanol/water part1tlon1ng study was performeg ,der to evaluat
potential for v1rgln1amyc1n absorptlon inanimals and- ”1ants._ Results{of
the study suggest that v1rgin1amyc1n ise h1gh1y tipid soluble since. 100%
of the antibiotic was detected in the octanol layer Based on.: th1s e
would expect the antibiotic. to be orally: -absorbed lny i T

when virginiamycin was: fed to. chickens for 5 days at .
no. s1gn1f1cant blood. levels could be detected indica

fprobabiy relafed to molecu’
molecular weight and size,
for absorpt1on even though

' 'The pract1ce of pp
>-so11

h approval September';.
excreta,at the maxi
‘jdegradatton of dru

;v1rgln1amyc1n consequent]y, t4,r -ap

."to occur.
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h1ghest use Ievel 0g/ tor 3
kg as calculated in Sect10n 6j
confinement and 91 on range t
follows:

Conflnementf‘ 136,500 kg
Range ;13;5005-21;9‘;"'

Y

‘ rais
is usually 40ﬁx‘500*fee“
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S1nce v1rg1n1amyc1n degrades more than 94% wzthln 14 days
feces and the amount of excreta increases ‘as the turkeys grow
the last two weeks (19, 20 for toms: and 15, 16 for: hens) resi
virginiamycin act1v1ty is ccalculated as -an estimated virginiamycin
concentration in the total: excreta w1thout conSIderatlon of degradation
during the last week. . . ‘

The amount of excrement on a wet ba51s per week 1s equal to the amo
of feed intake per week®. Hence, the concentrat1on of v1rg1n1amyc1n n
-~ turkey. manure 1s as fo1IOWS' v SR T

: Turkeys ralsed ln conflnement

_ COnsumed (kg
‘toms week .19 3
' “week 20
“hens_ week 15

week 16

toms week 19 0.0756 ¢ x
- week 20  0.0793: g

hens week 15  0.0401 g X T
week 16 0.0423 g x Sordesh

: Estlmated concentrat1on of v1rgln1amyc1n in manure df’end=5ff.t‘
product1on cycle: SRR

Toms ~ 0.096 g | 1000 mg | B iy
|77 g T1737.37 kg total manure: .

Hens  0.051.g | 1000 mg |- e =2
S g 17.18 kg total manure. . I




Using the same: approach for est1mat1ng 5011 concentrat1on as 1n the
environmental impact analysis report for: swine, Appendlx VI, the
v1rgln1amyc1n soil concentration result1ng from spreadlng turkey
manure is estlmated as follows :

Max imum feas1b1e level of manure spread per acre =5 tons (dry -
weight/acre = 4545.45 kg/acre v
Incorporation into top six 1nches of so11 = 9 09 X 105kg
soil/acre: , :
Estimated concentratIOn of v1rg1n1amyc1n in turkey ‘mai ‘re
ppm (mg/kg) wet basis. : : :
. Estimated concentrat1on of>v1rg1n1amr,
- ppm. (mg/kg) dry bas1s X 72(
is: morsture T

15 mg i 4545 45 kg = 68 182 mg app11ed
- kg B :

68,182 'mg = 0. 075 mg/kg or 75 ppb Vi
; 909 000 kg ; U 1n15011

The. typlcaI turkey fac111ty rais1ng 50 000
accumulate approx1mate1y 1,500 tons of ma
tons on a dry baSIS If v1rgln1amyc1nwﬂ :

- 50,000 Turkeysl27 275 kg excretal3 mg. v1rg1hxi
B turkey: | vkg'excret

4 kg of v1rgln1amyc1n would res1de in

) typical. turkey fac111ty w111 clean out
resulting in one-half of the virginiamyci
calculated above for toms (2 cycles/ye r)
v1rgln1amyc1n concentration (1 ppm). calcul
cycle/year). These figures would: translate
concentrations.of 37.5 ppb»and:ZSLprs‘reSp
is spread on fields resultlng in‘soil concentr_,
lTower than 75 ppb :

j (3

”~m ant1c1pated
when the manure
}gnlflcantly

-Turkeys ransed on range :

Typically 7,000 toms or 10 000 hens are. ralsed”'
acre range at any one. time -and- rotated‘every,
_.acre range

pasture. ,
excreted durlng the last two weeks off e
season as. in the calculation above for tu
confinement. The estimated concentration f
soil resulting from turkeys ralsed on range
rotation period follows e .

14—

o
VA
o
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0,

Toms 0.0962 g virginiaﬁycin’7900b teﬁSI ‘acre’ |1 000 mg
Tom_ »‘,'v'~,' 3 acre. |9 09x103 kgi : |
Hens 0. 0512 g v1rg1niamyc1n TOQOOO‘Hensl acre Il 000 mg 0 188 ppmﬂr_'

~Hen © 3 acre 19 09x10b kg] wkg

" Therefore, the. maximum estlmated concentratlon of v1rg1n1amyc1n w111'1
be approx1mate]y 250 ppb-in soil: w1thout1con51derﬂng further -~ -
etc J.

degradatlon from the natural elementsf(w"ver, soxﬂ

, Terrestrlal ecosystems

As d1scussed above in (b.) the concent

to the terrestrial ecosystems‘would

~ product-quickly-degrades in the dropp

N be no opportun1ty for accumulation: in
eliminating: ‘the possibility for- ‘bui
concentration against soil mlcrobes

concern. Any uptake by plants would

reasons and results from: phytotox1"

Section. 8 page 18 demonstrates

chickens) as- ev1dent from tlSSUE res1dum

expect that the same Tow: ‘absorption will
~ they happen to ingest the antibiotic8
- unlikely to reach. groundwater since,

than 50% w1th1n 48 hours when expos

8. [ENVIRONMENTAL EFFECTS OF RELEASED SUBSTANCES

V1rg1n1amyc1n is class1f1ed as a narrow spectrUm ant1b“' i

this hem1sphere Vlrg1n1amyc1n has met th ar
criteria for -antibiotics in animal feeds\an,wf”“f
- risk or a human health hazard '

Vlrgln1amyc1n 1s non- tox1c 3 C. € !
could be demonstrated in: -any of the follow
studies performed on a var1ety of ani

turkeys. . _ k
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Target an1ma1 safety in: turkeys = Turkeys were fed 0 .
200 g of virginiamycin per ton of feed from.ohe. day of ‘ag
weeks and 20 weeks for hens and toms respect1vely~‘w1thout
adverse effect Oy

mice reflected a low order of tox1c1ty, the Ietha
animals tested (LDsO) was greater,than 1500 mglkg

Teratology in: rats - Nlnety—s1x3p
rats assigned 24 to each of four t
or 200 mg v1rgln1amyc1n/kg daily
mortallty occurred At postmorte ex

was. no effect of any kind on: any of'
no-effect level was considered to be: 7v

recelved e1ther 0 25 160 or 1000 mg‘
6 through 15 of pregnancy. 5
no adverse clinical signs.
few~ske1eta1 and;soft-tissue abnormalr

‘gain: when treatment was stopped : C
parameters whlch provxded su1table data* or:

groups The no—effect 1eve1 was 1dent1f_

each of four treatment groups were adm
200 and 750 mg/Kg/day 1n gelatjn caps

noted sporad1ca11y in ‘the: hrgh dose
in hematologlc parameters: were notec
smears in a hematology study
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Urlnaly51s revealed no treatment re]ated effects ' Pro11ferated bile
duct epithelium was noted in_ some livers of. the high dose (750 mg/kg)
-dogs and only adjacent to the gall-bladder. This: finding was not S
‘made in the low (25 mg/kg) or mid-dose (200 mg/kg) groups -The- 25
mg/kg dose level was considered the- no—effect level ‘ ”“ S

Two generation reproduction study in rats —‘Vlrg1n1amyc1n ‘Was .
administered via the diet at dose levels of 0, 25, 65 or 300
mg/kg/day for ten weeks prior to mating and throughout the matlng,
gestation, lactation and rest periods of. two Titter ‘intervals.. The-y
Fo generation was composed of 100 male and lOO?fema]e CDQKY :
~Sprague-Dawley derived rats.  The Fo generatior e
100 males and 100 females from the Fip generatlo

Necropsies were performed on all" an1mals on;test and [
selected animals were taken for h1stolog1ca examinati
weights and food consumption were determine
or pregnancy indices were recorded for “adul
1 v1ab111ty and pup surv1va] were recorded fo

Reduced welghts were observed in the hlgh—
per1od1ca11y in the hlgh dose Fo adult fema
1

in welghts of adult fema]es and pups weref
virginiamycin was reduced from 300 to 100 m
consumptlon was noted for treated males but,

No treatment-related effects were. recorded on‘surulval ma ng or v
pregnancy indices for adult or Titter data, v1ab1]1ty or“ urv1va1 for
pups. The no-effect level was established as IOOrmg/kg :

Chronic toxicity (carc1nogen1c1ty) study in rats - Five hundred siktyf
Sprague-Dawley CD® rats, equal numbers bothjsexes ‘were- used: - Seventy
rats of each sex were a]lotted to each of four treatment groups

Doses of 0, 25 and 50 mg. of v1rg1n1amyc1n/kg/day were admrnlstered
¢ o v ;

was 250 mg/kg/day for males and 300 mg/kg/d 0 : The: o
drug was administered for two years. Var10us observatlons nd-tests
were made/performed at predetermlned 1ntervals dun}ng the- treatment
period. L

Reduced body weights, 1ncreased food. consumptlon and minor »
alterations in some c11n1ca1 Taboratory parameters in. both sexes at -
the highest dose were observed.. Increased paratherId hyperplaSIa )
was related to nephropathy in 1nd1v1dua] animals and was: Qre]ated]_ '
to treatment. There was a reduction in the incidence of biliary |
hyperplasia in treated animals, but this i F'neﬂther favorable:- nor’”
unfavorable significance. There were no findings of tox1colog1c or

- oncogenic. significance at any dose level. The no 'effect level was
considered to be 50 mg/kg/day. : o ,




Phy51cal observat1ons body we1ghf1“~
‘evaluated on all. anlmals pretest~
treatment perlod '

The .mean kldney to body
“elevated: compared 'to o
Since hxstopatho]ogy of
probably of no patholog

‘elther sporadlc or o served W
control anlmals. s e

: 1ymph01d system are ofte
rates. The 1nc1dence of:

therevwas‘noqsignlf cant«i
“organs. The 1000 mg/kg dos ,f
“1evel o

.'corn., At term1nat1on of the studyv no
vv1rg1n1amyc1n appl1catlon ‘was noted.
‘organic content and texture of the- 11tter co
an1ma1s Appendix VIIL. s

¥
fur

L
&




In other environmentalestudféﬁzre'u=“

1 Housefly tOX1c1ty study

Litter from poultry fed v1rg1n1amyc1n medic
used as growth media for eggs collected from-adul
Appropriate control manure and CSMA standar‘ 1y
comprised the control treatments.,%, i

| 2) B

Append1x‘IX‘

3) F1sh tox1c1ty studles

“evaluated in terms o_
mortality. (LCso)
of - v1rgxn1amyc1n (more
mortality in-either. typ

Effects at thefECOSySféﬁ_LQVéle,;

a. Ajr

c1rcumstances tested

b.  Fresh water, estuar1ne and marine 6cos

test anlmals housealles,_”
in poultry:-or swine manure ‘
environment wou]d be- expect




' ‘Rhodopseudomonas »sphaerond'eSf‘158:’D
;Nttrobacter sp

co el

Terrestma] ecosystems

The maJor exposure of virginiamycin to ‘the. terrestrial ecosystem.is .
through turkey manure spread on soil. The: concentration of S
virginiamycin estimated to be spread in manure is negligible due to
the degradation of v1rginiamyc1n in manure, 94% within 14 days.‘>The
amount exposed as calculated in Section 7, ‘would be adequate]y, :
degraded in water or soil with no. adverse effects; 0 the anlmals
plants and soil m1crobes tested U T .

B Hydrogéndmonas sp..
‘ “Cltrobacter sp'?:

Thzobacnlltzstthloox_vdan 504. DS
C ythophaga johnsonae 425 DSM
Rhodopseudqmonas Spa.




g\¢»v1rgln’
~and fungi.

conditions, they too can f]k some nltroge”

" Regarding the gram pos1t1ve anaerobes
concentration (M.I.C.) of v1rgtn1amyc1
Hg/ml or. approx1mate]y two to six time:
exaggerated maxxmum estlmated soll ‘cong

"myc1

AgarnT
afvan absence of igni

bloaccumulat1on of v1rgl
extensive: comp1]at10jv
as well as th ‘
species’ indica
expected.

Tota] ant1b1ot1c actlv
1nteract1on between 1ts
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Plasm1d-med1ated Cross- reSIStance between v1rg1n1amyc1n -and other b
streptogramin and peptolide antibiotics has been demonstrated.in vitro w1th T
strains of Staphylococcus aureus and Streptococcus faecalzsm The strains.
were first made resistant to virginiamycin by repeated subculture in‘the ey
presence of ‘increasingly higher concentration of the anthtotlc utJliz1ng- T
standard lntntro techniques. 4 R

Studies show that this cross-resistance to erythromyCIn (and other :
macrolides) is unidirectional. That is to say, - stralns made reSIStant to
virginiamycin are also resistant to erythromycin, but: stralns made: . o oo
resistant to erythromyc1n are not generally resrstant"o
v1rgln1amyc1n Erythromycin- res1stantﬂgram—
found in the feces of virginiamycin-treated dogs'!
dlsappeared upon discontinuation of v1rg1nxamyc1n a
normal- phage type sensitive to macrolides. Ev1dence
sparse and no similar’ data has been found. N

o

In chickens, art1f1c1a11y Infected w1th Sahnon :
with virginiamycin (25.g/ton of feed) the\pers1 tence
susceptibility of the excreted Salmonella remained uncl
resistance profile of the E. coli in the feces of the
for the most part, . only temporary varlatlons in relat
12 ‘antibiotics tested. These studies demonstrate :
no affect on ‘incidence of Salmonella or E- coIl in poul ;

Imp]lcatIOns from the public health standpo1nt
reasons, listed below:

. After many years of use in the U.S.. and 1n Europe ‘few res
- bacterial strains resistant tO*v1rgtn1amyc1nv have%i‘gw ,
either from farmers, in feed mixing facilities, or in hosj

‘thereby lndlcatlng the lack of spread of .r nt.virgini

s Among antlblot1cs a great number (1nc1ud1n eryth*
agaInst gram—pOSItive bacterta 5.osh

'avallab11lty of alternatlve agents would m1n1mlze any resultlng

_ impact. ‘ ‘ :

. Virginiamycin has already met the Human and Anlmal Health SaFety
Criteria for Ant1b1ot1cs in Animal Feeds. ‘

| Cé%@ 22
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The follow1ng table lists the M. I C of v1rg1n1am’cin’ag ins
bacterla] organisms.

Organism

S taphylococcus aureus
Sarcina lutea :
Streptococcus pneumoniae
Streptococcus faecalis . -

*, Corynebacterium xerosis
.Hemophilus pertussis -
_Neisseria meningitidis
““Clostridium welchii.
‘Bacillus subtilis ,
Lactobacillus acndophllus
:Escherichia coli ,
‘Proteus mxrab:lgs,
‘Pasteurella pestis -
Shigella flexneri
Brucella abortus-
‘M ycobacterlum tuberculos:s
' Candtda’ﬁlbxcans o
‘Trichomonas vaginalis
Mycoplasma gall:septlcum
Leptospirae -~
Trlchophyton mentagrophytes 8410
Treponema hyodysentenae

There are ho known adverse env1ronmenta1 effects
resu1t1ng from the manufactur1ng process are con

in water thUS the p0551bil1ty of water contam
entry into the food chain as a contaminant is prac
Therefore, no.further measures are: necessary to-mi

~potential adverse: env1ronmental 1mpacts since no
are apparent :

Lo3l

;g i Géf - B S j
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are approx1mate?y 99% recovered and

@

‘\i‘"//‘. N

usEfOF'Resounces Ahn%ENEecri“'

Minimal natura] resources and energy are requ1r o trans

dispose of waste resulting from the production: of7v1rgln1amyc1na r
its use as a feed additive. Solvents are recycled and waste broth
converted to an animal feed add1t1ve to recover nutrient:

its production. The transportation to a andflll of'a Yy
fermentation waste is.minimized and: dlspo g

with national, state and Tocal requzrements
requ1red ‘to remove waste: contalnIng
since manure is removed rom a tur
additive use, - ‘Energy resour es
non-recoverable resources and are\co
manufactur1ng/ product1on

V1rg1n1amyc1n has: no- known effects
on property listed in or: e11g1b1e; or
Historic Places '

Slnce v1rgin1amyC1n is produced by‘ b
expenditure of manufacturlng resources

commitment of 1rretr1evable resour‘e
virginiamycin.

MITIGATION MEASURES

Material Safety Data Sheets are avallab'
production area. In addition, “employe
areas wear protective clothlng and du
compliance with OSHA standards as- d1s‘
mitigation measures are necessary sinc
does not pose any known harm to the en

ALTERNATIVE TO THE PROPOSED ACTION

.No potentlal envrronmental rmpactsuar pp
v1rg1n1amyc1n in turkeys as well as in. curren
and chickens). The only spec1f1c a]twrna
would be refusal to approve: the New Ani
however,- deny—the producer the: benef
v1rgln1amyc1n in terms of the econom
gain-and improved feed efficiency
seem just1f1ab1e in. view of ‘the Iack (o}
health hazard, and-the: negIIg1b1e ‘impa
with the use of v1rg1n1amyc1n ;
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Other factors which dlstlngu15h v1rgln1amyc1n from many 1f ot al]
antibiotics currently approved for: poultry are: “o 7

. It is a composite antibiotic and consequently less likely to lnduce
bacterial resistance than single-entity products

e No withdrawal period is. required because 1t 1s poor]y absorbed from \
the digestive tract of domestlc anlmals : ‘ . :

e It is not, in this hemisphere, used in human therapeutlcs -however,
it has met the Human and An1ma1,Health Safety“Cr1ter1a for. =~
Antibiotics in Animal Feeds and: e ed
broiler chicken growth enhancer

. It is non—tox1c, excreted Tn'veryfioﬁjconcen atior
degraded. ‘ ' bR

These factors 111ustrate the numerous . advantages v1r iniamyci
some presently available products i v ,

In recent years, there have been s:gn1f1cant changﬂ
sector of the American economy.: Growing populations
abroad--have increased the demand for. ‘the entire ran
food products. Large scale: productlon‘ ofmeet th1s
a h1gh1y techn1ca1 and more efflClent o A

of food animal products w1th the hlgh qual1ty proteﬁ
good nutrition and health at: prlces w1th1n the grasp

‘ benef1ts :
v1rgln1amyc1n could offer the turkey producer in terms ““creased growth

rate as well as feed efficiency resulting in’ Tower: ui :
In the marketplace, these benefits: could be translated 01NC
availability of poultry at a lower cost to the consumr publ1c 1n return

for negligible changes in: the environment.
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Smuthisling Beckman

e0RAtON

MATERIAL SAFETY DATA SHEET -

KNFEA Octignstion

Virginiamycin
{ svaucruae- e

Factoc iy ‘CZBHBS 839500

 Factor' S

CHEMICAL NAMET

| L'PRODUCT IDENTIFICATIO

| — e ST=7474
MANUFACTURER'S NAME SmithKline Animal Healc : :

S1-7410

1Aoua€5 1600 Paoli Pike, West Cheste A

TRAOE NAME :'Stafacf,jEskhiin{[!‘ . _,;;“‘

Rue de 1* jnsrirac B1330. Rix:

'SYNONYMS - Virginiamycin

" STOCK ITEM OR INTERNAL £

 IL HAZARDOUS INGREDIE

MATERIAL OR COMPONENT . |HAZARG OATA

UL PHYSICALDATA

_BOILING POINT 760 MM HG -

SPECIFIC GRAVITY (Hy0 = Ul .

- VAPOR DENSITY (AIR = U

% VOLATILES 8Y VOL.

| APPEARANCE ANG QOOR . [Browm pouwder with' cha
t ‘therisgic Odo§; ’
bitter caste, non-




~~ e |
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l V. FIRE ANO EXPLOSlON oata L
FLASH POINT , " ' AUTOIGNITION.
(TEST METHOO!) : ' » : T reweaawnew
FLAMMABLE LIMITS IN AIR X BY VOL, | LOWER -

EXTINGUISHING L 7 B TR o e
ueolA 5 VCOZ, foam or dry v‘pou‘d;gtv‘ :cxt‘vlﬂls_u,)_ﬁls ets ‘
SPECIAL FIRE .
FIGHYING
: .PROCEOUR.ES
| UNUSUAL FIRE
 ANDIEXPLOSION |
KAZARO i
<7 V. HEALTH HAZARD INFORMATIO!
HEAUTH HAZARD OATA _ Otal LD '50"in mice - L.
| INHALATION |
‘ SKIN T Mild to modera!:ely ‘severe “conta
, sensxt:l.zacxon, has been descrl.bed
e . ; , ;
NGESTION : )
GENERAL . S
EMERGENCY ANO FIRST A(O PROCEOURES
EY!
Sl(m Wash well uxth soap and water.
.l&uaumou
tij(c;Esrlou
SPEClAL NOTES- Toxic effeccs atcrxbucable €o vxtgmxamyci
- ‘ ,demonscra(:ed da chronxc ctoxicity studies i
i : (5 to 100" mg/kg) dogs (5 to. lOO mg/kg) or 4
. ' (100 to 500 mg/kg). "




Vl REACTIV!TY OATA

CONOITIONS CONTR!BUT(NG T0 CNSTANUTY

Av01d excessive hieat

INCOMPATIBILITY AR

Alkalxes. oxxdanCS

HAZARDOUS ‘oecuuvosmou eaooucrs

WASTE OISPOSAL METHOD
Landfill

SPECIAL INSTRUCTIONS FOR STORAGE.

, veunun’ou kgumaemsuﬁ“f

Normal ventllatlon

‘ SPGC!F!C PERSO NA!. PROTECTWE enmme«r

PREMREQ, 8v:

APPROVED BY:

Oeve Franklin Plage, #.0. Sox 7929, Phitsdatphia, PA 19101 <(2151- 791=46
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Append1x II

STABILITY OF VIRGINIAMYCIN IN. POULTRY EXCRETA AND 'ITTER

INTRODUCTION

Three fortification studies. were: conducted tomdete, 1.
degradation rate of virginiamycin in’ .poultr: s
stored at room temperature -or-under: amble
employed in the first fortification s
‘obtain virginiamycin: stab1]1ty data ppl
facilities ‘where pou]try excreta ‘becomes
second ‘study us1ng v1rg1n1amyc1n fortifi

conducted at room temperature In o thi

encountered durlng actual use.

METHODS

A.

‘ Fresh poultry lztter wav
Trus1ow Farms Chestertown Ma

was air-dried overn1ght proce”’
make a powder and stored at*4’C in

Replicate 20 g samp}es of dry’pou try
into polypropylene bottles and 41
(2.05 mls water/gram of 'soil).
achieve 70% field capac1ty
fortified with virginiamycin at
Containers were stored: Ioosely
-(18222°C) for the" course of the:
~ experiment. :

Fresh excreta were collected
an unmedicated commercial die
Farms, Chestertown, Maryland: .
stored. at 4°C until use.

*Field Capacxty (100% > The amount of water he
gravrtatlonal water has dralned away \
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Replicate 20 g samples of the pooled excreta ere weighed
into polypropy]ene bottles. The samples were :
with virginiamycin at a level of 30 ppm.. .1 Tifie
samples were stored loosely capped athroom“temper tur

(18-22° C) '

. ”extracted d11uted an :
“disc method e

Truslow Farms and usedn;“
study. a4

'Repllcate 20 g samp1e3fd
~ into 50 ml capacity- polycar
‘fort1f1ed w1th;v2ﬁ*y»fgb i

The: samp]es were kept outs1d,
removed and brought inat nig
“weather, when samples were ke
temperature readlngs were record
study, with a range in temperatur
to weight Tloss in: samples thri
were reweighed every other da;
brought back to their 1n1t1alr

~samples were- quantltatively tra
bottles and extracted then d:l te

RESULTS{‘

'The data from study #1: demonstrated that 6917,9
' v1rg1n1amyc1n occurred within three days
~days. In study #2 80% of the virginiamyc
days and 94.4% w1th1n fourteen days. Stu
-results with 78% of ‘the virginiamycin degra
.and 94.7% within fourteen days.

© 651




© CONCLUSION- S e

V1rg1n1amyc1n when fortlﬁed mto poultry excreta
at a level of 30 ppm un’

N e G : . . 3 ’ SR T g he %:ﬁ?wg
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Appendix III

STABILITY OF VIRGINIAMYCIN IN SOIL MIXED WITH SNINE FECES S ag
AT ROOM TEWPERATURE - ; e

INTRODUCTION

The purpose -of this study was to determlne the stablllty of
virginiamycin in'a swine feces/soil mixture.  This was. performed}to
‘ dupllcate those condltlons where sw1ne are reared 1n outsxde lots.

METHODS

‘ red . lots alys1s'of t
was performed by the United States Testlng Co any .
‘Memphis, TN Follow1ng are: the:result

‘Parameter ‘

pH

Organlc Matter % :

Cation. Exchange Capacrty,,a,»
meq/lOOg :

1/3 Bar Mo1sture % _

Texture o ‘ 51lt l

Sand % :

Silt %

Clay %

.=
N oowo B

_;T :
@omoo.eae

am,

351h,
AW

The pig soil was air dried large partlcles Slfted out and the‘
ground to a fine powder. The soil was maintained.at 70% fleld
capacity. This was determined by taking duplicate 20 g dri
samples and adding 100 ml of water to each. ' The amount .
remaining in the soil was measured by. dlfference and the
20. This was equal to:100% field: capacity. When this: flgur
multipl1ed by 0.70 the 70% field: capacity volume was btai

Dupl1cate 20 gram dried soil samples were weighed'l
- polypropylene bottles and brought to 70% field capa
water/sample).  Each sample was fortified with virg am ’t 30 e
ppm. The: bottles were stored loosely capped at room: tempe ‘ture for o 0
three months. Each of the samples was extracted and assayed = -
microbiologically utilizing the: dlSC method. o

RESULTS

As in prev10us stablllty studies, the. antlblotlc is rapidly
degraded, with 57% of the 1n1t1al .content degraded w1th1n 2 days
80% within 9. days and 89% degraded within 14 days - The. a
concentration of virginiamycin: steadlly declzned untll none was
detectable after 84 days.. : 1 o

o
e
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CONCLUSION

A mixture of feces and soil obta1ned from a commerc1al sw1ne ;
operatlon (where pigs are reared in outside lots) was fort1f1ed w1th :
virginiamycin and stability studies performed over a three month P
period at room temperature. The results confirm that, the. drugvlsv R
rapidiy degraded with 89% degraded after 14 days -and-none - s
detectable in 84 days. Comparisons from thlS experimen to
temperature stability studies perfOrmed ‘on swine: es
revealed no significant dlfferences An the rates of:degrada

i%gﬂ
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AppendixﬂIV

STABILITY OF VIRGINIAMYCIN IN WATER

INTRODUCTION

The purpose of -these exper1ments was to: evaluate the =3
rate of v1rgln1amyc1n in water in the presence of swine.ar
the presence of swine. Experlments were al'so conducted to determ n
the effect of pH and elevated temperature.‘,v

'METHoos

Flve experiments were p‘rf‘a

‘]aboratory*experlme

pt w1thout

'sw1ne an average of 25 percentﬂof the v1rgf iamy
“the end of 22 hours. : :

. 3
G




The fifth experiment: demonstrated the effect of hard water and
elevated temperature on' the- degradat1on rate of v1rgin1amyc1n At i
room temperature after 23 hours, 36 percent of the virginiamycin had -
degraded at all pH levels tested While at 37°C 59 percent had
degraded. After 48 hours these values had 1ncreased to 53 percent o
at room temperature and 69 percent at 37°C, respectlvely I N T

CONCLUSIONS

These. experiments demonstrate the rapld degrada“
v1rgln1amyc1n in water and that elevated tempera
that rate. More than 35 percent of v1rg1n1amy n

is degraded after 48 hours at:’ room tempf at
degradat1on rate is acce]erated




- A partition experlment w1th vrrg1nlamyc1n5
-he-

. and its subsequent potential f

‘In th]S study the 1n1t1a1 v1rgln1amyc1n water solutio

C%x : v R

- Appendix V '

A_WATER/n-OCTANOL  PARTITIONING STUDY ON VIRGINIAMYCIN

INTRODUCTION

The purpose of these: studles performed atf‘pplebr
Center, was to determlne the 11p1d/wate 3
v1rg1n1amyc1n.

bottles ‘and: rep?
temperature condltxo‘s

36 ; aliquots:
as described, at 24 and 36 ho rs.  L

RESULTS

PPM. Hater phase samples taken at 17, 24ﬁand 36 hour
negative, thereby indicating: that all: the virg
concentrated in the n—octano] phase.,,, '

CONCLUSION

system was performed to asses

membranes. -The results of this experlmen,
v1rg1n1amyc1n is llpld soluble and, theref
for passive diffusion across: membrane

for extensive-absor t1on s 1nco SWSte
obtained: from ammal~ ]
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V. Maxdmum Posaible Concentrations of Yirginiamycin In Agricultural
Soils And Thefr Impact Oa Soil Hicrohial Flo"a e

'A. Estimates Based on Initial Concentrat:ions - Independeut of
Stab{liCy Data ;

, Table 2 provides mdividual and mean elimination da.'
virginiamycin in feces. Based on this data, when virginiamycin
administered to swine as'a medicated feed.~.at: its highest appx:ov xd
‘level, one can e.xpect an mrerage fecal. ]
. Based on this range,

when fecal materfal containing. the residues {s applied at the m
feasible level (approx. S dxy weight tong pe: ’
into the: top qix inches of soil (approx. 9.0

: viously, " ut
the lowest: mean range vould. result: An no vi:rginiamycin esidu
a11. : L

‘1. Semp ‘te"é:aiéulat{ais

Ihe a.dditioo. of 5 dry veight touslacre i.s equ _val
to the addition of 4545.5 kglacre.‘

°'5 tons = 10;,000-:,155‘4::;%5 5.4

A

be: - Ihe highest: mean range of virg
expected- -in feces 1s 33 p

33 ppm o 33 nglg, ‘
33 ng[g X 1000 g.= 33 000 ng of residuelkg of feces

-

L]

Ce. I'he total residue applied is- it a

- 45&5.5 kg,(a.:,wu ‘ng) . 150 001 500 )lglapplied per acreni;,i‘ '

- Smith llne Animal Heal’th Produéts |

: iSO 001 500 ng . ‘! S N
; 909‘000 s | L= 165 ;tglkg ox: .].}'65' ‘p‘pm‘ :g(;cl;eutratio (




- feed. The treated feed contalned*z

from pens of broilers wh1ch were fed

‘submltted for proximate analySIS along. w1th the freshasamtf

5

AppendikaII

GREENHOUSE PHYTOTOXICITY EVALUATIONS OF LITTER FROM
VIRGINIAMYCIN TREATED BROILERS ON- SEVEN CROPS

OBJECTIVE

The ObJeCtIVES of this project were to determln"
growth of litter from poultry that were fed Vir

ergln1amyc1n ‘The Titter was incorporated in ,
to a depth of 2k 1nches at 4 - 10 tons - per acre

METHODS & MATERIALS 8 _ |
Durlng the fa11 of 1976 Smith i

ration conta1n1ng Vlrg1n1amyc1n atyZO

2. Three separate drums o‘w
lltter approxwmately 40rkg

3. Five jars of fresh medlcated P
4. rFlve Jars of fresh controTj:
One-third of each drum was ground in.a; Hobar gfood choppe Fo:
minutes and returned to the same: drum n

contalner ~ The sealed drums were .
of 60°F. Random samples of ‘the ‘groun

moisture. determlnatlons

5011 for the prOJect was obta1ned from Nlpperfurth
Waunakee, WI 53597. During 1976 wheat: ‘Was. grown o
last two previous years the soil: Was: used: for ‘growin A
representative sample of the soil was. sent to the state;so1 b for.:
analysis: and: ‘type determlnat1on : . ; , E

The soil was sifted- through a 0 5 cm mesh screen and put in2 25
square foot flats in- the: greenhouse.. ~The litter app:
for the seven crops were based on the rec ‘mendat1onsf
by the fo]Iow1ng publlcatlons e




,Cuc;um'ber,,f -
Green Bean

Pepper

i Wheat f '

.Bértl ey a “Dickson -

_Fescue . PennTawn:




™ -
v . |

i !
A

'v11_3‘

Immed1ate1y after planting, each flat was watered w1th 2 liters
using a sprinkler head to evenly dxstrlbute the moisture. Equal
moisture per flat was added da1]y»as required. - : ‘

RESULTS AND DISCUSSIQN

COunt 1nv ach e

Barley - At 23 days after plant1ng the totaW{
plot was recorded At the same tlm

recorded In each p]ot t
flrst two plants ln row

Wheat - :
plot for the wheat was: recorde
average heights of t‘“‘plant“ - ter
were recorded. ‘In eachiplot%the da
as for barley

Fescue -
plants from each plot were cut 2
soil surface and the we1ght for{n‘«

Corn - At 22 days: after plant1ng the
was. recorded. .The height of?'”
recorded accordlngly 0

Green

Beans -

The we1ghts of all Iarger bean ‘
recorded  and the average we1gh
leaves-at - Ieast 5 centlmeters%
-noted : LT




:Cucumber.-

~~per ton) had«no effect,on thé‘grth o

it

At 34 days after plantlng the tota] stand ou
- cucumbers ‘were recorded In addltlon the ‘heigh
plants per plot were recor ed‘accordfng]y
30 and 30 + centlmeters o

ﬁleaves w1th n

Pepper and Tomato —{

CONCLUSION

rginiam

barley and fescue when app11edgto“‘oam




 Appendix VIII

EVALUATION OF THE POTENTIAL ADVERSE ACTIVITY OF. VIRGINIAMYCI
RESIDUES CONTAINED IN BROILER LITTER T0 HOUSEFLY EGGS AND LARVA

OBJECTIVE

The: purpose of thls proJect was to detﬁv"

1METHODS & MATERIALS

Larva] Medla

':A]l med1a ‘were prepare}

Pou1try manure

'Equal quantitxes of manure'wer“
"”sly been. ground and . thor

d.recon tituted to‘a~Fresh Iit,e

_ CSMA o

- gram: quantlty of CSMA Standard
liters of a;deionizedfwater*sus «
v ‘nondlstatlc diamalt and 45 grams of,act1ve;”
‘was mixed thoroughly and: equal:quantities ‘
~ battery jars (16 centimeter: dlameter;by 19wcent1met

‘covered with a cloth

"Eggs

- The: mornlng follow1ng media preparatlons ,eggs»wj

the food dishes containing mature F58W strain hous
hundred viable eggs were: counted’ onto lined fi
were washed into.a 1 cm wide by 2.54 cm deep t
the med1a. -The eggs: were then covered with the med
openlngs ‘were covered wlth F- cioth e

rPupae

Slnce mature: larvae migrate to the surface t,”pu”“’
‘layer of’ vermlculite was~p1aced on each Jar of
- after seedlng
and. pupae was: poured on k.ﬁray and then
“pupae. All recovered pupae were counted
each: test SGYTES L

et B9
L]
s
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uga e{Con" t Yy

They were placed ina 30 by 30 centlmeter screened
a sleeve opening and the adult emergence observed.
from the emerging adults were collected and seeded
and the number of pupae and emerg1ng adu]ts were.

RESULTS AND CONCLUSION

L1tter from pou]try fed w1th v1rg
per ton) had no adverse .effects .
development. In all lnstances, eggs ‘collected:
.reared on the varlous manure treatments }ere




A

_parts.

One hundred twenty flve mifIT'

METHODS & MATERIALS

The soil and lltter for;;he,pr’ e
descrlbed in Append1X»VI 1

Manure Samples

Moisture. determ1nat10ns w‘"e made'on compo
ground manures and Fresh anures.ﬁ

. Tons of
Fresh Manure
per: Acre.’

Broiler Medicated
2% - 4.4
4 7.1
10 - 7

Broiler Control

2% q,
4 : R
*Test containefs”afé one: quart

V-shell blender for 5 m13 ‘frw1_

treatment




el

- of adu]t earthworms were. essent1a1 1
‘experiments. - The 1nd1v1dua1 rep11cates s

8 =

X2

The condition of the contalners and WOrmS Was | observed at 3 and 7
days. After 10 days exposure the. conta1ners were: emptled and the :
number of worms and their condltlon were ‘recorded. = After. returnlng S
the worms to their respective containers, 6 grams of food (CSMA fly .
larval media) was added to the surface before rep!ac1ng the damp
cheesec1oth ‘ ‘

6_grams of CSHA fly larval nedia.was- added to th ~surfac
of water was: added to the cheesecloth on th'
contaihner. .

After 35 days the experiment was termlnht
empt1ed and the number of adults

RESULTS AND'CONCLusons'

number of earthworms:eggs and young, but th
exper1ment were similar.. : e

earthworms and on1y sllght dlfferences on the,number‘of éggs}and[éf
young. e

o)
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APPENDIX X

TROUT AND BLUEGILL SUNFISH FISH TOXICITY STUDY. WITH VIRGINIAMYCIN

OBJECTIVE

To determine the toxicityfof'vifginiamyéjh‘iq T

- METHOD

The protocol for bloassay technlque
Env1ronmenta1 Protectlon ‘Agency Fisti-Pesticid
Guideline. Stat1st1ca1 analyses followe
Lithfield, J.T. Jr -and’ Wilcoxon, F.:
of eva]uat1ng dose—effect experwments J
96: 99 113 (may and August) 1949

RESULTS

RainboW~Trout

24 hours: LCsp - |
48 hours: LC50j”‘ :
96 hours: . : Between 225. ppm: and 338

OO
(o] L 2
it || g

81ueg11] Sunf1sh

252'pbm “
240 ppm
‘Between: 225 ppm and 338wpp

24'hqurs LC50
§ ‘ 48 hours: LCgp
Lo 96 hours: LCgo

CONCLUSION"

Trout and blueglll sunflsh were found to haveu,{‘
virginiamycin. T ey






