Environmental Assessment

1. Date: July 20, 1993
2. Name of applicant or petitioner: Pfizer Inc, North Aminal North American Animal

Health Division

3. Address: 1107 S. State Route 291, Lee's Summit, MO 64081-2998
4. Description of the proposed action:

This Environmental Assessment is required for a claim addition to NADA #92-444 for
Rumatel 88 (morantel tartrate) Type A Medicated Articles, and is descriptive of
environmental concerns related to the blending and packaging of these products.

The chemical substance Morantel Tartrate CAS # 26155-31-7 is the subject of the
proposed action. Morantel Tartrate is the active ingredient in Rumatel 88 (morantel
tartrate) Type A Medicated Articles.

Aqueous Cleaning Solution consisting of:
Calcium carbonate 1317-65-3
Food grade oil 8001-22-7
Morantel Tartrate 26155-31-7
Rice hulls none
Sodium aluminosilicate 1344-00-9
Trisodium Phosphate 7601-54-9
Water 7732-18-5

n

Air contaminated with particulates of:
Calcium carbonate 6804-07-5
Cormn cobs none
Food grade oil 8001-22-7
Morantel Tartrate 26155-31-7
Rice hull dust none

Sodium aluminosilicate 1344-00-9



Solid wastes mical Abstract Registry No.
Cleanout materials that could consist of:
Calcium carbonate 6804-07-5
Corn cobs none
Food grade oil 8001-22-7
Morantel Tartrate 26155-31-7
Rice hulls none
Sodium aluminosilicate 1344-00-9
Dust collector filter bags none
Dust from dust collector consisting of:
Calcium carbonate 6804-07-5
Food grade oil 8001-22-7
Morantel Tartrate 26155-31-7
Rice hull dust none
Sodium aluminosilicate 1344-00-9
Empty raw material containers none
Floor sweepings none
Personnel protective clothing none
Rumatel 88 (morantel tartrate)Type A none

Medicated Articles
Rejected raw materials consisting of:

Calcium carbonate 6804-07-5
Food grade oil 8001-22-7
Morantel Tartrate 26155-31-7
Rice hulls none

Sodium aluminosilicate 1344-00-9

Liquids

Since the blending and packaging of Rumatel 88 (morantel tartrate) Type A Medicated
Articles is a dry process, the equipment and transfer lines are typically precleaned with
a dry cleanout material. But on an infrequent basis, components of equipment and
transfer lines may be cleaned with an aqueous cleaning solution. All of the con-
taminated aqueous cleaning solutions are disposed of by incineration off site or by
sending to the Little Blue Valley Sewer District (the local POTW) for treatment. The
precleaning of the system with dry cleanouts material ensures that the quantity of
morantel tartrate present in the wastewater will be minimal.

Gaseous substances

Particulate emissions from the Rumatel 88 (morantel tartrate) Type A Medicated
Artticles blending and packaging operation are controlled by a dust collection system
using baghouse type air filters. All the ingredients for Rumatel 88 (morantel tartrate)
Type A Medicated Articles are solids, with the exception of a minor amount of food



grade oil. Emissions of particulate matter during the transfer of ingredients are
controlled by baghouse type air filter receivers.

lid w

Solid wastes from the Rumatel 88 (morantel tartrate) Type A Medicated Articles
blending and packaging operation are special solid wastes. The dry special solid
wastes consist of equipment cleanout materials, empty raw material containers, floor
sweepings, personnel protective clothing, dust collector filter bags, dust from the
facility's dust collection systems, rejected raw materials and out-of-date Rumatel 88
(morantel tartrate) Type A Medicated Articles. The dry cleanout materials used to
preclean the system, along with add back materials, may be recycled into a
subsequent production batch of Rumatel 88 (morantel tartrate) Type A Medicated
Articles or disposed of in accordance with federal and state regulations. The above
special solid wastes are disposed of in a secure landfill or by incineration.

The wastewater from the site is discharged into the Little Blue Valley Sewer District's
Publicly Owned Treatment Plant (POTW). Discharge from the blending and packaging
facility is in compliance with Industrial User Discharge Permit #L.B-0495-L.5205 or its
successor as required by the Little Blue Valley Sewer District's Regulations of Use. All
the above are under the Clean Water Act's General Pretreatment Standards 40 CFR
Parts 403 and Missouri Clean Water regulations 10 CSR 20-6.

Gaseous substances

Particulate emissions are controlled to be in compliance with the Clean Air Act and the
Clean Air Act Amendments codified in Federal regulations 40 CFR Parts 50, 52 and 60
and the Missouri Air Pollution Control Regulations of 10 CSR 10-2 & 10-6.

Solid wastes

The above special solid wastes are disposed of in a secure landfill or by incineration
covered by Federal Regulations 40 CFR Parts 240 to 258 and Missouri Solid Waste
Rules 10 CSR 80.

Qccupational

Occupational exposure to air contaminants during the blending and packaging operations
is limited since the operation is contained within a closed system. Monitoring of the work
area to ascertain occupational exposure will be done on a routine basis and all exposure to
listed chemicals will be controlled to maintain compliance with OSHA standards in 29 CFR
1910.1000. The Lee's Summit, Missouri site makes available to its employees the
appropriate detailed Material Safety Data Sheets (MSDS) for the raw materials used in the



plant and Rumatel 88 (morantel tartrate) Type A Medicated Articles equivalent to OSHA's
Form 20.

d. Statement centifying compliance with the cited requirements.

Information in Section 6. constitute a citation of, and statement of compliance with,
applicable emission requirements pursuant to 21 CFR 25.31a.

e. Di ion of the ef h roval will hav n_complian ith curr
emigsion requirements and an estimate of the maximum vearly market volume of the
drug product,

The North American Animal Health Division, Pfizer Inc does not anticipate a change in
compliance with current emission requirements as a result of this action. The Rumatel
88 (morantel tartrate) Type A Medicated Articles is currently being blended and
packaged in the existing premix plant.

An estimate of maximum yearly production volumes of Rumatel 88 (morantel tartrate)
Type A Medicated Articles is 200,000 pounds.

7-11. According to the Environmental Assessment Format provided, documentation
for items 7-11 on the EA format in 21 CFR 25.31a need not be provided.

12. List of preparers:

The following are all members of the staff of the North American Animal Health
Division, Pfizer Inc Lee's Summit, MO.

Richard H. Barte B.S.. P.E.

Manager of Environmental Compliance, North American Animal Health Division, Lee's
Summit, MO plant. B.S. in Chemical Engineering; 30 years of experience in chemical
manufacturing and environmental engineering.

John Horigan DVM
Manager of Regulatory Affairs, North American Animal Health Division, Lee's Summit,

MO plant. Doctor of Veterinary Medicine; 15 years experience in the North American
Animal Health field.

Jay J. Bash PhD

Director of Regulatory Affairs, North American Animal Health Division, Lee's Summit,
MO plant. Ph.D. in Analytical Biochemistry; 20 years experience in the North American
Animal Health industry.



13. Certification

This is to certify that the information presented herein is true, accurate and complete to
the best of Pfizer Inc's knowledge concerning the Environmental Assessment of the
blending and packaging of Rumatel 88 (morantel tartrate) Type A Medicated Articles in
Pfizer Inc's existing premix plant at Lee's Summit, Missouri.

July 20, 1993

Jlon pHl- (st

Richard H. Bartel, P.E.
Manager of Environmental Compliance
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ENVIRONMENTAL IMPACT ASSESSMENT
THE USE OF MORANTEL TARTRATE TO TREAT GASTROINTESTINAL PARASITE

INFESTATIONS IN GOATS

March 1991




Description of Proposed Use

Morantel tartrate is proposed for the treatment of lactating
dalry goats for gastrointestinal parasites as a single oral
treatment of 4.4 mg morantel tartrate (egquivalent to 2.7ng

morantel base) /l: tody weignt.

t

Gastrointestinal parasites such as Haemonchus conto
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Trichostrongylus Axei and Teladorsia circumcincta among others

)
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infect the intestinal tract of the goat. this can cause inhibition
. 0of the host appetite, a decrease in the digestability, anemia angd
occasionally death of animals. The exact symptomology is based upcr
the specific parasitic infection involved. Most of the problems of
internal parasitism are chronic and the main problem is lack of

efficiency of feed conversion and losses in milk production.

Chemical Structure and Properties

Morantel tartrate: CAS Nomenclature and number [26155~-31-7]

1,4,S,6—tetrahydro~l—methyl~2—{trans-2~(3~methyl~2—thienyl)vinyl]
pyrimidine tartrate(l:1). Morantel base has the CAS number 20574-50-9

Chemical Formula: Morantel tartrate- C16H2206N28

Molecular Weight: Morantel tartrate- 370.4

Morantel - 220.%

Melting Point: Morantel tartrate: 170-174°%cC

Morantel: 239-240°C
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Structural Formula:

e ¥ COOH
i

&Sﬂ\ A H-C-OH

C=C ¢
e \<? ) HO-C-H

H
: H
CH3 Co0
Morantel C1632206N25 Mol. wt. 370.4
Tartrate RN=26155-31~7

Physical/ Chemical Biological Properties of Morantel Tartrate

a. Water solubility - Morantel tartrate 150 mg/mL.

b. Solvent solubility - It is readily soluble in methanol
but solubility is diminished in non-polar solvents. Distribution
of morantel tartrate from water intoc a non-polar organic solvents
is negligible except at pH values of 9 or higher.

c. Octanol/Water partition coefficient - < 0.1

d. Aqueous half-life in 366 nm light - 9.1 h

Introduction Into The Environment

Lactating dairy goats wili be treated for gastrointestinal
parasites with a single oral dose of 4.4 mg morantel tartrate
(equivalent to 2.7 mg morantel base)/lb body weight.

Morantel tartrate will be introduced into the environment
through excretion, primarily in the feces. Approximately 74% of
the oral dose is recovered on the feces with 60% being unchanged:;
some 14% was found in the urine, none being unchanQ;é. Peak
levels in milk occurred at the time of the second milking. Within

96 h, essentially all morantel tartrate, either unchanged or

metabolized is excreted.




Assumption Upon Which This Assessment Is Based

For the assessment, the following assumption were used:

1. This assessment uses a 250-animal herd model which
would rank a the top of herd sizes.

2. It is assumed that all the animals in the herd are
lactating and will be treated at the same time with a single oral
dose of 4.4mg morantel tartrate/lb body weight.

3. All the lactating goats weigh 70 kg or 154 1lbs.

4. All the morantel tartrate and metabolites will be
excreted in the feces, urine and milk in 96 h.

5. All animals will be hcused and treated in one area. The
bedding, excreta and milk will be removed from the treatment area
and disposed at one time by plowing into the soil.

6. It will be assumed that none of the morantel tartrate
and metabolites will degrade prior to the soil disposal.

7. Each animal will eat a total of 4 lbs of ration per
day and will excrete 2 lbs of solid excreta and 8 lbs of liquid
waste and 3 1lbs of milk per day for 5 days. It will also be
assumed that the animals will use the stall for an additional 2
days.

8. Each animal will be provided with 25 1lbs of bedding for
the treatment period and 2 additional days until the stall is
cleaned. The bedding material will be plowed-in to the sééi with
the solid and liquid wastes and the discarded milk.

9. Two plow-in rates will be used, 5 and 10 tons/acre. The

plow~in depth will be 6 inches.
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Soil Disposal

Concentration of Morantel Tartrate in Wastes

4.4 mg morantel tartrate/ lb x 154 1lbs/goat x 250 goats x 1000
ug/mg = 169,400,000 ug morantel tartrate used and excreted.
Equivalent to 103,950,000 ug of morantel base.

250 animals x 2 lbs solid excreta/goat/day x 7 days = 3,500 1b

250 animals x 8 lbs liquid waste/goat/day x 7 days = 14,000 1b
250 animals x 3 lbs milk/goat/day x 5 days = 3,750 1b
250 animals x 25 lbs kedding/goat = 6,250 1b
Total Waste = 27,500 1b

Assuming that all the morantel tartrate is excreted unmetabolized
from the animals, the concentration in the waste produced would
be:

169,400,000 ug morantel tartrate/27,500 lbs x 454 g/lb =

13.57 wug morantel tartrate/g waste = 13.57 ppm. This is
equivalent to 8.32 ug morantel base/g waste = 8.32 ppm.

Concentration of Morantel Tartrate in Soil After Disposal

a. At 5 tons waste/acre.
[ 27,500 lbs/ 2000 1lbs/ ton x 5 tons/acre ] X 43,560 ftz/acre X
344in2/ft2 X 6" depth x 16.4 cm3/in3 X 1.5 g/g soil density =
169,400,000 ug morantel tartrate / 2,546,064 756 g soil = 0.066
ug morantel tartrate / g soil = 0.066 ppm.
This is equivalent to 0.041 ppm morantel base

b. At 10 tons waste per acre.

The calculated concentrations for this level of disposal
are: 0.132 ug morantel tartrate / g soil = 0.132 ppm

0.082 ug morantel base / g soil = 0.082 ppm.
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Biodegradation in Soil

In the EIA report for morantel tartrate, NADA # 92-444,NADA
# 93-903, 1 November 1979, it was stated that microbiological
degradation studies were not performed. Because of the lack of
data, the evidence presented in those NADA report will be
reviewed.

The lack of any significant antimicrobial activity of
morantel tartrate resulted in the statement that it would be a
good substrate for microbial degradation. This can or cannot be
the case. Lack of any significant antimicrobial activity is not a
indicator or criterion for biodegradation.

The morantel tartrate offers 4 sites for degradation. The
tartrate moeity is readily degradable since it undergoes many
biochemical transformations. There is no doubt that that portion
of the molecule will be degraded. The morantel base portion of
the molecule offers 3 sites for possible degradation: the
thiophene moeity, the >C=C< portion and the pyrimidine function.
Each part of the molecule is discussed individually.

a. Thiophene - The microbial degradation of thiophene and

methyl thiophene by Pseudomonas aeruginosa isolated from soil was

reported. The 2-methyl thiophene was 41% degraded and 3-methyl
thiophene was 87% degrade in 4 days. The products._.of the
degradation of thiophene-2-carboxylate were SO, and 2-oxyglutaric
acid. It appears that this portion of the molecule can be
attacked by microorganisms found in the soil.

b. >C=C< bond - There is no doubt that the >C=C< bonds can be

transformed by several mechanisms: (1) formation of epoxides
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which in turn can be converted to diols, (2) hydration of the
double bond to produce a mono alcohol and (3) direct
transformation to diols followed by hydrolysis. There is 1little
doubt that this portion of the molecule can be attacked by
microorganisms.

c. Pyrimidine - Pyrimidines can be transformed by (1)
hydroxylation, (2) cleavage of the ring, (3) reduction of double
bonds, (4) formation of phase 2 derivatives such as ribose
derivatives. Some of the organisms capable of these

transformations are: Norcardia corrallen, Corynebacterium spp.,

Brevibacterium anooniagenes and Zymokacteriun oroticum. There is

little doubt that the pyrimidine portion of the molecule can be
attacked by soll microorganisms.

Although the molecule has every potential for degradation,
there is no data on the rate of degradation. Both the free base
and the tartrate form should degrade at any of 3 points,
excluding the tartrate. Morantel should readily degrade in the
soil. The only question that remains is the rate. The calculated
low levels resulting from the proposed use, 0.066 ppm at the 5
ton/acre disposal level and 0.132 at the 10 ton/acre level should
pose ﬁo long term problem.

Potential for Run-off

Morantel tartrate has a high solubility in water, igb mg/ml.
The base is also guite soluble. Considering this solubility and
the lack of soil adsorption data, it must be assumed that
morantel tartrate will migrate quite readily in soils and the
potential for run-off/leach will be high. Assuming that all the

morantel tartrate from the disposal site would leach into an acre
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-inch of water, the concentration in the acre-inch would be:
169,400,000 ug morantel tartrate / 1 acre x 43,560 ftz/acre X 144
inz/ft2 x 1" depth x 16.4 cmB/in3 = 1.647 ug morantel tartrate/ml
water = 1.647 ppm. The corresponding concentration for morantel
base is 1.01 ug morantel base/ml water or 1.01 ppm

If the morantel tartrate were to leach into a 1l-acre farm
pond having a depth of 3 ft, the concentration in the pond would
be:

1 acre x 43,56Oft2/acre X 144in2/ft2 x 36" depth x 16.4 cm3/in3 =
0.046 ug morantel tartrate/mlL water = 0.046 ppm. The
corresponding concentration of the morantel base = 0.028 ppm.

If the morantel tartrate in the acre-inch of water were to
flow into a small stream, 10 ft wide, having an average depth of
3 ft and a flow of 1 foot/min, over a 24-h period, the
concentration in the stream plug would be:

169,400,000 ug morantel tartrate / 24 h x 60 min/h /10 ft wide x
12 in/ft x 12 in plug x 36 in depth x 16.4in° =0.057 ug or ppm
morantel tartrate which is equivalent to 0.035 ppm morantel base.

If one considered dilution factors in the stream over time
of between 100 and 1000, the already low concentration becomes
guite negligible.

Photodegradation

There 1is a rapid photochemical conversion of the morantel
tartrate by 366 nm light to the biologically inactive cis form.
The half-life is estimated to be 9.1 minutes. Essentially
complete conversion of the molecule to the biologically inactive

form should occur before any potential harmful effect could be



manifested. An example of this would be to take the concentration
of 1.647 ppm morantel tartrate in the hypothetical acre-inch of
water through 10 half-lives of 9 min. After 90 min, the
concentration of the morantel tartrate in the water would be
0.0033 ppm. Photodegradation in the aguatic system 1is a very
powerful mechanism of conversion of the active trans form of
morantel to the biologically inactive cis form.

Effects on Microorganisms

There are limited data on the effects of morantel tartrate
or the corresponding base on bacteria. There are no reported
inhibitory effects upon bacteria. Propcsed retabolites such as
3-methyl-2-thienyl acrylic acid showed no activity at a level of

100 ug/ml against E. coli, Klebsiella pneumoniae, Proteus

mirabilis, Pseudomonas aeruginosa and Stapylococcus aureus. N-(3-

methyl aminopropyl)-3-(3-methyl-2-thienyl) acrylamide was

inactive at a level of 25 ug/mL against Streptococcus pyogenes,

E. coli, Klebsiella aerogenes, Shigella sonei, Shigella flexii,

Proteus vulgaris, Proteus mirabilis and Pseudomonas geruginosa.

This lack of activity at the specified levels indicated a low
potential for breakdown products to influence soil microbial
processes.

Interferences with Microbially-Mediated Scil Processes

The lack of activity of morantel tartrate and somemﬁroposed
metabolites against many common bacterial genera leads to the
suggestion that interference with the microbially-based processes
of the so0il such as nitrification, denitrification, nitrogen
fixation, sulfur and phosphorus solubilization and biodegradation

of carbon compounds should be minimal to non-existent. The levels
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of no activity are at least 189 times greater than the highest
level calculated for the 10 ton / acre disposal 1level. This
calculation counterbalances the fact only data for a 1limited
spectrum of genera, many associated with pathogenicity in humans,
was provided.

Effect on Plant Growth

There appears to no evidence of phytotoxicity for morantel
tartrate or its corresponding base. Morantel applied at the rate
of 15 1b / acre to tomato and cucumber plants caused phytotoxic
effects. Bean plants and sugar beets were unaffected by levels of
50 lbs morantel / acre.

These limited data indicate that the highest calculated
plow-in levels are far below the tested levels. The 50 1b
morantel/acre translates to a soil level in the top inch of 147
ug morantel/g soil; the 15 lbs /acre translates to 44.1 ug
morantel/g soil. The highest level of morantel calculated for the

soil was 0.132 ug/g a fact of 1114 times less than the 50 1lb rate

of application and 334 times less than the 15 lb/acre application.

There should be no phytotoxic effects from soil disposal of
morantel tartrate.

Effects Upon Non-Target Species

Morantel tartrate appears to have low potenﬁfal for
toxicity. The following summary of acute toxicities indicate

this low potential.
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COMPOUND SPECIES TOXICITY ROUTE
Morantel Tartrate Rat LDs4>990 mg/Kg oral
Mouse LD ~>300 mg/Kg oral
Rat Nogg 50 mg/Kg oral
Rat Chronic > 20 mg/Kg oral
Dog Chronic > 10 mg/Kg oral
1,3 propanediamine Rat LDgy 350 mg/Kg oral
N,N,dimethyl-1,3
propanediamine Rat LDLo 1870 mg/Kg oral
2-methyl thiophene Mouse LDLo 500 mg/kg IP
3-methyl thiophene Mouse LDLo 512 mg/Kg 1IP

Plow-in disposal has the potential for disrupting other
helminth species. Morantel tartrate is effective in inhibiting
the fumarate reductase system which acts as a respiratory chain
in many helminths. The calculated soil levels of morantel
tartrate of 0.132 ppm (0.082 morantel base) at the 10 tons/acre
disposal level is quite low. It is doubtful that this level could
Cause any significant effects upon non-target organisms such as
earth worms.

Effects Upon Agquatic Species

The effects of morantel tartrate on two test species

indicates a low potential for effects.

Species Name TL, ppm

Cyprinus carpio Carp > 2,000

Monia macrocopia Water flea 8,400 (3h)
7,100 (6éh)
5,600 (24h)

These levels are at least 1200 times greater than the
concentration in the hypothetical acre-inch of water. Frém these
calculations, there appears to be little potential for harm in
the aquatic ecosphere.

Hydrolysis in Water
There were no data available on the chemical hydrolysis of

morantel tartrate or the corresponding base in water. Stability
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is precluded by the rapid rate of photoconversion to the
biologically inactive cis form.

Biomagnification

The octanol/water partition coefficient of 0.1 indicates a
very low potential for biomagnification. This coupled with the
very polar nature of the tartrate salt and the free base preclude
any significant biomagnification.

Overview

There does not appear to be any potential for disruption of
the disposal area and environs from the proposed use of morantel
tartrate to treat intestinal parasites in lactating goats.
Although the data provided for the assessment was developed in
the 1970’s, and was lacking in many areas, there was sufficient
information to make a reasonable assessment of no significant
impact.

The morantel molecule had 3 sites for biodegradtion in soil
or in microbial systems, excluding the tartrate portion. The rate
of degradation 1is unknown but should be sufficiently rapid to
ensure that there would be no buildup in soil. The photochemical
lability of morantel should prevent any possible effects upon
fish. There is 1little potential for biological magnification.
There should be no observable effects upon microbially-mediated
processes. Because of the specificity of mechanism of action of
morantel tartrate against helminths, there should be no effects

on non-target species.
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Preparation of the Environmental Assessment

This assessment was prepared by Dr. Stanley E. Katz,
Research Professor, Department of Biochemistry and Microbiology,
Cook College/NJ Agricultural Experiment Station, Rutgers-the

State University of New Jersey, New Brunswick, NJ 08903-0231.
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