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CERTIFIED MAIL

Dear Registrant:

| am pleased to announce that the Environmental Protection Agency has completed its reregistration digibility
review and decisions on the pesticide chemicd case zinc phosphide. The enclosed Reregidtration Eligibility Decison
(RED), which was approved on September 30, 1997, contains the Agency's evauation of the data base of these
chemicdls, its conclusions of the potentia human health and environmenta risks of the current product uses, and its
decisons and conditions under which these uses and products will be digible for reregistration. The RED includesthe
data and labeling requirements for products for reregistration. It also includes requirements for additiona generic data
on zinc phosphide to confirm the risk assessments.

To assst you with a proper response, read the enclosed document entitled "Summary of Instructions for
Responding to the RED.” This summary aso refersto other enclosed documents which include further instructions.
Y ou must follow dl ingtructions and submit complete and timely responses. The first set of required responsesis
due 90 days from the date of your receipt of thisletter. The second set of required responsesis due 8 months
from the date of your receipt of thisletter. Complete and timely responses will avoid the Agency taking the
enforcement action of suspension against your products.

Please note that the Food Quality Protection Act of 1996 (FQPA) became effective on August 3, 1996,
amending portions of both pesticide law (FIFRA) and the food and drug law (FFDCA). This RED takes into account,
to the extent currently possible, the new safety standard set by FQPA for establishing and reassessing tolerances.
However, it should be noted that in continuing to make reregistration determinations during the early stages of FQPA
implementation, EPA recognizes that it will be necessary to make decisons reating to FQPA before the implementation
process is complete. In making these early case-by-case decisons, EPA does not intend to set broad precedents for the
application of FQPA. Rather, these early determinations will be made on a case-by-case basis and will not bind EPA as
it proceeds with further policy development and any rulemaking that may be required.

If EPA determines, as aresult of thislater implementation process, that any of the determinations described in
this RED are no longer appropriate, the Agency will pursue whatever action may be appropriate, including but not
limited to reconsideration of any portion of this RED.

If you have questions on the product specific data requirements or wish to meet with the Agency, please
contact the Specid Review and Reregigtration Divison representative Mr. Frank Rubis at (703) 308-8184. Address
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any questions on required generic data to the Specid Review and Reregistration Divison representative Ms. Susan
Jennings at (703) 308-7130.

Sincerely yours,

LoisA. Rosg, Director
Specid Review and
Reregistration Divison
Enclosures



SUMMARY OF INSTRUCTIONS FOR RESPONDING TO
THE REREGISTRATION ELIGIBILITY DECISION (RED)

1. DATA CALL-IN (DCI) OR "90-DAY RESPONSE" --If generic data are required for reregistration, a DCI
letter will be enclosed describing such data. If product specific data are required, a DCI letter will be enclosed listing
such requirements.  If both generic and product specific data are required, a combined Generic and Product Specific
DCI letter will be enclosed describing such data. However, if you are an end-use product registrant only and have been
granted a generic data exemption (GDE) by EPA, you are being sent only the product specific response forms (2
forms) with the RED. Registrants responsible for generic data are being sent response forms for both generic and
product specific data requirements (4 forms). You must submit the appropriate response forms (following the
ingtructions provided) within 90 days of the receipt of thisRED/DCI letter; otherwise, your product may be
suspended.

2. TIME EXTENSIONS AND DATA WAIVER REQUEST S-No time extenson requests will be granted for the
90-day response. Time extenson requests may be submitted only with respect to actua data submissons. Requests for
time extensions for product specific data should be submitted in the 90-day response. Requests for data waivers must
be submitted as part of the 90-day response. All data waiver and time extension requests must be accompanied by a full
judtification. All waivers and time extensions must be granted by EPA in order to go into effect.

3. APPLICATION FOR REREGISTRATION OR "8MONTH RESPONSE" --You must submit the
following itemsfor each product within eight months of the date of thisletter (RED issuance date).

a Application for Reregigtration (EPA Form 8570-1). Use only an origind application form. Mark it
"Application for Reregistration.” Send your Application for Reregistration (dlong with the other formslisted in b-e
below) to the address listed in item 5.

b. Five copies of draft labeling which complies with the RED and current regulations and requirements. Only
make labeling changes which are required by the RED and current regulations (40 CFR 156.10) and policies. Submit
any other amendments (such as formulation changes, or labeling changes not related to reregistration) separately. Y ou
may, but are not required to, delete uses which the RED says are indigible for reregistration. For further labeling
guidance, refer to the labeling section of the EPA publication "Generd Information on Applying for Registration in the
U.S., Second Edition, August 1992" (available from the Nationa Technica Information Service, publication #PB92-
221811, telephone number 703-487-4650).

c. Genericor Product Specific Data. Submit dl data in aformat which complies with PR Notice 86-5,
and/or submit citations of data dready submitted and give the EPA identifier (MRID) numbers. Before citing these
studies, you must make surethat they meet the Agency's acceptance criteria (attached to the DCI).

d. Two copies of the Confidential Statement of Formula (CSF) for each basic and each aternate
formulation. The labding and CSF which you submit for each product must comply with P.R. Notice 91-2 by declaring
the active ingredient as the nominal concentration. Y ou have two options for submitting a CSF: (1) accept the
standard certified limits (see 40 CFR 8158.175) or (2) provide certified limits that are supported by the andyss of five
batches. If you choose the second option, you must submit or cite the data for the five batches dong with a




certification statement as described in 40 CFR 8158.175(€). A copy of the CSF is enclosed; follow the instructions on
its back.

e. Certification With Respect to Data Compensation Requirements. Complete and sgn EPA forms 8570-
34 and 8570-35 for each product.

4, COMMENTSIN RESPONSE TO FEDERAL REGISTER NOTICE--Comments pertaining to the content of
the RED may be submitted to the address shown in the Federal Register Notice which announces the availahility of this
RED.

5. WHERE TO SEND PRODUCT SPECIFIC DCI RESPONSES (90-DAY) AND APPLICATIONS FOR
REREGISTRATION (8-MONTH RESPONSES)

By U.S. Mail:

Document Processing Desk (RED-SRRD-PRB)
Office of Pesticide Programs (7504C)

EPA, 401 M St. SW.

Washington, D.C. 20460-0001

By express.

Document Processing Desk (RED-SRRD-PRB)
Office of Pesticide Programs (7504C)

Room 266A, Crystd Madll 2

1921 Jefferson Davis Hwy.

Arlington, VA 22202

6. EPA'S REVIEWS--EPA will screen dl submissions for completeness; those which are not complete will be
returned with arequest for corrections. EPA will try to respond to data waiver and time extension requests within 60
days. EPA will dso try to respond to al 8-month submissions with afind reregistration determination within 14
months after the RED has been issued.
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U.S. Environmenta Protection Agency

Food and Agriculture Organization/World Hedlth Organization
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ABSTRACT

The U. S. Environmenta Protection Agency has completed its reregistration digibility decision of the pesticide
zinc phosphide. This decision includes a comprehendve reassessment of the required target data and the use patterns of
currently registered products. Zinc phosphide is arodenticide that reacts with the acidic conditions in the gut to form
phosphine gas, which interferes with cdl respiration. Zinc phosphide isformulated as a bait/solid, dust, granular,
pellet/tablet or wettable powder. The rodenticide may be used to control many species of rodents, including mice,
ground squirrels, prairie dogs, voles, moles, rats, muskrats, nutria and gophers. Zinc phosphide may be used as an
indoor or outdoor spot treatment for rodents as wdl as around burrows or underground in orchards, vineyards, various
food crops, rangelands, and non-crop areas. Zinc phosphide is dso applied as a broadcast treatment by ground or aerid
goplications.

The Agency has concluded that zinc phosphide, labeled and used as specified in this Reregistration Eligibility
Decison document, will not cause unreasonable risks to humans or the environment and that al uses are digible for
reregistration. To support broadcast gpplications, the Agency is requiring additiond aquatic toxicity data and further
use information. The digible usesinclude: indoor and outdoor residentid and agricultura areas (including in and
around homes, lawns, bulbs, in and around outside buildingsbarns, rights-of-ways/fencerows/hedgerows), indoor and
outdoor commercid or ingtitutional premises and equipment, golf courses, and reforestation areas. The Agency has
determined that certain gpplication methods, in conjunction with certain use restrictions, do not result in resdues of zinc
phosphide on food crops. Therefore, these uses are not considered food uses for the purpose of tolerance or dietary
risk assessment. These "non-food" crop uses are digible for reregistration, provided they employ the gpplication
methods and other restrictions specified in this document. These cropsinclude: dfafa, barley, berries, oats, whest, no-
till corn, macadamia nut orchards, orchards/groves (post-harvest and dormant), sugar maple, and timothy (hay). In
addition, the following crop uses that are considered food uses of zinc phosphide are digible for reregistration: grapes,
rangeland grasses and sugarcane. Artichokes and sugar beets have regiona tolerances established for use in Cdifornig;
currently there are no labels that include the use on artichokes.

Although zinc phosphide is primarily used in agricultura and non-residentia settings, rodenticides that are used
in and around the home are responsible for a high number of accidental exposures each year. EPA is concerned about
the continued risk of exposure to humans, especidly children, from rodenticides used in resdentid settings as well as
the cost and trauma associated with treating those who might have been accidentaly exposed. Although there are not
many incidents associated with zinc phosphide per se, the Agency believes that the common use pattern should be the
primary determining factor shaping the regulatory decision regarding these rodenticides used in and around the home.
Additiondly, amargin of exposure (MOE) of 0.5 was calculated for zinc phosphide based on an acute neurotoxicity
study and accidenta ingestion of the bait formulation by a child. Generaly, the Agency seeks to ensure that exposures
have an MOE of 100 or greater. The Agency has dso determined that a single swallow of zinc phosphide bait may be
fatd to ayoung child.

To mitigate the potentia risk to children from accidenta ingestion of baits, the Agency isrequiring severd
mitigation measures to be implemented in two phases. During Phase | the Agency will require zinc phosphide products,
aswell asthose of severd other rodenticides, to incorporate indicator dye (to help identify whether a child or pet has
actualy consumed the pesticide) and bittering agents into their formulations. These formulation changes are required of
al zinc phosphide products, except for those used exclusvey in an agricultura setting. In addition, registrants must



update their product labels to include the protective statements addressed in Section V of this document. During Phase
I1 EPA will form a stakeholder group (including industry, states, various poison control centers, rodent control experts,
the medical community and other interested parties) to develop additiona means of sgnificantly reducing exposures to
children and pets. It isthe Agency’s intent that, within nine months or less from the issuance of the RED, the
stakeholder group will conclude with recommendations on how to mitigate risk to children and pets. Possble
outcomes of this group include: requiring dl rodenticide baits used in residentiad settings to be placed in disposable,
child-resstant bait stations or equivaently protective mechanisms, develop an exhaustive educational and outreach
program for consumers and enhanced training for certified applicators; tamper-resistant bait stations; and additiona
labeling improvements. To monitor the progress of the measures prescribed during both phases, the Agency isdso
requiring registrants to submit annua American Association of Poison Control Center Data for years 1999 through
2009. Regidtrants are encouraged to share the cost of generating data and new technol ogies, whenever appropriate.

In establishing or reassessing tolerances, the Food Qudity Protection Act (FQPA) requires the Agency to
congder aggregate exposures to pesticide residues, including dl anticipated dietary exposures and other exposures for
which there isreliable information, as well as the potential for cumulative effects from a pesticide and other compounds
with a common mode of toxicity. The Act further directs the Agency to consider the potentia for increased
susceptibility of infants and children to the toxic effects of pesticide residue.

Zinc phosphide, duminum phosphide and magnesum phosphide dl generate phosphine gas. The Agency
believes the generation of phosphine should be considered as part of its aggregate assessment. Other chemicals may
share a common mode of toxicity with phosphine gas. In genera, after EPA develops a methodology for applying
common mechanism of toxicity issues to risk assessments, the Agency will develop a process (either as part of the
periodic review of pesticides or otherwise) to reexamine those tolerance decisons made earlier. However, with respect
to zinc phosphide tolerance reassessment, any future cumulative risk determination regarding other chemicals that have
a common mode of toxicity with phosphine will not include the uses of zinc phosphide discussed in this document
because the exposures to phosphine from zinc phosphide are so unlikely.

The Agency has determined that acute or chronic dietary exposure associated with the use of zinc phosphide is
unlikdy. Of those commodities designated as food uses for zinc phosphide, only three were found to have detectable
residues after gpplication (grasses, sugar beets, sugarcane). Since these three crops are not direct human food items, no
acute or chronic dietary consumption of zinc phosphide is expected. Also, zinc phosphide will not concentrate during
the processing of any commodity because the act of processing will not alow for unreacted zinc phosphide to reman in
or on processed food items. No drinking water risk assessment was performed for zinc phosphide because no residues
are expected in either ground or surface water. Exposure, other than accidentd ingestion, is not expected. EPA does
not believe “accidentd ingestion” of baits should be consdered in the FQPA determination for tolerance setting.
Notwithstanding the absence of exposure, the Agency established an RfD for zinc phosphide. FQPA provides that
EPA gpply an additiona tenfold margin of safety for infants and children to account for pre- and post-natal toxicity and
the completeness of the toxicity and exposure database, unless EPA determines that a different margin of safety will be
safe for infants and children.

The available data base for zinc phosphide does not indicate a potential for an increased sengtivity to infants or

children, however, it does not include a developmenta study in rabbits or a two-generation reproductive study in rats.
The avallable data provided no indication of increased sengtivity of feta rats to in utero exposure to zinc phosphide.
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The prenata exposure developmenta toxicity sudy in rats demonstrated no developmenta effects at the highest dose
tested, which was materndly toxic. The Agency isnot requiring additional developmenta or reproduction studies at
this time because exposure from food sources is expected to be minimd to non-existent, however, the Agency has
established an RfD of 0.0001 mg/kg based on a subchronic ora study that showed no effects at 0.1 mg/kg. The
Agency found, inits evauation of dietary risk for zinc phosphide subsequent to the RfD determination, that no dietary
or drinking water exposure is expected and no risk assessment is necessary. Should a risk assessment be required in the
future, due to treated food crops, an additiona uncertainty factor of 10 would be applied to the Reference Dose
caculation. This uncertainty factor would account for the extrapolation from subchronic to chronic exposure, the lack
of reproductive toxicity data, and the lack of chronic toxicity datain a non-rodent species. The RfD of 0.0001 mg/kg
reflects this additiond uncertainty factor. If food uses showing dietary exposure are proposed for registration, arisk
assessment will have to be performed. If risks are unacceptable using the current RfD, which reflects an additiond
uncertainty factor of 10, further sudies will be required.

To mitigate the potential exposure to handlers of particulate dusts from baits, tracking powders and wettable
powders the Agency is requiring, among other changes, the use of dust/mist filter respirators and protective gloves.

To mitigate the potential exposure of the rodenticide to non-target animasin an agricultural setting, the Agency
is retaining the requirement that al zinc phosphide products labeled for field use (except those limited to underground
baiting for pocket gophers and moles) must be restricted to use by pesticide certified applicators, or persons under their
direct supervison.

Because the use of zinc phosphide will dill present a hazard to non-target animds, the Agency is seeking ways
to minimize exposure to these animas. The Agency is especidly concerned about the broadcast use of zinc phosphide
asit dlowslarge tracts of land to be treated. However, the available data do not show that hand-baiting will
necessarily result in reduced exposure to non-target animals. Rather than impose specific use restrictions at thistime,
the Agency will continue its evauation of the risks associated with hand baiting versus broadcast applications and may
impose additiona data requirements or labd amendments at a later date.

Although the use of zinc phosphide does present arisk to non-target wildlife, the Agency has determined that
these adverse effects are not unreasonable due to the benefits of zinc phosphide. The use of the broadcast gpplication
dlows the treatment of vast tracts of land where hand baiting is not feasible. In addition, the Agency bdieves that
limiting the broadcast uses may indirectly encourage the use of other pesticides that are more hazardous to non-target
animds than zinc phosphide.

Before reregistering the products containing zinc phosphide, the Agency is requiring that product specific data,
revised Confidentid Statements of Formula (CSF) and revised labeling be submitted within eight months of the issuance
of this document. These data include product chemigtry for each registration and acute toxicity testing. After reviewing
these data and any revised labds and finding them acceptable in accordance with Section 3(c)(5) of FIFRA, the Agency
will reregister a product. Those products which contain other active ingredients will be digible for reregistration only
when the other active ingredients are determined to be digible for reregistration.
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INTRODUCTION

In 1988, the Federd Insecticide, Fungicide, and Rodenticide Act (FIFRA) was amended to accelerate the
reregistration of products with active ingredients registered prior to November 1, 1984. The amended Act provides a
schedule for the reregistration process to be completed in nine years. There are five phases to the reregistration
process. Thefirgt four phases of the process focus on identification of data requirements to support the reregistration
of an active ingredient and the generation and submission of data to fulfill the requirements. The fifth phaseisareview
by the U.S. Environmenta Protection Agency (referred to as "the Agency™) of dl data submitted to support
reregistration.

FIFRA Section 4(g)(2)(A) states that in Phase 5 "the Administrator shdl determine whether pesticides
containing such active ingredient are digible for reregistration” before caling in data on products and either
reregistering products or taking "other appropriate regulatory action." Thus, reregistration involves a thorough review
of the stientific data base underlying a pesticide's registration.  The purpose of the Agency's review isto reassess the
potentia hazards arising from the currently registered uses of the pesticide, to determine the need for additiond data on
hedlth and environmenta effects, and to determine whether the pesticide meets the "no unreasonable adverse effects’
criterion of FIFRA.

On August 3, 1996, the Food Quadlity Protection Act of 1996 (FQPA) (Public Law 104-
170) was 9gned into law. FQPA amends both the Federd Food, Drug, and Cosmetic Act (FFDCA), 21 U.S.C. 301 et
s2g., and the Federd Insecticide, Fungicide, and Rodenticide Act (FIFRA), 7 U.S.C. 136 et seg. The FQPA
amendments went into effect immediately. Asaresult, EPA isembarking on an intensve process, including
consultation with registrants, States, and other interested stakeholders, to make decisons on the new policies and
procedures that will be appropriate as aresult of enactment of FQPA. This process will include a more in depth
andysis of the new safety standard and how it should be gpplied to both food and non-food pesticide applications. The
FQPA did not, however, amend any of the existing reregistration deadlines in section 4 of FIFRA. Therefore, the
Agency will continue its ongoing reregistration program while it continues to determine how best to implement FQPA.

This document presents the Agency's decision regarding the reregistration digibility of the registered uses of
zinc phosphide, including the risk to infants and children for any potentid dietary, drinking water, derma or oral
exposures, and cumulative effects as stipulated under the FQPA. The document consists of six sections. Section | is
the introduction. Section |1 describes zinc phosphide, its uses, data requirements and regulatory history. Section Il
discusses the human hedlth and environmental assessment based on the data available to the Agency. Section IV
presents the reregistration decison for zinc phosphide. Section V discusses the reregistration requirements for zinc
phosphide. Findly, Section VI isthe Appendices which support this Reregistration Eligibility Decison. Additiona
details concerning the Agency's review of gpplicable data are available on request.



. CASE OVERVIEW
A. Chemical Overview

The following active ingredient is covered by this Reregistration Eligibility Decision:

1 Common Name: Zinc Phosphide

1 Chemical Name: Zinc Phosphide

1 Chemical Family: Inorganic compound
1 CASRegistry Number: 1314-84-7

! OPP Chemical Code: 088601

1 Empirical Formula: npP,

! Tradeand Other Names.  n/a

! Basc Manufacturers: Bdl Laboratories, Inc. and HACCO Inc.
B. Use Profile

The following isinformation on the currently registered uses with an overview of use sites and
goplication methods. A detalled table of the uses of zinc phosphide that were consdered for reregidtrationisin
Appendix A.

For zinc phosphide:

Type of Pesticide: Rodenticide

Use Sites:

Nonfood: Indoor and outdoor resdentid and agriculturd areas (including in and around homes, on
lawns, around bulbs, in and around outside buildingsbarns, rights-of-ways/fencerows/hedgerows),
indoor and outdoor commercid or ingtitutiona premises and equipment (including food handling
establishments), golf courses, reforestation aress, dfdfa, barley, berries (dormant), oats, sugar maple,
wheat, no-till corn, macadamia nut orchards, orchards/groves (post-harvest and dormant), timothy
(hay). Zinc phosphide can aso be used as a genera, wide area, Public Health Use pegticide.

Food: grapes, rangeland grasses, and sugarcane. Artichokes and sugar beets have regiona registrations
in Cdifornia; currently there are no labels that include use on artichokes.



Target Pests black-tall jack rabbit, black-tail prairie dog, chipmunk, columbian ground squirrel, cotton
rat, fidd mice, ground squirrels, Guanosine's prairie dog, house mouse, jack rabbits, marmot, meadow
mouse, meadow Vvole, mice, microtus, muskrats, Norway rat, nutria, pine (woodland) vole, pine vole,
pocket gophers, pocket gophers (plains), prairie dogs, red squirrel, Richardson ground squirrdl, roof rat,
southern pocket gopher, squirrels, white-tailed prairie dog, wood rats, yelow-faced pocket gopher.

Formulation Types Registered: bat/solid (1 - 2%), dust (10 - 63%), granular (2 - 63%), pellet/tablet
(2%), wettable powder (80% as pre-mix for bait)

Method and Rates of Application:
Equipment - arcraft, bait box, duster, hand bulb duster, hand probe, hand at bait
gations, hand probe, hand treatments, mechanica burrow builder,
mechanica granule applicator, or mechanicad broadcast.

Method and Rate-  rates of application vary by pest with the highest of 0.2 Ib/A on awide
variety of crops.

Timing - zinc phosphide istypicaly applied when infestation is noticed.

Use Practice Limitations. All labelsinclude hazard statements for humans and domestic animas
requiring that the product be kept away from humans, domestic animas, and pets. The use in some
crop areas must be when the crop or orchard is dormant.

C. Estimated Usage of Pesticide

This section summarizes the best estimates available for the pesticide uses of zinc phosphide. These
estimates are derived from avariety of published and proprietary sources available to the Agency. The data,
reported on an aggregate and site (crop) bas's, reflect annud fluctuations in use patterns as well asthe
variability in usng data from various information sources.

Zinc phosphide is a rodenticide used dmost excusively by the agriculturd industry. Very little zinc
phosphide is used resdentialy. About hdf of the total volumeisused in or around farm structures, and the
other hdf isgpplied to various agricultura Sites. There islimited information available on the market share and
usage of rodenticides. The following table estimates zinc phosphide usage by ste:

Zinc Phosphide Use by Site
Ste Pounds Applied AcresTreated
(% of total) (% of steacres)
Sugar beets 10 <1
Whest, Barley and Oats 10 <1




Rangeland 10 <1
Landscape (turf, golf courses) 10 N/A
Farm Structures (barns, sheds, etc.) 40 N/A
Residential 5 N/A
Other (less than 5% per site of all others) 15 N/A

D. Data Requirements and Regulatory History

Zinc phosphide was first registered in the United States in 1947 by the United States Department of
Agriculture (USDA) for use as arodenticide. A Registration Standard was issued for zinc phosphide in June
1982. The Standard evduated the available data with other rdlevant information on zinc phosphide and
required the submission of additiond datato maintain the existing registrations. A DCI was issued in 1987 and
another in 1991 requiring further data for reregistration. This Reregistration Eligibility Decison reflects a
reassessment of dl data which were submitted in response to the Registration Standard and the two DCls.

Following the issuance of the 1991 DCI, the Zinc Phosphide Consortium was formed. The consortium
is made up of technicd, formulator, as well as end-use product registrants. The USDA APHIS (Animd and
Plant Hedlth Ingpection Service) is the consortium leader.

SCIENCE ASSESSMENT
A. Physical Chemistry Assessment

IDENTIFICATION OF ACTIVE INGREDIENT

Zinc phosphide:

/N

P—2Zn—P

Zn
Empirical Formula: npP,
Molecular Weight: 258.09
CAS Regisiry No.: 1314-84-7
OPP Chemicd No.: 088601

Technicd zinc phosphide isagray to black powder with a phosphine odor and melting point of 420 C.
Zinc phosphide isinsoluble in water and ethanol, and soluble in benzene and carbon disulfide. Zinc phosphideis
gable in dry conditions, but reacts dowly with water (including atmospheric moisture) to form phosphine gas
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(PH,). Inthe presence of acids or strong bases, phosphine gasis generated rapidly and may be spontaneoudy
flammable or explosive. Technicd zinc phosphide is classfied as a flanmable solid by the U.S. Department of
Transportation.

Manufacturing-use Products

There are three registered zinc phosphide manufacturing-use products (MPs). A lig of the MPs subject
to this reregistration digibility decision is presented in the following table:

M Ps subject to thisreregistration digibility decison

% Al EPA Reg. No. Registrant

93% 61282-3 HACCO, Inc.

80% 61282-13 HACCO, Inc.
80% 12455-24 Bdl Laboratories, Inc.

Additiona generic and product-specific data are required for dl three of the above products. In
addition to submitting the required data, the registrants must certify that the suppliers of beginning materids and
the manufacturing processes for the zinc phosphide products have not changed since the last comprehensive
product chemistry review. Alternatively, the registrants may eect to submit complete updated product
chemidry data packages for their products. The Agency consders these data to be confirmatory and does not
expect them to dter the risk digibility decison for zinc phosphide.

B. Human Health Assessment
1 Toxicology Assessment

The toxicologica data base on zinc phosphide is adequate and will support reregistration digibility. No
further data are required at thistime.

a Acute Toxicity

The acute toxicity testing for zinc phosphide is summarized in the following table and stisfy the
requirements for acute toxicology data for zinc phosphide.



Acute Mammalian Toxicity

Test % Al MRID Results Category
Ord LD,, - rat 89% | 00085366 | 21 (13-35) mg/kg |
Dermd LDy, - rabbit 94% | 00006030 | 2000 - 5000 mg/kg 11l
Inhaation LC,, waived I
Eyeirritation - rabbit” %% | 00029247 322;‘;‘] unctival redness chemosisand. |
Dermd irritation - rabbit™ 94% | 00006029 | nonirritating N/A
Skin sendtization™ waived

NOEL =5, LEL =10 mg/kg (myelin debris

Acute Neurotoxicity 97% | 43284301 | and vacuolesin peripherd nervesof 2 femde | N/A

rats)

In lieu of performing study, compound was designated as Toxicity Category |.
Data pertaining to eyeirritation, dermd irritation and dermal sensitization are not required to support the TGAI. These data are
presented for informationa purposes.

b. Subchronic Toxicity

In a90-day rat study zinc phosphide technica (97% Al) was administered by ord gavage to rats
(10/sex/dose) at doses of 0, 0.1, 1.0, or 3.0 mg/kg/day for 91 days. Mortdity (5 femdesand 1 mde) and
moribundity (1 mae) were reported in the high-dose group. One mid-dose mae was sacrificed moribund on
Day 54. Clinicd sgnsof excessve sdivation and "cool to the touch” were observed at 1.0 mg/kg/day and
above. Hydronephrosis and pyelonephritis were detected by microscopic histopathology in made kidneys at 3.0
mg/kg/day, and hydronephrosis was adso observed at 1.0 mg/kg/day. Neither leson was observed at 0.1
mg/kg/day. This study established a NOEL and LEL of 0.1 mg/kg/ day and 1.0 mg/kg/day, respectively, based
on increased mortality and on kidney hydronephrosisin mae rats.

A 90-day neurotoxicity study was aso submitted and will be discussed later in this document. All other
subchronic toxicity studies were waived in the 1982 Registration Standard. (MRID 43436601)

C. Chronic Toxicity and Carcinogenicity

Although zinc phosphide is registered for use on food crops, no chronic toxicity or carcinogenicity
studies are required because chronic exposure to zinc phosphide or its byproducts is expected to be negligible.

d. Developmental Toxicity



In a developmentd toxicity study mated femae rats (25/group) were administered zinc phosphide in
gngle daly doses by gavage at leves of O, 1, 2 or 4 mg/kg on days 6 through 15 of gestation. Nine maternd
animals from the 4.0 mg/kg group were found dead between days 10 and 16 of gestation. The cause of death
was not apparent from a gross examination. Mean body weight and food intake reductions in the 4.0 mg/kg
group femaes were sgnificantly lower for gestation days 6-10 but not dtered by the end of the treatment
period. The materna NOEL was 2.0 mg/kg and the LEL was 4.0 mg/kg based on mortality. The
developmental NOEL was at or above 4.0 mg/kg, which was the highest dose test. No further data are
required at thistime. (MRID 43083501)

Although the database did not include a developmenta study on a non-rodent species, as residues are
expected to be negligible the requirement iswaived. If new uses result in detectable residues, then this
requirement will be reinstated.

e Reproductive Toxicity

Although the database did not include a two-generation reproductive toxicity sudy inrats, as resdues
are expected to be negligible the requirement iswaived. 1f new uses result in detectable residues, then this
requirement will be reinstated.

f. M utagenicity

AMES SALMONELLA. Sdmonella TA-strains of bacteria were exposed to zinc phosphide (97% Al)
suspended in DM SO, at doses of up to 5000 n.g/plate, with and without metabalic activation (S9). No
increased revertants were induced. Zinc phosphide was negative for gene mutation in the Amestest. (MRID
42987301)

MOUSE LYMPHOMA. Mouse lymphoma cells were exposed to zinc phosphide (97% Al) with and
without mammédian metabolic activation (S9). Increased mutants at the thymidine kinase locus (TK) were
induced in a dose-dependent manner at doses of 10 through 80 wg/ml (+/- $9). Zinc phosphide was positive for
gene mutation in this mouse lymphomaassay. (MRID 42987302)

‘ CHROMOSOME ABERRATIONS. Mice were treated with zinc phosphide (97% Al) suspended in
corn ail up to severely toxic levels (150 mg/kg). No increased aberrations (micronuclel) were induced. Zinc
phosphide was negative for mutagenicity in this micronucleustest. (MRID 42987303)

These studies satisfy the requirements for mutagenicity testing.
0. M etabolism
Since residues are expected to be minimd or nonexistent, the requirement for a metabolism study with

zinc phosphide has been waived. If new uses result in detectable residues, then this requirement will be
reinstated.



h. Neur otoxicity
Acute

In an acute range-finding study, rats zinc phosphide was administered by gavage to rats at dose levels of
1, 2, 3, 4, 8 and 10 mg/kg/day. There were no changes in toxicity, body weight or food consumption initidly
and 7 days after, nor were there any neurotoxicity effects. Although this study is not guideline, it does establish
an LOEL of greater than 10 mg/kg. (MRID 4328301)

Subchronic

In a 13-week subchronic neurotoxicity study, rats (11/sex/group) were dosed by gavage with zinc
phosphide (97% Al) dally viaord gavage at levelsof 0, 0.1, 0.5, or 2 mg/kg. A positive control group was
included using trimethyltin chloride in water administered by gavage at 4.5 mg/kg (11/sex), one dose weekly for
three weeks starting at week 8 of the dosing period. Although no dose range finding study was referenced in
the report to establish the high dose set at 2 mg/kg/day, the Agency agrees with the high-dose setting based on
a 90-day study that had been previoudy submitted.

Each rat was observed twice daly for mortaity and overt Sgns of toxicity. Routine functiond
observationa batteries and motor activity assessments were carried out one week before dosing and during
experimenta weeks 4, 8 and 13. Following the in-life neurotoxicity evaluation, Sx rats per sex from each test
group (except for the positive control group maes) were randomly selected for necropsy and neuropathol ogy
evauation. Eight of the pogtive control femdes euthanized in extremis and the one surviving mae were
necropsied and prepared for neuropathology analysis.

One mae and one femde from the low-dose groups and one mae from the high dose group died of
causes unrelated to the zinc phosphide adminigtration. There were no adverse effects that could be ascribed to
zinc phosphide. All of the animds in the positive control group were normd until dosing with trimethyltin
chloride during week 8. They exhibited Sgns of overt toxicity beginning in week 9, becoming irritable,
emaciated and unkempt in appearance. Three of the positive control maes were found dead in their cages and
the other 8 males were sacrificed in extremis by week 11. All of the positive control females survived longer
but had to be euthanized in extremis by week 12.

Neuropathologica examinations on some of the periphera nerve sectionsin dl treatment groups were
incomplete because of inadequate tissue fixation. None of the neuropathologica examinations that were
performed on the zinc phosphide treated animd tissues showed any lesions that could be related to the
treatment. The cerebra cortex of the pogtive control animas showed hemorrhage of the choroid plexus,
necrosis of the hippocampus and dilation of the lateral ventricles. The findings in the other sections of the
trimethyltin chloride treated animas were ether within norma limits, not diagnostic secondary to inadequate
fixation or reveded artifacts of preparation (vacuoles and mydin debris). This study is not acceptable due to
inadequate neuropathological andyses, however, it is sufficient to show systemic, behaviord and
neuropathologica NOEL s of 2 mg/kg/day, the highest dose tested.



A second 13-week subchronic neurotoxicity study in rats (MRID #43903802) was a partid repeat of
the first study that was necessary due to inadequate fixation of nervous tissues during the neuropathol ogy
component in the initid study. In this study, rats (11/sex/group) were dosed daily with zinc phosphide (95%
Al) viaoral gavage (2 mi/kg) at levelsof O, 0.1, 0.5, or 2 mg/kg. A postive control group (initid study only)
using trimethyltin chloride in water administered by gavage at 4.5 mg/kg (11/sex), one dose weekly for three
weeks starting at week 8 of the dosing period.

Each rat was observed twice daly for mortality and overt Sgns of toxicity. Routine observations,
functiond observationd batteries and motor activity assessments were carried out one week before dosing and
during weeks 4, 8 and 13 of the study. Eight days after the find set of neurobehavioral evauations, 6 animas
per sex per group were randomly selected for neuropathology evaluation. No postmortem examination was
reported for the remaining animas.

Four animas died of causes unrelated to the zinc phosphide adminigtration. Clinical sgns, body weights
and food consumption in the treated animals were comparable to control animals. Cause of the animals desth
was not reported, however, except for one mid-dose femde al tissues were reported to be normal.

Neurobehaviora observations were comparable to control animas, except for assessments of dterations
of posture, rearing, touch, click and pinch observations which were statisticdly altered in the mid- or high-dose
animas. Neuropathologica examination of the control and high-dose animds suggested no adverse changesin
morphology. Although neither 13-week subchronic neurotoxicity study is satisfactory, together the two studies
provide sufficient information to fulfill the guideline requirements for a subchronic neurotoxicity study. Dueto
the inconclusive findings in these studies, the overall NOEL for subchronic neurotoxicity was established at 0.1
mg/kg/day, the lowest dose tested. (MRIDs 43903801 and 43903802)

2. Toxicological Endpointsfor Risk Assessment
a. Acute Dietary
No acute endpoints were identified; therefore, an acute dietary risk assessment isnot required. An
acute endpoint was identified for accidenta poisoning. The NOEL is 5 mg/kg based on the occurrence of
mydin debris and bubbles in periphera nerves of two femaesin the high dose group of the acute neurotoxicity
study and supporting information from the subchronic neurotoxicity test.
b. Short and Intermediate Term Occupational Endpoints

No short- or intermediate-term dermd or inhadation endpoints were identified for zinc phosphide;
therefore this risk assessment is not required.

C. Chronic Occupational/Resdential (Non-Cancer) Endpoints

No chronic occupationa endpoints were identified; therefore, this risk assessment is not required.



d. Reference Dose

A chronic digtary reference dose (RfD) was established for zinc phosphide at 0.0001 mg/kg/day, based
on the NOEL of 0.1 mg/kg/day in the subchronic ord toxicity study inrats. The LEL inthisstudy is 1.0
mg/kg/day, based on increased mortality and kidney hydronephrosis. The RfD includes an uncertainty factor of
100 to account for the interspecies extrapolation and intraspecies variability. The RfD also includes an
additiona uncertainty factor of 10 to account for the extrapolation from subchronic to chronic exposure, the
lack of reproductive toxicity data, and the lack of chronic toxicity data in a non-rodent species. This second
uncertainty factor will also accommodate the inability to assess the potentia for increased sengtivity of infants
and children due to the lack of sufficient animd data on in utero and early postnatal exposure to zinc phosphide.

The Agency has determined that a chronic dietary risk assessment is not required because dietary
residues are expected to be minimd. Zinc phosphide has not been reviewed by the FAO/WHO Joint
Committee Meeting on Pesticide Residue (JMPR) and no acceptable daily intake (ADI) has been established by
that Committee.

e Carcinogenic Classfication

The requirement for carcinogenicity studies has been waived for zinc phosphide because chronic
exposure is expected to be negligible.

3. Dietary Exposure, Risk Assessment and Char acterization
a Dietary Exposure from Food Sources

GLN 860.1200: Directions for Use

The reregistration of zinc phosphide in the United States is being supported by the Zinc Phosphide
Consortium (ZPC). For the purposes of reregistration, the ZPC has provided the Agency with a summary of
food and non-food uses it seeks to support, and current labels and proposed labd changes. The ZPC has
indicated that they will support the following crop uses. artichokes, grapes, grasses (rangeland), sugar beets,
and sugarcane. The ZPC adso supports many crop uses that have been designated as non-food. These
designations are based on labeling requirements and application methods. For the purposes of reregistration,
the Agency has evauated the availlable resdue chemistry database to support the use patterns classified as food
uses. For the reregistration of end-use products, labeling must bear the corresponding restrictions, rates and
methods as specified for the food and non-food designations.

Determination of food versus non-food uses. According to OPPTS GLN 860.1000, the application of a
rodenticide as a bait around the borders of cropland or in atamper-resistant bait box within cropland is
consdered a non-food use while gpplication of the bait directly to the crop is consdered afood use. Specific
examples of food vs. non-food use determinations have been summarized by the Agency in connection with
registrations for the rodenticides sodium fluoroacetate and strychnine.
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EPA consders the following to be food uses: (1) any aerid applications where food or feed crops or
livestock are present; (ii) broadcast and above-ground spot baiting on pastures or rangeand; (iii) broadcast
goplicationsto food or feed crops; (iv) applications in livestock areas; and (v) broadcast applications to ditch
banks.

EPA consders the following to be non-food uses: (I) underground applications; (ii) applications to
buffer zones (perimeters of afied) where grazing can be restricted; (iii) orchard uses where the bait is placed on
the ground (with appropriate grazing restrictions); (iv) applications to bare ground around anima burrow
entrances, dens, tunnels, and animd nests; (v) spot baiting applications to ditch banks; (vi) applications on non-
crop land and in non-agricultural areas where no livestock are present; and (vii) baitbox applications and
goplications in V-shaped above-ground troughs.

Non-food uses of zinc phosphide: The Agency has determined that the use of zinc phosphide at the following
Stes should be classified as non-food use, based on examination of the registered and proposed use patterns:
dfdfa (including dfdfagrown for seed), barley, berry production areas, bulbs, corn (no-till), oats, orchards and
groves (including macadamia nut and sugar maple orchards), timothy, wheat, and buildings (including outside
buildings). The judtifications for dassfying uses on these crops as non-food uses are presented in Table 4.
Although no residue chemisiry data are required for reregistration of the non-food uses, labd amendments are
required to support the non-food use classfication of uses on orchards and buildings.

Current Zinc Phosphide Non-Food Uses Sites (no tolerances requir ed)

Ste Basisfor Non-Food Designation
Alfdfa(seed crop) Applied only underground or in burrow builder.
Alfdfa Applied only underground, in bait Sations, or in burrow builder
Barley, Oats, Whesat Applied only underground or in burrow builder. Dormant season use only.
Berry Production Applied only underground, in bait gations, or in burrow builder. Applied in fair weather after harvest
Aress while crop isin a nonbearing phase.
Bulbs Can not be gpplied in gardens or areas where food or feed may be contaminated.

For pre-plant or at-plant application only. May not be gpplied to areas inhabited by livestock.

Corn, no-ill Animals may not be grazed in trested aress.
Macadamianut Bait applied only by broadcast or in burrow builder. Animals can not be grazed in treated areas and
bait must be removed from trees prior to harvest. May not be broadcasted over growing crop when
orchards ) :
bait may lodge in plant.
Maole sugar Application is made only in bait stations. Stations must be placed so that the bait will not comein
aple, Y contact with the harvested commodity or tubing that harvests commodity.
Orchards/aroves Isonly gpplied after harvest or any time during the dormant season. Can not be broadcasted over
g growing crops or bare ground and animals may not be grazed in trested areas.
Is applied only during crop dormancy and not over growing crops. Animals may not be grazed in
Timothy trested aress.
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Current Zinc Phosphide Non-Food Uses Sites (no tolerances requir ed)

Ste Basisfor Non-Food Designation

Buildings The use directions must restrict the use in food/feed handling establishments as specified in Section V.

Food uses of zinc phosphide: The Agency has determined that application of zinc phosphide on artichokes
(globe), grapes, grasses grown in pastures and rangelands, sugar beets and sugarcane should be classfied as
food uses based on established palicy, as outlined in OPPTS GLN 860.1000 and noted above. The Agency
required crop fidd trids for these food uses and detectable residues were found on grasses, sugar beets and
sugarcane. No detectable residues were found on artichokes or grapes. Tolerances were established for dl of
these crops based on their designation as afood crop, asis Agency policy. The tolerances were set on the
actual detected residues or based on the limit of detection.

A labd amendment is required to support the use of zinc phosphide on grasses. Although zinc phosphide
isnot currently registered for use on artichokes (globe), the Zinc Phosphide Consortium has indicated that they
wish to reindtate this use and retain the established regiona tolerance for artichokes. The use of zinc phosphide
on artichokes (globe) may be reinstated provided the gpplication method is restricted to satisfy the requirements
for anon-food use site.

Although severd time-limited tolerances are in place to dlow for emergency exemption (or section 18)
gpplications of zinc phosphide on severa crops, these crops were not included in the risk assessment as the
corresponding residues are expected to be negligible.

GLN 860.1300: Nature of the Residue - Plants

The reregistration requirements for additional plant metabolism data are waived based on azinc
phosphide radiotracer study which demonstrated that sugarcane will absorb and trand ocate [*P] phosphine, but
not as phosphine per se. The P was shown to be thermally stable and non-volatile, and was assumed to be
trand ocated through plants as phosphate. Based on this radiotracer study, the Agency has determined that the
residue of concern is the unreacted zinc phosphide, measured as phosphine. The current tolerance expression
for plants is appropriate and no changes are required.

GLN 860.1300: Nature of the Resdue - Livestock

The reregistration requirements for anima metabolism data are waived. The Agency does not expect
secondary residues in meat, milk, poultry, and eggs. Residues of zinc phosphide ingested by livestock would be
immediately converted to phosphine and metabolized to naturdly occurring phosphorous compounds.

GLN 860.1340: Residue Anaytical Methods

The reregistration requirements for residue andyticad methods are fulfilled. Acceptable methods are
avalable for enforcement and data collection purposes for plant commodities. The Pesticide Andyticd Manud
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(PAM) Val. Il ligts, under duminum phosphide, a colorimetric method and a GLC method with flame
photometric detection as Methods A and B, respectively, for the enforcement of tolerances. Both methods
determine the levd of phosphine liberated when zinc phosphide is exposed to dilute acid solutions. Method A
remains alettered method because of variable recoveries observed in an Agency method try-out, however, the
method has been determined to be acceptable for enforcement because phosphine gasiis highly reactive and
finite resdues are not expected. Data submitted in support of the established tolerances were collected by one
of these two methods.

GLN 860.1360: Multiresdue Methods

Because zinc phosphide is an inorganic compound, recovery of resdues usng FDA Multiresdue
Protocolsis not expected and the requirement for such datais waived.

GLN 860.1380: Storage Stahility Data

The reregistration requirements for storage stability data are partidly fulfilled. Adequate storage stability
data have been submitted to support frozen storage of sugar beet and dfdfa samples for 6 months; these data
may be trandated to grass forage and sugarcane. Adequate storage stability data have also been submitted to
support storage of artichokes for 16 months.

To fully satisfy reregistration requirements, the registrant(s) must provide information concerning the
length and conditions of sample storage for grapes, rangeland grass forage, and sugarcane; dates of harvest and
andydsare aso required for sugarcane. If samples were stored for longer than 30 days (grapes) or 6 months
(grass forage and sugarcane) prior to andyss, then additiond crop fidd trid data will be required.

GLN 860.1460: Food-Handling

The reregistration requirements for magnitude of the residue in food-handling establishments will be
congdered fulfilled pending appropriate labe revisonsin order to reinforce the non-food use classfication on/in
buildings. The use directions on some tracking powder |abels are not sufficiently restrictive to preclude the
need for residue data on food-handling establishments. Please see Section V (Actions Required of Registrants)
for exact labding language.

GLN 860.1480: Meat, Milk, Poultry, and Egos

The reregistration requirements for data on magnitude of the resdue in animasare waived. Thereisno
reasonable expectation of residues in meat, milk, poultry, or eggs [Category 3 of 40 CFR §180.6(a)]. Resdues
of zinc phosphide ingested by livestock would be immediately converted to phosphine and metabolized to
naturaly occurring phosphorus compounds.
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GLN 860.1500: Crop Fidd Trids

The reregistration requirements for magnitude of the residue in/on grapes, grasses, and sugarcane will be
consdered fulfilled pending resolution of storage sability issues. The avallable fidd trid data for these raw
agricultura commodities (RACs) have been reevaluated for purposes of tolerance reassessment. Overdl,
acceptable fidd trids reflecting the maximum registered use patterns and conditions under which the pesticide
could be gpplied were conducted. The geographic representation for each commodity is generdly adequate,
and a sufficient number of trias reflecting representative formulation classes was conducted. Refer to
"Tolerance Reassessment Summary™ section for recommendations with respect to established tolerance levels.

Adequate fidld trid data are avallable to support the reinstatement of zinc phosphide use on artichokes
(globe) and sugar beets. If the registrant(s) wishes to retain the tolerances with regiona registration established
for sugar beet tops, and sugar beet root, then they must propose use directions reflecting the use patterns for
which adequate residue data from the origind tolerance petitions are available.

GLN 860.1850: Confined Accumulation in Rotational Crops

Data for confined accumulation in rotationa crops has been waived because the physcd properties of
zinc phosphide precludes transfer of residues to rotated crops.

GLN 860.1520: Processed Food/Feed

The reregistration requirements for magnitude of the residue in sugarcane processed commodities are
fulfilled. A processing study showed no concentration of residues in the processed fractions. Tolerances for
sugarcane processed fractions are not required.

No processing data are needed for grapes, provided the fidd trid samples were andyzed within 30 days
of sample collection.

The data requirements for a sugar beet processing study has been waived. The Agency believesthat the
refining process of sugar beets will remove any unreacted zinc phosphide from refined sugar.

b. Dietary Exposurefrom Drinking Water
Zinc phosphide degrades rapidly to phosphine (PH,) and zinc ions (Zn?"), both of which sorb strongly to
s0il and are common nutrients in soil. Zinc phosphide and its degradation products appear to have alow

potentia for ground and surface water contamination. Therefore, dietary exposure is not expected from either
ground or surface water fed drinking water.
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c. Dietary Risk Assessment and Characterization

The food crop uses which are being supported for reregistration are grapes, grasses (rangeland),
sugarcane, globe artichokes, and sugar beet (roots and tops). These uses have dl been designated as food
uses, based on the gpplication methods and OPPTS policy GLN 180.1000, and have tolerances.

There were no detectable residues of zinc phosphide in grape and artichoke samples following application
of zinc phosphide as bait by hand application (globe artichokes) or to the ground by a spreader (grapes).

Resdue studies show there were quantifiable residues in sugarcane, sugar beets, and grasses. Since these
crops are not direct human foods, no acute dietary consumption is expected. Also, thereisno likelihood of
residues of zinc phosphide or phosphine being found through transfer of residues on grasses to meat and milk.
The Agency has determined that there is no likelihood of residues of zinc phosphide occurring in any processed
commodities.

4.  Occupational and Residential Exposure, Risk Assessment and Char acterization
a.  Occupational and Resdential Exposure

At thistime, some products containing zinc phosphide are intended primarily for occupational use and
some are intended primarily for homeowner use.

(1)) Handler Exposures and Assumptions

Based on the use patterns and potential exposures described above, severd exposure scenarios were
identified for occupationa and/or homeowner handlers of zinc phosphide: (1) mixing the dry concentrate into
wet bait, (2) loading dry bait (granular/pellet) formulation to support aeria and ground equipment applications,
(3) applying the wet and dry baits by hand (Spoon) as spot treatments, (4) applying tracking powders by hand,
(5) applying tracking powders using hand-bulb and bellows-type dusters, (6) applying dry baits by hand as
broadcast treatments, (7) applying dry baits with hand-held mechanicd baiting device, (8) applying dry baits
with cyclone and end-gate seeders, tractor-drawn granular spreaders, and other ground-driven bait digpensing
devices, (9) applying dry baits with fixed- or rotary-wing arcraft, (10) applying dry baits with whirly-bird
spreaders, (11) gpplying dry baits with push-type spreader, and (12) flagging for aerid applications.

Although the Agency has not identified any endpoints of concern from which to perform a handler
exposure and risk assessment, it is concerned for inhaation exposure of occupational workers to the particulate
fines or dust that may be generated from the mixing and loading of the dust-concentrate or wettable-powder
formulations and from gpplying the pellet and bait formulations. The Agency is confident that current labeling
restrictions, when combined with those required by this document, are adequate and will require these
formulation specific protections for dl appropriate products.

(2) Post-Applications Exposure and Assumptions
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Reddentid: Thereisthe posshbility of post-gpplication exposures, if (1) baits or tracking powders applied
indoors are not placed out of reach of children and pets or are not placed in tamper-resistant bait stations, as
specified in labding; (2) baits gpplied outdoors are not applied underground and deep enough to prevent
children and pets from finding and egting the baits; (3) baits are available to homeowners in packages which are
not tamper resistant and could be accessible to children or pets prior to gpplication; and (4) baits resemble food
(e.g., peanuts), are brightly colored, or are packaged in away in which they could be appeding to children or
mistaken by children for food or candy.

Occupationd: The Agency has determined that there is potentia for post-application exposure to zinc
phosphide in occupationa settings, such as workers reentering areas following al of the above-ground
goplications.

b.  Occupational and Resdential Risk Assessment/Char acterization

There were no endpoints identified for use in an occupationd or resdentid risk assessments except for
accidentd ingestion of a bait, however, the Agency has identified severd occupationa scenarios where
inhaation of particulates and/or dusts may occur. In order to minimize these occurrences, the Agency is
adopting labeling requirements for severa formulations. See Section V for specific labding requirements.

(1) Risk from Post-Application Exposures

Occupationa: Because no toxicologica endpoints were identified for occupationa exposures, arisk assessment
was not performed.

Resdentid: The Agency has performed arisk assessment based on the possibility of accidental ingestion of zinc
phosphide. This assessment estimates that a 10 kg child could consume 5 grams of product in one swallow.
This provides for an estimated dose of 500 mg/kg. A two percent bait would then result in adose of 10 mg/kg
of active ingredient. For zinc phosphide, a NOEL for accidental ingestion has been set at 5.0 mg/kg. This
results in amargin of exposure (MOE) of 0.5. Generdly, the Agency consders MOE's of less than 100 as
posing an unacceptable risk.

Redtricted Entry Intervals

There are currently no restricted entry intervals for any zinc phosphide products and the Agency is not
requiring any at thistime,

Incident Reports

The American Association of Poison Control Centers reported atotal of 106 exposures to zinc phosphide
in1996. Six of these cases were suicide attempts. Approximately 80% of exposures occurred in residences
and 62% of dl cases involved children younger than 6 years of age. Ingestion was reported as the route of
exposure in 60.5% of these casesinhdation 18.4%, derma 14%, ocular 2.6% and unknown in the remaining
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3.5%. Excluding the suicide attempts, 13% reported symptoms that were considered potentidly related to their
exposure when they first contacted the Poison Control Center.

The Agency aso consulted four incident databases and searched avaladle literature. The OPP Incident
Data System reports incidents submitted to the Agency since 1992 from various sources, including: registrants,
other federa and state hedth and environmenta agencies and individual consumers. The Cdifornia
Environmenta Protection Agency (formerly the Cdifornia Department of Food and Agriculture) has collected
uniform data on suspected pesticide poisonings since 1982. In Cdifornia, physcians are required to report dl
occurrences of illness suspected to be related to pesticide exposure; the mgority of these occurrences involve
occupationa workers. The Nationa Pesticide Telecommunications Network (NPTN) is a toll-free information
sarvice supported by OPP that includes incident reporting.

The limited information on human incidents is difficult to interpret. Many cases have been documented
by the WHO, dI prior to 1967. The high dosage associated with dl of these cases (ten were fatd, ten non-fatal)
would seem to indicate suicide or suicide attempts. The animd incidents identified by the databases are
predominantly due to misuse or accidental exposure, with many of the exposures resulting in the death of the

exposed animdl.

On the lig of the highest 200 chemicas for which NPTN received cdls from 1984-1991, zinc phosphide
was reported to be involved in 16 human incidents and nine animd incidents. Zinc phosphide ranked 165th ina
ranking of 200 chemicds by the number of calls received.

Incident data from Poison Control Centers was collected for 1989 and compared to the number of
containersin U.S. homesin 1990. Of 83 compounds examined, zinc phosphide ranked 21st for number of
exposures per million containers in homes, which was not unexpected for a bait product. None of the top ten
compounds were rodenticide baits. For the 12 zinc phosphide cases where the exact product name was
provided and an outcome determined, 2 cases reported minor and 1 case reported moderate effects. There
were no mgor life threatening cases. No childhood deaths have been reported due to zinc phosphide since
1983 when the Poison Centers began systematic data collection.

Other Rodenticide Incidents

Data collected by the American Association of Poison Control Centers (AAPCC) for 1995 show 17,187
human exposures to dl rodenticides. Of concern to EPA isthe number of exposures to children younger than
ax years-old; in 1995, these totaled 14,900 or approximately 87% of dl exposures. Of the total number of
human exposures to rodenticides, amost 6500 were sgnificant enough to result in treatment at a hedlth care
facility. Even though these reports do not identify zinc phosphide per se and most of the incidents are reported
to have occurred with anticoagulant rodenticides, the Agency is concerned about the use pattern. The Agency
would anticipate higher incidences of zinc phosphide poisoning if it were more widely used in resdentid
Ssettings.
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Data collected by the AAPCC for 1996 indicate that 17,601 exposures occurred to humans. Of these
exposures, over 13,000 occurred in children younger than six years of age. Approximately 5,300 exposures
resulted in people seeking treatment at a health care facility.

5.  Food Quality Protection Act Congderations

The Food Qudity Protection Act of 1996 (FQPA) amended the FFCDA by setting a new safety standard
for the establishment of tolerances. In determining whether a tolerance meets the new safety standard, section
408(b)(2)(c) directs EPA to consider information concerning the susceptibility of infants and children to
pesticide resdues in food, available information concerning aggregate exposure to infants and children of such
resdues, as wdl as the potential for cumulative effects from pesticide residues and other substances that have
common mechanisms of toxicity. EPA does not believe “accidenta ingestion” of baits should be included in the
FQPA determination for tolerance setting.

The FQPA amendments to section 408(b)(2)(C) require the EPA to gpply an additiona 10-fold
uncertainty factor (safety) unless reliable data demondtrate that the additiond factor is unnecessary to protect
infants and children.

Section 408(b)(2)(D) established factors that the Agency must consider in determining whether the safety
standard is met in deciding to issue or reassess tolerances. These factors include the consideration of avalladle
information on the aggregate exposures to the pesticide from dietary sources, including drinking water, as well
as non-occupational exposures such as those derived from pesticides uses in and around the home. The Agency
must aso consider the potentid cumulative effects of the pesticide for which a tolerance is being sought as well
as other substances that have a common mechaniam of toxicity.

a Potential Risksto Infants and Children

In determining whether an additiona uncertainty factor isor isnot appropriate for assessing risks to
infants and children, EPA consders dl reliable data and makes a decision using a weight-of-evidence approach
taking into account the completeness and adequacy of the toxicity data base, the nature and severity of the
effects observed in pre- and post-nata studies, and other information such as epidemiologicd data.

Under the directive of the Food Quality Protection Act (FQPA) recently enacted as an amendment to the
Federa Insecticide, Fungicide, and Rodenticide Act (FIFRA), the Agency determined the following:

1) The toxicology data base, though adequate for the registration of a non-food use chemica, did not
include a two-generation reproductive toxicity study in rats or a developmentd toxicity study for anon-
rodent species.

2) The data provided no indication of increased sengtivity of fetd rats to in utero exposure to zinc

phosphide. In the prenata exposure developmenta toxicity study in rats, no developmentd effects were
observed at the highest dose tested (4.0 mg/kg/day) which was shown to be materndly toxic (maternd
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deaths, decreased body weight and food consumption during treatment). There was no assessment of in
utero exposure to non-rodents (rabbits), nor was there an assessment of early postnatal exposure.

The Agency is not requiring these studies because exposure from food sources is expected to be minimd
to non-existent. However, an additiona uncertainty factor of 10 was applied to the Reference Dose caculation
to account for the extrapolation from subchronic to chronic exposure, the lack of reproductive toxicity data,
and the lack of chronic toxicity datain a non-rodent species. This additiona uncertainty factor will dso
accommodate the inability to assess the potential for increased sengtivity of infants and children, because of the
lack of sufficient animd data on in utero and early postnatal exposure to zinc phosphide (a prenatal
developmenta toxicity study in rabbits and a two generation reproductive toxicity study in rats).

Although resdue studies show there were quantifiable residues in sugarcane, sugar beets, and grasses;
these commodities are not direct human foods and no dietary consumption is expected. Also, thereisno
likelihood of residues of zinc phosphide or phosphine being found through transfer of residues on grassesto
meet and milk. The Agency has determined that there is no likelihood of residues of zinc phosphide occurring
in any processed commodities.

b.  Aggregate Exposure

In examining aggregate exposure, FQPA directs EPA to take into account available information
concerning exposures from pesticide resdues in food and other exposure for which there is rdiable information.
These other exposures may include drinking water and non-occupational exposure, such as from pesticides used
in and around the home, but do not include accidenta ingestion.

The Agency dso believes that in aggregating exposures it is appropriate to include exposures from other
chemicals, metabolites, degradates that are the same as the substance of toxic concern. For example, if
chemica A and chemicd B both produce the same metabolite of concern, C, then arisk assessment aggregating
al exposures to metabolite C will be conducted. As noted earlier, the compound of toxic concern with zinc
phosphide is phosphine. Two fumigants, duminum and magnesum phosphide, dso act by generating
phosphine. Tolerances for dl three pesticides are expressed in terms of phosphine which would suggest that an
aggregate exposure/risk assessment for phosphine is appropriate. However, the Agency did not aggregate
exposures of phosphine from the diet, drinking water or residentid uses of zinc phosphide because the
likdihood of exposureisso low. Actua resdues of phosphine were only found in rangeland grasses, sugar
beets and sugarcane. None of these commodities are consumed directly by humans. There is no expectation of
the transfer of phosphine residues to meat and milk as any phosphine resdues would be metabolized to naturdly
occurring phosphorous compounds and processing of sugarcane and sugar beets would remove any zinc
phosphi de/phosphine residues.

An aggregate exposure assessment for the various possble sources of phosphine from the uses of zinc
phosphide is not warranted, because as discussed above, the likelihood of exposure is so low/unlikely. The
Agency has not yet evaluated exposures from the use of duminum and magnesum phosphide. However, when
it conducts a tolerance reassessment for duminum and magnesium phosphide, the Agency will only aggregate
exposures from those uses as the zinc phosphide uses will have no effect on the aggregate exposure as
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discussed above. Consequently, if a reasonable certainty of no harm finding cannot be made, action will be
taken only on the duminum and/or magnesium phosphide tolerances, not the zinc tolerances. For the purposes
of thisdecison, dl zinc phosphide tolerances are assumed to be reassessed.

C. Cumulative Risk

Section 408(b)(2)(d)(Vv) requires that, when considering whether to establish, modify, or revoke a
tolerance, the Agency consder "available information” concerning the cumulative effects of a particular
pesticide's resdues and "other substances that have a common mechanisms of toxicity." The Agency believes
that "avalladle information” in this context might include not only toxicity, chemistry, and exposure data, but
aso scientific palicies and methodol ogies for understanding common mechanisms of toxicity and conducting
cumulative risk assessments. For most pesticides, athough the Agency has some information in its files that
may turn out to be hdpful in eventudly determining whether a pesticide shares a common mechanisms of
toxicity with any other substances, EPA does not at this time have the methodol ogies to resolves the complex
scientific issues concerning common mechanism of toxicity in a meaningful way. EPA has begun a pilot process
to study thisissue further through the examination of particular classes of pesticides. The Agency hopes that
the results of this pilot process will increase the Agency's scientific understanding of this question such that EPA
will be able to develop and apply scientific principles for better determining which chemicals have a common
mechaniam of toxicity and evauating cumulative effects of such chemicas. The Agency anticipates, however,
that even as its understanding of the science of common mechanism increases, decisions on specific classes of
chemicaswill be heavily dependent on chemicd specific data, much of which may not be presently avallable.

Zinc phosphide, duminum phosphide and magnesum phosphide dl generate phosphine gas. The Agency
believes the generation of phosphine should be consdered as part of its aggregate assessment. Other chemicas
may share a common mode of toxicity with phosphine gas. In generd, after EPA devel ops a methodology for
applying common mechanism of toxicity issues to risk assessments, the Agency will develop a process (either as
part of the periodic review of pesticides or otherwise) to reexamine those tolerance decisons made earlier.
However, with respect to zinc phosphide tolerance reassessment, any future cumulative risk determination
regarding other chemicals that have a common mode of toxicity with phosphine will not include the uses of zinc
phosphide discussed in this document because the exposures to phosphine from zinc phosphide are so unlikely.

C. Environmental Assessment

The environmentd fate and effects database on zinc phosphide is adequate and will support reregistration
digibility. Since contamination of the aquatic environment is likely from broadcast bait applications by either air
or ground, additiond toxicity data for aquatic organismsisrequired. To support broadcast gpplications, the
following ecologica effects sudies are required:

72-1a Acute Fish Toxicity (bluegill sunfish)

72-1c Acute Fish Toxicity (rainbow trout)
72-2 Acute Aquatic Invertebrate Toxicity
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Additiondly, the Zinc Phosphide Consortium must consult with EPA prior to initiating these studies to
ensure agreement on the appropriate test materid and test protocols. These data are necessary to adequately
evauate the risk of zinc phosphide to aguatic organisms.

1. Environmental Fate

The environmentd fate assessment for zinc phosphide is based on areview of data avalable in the open
literature. The Agency reviewed these data and considers the studies submitted by USDA/APHIS (MRIDs
43466302 and 43466303) adequate to define the environmenta fate and transport of zinc phosphide for its
current uses. The hydrolyss requirement was previoudy fulfilled (MRID 00068028). No additiona
environmentd fate data are required at thistime.

a.  Environmental Chemigry, Fate and Transport
(1) Degradation

Hydrolyss (161-1): Hydrolyssisreported to be the mgor route of disspation, resulting in the
formation of volatile phosphine and zinc ions. The rate of hydrolyssis believed to be pH dependent, with the
fastest degradation rate occurring in acid solutions. The rate of hydrolysis of the degradation product,
phosphine, appears to be pH and soil moisture dependent, with the rate increasing as the pH increases or
decreases from neutrality.

Photodegradation in Water (161-2): Since data indicate that zinc phosphide has no chromophoric
groups, it is expected to degrade by hydrolyss prior to photolysis. Therefore, photolysisis not expected to bea
route of disspation for zinc phosphide.

Photodegradation on Soil (161-3): The data indicate that zinc phosphide does not degrade by
photolysis before degrading by hydrolysis, however, zinc phosphide in bait formulations appears to decompose
dowly when exposed to either ambient soil moisture or dried soil. Bait formulations exhibited only 12 to 39%
reduction of parent materid due to climatic conditions during exposure periods of 21 to 27 days. It islikdy
that hydrolysis was the principa decomposition mechanism and that the duggish decomposition rate was due to
protection of zinc phosphide by formulation additives and packaging. In addition, experiments conducted with
UV-C light wavelengths show PH, photolysis produces phosphates under oxygen-enriched conditions or
hydrogen and PH, or PH? radicas under oxygen-deprived conditions. Soil photolysis, such as that occurring
through photo-sensitized hydrolysis, is expected to be minor compared to the extensve hydrolyss that occursin
wet soil without exposure to light.

(20 Metabolism
Aerobic Soil Metabolism (162-1): The data indicate that zinc phosphide at high concentrations may

effect the viability of soil organisms, such as soil dgae. Soil organisms should be able to utilize the
decomposition products of zinc phosphide at the registered application rates, Snce they are essentid
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micronutrients for plant life. 1n addition, the data indicate that parent zinc phosphide at low concentrations is
ether rdaively stable to aerobic soil metabolism or hydrolyzes before any biotic processes occur.

Anaerobic Soil Metabolism (162-3):  Although microbiol ogica-mediated processes cannot be
eliminated in the decomposition of zinc phosphide, no potential mechanism has been proposed. Zinc phosphide
degrades by hydrolysis, but appears to be pH (degrading under acid and dkdine pHs) and temperature
dependent. Since zinc phosphide isrelatively stable at pH 7, it may not readily decompose in fresh or sea
water. Degradation in neutral water is believed to be mainly by sediment decomposition. Therefore, zinc
phosphide appears to degrade under anaerobic conditions in the presence of moisture, without requiring
microorganisms assistance. Furthermore, phosphine does not appear to be toxic (absorbed) in the absence of
oxygen.

Aerobic Aquatic Metabolism (162-4): Additiona data indicated that no discernible residues, including
phosphine, were present seven days after aerid broadcast of 2% bait. Data aso showed that zinc phosphide
baits (1.4% to 3.8%) degraded dowly when submerged in an unknown water for 4 to 10 days (=20% declinein
10 days).

(3 Mobility

L eaching/adsor ption/desor ption (163-1): No data exist on the sorption of parent zinc phosphide, but it
is considered rdatively non-mobile. In moist soils, zinc phosphide rapidly degrades to phosphine (PH,) which
sorbs to soil and oxidizes to phosphate ions and phosphorus. The sorption of the degradation products appears
to increase with temperature, however, sorption of degradation products may not be pH dependent. On dried
s0il zinc phosphide appears to be moderatdly persstent (haf-lives may be greater than 1 month). Since
moisture rapidly degrades zinc phosphide, mobility on dried soil has not been addressed. In addition, based on
the degradation processes in agueous conditions, zinc phosphide is expected to have alow potentia for
remaining in soil and water environments to cause ground or surface water contamination or creating
biocaccumulation hazards.

Volatility-Lab (163-2): The data indicate that in moist soils zinc phosphide degrades to a volatile
product, phosphine (maximum concentration 32% of applied). The rate of volatility appears to be dependent
on so0il moisture and the pH of the system.  Appreciable amounts of phosphine were shown to evolve from
moigt, acidic or basc soils, however, phosphine concentrations from bait use on dried soils or neutral waters
appear negligible and are liberated too dowly to be discernible. Under normd use conditions bait formulations
may be moderately persistent. Most of the phosphine released during incubation may be reabsorbed and
oxidized to the ions.

Terredrial fidd dissipation (164-1): The fidd data appear to confirm the laboratory data. Zinc
phosphide was reported to disspate with haf-lives of one month or longer in dry soils, which may cause the
bait formulations to be moderately persstent under some environmental conditions. In moist soils, zinc
phosphide was reported to disspate with haf-lives of lessthan 1 week. Dataindicate that the gpplication rate
will generdly be low enough that residues will not be detectable in plants or soil after aperiod of time (=1 to 2
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weeks). In addition, the phosphate and zinc ion decomposition products in soil may be utilized by plants as
elementa zinc or phosphorus.

Aquatic field dissipation (164-2): Zinc phosphide was determined to hydrolyze in aquatic systems.
Hydrolysis results in the liberation of phosphine (at most =32% of applied) and the release of zinc ions, which
may partidly convert to zinc phosphate, in suspended or bottom sediments. The rate of disspation appears to
depend on the pH of the aquatic systems. Decomposition of zinc phosphide was reported to increase as the pH
strayed from neutrality (from no detection to =32% of gpplied as phosphine). Zinc phosphide was shown to be
relatively stable (hdf-life may be longer than a month in bait formulation) in neutral aguatic systems.

b. Environmental Fate Assessment

The environmentd fate assessment is based on the review of avallable literature and is not supported by
guideline studies. The mgor route of degradation/dissipation of zinc phosphide is hydrolyss, which resultsin
the formation of volatile phosphine and zinc ions. Zinc phosphide and its residues appear to be non-persistent
under most environmenta conditions and relatively immohbile (zinc ions and dissolved phosphorus readily sorb
onto soil) in laboratory and fidd data. When applied to dry soil environments, zinc phosphide may be
moderately persistent (=40% of applied remaining at 30 days post-treatment). The rates of hydrolyss and
volatilization of phosphine appear to be pH and soil moisture dependent with the hydrolysis rate increasing as
the pH increases or decreases from neutrality. There are limited data avallable on the metabolism (microbia
mediated processes) of zinc phosphide. It isbelieved that zinc phosphide hydrolyzes prior to biotic metabolism,
however, a potentiad metabolism process has not been described. It has been noted that in the presence of
oxygen, soil organisms appear to utilize the decomposition products when present at low concentrations. Zinc
phosphide degrades rapidly to Zr** and PH., which sorb strongly to soil and are common nutrients in soil. Zinc
phosphide and its degradation products appear to have alow potentia for ground water or surface water
contamination.

2. Ecological Effects
a. Toxicity to Terrestrial Animals
(1) Birds, Acute and Subacute
An acute oral toxicity study usng the technical grade of the active ingredient (TGAI) isrequired to

establish the toxicity of zinc phosphide to birds. The preferred test speciesis either malard duck (a waterfowl)
or bobwhite quail (an upland gamebird). Results of thistest are tabulated below.
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Avian Acute Oral Toxicity
Species % Al LDy, mg/kg Toxcity MRID
% Category
Northern bobwhite gl TGAI | 129(120-13.9) High 00006032
(Colinus virginianus)
Mallard duck
(Anas platyrhynchos) TGAl | 67.4(56.3-80.9) Moderate 00006033

Since the LD, fdlsin the range of 12.0 to 13.9 mg/kg, zinc phosphide isHighly Toxic to avian species
(Bobwhite quail) on an acute ord bass. The guidedine (71-1) isfulfilled. (MRIDs 00006032 and 00006033)

Two subacute dietary studies usng the TGAI are required to establish the toxicity of zinc phosphide to
birds. The preferred test species are mdlard duck and bobwhite quail. Results of these tests are tabulated
below.

Avian Subacute Dietary Toxicity
Species % Al 5-Day LGy Toxicity MRID
(ppm) Category
Northern bobwhite quail TGAI | 469 (356 - 546) High 00006031
(Colinus virginianus)
Mallard duck 2885 .
(Anas platyrhynchos) TGAI (1970 - 4329) Slight 00006025

Test organisms observed an additional three days while on untreated feed.

Zinc phosphide, especially at higher doses, repels and has an emetic effect on birds. Mallards are
particularly susceptible, indicating that the actual LC,,s are probably lower than those recorded under
laboratory conditions. Since the LC,, for Bobwhite quail is468.5 ppm, zinc phosphide is considered
to be highly toxic to avian species on a subacute dietary basis. The guideline (71-2) isfulfilled. (MRID
00006025)

(2) Birds, Chronic

Avian reproduction studies for a chemical are required when any of the following conditions are
met: (1) birds may be subject to repeated or continuous exposure to the pesticide, especially
preceding or during the breeding season, (2) the pesticide is stable in the environment to the extent
that potentially toxic amounts may persist in animal feed, (3) the pesticide is stored or accumulatesin
plant or animal tissues, and/or, (4) information derived from mammalian reproduction studies indicates
reproduction in terrestrial vertebrates may be adversely affected by the anticipated use of the product.
The preferred test species are mallard duck and bobwhite qualil.
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Although zinc phosphide bait will eventually degrade in the field, it may be stable under dry
conditions at levels known to kill non-target animals for more than a month. Although some species of
birds are exposed during their breeding season, any bird that eats the bait is expected to die from acute
poisoning. Chronic effects are not expected. Avian reproduction studies are not required at this time.

(3) Mammals, Acute and Chronic

Wild mammal testing is required on a case-by-case basis, depending on the results of lower tier
laboratory mammalian studies, intended use pattern and pertinent environmental fate characteristics.
In most cases, rat or mouse toxicity values required for the Agency's human health assessment
substitute for wild mammal testing. Asreported earlier, zinc phosphide in laboratory rats was shown
to have an LD, of 21 mg/kg, when administered by gavage. (MRID 00085366)

No studies have been submitted on the acute toxicity of zinc phosphide to wild mammals. Some
LDg,s reported in the literature also have been listed to aid the decision to require acute or chronic
mammalian toxicity studies and to help interpret the secondary poisoning studies.

Wild Mammal Toxicity"
. LD . LD
Species 0 Species 0
i (mg/kg) i (mg/kg)
Desert kit fox 93.0 Meadow vole 18.0
Californiaground squirrel 33.1 Nutria 5.55
Black-tailed prairie dog 18.0 Woodrat (LD,q,) 25.0
Black-tailed

Northern pocket gopher 6.8 jackrabbit 8.25
Norway rat (wild) 27-40 Polynesian rat 23.0
Roof rat 2.9-40.5

Prevention and Control of Wildlife Damage (Zinc Phosphide, p. G-58), Timm (ed.), 1994

The results from the above studies indicate that zinc phosphide is highly to very highly toxic to
small mammals on an acute oral basis. No chronic studies have been reviewed or required. Dueto the
fatal nature of zinc phosphide poisonings, chronic studies are not necessary.

(4) Terrestrial Testing
The Zinc Phosphide Consortium is currently conducting two terrestrial field studies. One study

isto determine the residues available on alfalfa following broadcast applications of a 2% bait in flood
irrigated and sprinkler irrigated afalfafields. The other study isto determine nontarget hazards to
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pheasants in dfalfafields that have been treated with a broadcast application of 2% zinc phosphide.
The testing is expected to be completed within ayear.

b. Toxicity to Freshwater Aquatic Animals

Zinc phosphide has a very low water solubility. When water is acidic or basic, zinc phosphide
disassociates rapidly and produces phosphine gas (a toxic degradate that kills the target rodents). Zinc
phosphide is believed to be toxic to aquatic organisms, however, it is unclear what agent is responsible
for the toxicity. Currently there are no acute or chronic aquatic toxicity data available. Due to the
uncertainties, test protocols must be agreed upon before initiation of any aquatic tests.

(1) Freshwater Fish, Acute

Two freshwater fish toxicity studies using the TGAI are required to establish the toxicity of zinc
phosphide to fish. The preferred test species are rainbow trout (a coldwater fish) and bluegill sunfish
(awarmwater fish). No acceptable acute freshwater fish studies have been submitted. These data are
now required.

(2) Freshwater Fish, Chronic
A freshwater fish early life-stage (guideline 72-4) test is not required at this time because the
Agency does not expect chronic aguatic exposure from zinc phosphide use. Once the acute toxicity
testing is performed, the Agency will determine whether chronic testing isneeded. The preferred test
species is rainbow trout.
(3) Freshwater Invertebrates, Acute
A freshwater aquatic invertebrate toxicity test (guideline 72-2) using technical grade active

ingredient isrequired to establish the toxicity of zinc phosphide to aquatic invertebrates. The
preferred test speciesis Daphnia magna. No acceptable studies have been submitted.
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3. Exposure and Risk Characterization
a. Primary Exposure and Risk to Nontarget Terrestrial Animals
Primary nontarget exposure is the ingestion of atoxicant by an animal other that the target

species. The following table summarizes three non-guideline studies that address exposure and risk in
field uses of zinc phosphide:

Primary Non-Target Exposure and Risk to Animals

Study Name MRID Conclusions

Primary and secondary hazards of zinc

phosphide to nontarget wildlife 42306201 | Little non-target poisoning

Nontarget hazards to ring-necked pheasants Broadcast application killed Ring-necked
S ! 43586602 e ’
and California quail pheasants, but not California quail

Hazards to Pheasant and Cottontail rabbits

associated with zinc phosphide 00005918 | Nontarget mortality occurred

One submitted study reviewed the literature on zinc phosphide use submitted by the Animal and
Plant Health Inspection Service of USDA (APHIS). These studies covered various habitats with var-
ious zinc phosphide poisoning regimes. Some studies were specifically designed to investigate the
effects of zinc phosphide usage while others reported on it as incidental to their primary purpose.
Mortality of nontarget rodents during the management of prairie dog and ground squirrel colonies
from zinc phosphide applications was documented. Baiting in orchards produced mortality in rabbits,
gallinaceous birds, and grain-eating passerine birds. Six birds of a group of 24 found dead in a sugar
cane field that was treated with zinc phosphide were found to have eaten the bait. Mortality from zinc
phosphide applications also was documented for deer, chickens, upland game birds, waterfowl, and
aguatic invertebrates in Hawaii. Canada geese were killed in baited alfalfa enclosures.

The general finding is that after the experimenters put down poison, very few, if any, primary
nontarget victims were discovered. Any bodies found were considered to be isolated occurrences of
little importance and concluded that the populations were not effected. "Because many species of
rodents are associated with prairie dog and ground squirrel colonies, several instances of mortality to
these species from zinc phosphide applications have been documented. Most mortality to nontarget
rodents, however, has been localized and involved only afew individuals." (MRID 42306201)

In another study, 2% zinc phosphide grain bait was applied by broadcast per label directionsin 2-
ha enclosures. Ring-necked pheasants were killed, but California quail were not because they did not
eat the poisoned grain. The study did not address nontarget hazards to voles, but implies that voles
would be killed as a nontarget speciesif they were in the treated areas. (MRID 43586602)

A separate study baited an orchard with air and ground broadcast equipment at a rate of five to
ten pounds of zinc phosphide per acre. Intensive ground searches of 672 acres from day-1 to day-159
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revealed that 1 of 5 radio tracked Ring-necked pheasants was killed by zinc phosphide. Four dead
rabbits, 3 Deer mice and 1 Blue jay also were found to contain zinc phosphide residues. (MRID
00005918)

Generally the experimenters in the submitted studi