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IN THE UNITED STATES COURT OF APPEALS
FOR THE NINTH CIRCUIT

IN RE NATURAL RESOURCES
DEFENSE COUNCIL, INC.,

Petitioner, Case No. 19-

v

U.S. ENVIRONMENTAL
PROTECTION AGENCY, et al.,

Respondents.

DECLARATION OF GINA TRUJILLO

I, Gina Trujillo, state as follows:

1. T am the National Director of Membership at the Natural
Resources Defense Council, Inc. (“NRDC”). I have worked in the
membership department of NRDC for more than 25 years.

2. My duties include supervising the maintenance of
membership records and preparation of materials that NRDC
distributes to members and prospective members. Those materials
describe NRDC and identify its mission. I am familiar with NRDC’s

mission statement and its priorities.

APP002



Case: 19-71324, 05/29/2019, ID: 11311338, DktEntry: 1-3, Page 6 of 419

3. NRDC is a membership organization incorporated under the
laws of the State of New York. It is recognized as a not-for-profit
corporation under section 501(c)(3) of the United States Internal
Revenue Code. NRDC maintains offices throughout the United States,
including two in California—in San Francisco and Santa Monica.

4.  NRDC currently has hundreds of thousands of members
nationwide. Records show that there are NRDC members living in each
of the fifty states and in the District of Columbia.

5. NRDC’s mission statement declares that “The Natural
Resources Defense Council’s purpose is to safeguard the Earth: its
people, its plants and animals, and the natural systems on which all life
depends.”

6.  Protecting the public from the substantial adverse health
effects caused by exposure to toxic chemicals, such as tetrachlorvinphos
(“TCVP”), is central to NRDC’s purpose.

7.  When a person becomes a member of NRDC, that person
authorizes NRDC to take legal action on his or her behalf to protect the

environment and public health.
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I declare under penalty of perjury that the foregoing is true and
correct, to the best of my knowledge, information, and belief. Executed

on March 12, 2019, in New York, New York.

Gina Trujillé
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IN THE UNITED STATES COURT OF APPEALS
FOR THE NINTH CIRCUIT

IN RE NATURAL RESOURCES
DEFENSE COUNCIL, INC,,

Petitioner, Case No. 19-

V.

U.S. ENVIRONMENTAL
PROTECTION AGENCY, et al.,

Respondents.

DECLARATION OF DIANA OWENS

I, Diana Owens, declare as follows:

1. I am a member of the Natural Resources Defense Council. I
joined in 1994 because I am concerned about public health and safety,
and I appreciate how NRDC advocates for sound science-based
environmental policy.

2. Ilive in Sarasota County, Florida, with my husband.

3. I am a certified veterinary technician in the State of Florida.

To obtain certification, a technician must have a two-year college degree
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and pass state and national exams. I became a technician because I love
animals and am interested in science and health.

4. I have worked as a technician in a veterinary clinic since
1991. We provide all manner of nursing care and preventative health
care for our client’s pets.

5.  The clinic sees about forty to fifty animals every day. Out of
those, I personally inspect fifteen to thirty. Dogs make up at least 75
percent of the practice.

6. The job is very hands-on, day in and day out. For example, I
often must hold animals while the doctor performs an exam, or if we
have to take x-rays. I also touch the animals whenever I take their
temperature or heart rate. And of course, the animals do not always sit
still. So the job is always hands-on.

7.  About 80 percent of the animals we see are on some sort of
flea- or tick-prevention treatment. I have always been concerned about
the chemicals in/on those products. Unfortunately, we often have no

1dea what specific product or brand the pet owner uses at home.
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8. Sometimes I will be holding a dog and the owner will say,
“Watch out, I put medication on this morning,” or I will see a wet spot
on its fur where it was recently treated.

9.  When I work at the clinic, I sometimes see dogs and cats
wearing flea and tick collars. When I take the collars off, my hands
often have powder on them.

10. I understand that the EPA has approved the pesticide
tetrachlorvinphos (TCVP) for use in flea collars and other pet products.
I also understand that these pesticides can be harmful to children and
adults when they come into contact with them.

11. I am concerned about the harm to myself and my husband
from exposure to TCVP. As a veterinary professional, I strive not to
transmit disease or chemical residues between patients, and I make it a
habit to wash my hands between patients. But we are often so busy that
I do not have time to put on gloves or a gown. During the day, I will
have many occasions where I will need to hold a dog or cat in such a
way that any residues on their fur will get onto my hands, arms, face, or
clothes. And then, when I go home, I may expose my husband to

whatever residues are still on me.
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12. Personally, I think it is unconscionable that pet products
containing TCVP are still allowed on the market, and that the EPA has
not resolved NRDC’s petition to ban them—especially given the safer
and more effective alternatives that are available.

13. In my professional opinion, non-prescription flea collars are
not effective and serve no purpose in the veterinary world. I am not
aware of any veterinarians that would ever recommend them. There are
so many better and safer alternatives out there. In our clinic, we prefer
non-topicals and typically recommend oral products instead.

14. EPA’s failure to ban TCVP pet products is particularly
frustrating for me because, in my personal life, I try to avoid exposure
to unsafe pesticides. But then, at work, I risk being exposed to TCVP
whether I like it or not. I have no choice but to hold our client’s pets,
and I do not know whether they have been treated with a TCVP
product.

15. My husband and I would benefit if the EPA granted NRDC’s
petition to ban TCVP pet products, as it would eliminate our risk of
exposure to this harmful pesticide. A ban would also benefit my

coworkers and our customers and their families.
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I declare under penalty of perjury that the foregoing is true and
correct, to the best of my knowledge, information, and belief. Executed

on April d&, 2019, in Sarasota, Florida.

Diana Owens
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IN THE UNITED STATES COURT OF APPEALS
FOR THE NINTH CIRCUIT

IN RE NATURAL RESOURCES
DEFENSE COUNCIL, INC.,

Petitioner, Case No. 19-

V.

U.S. ENVIRONMENTAL
PROTECTION AGENCY, et al.,

Respondents.

DECLARATION OF MIRIAM ROTKIN-ELLMAN

I, Miriam Rotkin-Ellman, declare as follows:

1. T am a Senior Scientist with the Natural Resources Defense
Council (“NRDC”). I received a Master of Public Health from the
University of California, Berkeley in 2006 and a Bachelor of Science
from Brown University in 2000.

2. I have worked for NRDC’s health program since 2006. The
program’s goals include protecting communities from the substantial
adverse health effects caused by exposure to pesticides and other toxic

chemicals, such as tetrachlorvinphos (“TCVP”).
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Human Exposure to Tetrachlorvinphos (TCVP)

3.  One of my areas of research is children’s exposure to
pesticides from the use of household pet products, like those containing
TCVP. By virtue of my scientific training, my research, and my
knowledge of the pertinent scientific literature, I consider myself an
expert on the effects of pesticides, including TCVP, on human health.

4.  TCVP belongs to a class of pesticides called
organophosphates. Organophosphate pesticides are chemically similar
to wartime nerve agents, such as sarin gas, and similarly threaten the
functioning of the human nervous system. Organophosphates are highly
toxic to the nervous system of both invertebrates (i.e., fleas and ticks)
and mammals (i.e., pets and people).

5.  TCVP inhibits acetylcholinesterase, an enzyme that breaks
down acetylcholine. Acetylcholine is a neurotransmitter which acts as a
messenger to stimulate nerves, muscles, the heart, brain, eyes, and
glands. When acetylcholine is not broken down by acetylcholinesterase,
it builds up, causing overstimulation of the nervous system and leading
to the clinical symptoms of poisoning. This “overexcitation” is also the

mechanism by which fleas and ticks are killed.
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6. Clinical symptoms of human poisoning due to
organophosphate pesticides exposure include: eye pupil contraction and
tearing, increased salivation, sweating, vomiting, wheezing, dizziness,
confusion, seizures, and involuntary urination and defecation. In large
doses, these pesticides can harm or kill cats, dogs, and in extreme
polsoning cases even humans.

7.  Young children’s exposure to organophosphates is
particularly troubling because their neurological and metabolic systems
are still developing. Research indicates additional health effects to
children that may occur at even lower levels of exposure and last much
longer than the poisoning symptoms. For example, a 2013 literature
review found significant evidence, in 26 studies, of adverse
neurodevelopmental effects in children linked to organophosphate
pesticide exposures. See Maria Teresa Munoz-Quezada et al.,
Neurodevelopmental Effects in Children Associated with Exposure to
Organophosphate Pesticides: A Systematic Review, 39 Neurotoxicology
158 (2013). Similarly, a 2015 literature review by the U.S.
Environmental Protection Agency (“EPA”) found that a “growing body of

literature” demonstrates that organophosphates “are biologically active
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on a number of processes that affect the developing brain.” EPA,
Literature Review on Neurodevelopment Effects & FQPA Safety Factor
Determination for the Organophosphate Pesticides, at 79 (Sept. 15,
2015), available at http://tinyurl.com/o8wb6tr.

8.  This harm to young children from organophosphate exposure
takes the form of reduced cognitive capacity (i.e., lower 1Q), delays in
motor development, and behavioral problems, including attention
deficit/hyperactivity disorder. See id. at 80; Munoz-Quezada et al.,
Neurodevelopmental Effects in Children, 39 Neurotoxicology at 160-66;
see also Maryse F. Bouchard et al., Attention-Deficit/Hyperactivity
Disorder and Urinary Metabolites of Organophosphate Pesticides, 125
Pediatrics 1270 (2010) (based on national survey data, finding that
children with higher organophosphate exposure are more likely to have
attention deficit/hyperactivity disorder). These effects may occur at
“doses much lower than required to inhibit cholinesterase.” James R.
Roberts et al., Pesticide Exposure in Children, 130 Pediatrics e1765,
el776 (2012).

9. Human exposure to TCVP can occur when children and

adults come into contact with a flea collar directly or come into contact
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with residues from flea collars. Flea collars are designed to create a
coating of the pesticide on the fur of the pet. This residue can be
transferred to the skin and clothing of an adult or child during normal
contact and play with a pet wearing a flea collar. Once transferred off
the pet, people can absorb pesticide residues directly through the skin,
and can ingest those residues by touching their hands to their mouth.
10. Children and infants are particularly at risk from exposure
to pesticides because their normal activities, such as crawling on the
floor and putting their hands in their mouths, can result in increased
exposures. For example, a child between the ages of 1 and 2 will put her
hands in her mouth nearly 19 times an hour, on average. Jianping Xue
et al., A Meta-Analysis of Children’s Hand-to-Mouth Frequency Data for
Estimating Nondietary Ingestion Exposure, 27 Risk Analysis 411, 417
(2007). Children, infants, and fetuses are also particularly at risk
because: they take in more pesticides per unit body weight than adults
due to their physiology; their neurological and metabolic systems are
developing rapidly; and they may have lower capacity to detoxify
pesticides. See Roberts et al., Pesticide Exposure in Children, 130

Pediatrics at el1766.
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11. In 2007 and 2008, I conducted a study of the risk of exposure
to TCVP residues from flea collars on dog and cat fur. The results of the
study were published in the report Poison on Pets II: Toxic Chemicals in
Flea and Tick Collars (April 2009), https://www.nrdc.org/sites/default/
files/poisonsonpets.pdf.

12. In my study, pesticide residues were collected during
simulated petting of an animal wearing a TCVP flea collar. Residue
levels were analyzed by a commercial laboratory and used to calculate
the amount of pesticide a toddler could be exposed to during normal
petting and play behavior. Although residue levels varied among the
pets in the study, the residue levels were high enough, in many cases, to
result in exposures which exceed EPA’s safety thresholds for the
pesticides.

13. I used similar calculations to translate the TCVP residue
levels found in M. Keith Davis et al., Assessing Intermittent Pesticide
Exposure from Flea Collars Containing the Organophosphorus
Insecticide Tetrachlorvinphos, 2008 J. Exposure Sci. & Envtl.

Epidemiology 1 (2008), into an estimate of exposure risk. The residue
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levels found in the Davis study also translated to exposure that
exceeded EPA’s safety thresholds.

14. Years later, after EPA analyzed the Davis study and
determined that its findings were scientifically sound, and after EPA
accounted for its own 2015 literature review on the neurodevelopment
effects of organophosphate exposure, EPA issued a human health risk
assessment which concluded that interactions with pets treated with
TCVP flea collars resulted in potential health risks to young children
and occupational handlers (e.g., veterinarians, veterinary assistants,
and groomers) that exceeded the agency’s level of concern. EPA, TCVP
Revised Human Health Risk Assessment, at 9-12, 56-60, 64-69 (Dec. 21,
2016), available at https://www.regulations.gov/document?D=EPA-HQ-
OPP-2008-0316-0055.

15. Based on the above facts, and my scientific opinion, I am
convinced that the use of TCVP in flea collars and pet products poses
significant health threats, especially to young children.

NRDC’s Petition to Cancel Pet Uses of TCVP
16. On April 23, 2009, NRDC submitted to EPA a petition to

cancel all pet uses for tetrachlorvinphos. A copy of Poison on Pets Il was

APP023



Case: 19-71324, 05/29/2019, ID: 11311338, DktEntry: 1-3, Page 27 of 419

submitted to EPA with the petition. The petition also discussed the
Davis study.

17. I emailed EPA in November 2013, inquiring about the status
of NRDC’s petition. EPA did not provide me with a specific date for
when the agency expected to answer our petition.

18. In February 2014, NRDC filed a petition for a writ of
mandamus in the U.S. Court of Appeals for the D.C. Circuit, seeking an
order compelling EPA to respond to NRDC’s administrative petition.
Only then did EPA act, denying NRDC’s petition in November 2014.

19. EPA’s justification for denying NRDC’s petition in November
2014 was scientifically and legally inadequate. Among other flaws, EPA
simply ignored—without explanation—the 2008 Davis study, which was
the only peer-reviewed, published study on the subject.

20. NRDC challenged EPA’s November 2014 denial in the U.S.
Court of Appeals for the Ninth Circuit. Shortly after NRDC filed its
opening brief, however, EPA announced that it wanted to reassess the
risks posed by the pesticide instead of defending its denial of NRDC’s

petition. EPA then moved for a voluntary remand.
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21. I was concerned that a voluntary remand would lead to
further delays. At NRDC, I have also been working on a parallel
petition to EPA to ban the use of chlorpyrifos, another organophosphate
pesticide that poses serious risks to public health. EPA has repeatedly
delayed resolution of NRDC’s administrative petition to ban
chlorpyrifos, just as it has with TCVP.

22. I had also been tracking EPA’s registration review process
for TCVP pursuant to section 3(g) of the Federal Insecticide, Fungicide,
and Rodenticide Act (“FIFRA”), 7 U.S.C. § 136a(g), and had observed
that that process was subject to a number of delays. For example, in
November 2008 EPA published a Final Work Plan for the TCVP
registration review. The Work Plan is available online at
http://tinyurl.com/ncmulgd. The Work Plan included an estimated
timeline for completion of the registration review, with a final decision
on the registration anticipated by the end of 2014. However, by late
2015, EPA had clearly exceeded that schedule.

23. Concerned about these delays, NRDC asked the Ninth
Circuit to ensure that EPA timely resolved NRDC’s administrative

petition following the voluntary remand by, for example, imposing a
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deadline on the agency. However, EPA opposed those requests and
stated that it was committed to completing the remanded proceedings
within a reasonable time. EPA said that it intended to issue a final,
revised response to NRDC’s petition within 90 days of finalizing a new
risk assessment for TCVP.

24. On December 21, 2016, EPA finalized its new risk
assessment and, as discussed above, found potential risks to children
and occupational handlers that exceed the agency’s level of concern.

25.  On March 21, 2017, 90 days after it finalized its new TCVP
risk assessment, EPA did not issue a final revised response to NRDC’s
cancellation petition. Instead, EPA sent NRDC a short, three-sentence
letter, which stated in relevant part: “EPA intends to address any risk-
mitigation issues for the pet-care uses of TCVP when it addresses risk-
mitigation issues for all TCVP products in the course of registration
review for the chemical.”

26. At the time, EPA’s publicly available 2017 Registration
Review Schedule indicated that the agency would issue a proposed

interim decision on TCVP’s registration between July and September

10
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2017. However, in September 2017, EPA released a new schedule that
omitted any reference to TCVP altogether

27. EPA has since taken no further public action to mitigate the
health risks it identified in its TCVP risk assessment, or to resolve
NRDC’s cancellation petition. Meanwhile, TCVP continues to be sold in
household pet products, and to threaten the neurodevelopment of young

children who are exposed through their treated pets.
I declare under penalty of perjury that the foregoing is true and

correct, to the best of my knowledge, information, and belief. Executed

on May 2 , 2019, in San Francisco, California.

W

Miriam Rotkin-Ellman

11
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PETITION TO CANCEL ALL PET USES
FOR THE PESTICIDE TETRACHLORVINPHOS

Filed April 23, 2009

The Natural Resources Defense Council (NRDC) petitions EPA to cancel all pet uses for
the pesticide tetrachlorvinphos. This petition is filed pursuant to the Administrative
Procedure Act, 5 U.5.C. § 551 et seq.

INTRODUCTION

Tetrachlorvinphos is an insecticide, which belongs to a class of pesticides called
organophosphates, which EPA has grouped together based on their common mechanism
of toxicity. The devastating effects of this class of pesticides, originally designed as
wartime nerve agents including sarin gas, are attributed to their inactivation of an enzyme
called cholinesterase.! This enzyme is responsible for the timely.deactivation of the
nerve signaling protein acetylcholine.

Acetylcholine is a messenger of the nervous system, a “neurotransmitter,” which carries
the signal from a nerve cell to its target. Important targets of acetylcholine include
muscles, sweat glands, the digestive system, and even heart and brain cells. In particular,
acetylcholine signals activity of the “rest and digest” portions of the nervous system (the
parasympathetic system) that stimulates digestion, slows the heart rate, and helps the
body to conserve energy. The organophosphate pesticides, including tetrachlorvinphos,
block the ability of cholinesterase to deactivate acetylcholine after its message is
delivered. The resulting accumulation of acetylcholine causes over-activation of all its
targets. Clinical symptoms of organophosphate poisoning can include: eye pupil
contraction, increased salivation, nausea, dizziness, confusion, convulsions, involuntary
urination and defecation, and, in extreme cases, death by suffocation resulting from loss
of respiratory muscle control.

In addition, EPA designated tetrachlorvinphos as “likely to be carcinogenic to humans”
in 2002.2 This designation means that “the weight of the evidence is adequate to
demonstrate carcinogenic potential to humans.. e

Tetrachlorvinphos was first registered for use in 1966, It was used on crops until 1987,
Now, it is primarily used on animals (both livestock and pets) to control flies, mites, and
fleas.* EPA estimates that 853,000 pounds are used annually on animals. Ten percent of

! As chemical weapons, the prociuction and stockpiling of organophosphate nerve agents are outlawed by
the United Nations’ 1993 Convention on the Prohibition of the Development, Production, Stockpiling and
Use of Chemical Weapons and on Their Destruction. §71(b).

2U.8. EPA Memorandum, from Jess Rowland to Division Directors, “Chemicals Evaluated for
Carcinogenic Potential by the Office of Pesticide Programs,” September 24, 2008.

3
Id.
4 U.S. EPA, Reregistration Eligibility Determination for Tetrachlorvinphos, July, 2006, p. 15. (RED)
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households with dogs or cats treat their animals with products contmmng
tetrachlorvinphos.” A smaller percentage of animals in other categories are treated with
tetrachlorvinphos, including horses (6%), poultry (6%) and beef cattle (2%).%

LEGAL STANDARD

EPA regulates pesticides under the Federal Food, Drug,\a.nd Cosmetic Act (FFDCA), 21
U.S.C. § 346a, and the Federal Fungicide, Insecticide, and Rodenticide Act (FIFRA), 7
U.s.C. § 136. FIFRA requires that pesticides must be registered to be sold in the United
States.” EPA may not reg1ster a pesticide unless the chemical will perform its mtended
function without causing any “unreasonable adverse effects on the environment. ¥ An
unreasonable adverse effect on the environment is an “unreasonable risk to man or the
environment, taking into account the economic social and envu‘onmental costs and
benefits of the use of any pesticide ..

The Food Quality Protection Act requires EPA to set the maximum amount of pesticide
residue allowed on food — called a “tolerance.” As part of the détermination for the
tolerance, EPA must consider “aggregate exposure” to the pesticide, which includes “all
anticipated dietary exposures and all other exposures for which there is reliable
information.”! :

REREGISTRATION OF TETRACHLORVINPHOS

Under FIFRA, EPA was required to re-register all pesticide active ingredients that were
registered before 1984. An interim risk management decision was made for
tetrachlorvinphos in 2002. That decision was finalized in 2006 after EPA completed the
cumulative risk assessment for all organophosphate pesticides. As a result, among other
things, EPA reregistered the pet collar uses for the pesticide.

As part of the reregistration determination, EPA conducted a preliminary human health
risk assessment for tetrachlorvinphos in 1998, which was last revised in 2002."" EPA
calculated a chronic dietary reference dose (RfD) of 0.0423 mg/kg/day for
tetrachlorvinphos, which represents an estimate of “a daily oral exposure to the hurman
population (including sensitive subgroups) that is likely to be without an appreciable risk
of deleterious effects during a lifetime.”"

‘1d

6 Id at22.

"7U.S.C. § 136a.

% 1d. § 136a(c)(5)(C).

Id. § 136(bb)

W21 US.C. § 346a(b}(2)

"'RED, 23, 24.

"* RED, 24. EPA Glossary, http://www.epa.gov/economics/children/basic_mfo/gloss‘aryl-ltm#r
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Exposures to doses higher than the RfD are unsafe, especially to sensitive subgroups,
such as children and infants. Recognizing the special sensitivities of toddlers, EPA
noted, “Although postapplication risks were not determined for adults, toddler exposures
represent the worst case due to typical mouthing behaviors and body weight and surface
area considerations; therefore, the risk assessment for toddlers is protective of adults.”"

Based on its risk assesémént EPA determined that tetrachlorvinphos could be
reregistered, meaning it can be used in pet collars Wwith the only instruction that the collars
be replaced every five months " -

EPA FAILED TO CONSIDER PET COLLAR EXPOSURES

In EPA’s risk assessment of tetrachlorvinphos, EPA considered the exposures from
various residential uses, including uses on pets such as sprays, dips, and powders.
However, the agency affirmatively decided not to include pet collar uses because “[pJost
application exposure to residues from pet collars is considered to be insignificant when
compared with exposure to-other products.. Because other hlgher exposure uses were not
of concern, an assessment for collars was not conducted.”!

This decision not to assess the exposure from pet collar uses is incongruous with the
statement, one page later, about the margin of exposure (MOE), the margin between the
no observable adverse effect level and the actual exposure. In finding that the MOE for
adult aggregate risks were below the level of concern, EPA did note that “the worst case
scenario was collars with an MOE of 240 [for residential handlers].”'

Despite finding that pet collar uses provided the highest exposure levels for adults, EPA
still chose not to conduct a risk assessment for pet collars. EPA further ignored
altogether the possibility that the pet collar-uses could expose infants and children to
unsafe levels of exposure. The Agency’s decision to ignore this source of exposure is
arbitrary, capricious, and contrary to law.

EPA USED FAULTY EXPOSURE ASSUMPTI‘ONS

In 2006, NRDC commented that EPA’s assumptions about toddlers used in the
organophosphate cumulative risk assessment were flawed.'” Specifically, EPA’s risk
assessment for pet products significantly underestlmated a toddler’s exposure to residue
on a pet from a flea collar

B RED, 36.
“ RED, 64.
Y RED, 36.
S RED, 37.

1 NRDC comments on the EPA Organophosphate Cumulative stkAssessment (October 2, 2006), EPA
docket EPA-HQ-OPP-2006-0618.
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First, the tetrachlorvinphos risk assessment assumed that toddlers would have contact
with only one treated pet per day, for no more than one hour per day. However, EPA’s
own assessment of the pesticide dichlorvos (DDVP), Wthh had been used in pet collars,
assumed that toddlers were exposed for two hours per day.'® Furthermore, EPA assumed
that the frequency of hand to mouth activities was nine times per hour, but a published
review of the scientific literature by EPA scientific experts found that the average
frequency of mouthing activities indoors for toddlers between one and two years old is
19.6 times per hour. ™ Both of these assumptions in the tetrachlorvinphos risk
assessment are unrealistic, inconsistent with previous agency ﬁndmgs and tend to
significantly underestimate actual risk to toddlers.

EPA also ignored the exposure from toddlers who touch an object or food with pesticide-
contaminated hands, and then put that object or food into his/her mouth — that is, indirect
hand to mouth activity. However, published studies show that there is actually noticeable
indirect hand to mouth activity in infants and children.” In fact, one study found that, on
average, a toddler will touch an object and then put that object into his or her mouth 15
times in one hour.?' At the high end of the study’s distribution (90" percentile), that rate
rises to 66 times per hour. This same study found a statistically significant positive
correlation between the frequency of object or food in mouth activity and blood lead
levels.

EPA must incorporate the information from these peer-reviewed, published studies in its
assessment of the risks associated with pet uses of fetrachlorvinphos.

UNACCEPTABLY HIGH EXPOSURES FROM PET COLLAR USES

Contrary to EPA’s decision that risks of exposure from pet collars are “insignificant,”
testing by NRDC has shown that dangerous levels of tetrachlorvinphos can remain as a
detectable residue on a dog or cat’s fur for two weeks after the collars are first worn. In
the report ““Poison on Pets II: Toxic Chemicals in Flea and Tick Collars,” NRDC found
that residues of tetrachlorvinphos on the pets’ fur were high enough to pose a significant
risk to both children and adults who play with their pets.

' EPA Reregistration Eligibility Determination for Dichlorvos (DDVP), July 2006, page 167.

19 Xue J, et al “Meta-Analysis of Children’s Hand-to-Mouth Frequency Data for Estimating Nondietary
Ingestion Exposure” 27 Risk Analysis 2 (2007).

DKo, Stephen, Schaefer, Peter D., Vicario, Cristina M., and Binns, Helen J. Relationship of video
assessments of touching and mouthing behaviors during outdoor play in urban residential yards to parental
perceptions of child behaviors and blood lead levels. Journal of Exposure Science and Environmental
Epidemiology. 2007 17, 47-57; Reed, KJ, Jiminez, M, Freeman, NCG, and Lioy, PJ. Quantification of
children’s hand and mouthing activities through a videotaping methodology Journal of Exposure Analysis
and Environmental Epidemiology. 1999, 9, 513-520.

1 Ko, Stephen, Schaefer, Peter D., Vicario, Cristina M., and Binns, Helen J. Relationship of video
assessments of touching and mouthing behaviors during outdoor play in urban residential yards to parental
perceptions of child behaviors and blood lead levels. Jowrnal of Exposure Science and Environmental
Epidemiology. 2007 17, 47-57.
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NRDC tested the residues of tetrachlorvinphos left on pets after the pet had worn a collar
for three days and fourteen.days. The pesticide residues were sampled using a protocol
based on the methods used by Chambers, et al., which was repeated by Davis, et al.
2008.2 % In NRDC’s sampling, residues were collected on microfiber filters moistened
with a solution to simulate human pérspiration.24 A rectangular area below the collar and
around the pet’s shoulders was wiped thoroughly for one minute with the moistened filter

to simulate petting. A commercial laboratory analyzed the fur wipe samples using EPA
method 8141A.

NRDC then calculated the dose for a toddler between the age of one and two years old,
based on exposure parameters taken from published and government agency studies.
Because the exposure parameters used by EPA in the tetrachlorvinphos risk assessment
were flawed, as described above, NRDC relied on more accurate exposure parameters
that reflect a toddler’s exposure to a pet and residue on a pet’s fur. The exposure
assessment included dermal and oral exposure, accounting for both direct hand-to-mouth
activity and indirect contact — that is, contact with objects or food that are then placed in
the mouth. Because children’s behavior with their pets can vary, NRDC evaluated two
scenarios that approximate an average and high level of contact with a pet. The average
scenario was based on the EPA Standard Operating Procedure for Exposure Assessments
and includes a child playing with a pet for two hours, while the high contact scenario
reflects eight hours per day, including sleeping, of contact with one or more pets.

Based on these updated parameters and the residues on the tested animals’ fur, NRDC
calculated that after only three days of wearing a collar 3 out of 5 dogs (60%) and 2 out
of 5 cats (40%) had measured residue levels on their fur that were high enough to cause a
toddler with average hand-to-mouth behavior and average contact with the contaminated
animal to be dosed with tetrachlorvinphos levels up to three times higher than the RfD,
That is, the calculated dose from these high residue levels was between 0.09 mg/kg/day
and 0.11 mg/kg/day, much higher than the RfD of 0.04 mg/kg/day.

For a toddler with behaviors leading to high exposure to a pet wearing the pet collar, 4
out of 5 dogs (80%) and 5 out of 5 cats (100%) had residue levels high enough to lead to
doses above the reference dose. Even after fourteen days of wearing a collar, 2 out of 3
dogs (67%) and 2 out of 2 cats (100%) still had levels of residue so high that toddlers
with high-exposure behaviors would be dosed above the RfD. The average dose for these
high-exposure behavior kids was 20 times higher than the RfD at three days after the

22 Chambers, JE, Boone, JS, Davis, MK, Moran, JE and Tyler JW. 2007. Assessing transferable residues
from intermittent exposure to flea control collars containing the drganophosphate insecticide chlorpyrifos.
Journal of Exposure Science and Environmental Epidemiology, 17(7): 656-666.

2 Davis, MK, Boone, JS, Moran JE, Tyler, JW and Chambers JE. 2008. Assessing intermittent pesticide
exposure from flea control collars containing the organophosphorus insecticide tetrachlorvinphos, Journal
of Exposure Science and Environmental Epidemiology, advance online publication, 1-7.

* Surfactant solution used to simulate human perspiration in California EPA DPR Guidance for
Determination of Dislodgeable Foliar Residue. Worker Health and Safety Branch, Health and Safety
Report HS-1600. Revision Febtuary 20, 2002
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collar is applied (with the peak dose of 1.74 mg/kg/day from one cat), and three times
higher at 14 days after the collar is applied.

The maximum residue measured by the only other study of tetrachlorvinphos residues
from flea collars (the “Davis study™) greatly exceeds the residues measured by NRDC. 2
It was measured as a resulf of petting at the neck ‘with the collar in place for five minutes
on day seven after application of the collar. By comparison, the NRDC sampling
protocol involved petting the animal for one minute in an area behind and not touching
the collar on the third day. Using EPA exposure assessment methods, this residue level is
approximately 150 times the RfD. Using NRDC’s high end exposure assessment this
residue level is approximately 4,000 tnnes the RfD

The Davis study also calculated the average residue level measured at the neck with the
collar, at the neck without the collar, and in the tail region over 112 days. Using EPA
exposure methods, this residue level is approximately 90, 27, and 1 times the RfD
respectively. Using NRDC’s high end exposure assessment this residue level is
approximately 2,500, 770, and 23 times the RfD, respectively.

. EPA’s failure to provide any calculations of the risks from exposure to pet collars in its
risk assessment for the reregistration eligibility determination renders that determination
arbitrary and capricious, and contrary to law. Flea collar uses alone have been shown to
exceed the health-based reference dose. EPA completely ignored the risk from these
types of exposures in the residential risk assessment which affects the determination
about whether to reregister tetrachlorvmphos As aresult, the eli g1b111ty determination is
fatally flawed.

The residue levels found on pets at three days and fourteen days of wearing a flea collar
exceed the safe doses allowable by EPA. However, these residue levels were never
considered in the tetrachlorvinphos risk assessment. As a result, EPA improperly
permitted the continued use of tetrachlorvinphos in pet collars, which has left toddlers
living with pets wearing these flea collars exposed to dangerous levels of a toxic
pesticide. In light of EPA’s failure to assess the risk from pet collars; its use of improper
exposure parameters in the risk assessment that was conducted, and the Poison on Pets 1T
findings that toddlers living with pets wearing flea collars are routinely exposed to levels
of tetrachlorvinphos that exceed the reference dose, EPA miist exercise its statutory
obligation to protect children by canceling all pet uses of tetrachlorvinphos.

Respectfully submitted,
Gina Solomon, MD, MPH

Mae Wu, Esq.
Natural Resources Defense Council

% Davis, MK, Boone, IS, Moran JE, Tyler, J'W and Chambers JE. 2008. Assessing intermittent pesticide
exposure from flea control collars containing the organophosphorus insecticide tetrachlorvinphos. Journal
of Exposure Science and Environmental Epidemiology, advance online publication, 1-7.
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No. 14-1017

IN THE UNITED STATES COURT OF APPEALS
FOR THE DISTRICT OF COLUMBIA CIRCUIT

IN RE NATURAL RESOURCES DEFENSE COUNCIL, INC.,
PETITIONER

On Amended Petition for a Writ of Mandamus and for Relief from Unreasonably
Delayed Agency Action by the Environmental Protection Agency

AMENDED BRIEF FOR PETITIONER

Dimple Chaudhary

Natural Resources Defense Council
1152 15th Street, NW, Suite 300
Washington, D.C. 20005

(202) 717-8234
dchaudhary@nrdc.org

Counsel for Petitioner
Dated: April 8, 2014
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INTRODUCTION

This amended petition for a writ of mandamus seeks an order requiring the
U.S. Environmental Protection Agency (EPA) to respond to petitioner Natural
Resources Defense Council’s (NRDC’s) petition to cancel the use of the pesticide
tetrachlorvinphos in flea collars and other pet products.' In its petition and
supporting documentation, NRDC presented evidence to EPA that toddlers may be
exposed to residues from flea collars containing tetrachlorvinphos in amounts that
exceed the levels EPA has found to be safe. EPA has failed to answer NRDC’s
petition for almost five years, leaving potentially millions of children, adults, and
pets at risk of exposure to unsafe levels of this dangerous pesticide. The Court

should order EPA to respond.

"'On February 6, 2014, NRDC filed a petition for writ of mandamus in this
Court seeking an order compelling EPA to respond to NRDC’s petition to cancel
pet uses of tetrachlorvinphos, as well as to respond to a separate NRDC petition
seeking cancellation of pet collar uses of the pesticide propoxur. See Doc. No.
1478697. On March 26, 2014, EPA published a final order cancelling all pet collar
uses of propoxur. Product Cancellation Order for Certain Pesticide Registrations,
79 Fed. Reg. 16,793 (Mar. 26, 2014). Accordingly, NRDC withdraws its petition
for writ of mandamus to compel a decision on its propoxur cancellation petition,
and submits this amended petition for writ of mandamus only with regards to its
tetrachlorvinphos petition. This amended petition omits discussion of NRDC’s
propoxur petition, and contains no other material changes.

1
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STATEMENT REGARDING ADDENDA

Relevant statutes and regulations, and supporting declarations and exhibits,
were submitted on February 6, 2014 with the originally filed petition for writ of
mandamus as separate addenda, Document No. 1478697.

STATEMENT OF JURISDICTION AND APPLICABLE LAW

NRDC submitted a petition to EPA in 2009 pursuant to the Federal
Insecticide, Fungicide, and Rodenticide Act (FIFRA), 7 U.S.C. §§ 136 et seq., and
the Administrative Procedure Act (APA), 5 U.S.C. §§ 500 ef seq., seeking
cancellation of all pet uses for the pesticide tetrachlorvinphos.” This is a challenge
to EPA’s failure to respond to NRDC’s petition.

This Court has jurisdiction to hear NRDC’s request for a writ of mandamus
under the APA. The APA provides that “[a] person suffering legal wrong because
of agency action, or adversely affected or aggrieved by agency action within the
meaning of a relevant statute, is entitled to judicial review thereof.” 5 U.S.C.

§ 702. A federal agency is obligated to “conclude a matter” presented to it “within
a reasonable time,” id. § 555(b), and a reviewing court may ‘“compel agency action

unlawfully withheld or unreasonably delayed.” Id. § 706(1).

® The petition is included in Petitioner’s Supplemental Materials addendum,
attached to the Declaration of Miriam Rotkin-Ellman as Exhibit N. All references
to supplemental materials can be found in the addenda filed with Petitioner’s
original petition, Document No. 1478697.

2

APPO0O38



Case: 19-71324, 05/29/2019, ID: 11311338, DktEntry: 1-3, Page 42 of 419

USCA Case #14-1017  Document #1487402 Filed: 04/08/2014  Page 12 of 33

Where review of final agency action is committed by statute to a U.S. court
of appeals, jurisdiction to review agency inaction also lies exclusively with the
same courts. Telecomm. Research & Action Ctr. (TRAC) v. FCC, 750 F.2d 70, 75
(D.C. Cir. 1984). Here, the courts of appeals have jurisdiction to review any final
action by EPA under FIFRA. The statute provides the courts of appeals with
“exclusive jurisdiction” to review “the validity of any order issued by the
Administrator following a public hearing.” 7 U.S.C. § 136n(b). The Ninth Circuit
has held that the opportunity for submission of written comments constitutes such
a “public hearing.” See United Farm Workers of Am. v. Adm’r, EPA, 592 F.3d
1080, 1082 (9th Cir. 2010); c¢f- Envtl. Def. Fund, Inc. v. Costle, 631 F.2d 922, 926,
932 (D.C. Cir. 1980) (a “public hearing” pursuant to Section 136n(b) does not
require oral presentation of arguments to an agency decision-maker).

NRDC submitted an administrative petition to EPA with written arguments
for cancelling pet uses of tetrachlorvinphos. The Agency published notice of
NRDC’s petition in the Federal Register and solicited public comments. See
Petition Requesting Cancellation of all Tetrachlorvinphos Pet Uses and Extension
of Comment Period for Petition Requesting Cancellation of Propoxur Pet Collar
Uses; Notice of Availability, 74 Fed. Reg. 27,035 (Jun. 5, 2009). This process
satisfies FIFRA’s public hearing requirement and creates a suitable record for

appellate review. See United Farm Workers of Am., 592 F.3d at 1082-83. Thus,
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because the Court would have jurisdiction to review any final action taken by EPA
in response to NRDC’s petition, the Court also has jurisdiction to review this
challenge to EPA’s failure to respond to the petition.

The Court has the authority to issue a writ of mandamus requiring EPA to
respond to NRDC’s petition under the All Writs Act, 28 U.S.C. § 1651(a). The All
Writs Act provides that “[t]he Supreme Court and all courts established by Act of
Congress may issue all writs necessary or appropriate in aid of their respective
jurisdictions and agreeable to the usages and principles of law.” Id.

STATEMENT OF THE ISSUE PRESENTED FOR REVIEW

Whether, after receiving a petition to cancel pet uses for the pesticide
tetrachlorvinphos that pose unreasonable adverse risks to human health, EPA’s
failure to respond for almost five years is an unreasonable delay such that this
Court should order the Agency to respond?

STATUTORY FRAMEWORK

EPA oversees pesticide regulation under FIFRA. FIFRA requires pesticides
to be registered prior to sale or distribution in the U.S. 7 U.S.C. § 136a(a). EPA
may register a pesticide only if it will “perform its intended function” without
causing “unreasonable adverse effects on the environment.” Id. § 136a(c)(5)(C). A
pesticide causes unreasonable adverse effects on the environment if it poses “any

unreasonable risk to man or the environment, taking into account the economic,
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social, and environmental costs and benefits of the use of any pesticide.” /d.
§ 136(bb). The Administrator may cancel the registration of any pesticide that
causes unreasonable adverse effects on the environment. /d. § 136d(b)(1).

FIFRA was amended in 1988 to require the reregistration of pesticides
containing an active ingredient that was first registered prior to November 1, 1984.
Pub. L. No. 100-532, 102 Stat. 2554 (1988) (codified at 7 U.S.C. § 136a-1(a)). As
part of the reregistration process, EPA reviewed the scientific data underlying a
pesticide’s registration, including an assessment of human health and ecological
risks. See 7 U.S.C. § 136a-1(b)-(g). The results of EPA’s reviews were published
in Reregistration Eligibility Decisions for each pesticide. See, e.g., Reregistration
Eligibility Decision for Tetrachlorvinphos (2006) [hereinafter Tetrachlorvinphos
RED].’ FIFRA required EPA to complete its reregistration of all pesticides by
October 3, 2008. 7 U.S.C. § 136a-1(g). Following reregistration, EPA must
conduct a periodic review of each pesticide’s registration—referred to as
“registration review”—every 15 years. 7 U.S.C. § 136a(g).

FACTUAL BACKGROUND
Tetrachlorvinphos is a pesticide currently used in collars, dips, powders, and

aerosol and pump sprays to control fleas and ticks. Tetrachlorvinphos RED at 15.

3 Petitioner’s Supplemental Materials, Chaudhary Decl., Ex. B. This document
incorporates and finalizes a 2002 Interim Tolerance Reassessment Eligibility
Decision for tetrachlorvinphos issued by EPA. For ease of reference, this petition
refers to the full document as “Tetrachlorvinphos RED.”

5

APP0O41



Case: 19-71324, 05/29/2019, ID: 11311338, DktEntry: 1-3, Page 45 of 419

USCA Case #14-1017  Document #1487402 Filed: 04/08/2014  Page 15 of 33

Tetrachlorvinphos belongs to a class of pesticides called organophosphates.
Rotkin-Ellman Decl. q 6. These pesticides are chemically similar to wartime nerve
agents, such as sarin gas, and interact similarly with the human nervous system. /d.
EPA designated tetrachlorvinphos as “likely to be carcinogenic to humans” in
2002. EPA Memorandum from Jess Rowland to Division Directors, Chemicals
Evaluated for Carcinogenic Potential by the Office of Pesticide Programs 19 (Sept.
24,2008).*

Tetrachlorvinphos, as an organophosphate pesticide, interferes with an
essential enzyme, acetylcholinesterase, that normally controls messaging between
nerve cells. Rotkin-Ellman Decl. § 7. The result of exposure is spasmodic
overstimulation of the nervous system; this is the mechanism by which fleas and
ticks are killed. /d. In large doses, exposure to tetrachlorvinphos can harm or kill
cats, dogs, and in extreme poisoning cases even humans. /d. § 8. At lower levels,
exposure can cause a variety of poisoning symptoms, including eye pupil
contraction and tearing, increased salivation, sweating, dizziness, and confusion.
Id. More severe poisoning can cause involuntary urination and defecation,
vomiting, and seizures. /d.

Flea collars are designed to create a coating of the pesticide on the fur of a

pet. Id. 4 10. Accordingly, exposure to tetrachlorvinphos primarily occurs when

* Petitioner’s Supplemental Materials, Chaudhary Decl., Ex. D.
6
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children or adults come into contact with treated flea collars directly, or come into
contact with pesticide residues on pets from the flea collars.” Id. These residues
also can be transferred to the skin and clothing of an adult or child during normal
contact and play with a pet wearing a flea collar. /d.; see also Davis et al.,
Assessing Intermittent Pesticide Exposure from Flea Collars Containing the
Organophosphorus Insecticide Tetrachlorvinphos, J. of Exposure Sci. & Envt’l
Epidemiology (2008) [hereinafter Miss. State Univ. Study].® Once transferred off
of the pet, people can absorb tetrachlorvinphos residues through their skin and
ingest them by touching their hands to their mouth. Rotkin-Ellman Decl. § 10.
Children are particularly at risk from exposure to tetrachlorvinphos because
their neurological and metabolic systems are still developing. /d. 4 11. Recent
research indicates that low-level prenatal and early life exposure to this type of
pesticide can impair children’s neurological development, which can result in
pervasive disorders that may include delays in motor development and attention
deficit/hyperactivity disorder. /d. 4 9. Children—especially toddlers—are also
more likely than adults to put their hands and other objects in their mouths, and so
are more likely to ingest residues of pesticides with which they come into contact.

Id. g 11.

> Exposure to tetrachlorvinphos can also occur when individuals mix, load, or
apply other tetrachlorvinphos-containing flea-control products to their pets, or
when they enter or contact treated sites. Tetrachlorvinphos RED at 26.

® Petitioner’s Supplemental Materials, Rotkin-Ellman Decl., Ex. K.

7
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Exposure to tetrachlorvinphos is widespread. EPA estimates that ten percent
of households with dogs or cats treat their animals with products containing
tetrachlorvinphos. Tetrachlorvinphos RED at 15. A 2008 study of the residue
levels from tetrachlorvinphos-treated flea collars estimated that there are
potentially “millions of children who could be in direct contact” with pesticides in
flea collars, merely from contact with their dogs. Miss. State Univ. Study at 1.

Although widely used, flea collars are regarded by veterinarians as
ineffective. Stone Decl. § 9. Many alternatives, such as oral tablets or less toxic
treatments, exist on the market to control fleas and ticks. Rotkin-Ellman Decl. q 13.

PROCEDURAL HISTORY

Tetrachlorvinphos was first registered for use as a pesticide in 1966, and
originally used on vegetables, feed crops, livestock, pets, and around buildings.
Tetrachlorvinphos RED at 19. Crop uses were voluntarily cancelled in 1987. Id.
Today tetrachlorvinphos is primarily used to control flies, larvae, and mites in
livestock. Id. at 15. It is also still allowed in pet products such as flea dips,
powders, aerosol and pump sprays, and collars. /d.

EPA issued its most recent reregistration eligibility decision for
tetrachlorvinphos in July of 2006. Id. at cover page. As part of this decision, EPA
evaluated exposure to children and adults after an initial pesticide application from

various residential uses of tetrachlorvinphos on pets, including sprays, dips, and
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powders, and compared those exposures with levels EPA has found to be safe. /d.
at 36. EPA did not evaluate post-application exposure to residues from pet collar
uses because EPA considered it “to be insignificant when compared with exposure
to other products.” /d. In declining to evaluate post-application exposure to pet
collars, EPA ignored evidence that such exposure could be significant. /d. at 37
(finding that the “worst case” scenario for adult aggregate risk was exposure to pet
collars). Based on its assessment, EPA determined that tetrachlorvinphos could be
reregistered, including for use in pet products.

In 2008, researchers from the Center for Environmental Health Sciences at
Mississippi State University published a study assessing children and adults’
exposure to tetrachlorvinphos from the use of a tetrachlorvinphos-formulated collar
on a pet dog. See Miss. State Univ. Study at 1-2. The study concluded that
significant amounts of tetrachlorvinphos residue are transferred from pets to skin
and clothing, indicating potential sources of exposure. /d. at 6.

In 2007 and 2008, NRDC conducted a study of a toddler’s exposure to
tetrachlorvinphos due to residues from flea collars containing the pesticide. NRDC,
Poison on Pets Il: Toxic Chemicals in Flea and Tick Collars (April 2009)
[hereinafter Poison on Pets IT].” NRDC tested the residues of tetrachlorvinphos on

pets’ fur after the pets had worn a collar for three days and fourteen days. /d. at 7.

7 Petitioner’s Supplemental Materials, Rotkin-Ellman Decl., Ex. A.
9
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Using EPA’s exposure assessment methods and other parameters from the
published literature, NRDC then calculated the potential dose to toddlers: how
much of these residues could be ingested and absorbed through the skin, for an
average toddler playing with their pet. /d. at 7-8. NRDC found some residue levels
translated to exposures at more than twice the level EPA has found to be safe. /d.
at 9-10.

On April 23, 2009, NRDC filed a petition with EPA to cancel all pet uses for
tetrachlorvinphos. NRDC, Petition to Cancel All Pet Uses for the Pesticide
Tetrachlorvinphos (April 23, 2009) [hereinafter NRDC Tetrachlorvinphos
Petition].® NRDC highlighted the results of its own exposure study, and further
noted that EPA’s 2006 risk assessment employed flawed assumptions to
underestimate toddlers’ exposure to flea collar residue. /d. at 3-6. Using EPA’s
exposure assessment methods, NRDC also calculated that the residue levels found
by the Mississippi State University Study translated to exposures for an average
toddler up to 150 times higher than the level EPA had found was safe. /d. at 6.
EPA published a notice of NRDC’s petition in the Federal Register on June 7,
2009, providing for a sixty-day comment period. Petition Requesting Cancellation
of all Tetrachlorvinphos Pet Uses and Extension of Comment Period for Petition

Requesting Cancellation of Propoxur Pet Collar Uses, 74 Fed. Reg. at 27,035.

® Petitioner’s Supplemental Materials, Rotkin-Ellman Decl., Ex. N.
10
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It has now been nearly five years since NRDC filed its petition, and EPA has

still not provided any response.
SUMMARY OF ARGUMENT

EPA has a statutory duty under the APA to respond without unreasonable
delay to NRDC'’s petition for cancellation of pet uses for tetrachlorvinphos. Almost
five years have now passed since NRDC filed its tetrachlorvinphos petition.
Regardless of whether EPA grants or denies this petition, NRDC has a right to a
determination of the issues it presented to the Agency. In the case of a denial of the
petition, NRDC is entitled to seek further relief from the Agency and the Court, but
it cannot exercise those rights until EPA acts. A writ of mandamus is the only
remedy that will adequately cure the injury NRDC members have suffered and
continue to suffer as a result of EPA’s ongoing delay. The harm caused by
exposure of NRDC members to tetrachlorvinphos provides ample justification for
granting a writ of mandamus under the six factors identified by this Court in TRAC
v. FCC.

STANDING

NRDC'’s standing to seek a writ of mandamus is based on the procedural

injury the organization has suffered while trying to protect the underlying health

interests of its members.
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A party suffers a cognizable procedural injury when an agency fails to
follow a statutorily mandated procedure if that procedure has the potential to
change the agency’s mind in a particular matter. See Lemon v. Geren, 514 F.3d
1312, 1315 (D.C. Cir. 2008) (“[P]laintiffs suffer harm from the agency’s failure to
follow [the National Environmental Policy Act’s] procedures, compliance with
which might have changed the agency’s mind[.]”). Additionally, organizations
suing for redress of a procedural injury must show that such redress will relieve a
concrete underlying harm. See Lujan v. Defenders of Wildlife, 504 U.S. 555, 573
n.8 (1992) (“We do not hold that an individual cannot enforce procedural rights; he
assuredly can, so long as the procedures in question are designed to protect some
threatened concrete interest of his that is the ultimate basis of his standing.”).
NRDOC satisfied both parts of this standard.

First, NRDC'’s petition has the potential to change EPA’s position regarding
the use of tetrachlorvinphos in flea collars and other pet products.

Second, EPA’s failure to respond to NRDC’s petition has caused NRDC’s
members an ongoing injury that only a writ of mandamus from this Court can
remedy. NRDC is an environmental and public health organization with
approximately 330,000 members nationwide. Lopez Decl. 49 4-6. NRDC’s
organizational priorities include reducing and eliminating members’ exposures to

dangerous chemicals. /d. 9 6.
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NRDC’s members include parents of young children who come into contact
with pets and are concerned about the effects of tetrachlorvinphos on their
children’s health. Louchheim Decl. 9 8-10; Stone Decl. 9 10-13. NRDC’s
members also include veterinarians who come into contact with pets wearing flea
collars through their professional work, and who are concerned about transferring
residues from these collars to their hands and clothing, and ultimately to their
children. Stone Decl. 9 4, 7-8, 12. Exposure of children to pesticides like
tetrachlorvinphos is particularly troubling because their neurological and metabolic
systems are still developing. Rotkin-Ellman Decl. q 11. Parents who are aware of
such risks are nevertheless unable to protect themselves and their children because
they cannot know if a particular pet they or their child comes into contact with is
wearing (or has recently worn) a tetrachlorvinphos-treated flea collar. Louchheim
Decl. 94/ 9-10. They also cannot always control whether their child touches or
interacts with treated pets, or objects with which those pets come into contact. /d.
94 5-7; Stone Decl. § 12. A writ of mandamus compelling the EPA to take final
action would redress the harm suffered by NRDC members who seek a decision on
NRDC’s petition, and EPA’s withdrawal of its approval for pet uses of
tetrachlorvinphos.

NRDOC also satisfies the requirements for organizational standing. See Hunt

v. Wash. State Apple Adver. Comm 'n, 432 U.S. 333, 343 (1977). Under Hunt’s
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three-part test, NRDC has standing to sue because: (1) NRDC’s “members would
otherwise have standing to sue in their own right” because of the injuries described
above; (2) the interests NRDC seeks to protect “are germane to the organization’s
purpose”’; and (3) “neither the claim asserted nor the relief requested requires the
participation of individual members in the lawsuit.” Id.

ARGUMENT

I. A Writ of Mandamus Is the Only Remedy that Will Adequately Enforce
EPA’s Duty to Answer the Petition

The facts of this case satisfy the three-part threshold test for granting a writ
of mandamus. A court may grant mandamus relief “if (1) the plaintiff has a clear
right to relief; (2) the defendant has a clear duty to act; and (3) there is no other
adequate remedy available to plaintiff.” N. States Power Co. v. U.S. Dep 't of Energy,
128 F.3d 754,758 (D.C. Cir. 1997) (internal quotation marks omitted). “The party
seeking mandamus has the burden of showing that its right to issuance of the writ is
clear and indisputable.” /d. (internal quotation marks omitted).

Here, EPA has a clear duty to respond to NRDC’s petition, and NRDC has a
clear right to relief. The APA requires that a petition submitted to an agency be
decided by the agency within a reasonable time. See 5 U.S.C. § 555(b). NRDC,
moreover, has no other remedy available. Without agency action on NRDC’s

petition, NRDC cannot exercise its right to judicial review. In view of EPA’s
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extraordinary delay, a writ of mandamus requiring EPA’s compliance with the
APA is appropriate.

II. A Writ of Mandamus Is Justified under the Equitable Factors
Established in TRAC

In judging whether a writ of mandamus is necessary to compel agency
action in the face of unreasonable delay, this Court has established a flexible, six-
factor test: (1) the time agencies take to act is subject to a rule of reason; (2) a
statutory scheme may supply the rule of reason; (3) “delays that might be
reasonable in the sphere of economic regulation are less tolerable when human
health and welfare are at stake™; (4) the court should consider the effect of
mandamus on competing agency priorities; (5) the court should consider the nature
and extent of the interests harmed by agency delay; and (6) the agency need not be
acting in bad faith for its delay to be unreasonable. TRAC, 750 F.2d at 80. The
balance of factors here supports the conclusion that EPA’s delay warrants
mandamus.

A. EPA’s Delay Is Unreasonable

The “first and most important factor” in assessing the reasonableness of an
agency’s delay is that the time the agency takes to make a decision “must be
governed by a rule of reason. In re Core Commc 'ns, Inc., 531 F.3d 849, 855 (D.C.
Cir. 2008) (internal quotation marks omitted). In this case, it has been almost five

years since NRDC filed its petition requesting that EPA cancel all pet uses for
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tetrachlorvinphos. EPA has still not issued a decision on the petition. This delay is
unreasonable.

A reasonable time for an agency to respond to a petition “is typically
counted in weeks or months, not years.” In re Am. Rivers & Idaho Rivers United,
372 F.3d 413, 419 (D.C. Cir. 2004). “[E]xcessive delay saps the public confidence
in an agency’s ability to discharge its responsibilities . . . . [, and] may undermine
the statutory scheme and could inflict harm on individuals in need of final action.”
Cutler v. Hayes, 818 F.2d 879, 896-97 (D.C. Cir. 1987). This Court has previously
found that an agency delay of three years in granting or denying a petition was
unacceptable where human health was at risk. See Pub. Citizen Health Research
Grp. v. Auchter, 702 F.2d 1150, 1154, 1157 (D.C. Cir. 1983) (noting that “a more
than three-year span from [the] petition to projected final regulation is not
tolerable” and constitutes “agency action unreasonably delayed”).

The reasonableness of the agency’s delay must also “be judged in the
context of the statute which authorizes the agency’s action.” Id. at 1158 n.30
(internal quotation marks omitted). One of the principal purposes of FIFRA is to
keep off the market pesticides whose adverse effects on human health and the
environment outweigh any benefits. See 7 U.S.C. §§ 136a(c)(5)(C), 136d(b);
Ferebee v. Chevron Chem. Co., 736 F.2d 1529, 1540 (D.C. Cir. 1984). Flea collars

are regarded by veterinarians as ineffective. Stone Decl. 4 9. At the same time,
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exposure to tetrachlorvinphos-treated flea collars poses a significant public health
threat to humans and pets that come into contact with their chemical residues.
Poison on Pets II at 4. Delay thus contravenes the intent of FIFRA to keep unsafe
and ineffective products like these collars off the market.

EPA has provided no response at all to NRDC'’s tetrachlorvinphos petition,
nor has the Agency provided a specific date when it expects to respond. Rotkin-
Ellman Decl. 9§ 23. EPA’s ongoing delay in deciding NRDC'’s petition is
unreasonable.

B. EPA’s Delay Is Unreasonable Even in the Absence of a Statutory
Deadline

Although FIFRA contains no specific deadline for responding to a petition to
revoke uses of a pesticide, EPA cannot play “administrative keep-away”
interminably by refusing to grant or deny NRDC’s petition. /n re Am. Rivers &
Idaho Rivers United, 372 F.3d at 420. In the absence of a statutory deadline, EPA’s
obligation under the APA to “conclude a matter” presented to it “within a
reasonable time” still applies. 5 U.S.C. § 555(b), see also In re Am. Rivers & Idaho
Rivers United, 372 F.3d at 418.

This Court has repeatedly found agency delay to be unreasonable under the
APA notwithstanding the lack of a statutory deadline for agency action. See In re
Am. Rivers & ldaho Rivers United, 372 F.3d at 419 (finding six-year delay

“egregious”); In re Int’l Chem. Workers Union, 958 F.2d 1144, 1150 (D.C. Cir.
17
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1992) (finding six-year delay an “extraordinarily long time”); Auchter, 702 F.2d at
1154 (finding three-year delay unreasonable). EPA has failed to give NRDC any
decision for almost five years on NRDC’s tetrachlorvinphos petition. By any
standard, EPA’s delay is unreasonable.

C. EPA’s Delay Affects Human Health and Welfare

EPA’s delay is particularly intolerable because it impacts human health and
welfare. See Auchter, 702 F.2d at 1157-58; Core Commc 'ns, 531 F.3d at 855.
“Delays that might be altogether reasonable in the sphere of economic regulation
are less tolerable when human lives are at stake. This is particularly true when the
very purpose of the governing Act is to protect those lives.” Auchter, 702 F.2d at
1157-58 (citations omitted).

Here, a principal purpose of FIFRA is to protect the public from
“unreasonable risk” from pesticide exposure. See 7 U.S.C. § 136(bb). NRDC has
presented EPA with two studies showing that tetrachlorvinphos residue can easily
be transferred to the skin or clothing of children and adults while petting or playing
with a flea-collar-wearing pet. NRDC Tetrachlorvinphos Petition (citing Miss.
State Univ. Study). Once transferred off a pet, these residues can then be absorbed
through the skin or ingested, resulting in harmful exposure levels. Rotkin-Ellman
Decl. q 10. High levels of exposure to pesticides like tetrachlorvinphos can cause

symptoms of poisoning. /d. 9 8. But more perniciously, low levels of exposure can
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quietly impair children’s neurological development, and may result in disorders
including delays in motor development and attention deficit/hyperactivity disorder.
1d. 9 9. And not only are young children more susceptible to the dangerous effects
of tetrachlorvinphos, young children can have higher levels of exposure because
they are more likely to ingest residues with which they come into contact. /d. § 11.

NRDC has presented unrefuted evidence that tetrachlorvinphos-formulated
collars pose risks that exceed EPA’s safety threshold. See Poison on Pets II at 9-
11. These risks of exposure are not limited to those who chose to buy flea collars.
For example, NRDC members include veterinarians who frequently interact with
pets, but who cannot control whether those pets have recently worn
tetrachlorvinphos-treated flea collars. Stone Decl. 99 7-8. NRDC members also
include parents of young children who cannot always control whether their child
comes into contact with a pet that has recently worn a flea collar. Louchheim Decl.
99 6-7, 9. Given these risks, NRDC members are justifiably concerned about their
own exposure and their children’s exposure to tetrachlorvinphos. Louchheim
Decl. 9] 10; Stone Decl. 9 12. The inability of these individuals to eliminate or
reduce the hazards presented by treated flea collars compounds the

unreasonableness of EPA’s delay. Cutler, 818 F.2d at 898.
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Instead of issuing a decision on NRDC'’s petition, EPA has left health risks
unabated in the face of compelling evidence that pet uses of this dangerous
pesticide should be cancelled. The Court should not permit further delay.

D. No Competing Priorities Justify EPA’s Delay

Federal agencies invariably face the challenge of limited resources with
which to address competing priorities. See id. at 896. Here, however, EPA has not
cited competing priorities that would limit its ability to respond to NRDC’s
petition. In light of the amount of time that has passed since NRDC submitted its
petition, any justifications EPA now raises concerning competing agency priorities
have lost force. /d., 818 F.2d at 898 (explaining that an agency’s “justifications [for
delay] become less persuasive as delay progresses™); see also Muwekma Tribe v.
Babbitt, 133 F. Supp. 2d 30, 40 (D.D.C. 2000) (noting that the D.C. Circuit has
found extensive delays are unacceptable notwithstanding competing interests).

The scope of NRDC’s petition is modest: NRDC has requested cancellation
of one type of use for one pesticide. NRDC has submitted compelling evidence
that pet uses of this pesticide exceeds EPA’s own safety threshold. EPA has had
ample time to consider any scientific or technical issues raised by NRDC’s
petition. EPA’s justification for its delay, moreover, must be “balanced against the

potential for harm.” Cutler, 818 F.2d at 898. In this case, EPA’s delay has resulted
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in ongoing exposure to unsafe levels of a toxic pesticide. This harm clearly
outweighs any justification for delay.

E. The Harm Caused by EPA’s Delay Is Serious and Wide-Ranging

The nature and extent of the interests harmed by agency delay also weigh
heavily in favor of a writ of mandamus. EPA’s failure to respond to NRDC’s
petition only perpetuates the underlying harm suffered by NRDC members through
exposure to tetrachlorvinphos. Until EPA decides NRDC’s petition and withdraws
approval of the use of tetrachlorvinphos in pet products, NRDC’s members and
their children will continue to be exposed to this harmful pesticide. See Louchheim
Decl. 9 8-10; Stone Decl. 9 6-8, 12-13.

The prevalence of tetrachlorvinphos-treated flea collars means that exposure
is wide-ranging. Tetrachlorvinphos RED at 15. Potentially millions of children and
adults may be exposed to harmful levels of this pesticide simply by hugging,
petting, and playing with their pet. Miss. State Univ. Study at 1. And as discussed
above, numerous scientific studies have established that exposure to this type of
pesticide poses serious risks, especially to young children. See supra I1.C. The
Court should order EPA to act in light of the serious and wide-ranging harm posed
by tetrachlorvinphos.

NRDC’s interest in challenging the registration of tetrachlorvinphos is also

prejudiced by delay. Without a final decision on its petition, it cannot challenge the
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merits of EPA’s decision to allow this dangerous pesticide to remain on the
market. The Court should not permit EPA to skirt challenges to this decision by
endlessly delaying final action. Cf. Am. Broad. Co. v. FCC, 191 F.2d 492, 501
(D.C. Cir. 1951) (“Agency inaction can be as harmful as wrong action. The
[agency] cannot, by its delay, substantially nullify rights which the [statute]
confers, though it preserves them in form.”).

F. The Court Need Not Find EPA Acted in Bad Faith

The Court “need not find any impropriety lurking behind agency lassitude in
order to hold that agency action is unreasonably delayed.” TRAC, 750 F.2d at 80
(internal quotation marks omitted). NRDC has no evidence that EPA is acting in
bad faith. But EPA has failed for almost five years to provide any response to
NRDC'’s petition. Whether based on bad faith or extreme inattention, the Court
should find that EPA acted and has continued to act with unreasonable delay.

CONCLUSION

EPA’s failure to respond for almost five years to NRDC’s tetrachlorvinphos
petition is unreasonable in light of the serious, wide-ranging harm caused by
exposure to this pesticide. NRDC respectfully requests that this Court order EPA to
respond to NRDC’s petition within sixty days by either denying the petition or

issuing a responsive rulemaking.
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Dated: April 8, 2014

By: /s/ Dimple Chaudhary
Dimple Chaudhary
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Case No.

UNITED STATES COURT OF APPEALS
FOR THE NINTH CIRCUIT

NATURAL RESOURCES DEFENSE COUNCIL, INC,,
Petitioner,
V.
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY,

Respondent.

PETITION FOR REVIEW
Of An Order Of The U.S. Environmental Protection Agency

Mae Wu Susannah Landes Weaver
NATURAL RESOURCES DEFENSE Kels Brown Corkran

CouNCIL ORRICK, HERRINGTON & SUTCLIFFE
1152 15th Street, NW, Suite 300 1152 15th St. NW

Washington, D.C. 20005 Washington, DC 20005

Telephone: (202) 289-6868 Telephone: (202) 339-8400
mwu@nrdc.org Facsmile: (202) 339-8500

sweaver@orrick.com

Counsdl for Petitioner

Dated: January 5, 2015
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PETITION FOR REVIEW

Pursuant to Rule 15 of the Federal Rules of Appellate Procedure and section
16(b) of the Federal Insecticide, Fungicide, and Rodenticide Act, 7 U.S.C.
8 136n(b), Natural Resources Defense Council (“NRDC”) hereby petitionsthis
Court to review and set aside the final order of the U.S. Environmental Protection
Agency (“EPA”) denying NRDC'’ s request to cancel all pet uses of the pesticide
tetrachlorvinphos (Chemica Abstract Number 22248-79-9). The challenged fina
order was announced in aregulatory decision document that was entered on EPA
docket EPA-HQ-OPP-2009-0308 with a date of signature of November 6, 2014.
The order became final on November 20, 2014, at 1:00 p.m. eastern time, pursuant
to 40 C.F.R. § 23.6. A copy of thisfinal regulatory decision document is attached

as Exhibit A to this petition.

Dated: January 5, 2015 Respectfully submitted,

/s Susannah L andes Weaver
ORRICK, HERRINGTON & SUTCLIFFE
1152 15th Street, NW

Washington, D.C. 20005
Telephone: (202) 339-8500
Facsmile: (202) 339-8400
sweaver @orrick.com
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ORAL ARGUMENT NOT YET SCHEDULED
No. 15-70025

UNITED STATES COURT OF APPEALS
FOR THE NINTH CIRCUIT

NATURAL RESOURCES DEFENSE COUNCIL, INC.,
Petitioner,
V.
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY,

Respondent.

RESPONDENT’S OPPOSED MOTION FOR VOLUNTARY REMAND

Pursuant to Federal Rule of Appellate Procedure 27, Respondent United
States Environmental Protection Agency (“EPA” or “Agency”) hereby moves for a
voluntary remand of EPA’s November 6, 2014 response (“the Response”) to
Petitioner Natural Resources Defense Council’s (“NRDC”) April 23, 2009 Petition
Requesting Cancellation of All Pet Uses of Tetrachlorvinphos. Counsel for NRDC
have represented that NRDC opposes this motion.

This case concerns EPA’s administration of the Federal Insecticide,
Fungicide, and Rodenticide Act (“FIFRA”) and EPA’s response to an

administrative petition requesting that the Agency cancel all registered pet uses of
APPOQ77
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a pesticide, tetrachlorvinphos. In its Response, EPA concluded that cancelling
registration of tetrachlorvinphos for pet uses was not warranted based, in large
part, on a risk assessment that EPA conducted in response to NRDC’s 2009
petition.! However, as part of its independent statutory obligation to periodically
evaluate pesticides to ensure that they continue to meet registration standards, EPA
IS in the process of preparing a new risk assessment for tetrachlorvinphos. EPA
anticipates that this new risk assessment—a draft of which will be released by the
end of this year—will differ in a number of material ways from the earlier
assessment relied upon by EPA in responding to NRDC’s petition. EPA intends to
review its prior response in light of the new risk assessment. Accordingly, remand
would best serve the interests of judicial economy. EPA’s reevaluation of its
Response in light of the new risk assessment could moot or significantly narrow
the issues raised by NRDC in this litigation.
BACKGROUND

FIFRA, 7 U.S.C. 88 136-136y, requires EPA approval of pesticides prior to
their distribution or sale and establishes a registration regime for regulating the use
of pesticides. 7 U.S.C. 8 136a(a). EPA must approve an application for pesticide

registration if, among other things, the pesticide will not cause unreasonable

! The Response is attached to NRDC’s Petition for Review [Dkt 1-2].
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adverse effects on the environment. /d. § 136a(c)(5). Section 3(g) of FIFRA, 7
U.S.C. 8 136a(g), requires EPA to periodically reevaluate pesticides through a
process known as “registration review” in order to ensure that they continue to
meet the standards for registration.

Tetrachlorvinphos is a member of the organophosphate class of pesticides
that act by inhibiting the enzyme acetylcholinesterase. Tetrachlorvinphos was first
registered in 1966 and is primarily used on livestock and pets to control insects like
fleas. In 2006, EPA reregistered tetrachlorvinphos after conducting a residential
risk assessment for exposures to tetrachlorvinphos and a cumulative risk
assessment for exposures to all organophosphates.? See Response at 2.

On April 23, 2009, NRDC petitioned EPA to cancel all pet uses for
tetrachlorvinphos, arguing, among other things, that EPA’s tetrachlorvinphos risk
assessment failed to take into account exposures from pet collars. See Ptr.’s Br.,
ER58-ER63 [Dkt. 16-3]. In response to NRDC’s 2009 petition, EPA conducted a

residential risk assessment of the pet uses of tetrachlorvinphos (including pet

2 The process EPA uses for evaluating the potential for health and ecological
effects of a pesticide is called risk assessment, which is part of a risk management
process. In registration review, that risk assessment includes an ecological risk
assessment, a human health risk assessment, and, when appropriate, a cumulative
risk assessment (evaluating the risk of a common toxic effect associated with
concurrent exposure by all relevant pathways and routes of exposure to a group of
chemicals that share a common mechanism of toxicity).
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collars) using the most recent science policies and methodologies available at the
time. As explained in the Agency’s Response, EPA concluded in its risk
assessment that the potential risks of exposure to tetrachlorvinphos from pet
products were below the Agency’s level of concern. See Response at 4-12. EPA
relied on this risk assessment, among other things, when the Agency denied
NRDC'’s request to cancel all pet uses of tetrachlorvinphos on November 6, 2014.
As part of its ongoing registration review for tetrachlorvinphos and other
organophosphate pesticides, EPA’s Office of Pesticide Programs is conducting a
new risk assessment for all uses (not just pet uses) of tetrachlorvinphos.
Declaration of Richard Keigwin, Jr., { 4, attached as Exhibit 1. Although this risk
assessment is being conducted as part of an ongoing registration review and
independently from this litigation, EPA will be considering many of the scientific
issues raised in this litigation in preparing the risk assessment. Id. { 6. This new
risk assessment is likely to differ in a number of ways from the earlier risk
assessment relied upon by EPA in responding to NRDC’s petition. Most notably,
itis EPA’s current intention to retain the presumptive tenfold margin of safety
identified in section 408(b)(2)(C) of the Federal Food, Drug, and Cosmetic Act, 21

U.S.C. § 346a(b)(2)(C), in the new risk assessment, see Keigwin Decl. { 5; this
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tenfold safety factor was not retained in the earlier assessment.® The issue of
whether the tenfold safety factor should have been retained in the earlier
assessment is an important issue raised by NRDC in this case. See Ptr.’s Br. at 37-
46.

EPA expects to issue a draft of the new risk assessment by the end of 2015,
I.e., in the next three months. Keigwin Decl. 4. EPA will publish the draft risk
assessment in the Federal Register and open a 60-day public comment period. Id.
i1 7-8. Once EPA has considered any public comments submitted, the Agency
will finalize the risk assessment. /d. Y 10. EPA intends to then issue a revised
response to NRDC’s 2009 petition, considering the new final risk assessment for
tetrachlorvinphos, within 90 days of finalizing that new assessment. Id.

EPA approached NRDC in mid-August 2015 to discuss EPA’s intention to
review its Response to NRDC’s petition in light of the registration review risk
assessment. EPA advised NRDC of its intent to retain the presumptive tenfold
safety factor in the development of the registration review risk assessment. EPA
further notified NRDC that, when preparing the new registration review risk

assessment, EPA intends to consider all of the other major concerns raised by

% The Food Quality Protection Act, which amended FIFRA in 1996, requires EPA
to apply “an additional tenfold margin of safety” to protect against harm to infants
and children, unless EPA has “reliable data” that a different margin of safety “will
be safe for infants and children.” 21 U.S.C. § 346a(b)(2)(C).

5
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NRDC in its August 5, 2015 opening brief [Dkt. 16] in the context of the evolving
science on organophosphates. On September 18, 2015, following lengthy
discussions between the parties, NRDC counsel represented that they would
oppose this motion for remand.*
ARGUMENT

“A reviewing court has inherent power to remand a matter to the
administrative agency.” Loma Linda Univ. v. Schweiker, 705 F.2d 1123, 1127 (9th
Cir. 1983) (citation omitted). “[I]t is generally accepted that in the absence of a
specific statutory limitation, an administrative agency has the inherent authority to
reconsider its decisions.” Macktal v. Chao, 286 F.3d 822, 825-26 (5th Cir. 2002)
(citation omitted); Trujillo v. Gen. Elec. Co., 621 F.2d 1084, 1086 (10th Cir. 1980)
(noting that “the power to decide in the first instance carries with it the power to
reconsider”) (citation omitted). This authority includes the right to seek voluntary
remand of a challenged agency decision, without confessing error. SKF USA Inc.
v. United States, 254 F.3d 1022, 1029 (Fed. Cir. 2001).

While the reviewing court has discretion on whether to remand, voluntary

remand is appropriate where the request is reasonable and timely. Macktal, 286

4 EPA’s response brief is currently due October 5, 2015. Pursuant to Circuit Rule
27-11(a)(3), the filing of this motion stays the briefing schedule pending the
Court’s disposition of the motion.
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F.3d at 826. “Administrative reconsideration is a more expeditious and efficient
means of achieving adjustment of agency policy than is resort to the federal
courts.” B.J. Alan Co. v. ICC, 897 F.2d 561, 562 n.1 (D.C. Cir. 1990) (quoting
Commonwealth of Pa. v. ICC, 590 F.2d 1187, 1194 (D.C. Cir. 1978)). “Generally,
courts only refuse voluntarily requested remand when the agency’s request is
frivolous or made in bad faith.” Cal. Cmtys. Against Toxics v. EPA, 688 F.3d 989,
992 (9th Cir. 2012) (citation omitted).

Here, EPA is conducting a new assessment of the potential risks of exposure
to tetrachlorvinphos with the benefit of scientific policies and methodologies that
have evolved since the Agency’s 2014 Response. As part of that new assessment,
EPA currently intends to retain the children’s tenfold safety factor, and also intends
to address the other major concerns raised by NRDC in this proceeding. Based on
the new assessment, EPA further intends to reevaluate NRDC’s petition and revise
its Response as appropriate.®

Remand of EPA’s Response will serve the interests of judicial economy by

possibly mooting or significantly narrowing the issues that NRDC has raised in

> Although EPA intends to reevaluate NRDC’s petition based on new scientific
evidence, EPA does not admit that it erred in denying NRDC’s petition based on
the record before it at the time of the decision.
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this litigation.® Additionally, remand will serve to improve the record as EPA’s
renewed response to the arguments raised by NRDC in its petition for cancellation
of the pet uses of tetrachlorvinphos will be informed by the conclusions reached in
the new risk assessment.

Granting this motion additionally promotes efficiency because remand is the
ultimate outcome that NRDC seeks in this litigation. See Ptr.’s Br. at 71 (“[T]he
case should be remanded to EPA to cancel the registrations for TCVP pet products
or adequately explain why refusing to do so does not result in unreasonable
adverse effects to children’s health.”). Thus, even if NRDC prevailed in its
challenge to EPA’s 2014 action—an action that is being reconsidered by EPA’™—
there would still need to be further administrative proceedings regarding whether
any cancellation of the registrations is warranted, and it would be EPA’s

responsibility to set a reasonable timetable for responding to NRDC’s petition on

® EPA was not in a position to seek remand of its Response until after NRDC filed
its opening brief on August 5, 2015, because registration review proceeds on an
independent timeline. Nonetheless, EPA is committed to considering the major
arguments raised in NRDC’s brief, which will maximize the effectiveness of
remand and ensure that NRDC’s efforts preparing its brief were not wasted.

" EPA does not confess any error based on the record before EPA at the time of
the 2014 action.
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remand.® EPA is simply proposing to move forward with remand now, rather than
wasting judicial and governmental resources litigating over an earlier decision that
EPA is already in the process of administratively reconsidering. Denying EPA’s
motion for voluntary remand would just compel EPA to devote limited resources
to this litigation, as opposed to completing the ongoing scientific review process.

EPA intends to conclude reconsideration of NRDC’s petition within a
reasonable period of time. Specifically, EPA intends to issue the new draft risk
assessment by the end of 2015, publish the draft risk assessment for the 60-day
comment period, and issue a revised response to NRDC’s petition within 90 days
after finalizing the risk assessment. While EPA cannot determine how long it
would take to issue a final risk assessment until it sees the volume and complexity
of public comments that may be submitted in response to the draft risk assessment,
EPA will be able to provide an estimate of how much time it would take to
complete the final assessment within 45 days of the close of the comment period.
Keigwin Decl. 1 10.

In short, remand would promote judicial and governmental economy by

possibly mooting or significantly narrowing the issues that NRDC has raised in

8 Mandamus is the appropriate remedy for any unreasonable agency delay. See,
e.g., NRDC v. EPA, 489 F.3d 1364, 1375 (D.C. Cir. 2007). See also Int’l Union,
United Mine Workers of Am. v. Dep’t of Labor, 554 F.3d 150, 155 (D.C. Cir. 2009)
(declining to impose schedule on remand).

9
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this litigation, and by facilitating the Agency’s ability to devote its limited
resources to completing the scientific review process rather than to this litigation.
CONCLUSION
For the foregoing reasons, EPA respectfully requests that the Court remand

the Response to the Agency for further consideration.

Dated: September 25, 2015 Respectfully submitted,

JOHN C. CRUDEN
Assistant Attorney General
Environment & Natural Resources Division

s/ Erica M. Zilioli

ERICA M. ZILIOLI

U.S. Department of Justice
Environmental Defense Section
P.O. Box 7611

Washington, DC 20044
Telephone: (202) 514-6390
Facsimile: (202) 514-8865
Erica.Zilioli@usdoj.gov

Of Counsel:

BENJAMIN WAKEFIELD

Office of General Counsel

U.S. Environmental Protection Agency
William Jefferson Clinton Building North
1200 Pennsylvania Avenue, N.W.
Washington, DC 20460
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No. 15-70025

UNITED STATES COURT OF APPEALS
FOR THE NINTH CIRCUIT

NATURAL RESOURCES DEFENSE COUNCIL, INC.,
Petitioner,
V.
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY,

Respondent.

DECLARATION OF RICHARD P. KEIGWIN, JR. IN SUPPORT OF
RESPONDENT’S MOTION FOR VOLUNTARY REMAND
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No. 15-70025

UNITED STATES COURT OF APPEALS
FOR THE NINTH CIRCUIT

NATURAL RESOURCES DEFENSE COUNCIL, INC.,
Petitioner,
V.
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY,

Respondent.

RESPONDENT’S RENEWED MOTION FOR
VOLUNTARY REMAND

On September 25, 2015, Respondent United States Environmental
Protection Agency (“EPA” or “Agency’”) moved for voluntary remand of its
November 6, 2014 response to Petitioner Natural Resources Defense Council’s
(“NRDC”) April 23, 2009 Petition Requesting Cancellation of All Pet Uses of
Tetrachlorvinphos (“Response to the Cancellation Petition™) on the grounds that
EPA is preparing a new risk assessment for tetrachlorvinphos that could moot or
narrow the issues in this litigation. Dkt. 22. On December 16, 2015, this Court
denied the motion without prejudice and stated that EPA could renew its motion

for voluntary remand after the Agency “issued a new draft risk assessment.” DKkt.
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25. On December 21, 2015, EPA issued the Draft Human Health Risk Assessment
for Tetrachlorvinphos (“Draft Risk Assessment”).! The Draft Risk Assessment
was published in the Federal Register on January 20, 2016, opening a 60-day
public comment period. See 81 Fed. Reg. 3128 (Jan. 20, 2016). Accordingly, EPA
hereby renews its motion for voluntary remand pursuant to Federal Rule of
Appellate Procedure 27 and this Court’s December 16, 2015 Order. Counsel for
NRDC have represented that NRDC opposes a voluntary remand that is not
accompanied by vacatur of the underlying decision.

The Draft Risk Assessment differs in several ways from the prior risk
assessment relied upon by EPA in responding to NRDC’s petition. Thus, EPA
intends to revisit its prior response in light of the new risk assessment. EPA’s
reevaluation of its Response to the Cancellation Petition could moot or
significantly narrow the issues raised by NRDC in this litigation, and remand
would best serve the interests of judicial economy.

BACKGROUND
The Federal Insecticide, Fungicide, and Rodenticide Act (“FIFRA”), 7

U.S.C. 88 136-136y, requires EPA approval of pesticides prior to their distribution

! The 152-page Draft Risk Assessment is available at
http://www.requlations.gov/contentStreamer?documentld=EPA-HQ-OPP-2008-
0316-0036&disposition=attachment&contentType=pdf.
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or sale, and establishes a registration regime for regulating the use of pesticides. 7
U.S.C. 8 136a(a), (c). EPA must approve an application for pesticide registration
if, among other things, the pesticide will not cause unreasonable adverse effects on
the environment. Id. § 136a(c)(5). Section 3(g) of FIFRA, 7 U.S.C. § 136a(qg),
requires EPA to periodically reevaluate pesticides through a process known as
“registration review” in order to ensure that they continue to meet the standards for
registration.

Tetrachlorvinphos is a member of the organophosphate class of pesticides
that act by inhibiting the enzyme acetylcholinesterase. Tetrachlorvinphos was first
registered in 1966 and is primarily used on livestock and pets to control insects like
fleas. In 2006, EPA reregistered tetrachlorvinphos after conducting a residential
risk assessment for exposures to tetrachlorvinphos and a cumulative risk
assessment for exposures to all organophosphates.? See Response to Cancellation

Petition at 2.3

2 The process EPA uses for evaluating the potential for health and ecological
effects of a pesticide is called risk assessment, which is part of a risk management
process. In registration review, that risk assessment includes an ecological risk
assessment, a human health risk assessment, and, when appropriate, a cumulative
risk assessment (evaluating the risk of a toxic effect to humans associated with
concurrent exposure by all relevant non-occupational pathways and routes of
exposure to a group of chemicals that share a common mechanism of toxicity).

3 The Response to the Cancellation Petition is attached to NRDC’s Petition for
Review [Dkt. 1-2].
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On April 23, 2009, NRDC petitioned EPA to cancel all pet uses for
tetrachlorvinphos, arguing, among other things, that EPA’s tetrachlorvinphos risk
assessment failed to take into account exposures from pet collars. See Ptr.’s Br.,
ER58-ER63 [Dkt. 16-3]. In response to NRDC’s 2009 petition, EPA conducted a
residential risk assessment of the pet uses of tetrachlorvinphos (including pet
collars) using the most recent science policies and methodologies available at the
time. As explained in the Agency’s Response to the Cancellation Petition, EPA
concluded in its risk assessment that the potential risks of exposure to
tetrachlorvinphos from pet products were below the Agency’s level of concern.
See Response to Cancellation Petition at 4-12. EPA relied on this risk assessment,
among other things, when the Agency denied NRDC’s request to cancel all pet
uses of tetrachlorvinphos on November 6, 2014.

As part of its ongoing registration review for tetrachlorvinphos and other
organophosphate pesticides, EPA’s Office of Pesticide Programs is conducting a
new risk assessment for all uses (not just pet uses) of tetrachlorvinphos.
Declaration of Richard Keigwin, Jr., § 4 (“Keigwin Decl.”) [Dkt. 22-2]. Although
this risk assessment is being conducted as part of an ongoing registration review
and independently from this litigation, EPA is considering many of the scientific

Issues raised in this litigation in preparing the risk assessment. /d. { 6.
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EPA issued a draft of the new Human Health Risk Assessment on December
21, 2015, along with a more detailed Occupational and Residential Exposure
Assessment and a memorandum responding to each of the arguments NRDC raised
in its opening brief.* A notice of availability of the Draft Risk Assessment was
published in the Federal Register on January 20, 2016, and EPA is accepting
comments on the Draft Risk Assessment until March 21, 2016. 81 Fed. Reg. at
3128. Once EPA considers any public comments submitted, the Agency will
finalize the risk assessment. Keigwin Decl. § 10. EPA then intends to issue a
revised response to NRDC’s 2009 petition, considering the new final risk
assessment for tetrachlorvinphos, within 90 days of finalizing that new assessment.
1d. 1 9.

The December 21 Draft Risk Assessment differs in a number of ways from
the earlier risk assessment relied upon by EPA in responding to NRDC’s petition.
Most notably, the Draft Risk Assessment retains the presumptive tenfold margin of

safety identified in section 408(b)(2)(C) of the Federal Food, Drug, and Cosmetic

4 The 124-page Occupational and Residential Exposure Assessment is available at
http://www.regulations.gov/contentStreamer?documentld=EPA-HQ-OPP-2008-
0316-0038&disposition=attachment&contentType=pdf. The memorandum,
entitled “Tetrachlorvinphos (TCVP): Responses to Arguments Presented in the
Natural Resources Defense Council, Inc.’s (NRDC) Aug. 5, 2015 Opening Brief in
NRDC v. EPA, Case No. 15-70025 (9th Cir.),” is available at
http://www.regulations.gov/contentStreamer?documentld=EPA-HQ-OPP-2009-
0308-0014&disposition=attachment&contentType=pdf.
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Act, 21 U.S.C. § 346a(b)(2)(C); this tenfold safety factor was not retained in
EPA’s earlier assessment.® See, e.g., Draft Risk Assessment at 4, 27. The issue of
whether the tenfold safety factor should have been retained in the earlier
assessment is an important issue raised by NRDC in this case. See Ptr.’s Br. at 37-
46. As explained in EPA’s Reply in Support of its Motion for Voluntary Remand,
the Agency has continued to evaluate over the last year whether the tenfold safety
factor should be applied to the entire class of organophosphate pesticides. See
Dkt. 24 at 3-4. EPA now recommends retaining the safety factor for the risk
assessments of 30 different pesticides, only one of which is tetrachlorvinphos. Id.
(citing EPA, “Literature Review on Neurodevelopment Effects & FQPA Safety
Factor Determination for the Organophosphate Pesticides” (Sept. 25, 2015)).
ARGUMENT

“A reviewing court has inherent power to remand a matter to the
administrative agency.” Loma Linda Univ. v. Schweiker, 705 F.2d 1123, 1127 (9th
Cir. 1983) (citation omitted). “[1]t is generally accepted that in the absence of a

specific statutory limitation, an administrative agency has the inherent authority to

® The Food Quality Protection Act, which amended FIFRA and the Federal Food,
Drug, and Cosmetic Act in 1996, requires EPA to apply “an additional tenfold
margin of safety” to protect against harm to infants and children, unless EPA has
“reliable data” that a different margin of safety “will be safe for infants and
children.” 21 U.S.C. § 346a(b)(2)(C).
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reconsider its decisions.” Macktal v. Chao, 286 F.3d 822, 825-26 (5th Cir. 2002)
(citation omitted); Trujillo v. Gen. Elec. Co., 621 F.2d 1084, 1086 (10th Cir. 1980)
(noting that “the power to decide in the first instance carries with it the power to
reconsider”) (citation omitted). This authority includes the right to seek voluntary
remand of a challenged agency decision, without confessing error. SKF USA Inc.
v. United States, 254 F.3d 1022, 1029 (Fed. Cir. 2001).

While the reviewing court has discretion on whether to remand, voluntary
remand is appropriate where the request is reasonable and timely. Macktal, 286
F.3d at 826. “Administrative reconsideration is a more expeditious and efficient
means of achieving adjustment of agency policy than is resort to the federal
courts.” B.J. Alan Co. v. ICC, 897 F.2d 561, 562 n.1 (D.C. Cir. 1990) (quoting
Commonwealth of Pa. v. ICC, 590 F.2d 1187, 1194 (D.C. Cir. 1978)). “Generally,
courts only refuse voluntarily requested remand when the agency’s request is
frivolous or made in bad faith.” Cal. Cmtys. Against Toxics v. EPA, 688 F.3d 989,
992 (9th Cir. 2012) (citation omitted).

Here, EPA is conducting a new assessment of the potential risks of exposure
to tetrachlorvinphos with the benefit of scientific policies and methodologies that
have evolved since the Agency’s 2014 Response to the Cancellation Petition. As
part of that new assessment, EPA has decided to retain the children’s tenfold safety

factor. EPA is also addressing the other major concerns raised by NRDC in this
7
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proceeding. For example, as explained in its December 21, 2015 Memorandum
addressing NRDC’s arguments, EPA is considering using the “Davis study”
supported by NRDC, and submitted the study to the Human Studies Review Board
(“HSRB”) to obtain the HSRB’s recommendation as to the study’s scientific
validity and the ethical conduct of the study, as required by 40 C.F.R. § 26.1706.°
Based on the new risk assessment, EPA intends to reevaluate NRDC’s petition and
revise its Response to the Cancellation Petition as appropriate.’

Remand of EPA’s Response to the Cancellation Petition will serve the
interests of judicial economy by possibly mooting or significantly narrowing the
issues that NRDC has raised in this litigation. Additionally, remand will serve to

improve the record, as EPA’s renewed response to the arguments raised by NRDC

® The HSRB is a federal advisory committee operating under the Federal Advisory
Committee Act that provides advice, information, and recommendations on issues
related to scientific and ethical aspects of research involving human subjects. The
HSRB reports to the EPA Administrator through EPA’s Office of the Scientific
Advisor. In this case, the HSRB considered the “Davis study” during a public
meeting on January 12-13, 2016. See http://www.epa.gov/osa/January-12-13-
2016-meeting-human-studies-review-board. EPA expects that the meeting minutes
will be posted publicly in February 2016 and to receive the final report from the
HSRB on March 30, 2016.

" Although EPA intends to reevaluate NRDC’s petition based on new scientific
understanding, EPA does not concede that it erred in denying NRDC’s petition
based on the record before it at the time of the decision.
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in its petition for cancellation of the pet uses of tetrachlorvinphos will be informed
by the conclusions reached in the new risk assessment.

Granting this motion additionally promotes efficiency because remand is the
ultimate outcome that NRDC seeks in this litigation. See Ptr.’s Br. at 71 (“[T]he
case should be remanded to EPA to cancel the registrations for TCVP pet products
or adequately explain why refusing to do so does not result in unreasonable
adverse effects to children’s health.”). Thus, even if NRDC prevailed in its
challenge to EPA’s 2014 action—an action that is being reconsidered by EPA—
there would still need to be further administrative proceedings regarding whether
any cancellation of the registrations is warranted, and it would be EPA’s
responsibility to set a reasonable timetable for responding to NRDC’s petition on
remand.® EPA is simply proposing to move forward with remand now, rather than
consuming judicial and governmental resources litigating over an earlier decision
that EPA is already in the process of administratively reconsidering. Denying
EPA’s motion for voluntary remand would just compel EPA to devote limited
resources to this litigation, as opposed to completing the ongoing scientific review

process.

& Mandamus is the appropriate remedy for any unreasonable agency delay. See,
e.g., NRDC v. EPA, 489 F.3d 1364, 1375 (D.C. Cir. 2007). See also Int’l Union,
United Mine Workers of Am. v. Dep’t of Labor, 554 F.3d 150, 155 (D.C. Cir. 2009)
(declining to impose schedule on remand).

9
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EPA intends to conclude reconsideration of NRDC’s petition within a
reasonable period of time. Specifically, EPA intends to issue a revised response to
NRDC’s petition within 90 days after finalizing the risk assessment. While EPA
cannot determine how long it might take to issue a final risk assessment until it
sees the volume and complexity of public comments that may be submitted in
response to the Draft Risk Assessment, EPA will be able to provide an estimate of
how much time it might take to complete the final assessment within 45 days of the
close of the comment period. Keigwin Decl. § 10.

In short, remand would promote judicial and governmental economy by
possibly mooting or significantly narrowing the issues that NRDC has raised in
this litigation, and by facilitating the Agency’s ability to devote its limited
resources to completing the scientific review process rather than to this litigation.

CONCLUSION
For the foregoing reasons, EPA respectfully requests that the Court remand

the Response to the Cancellation Petition to the Agency for further consideration.

10
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Almost seven years ago, Petitioner Natural Resources Defense
Council (“NRDC”) filed an administrative petition requesting that
Respondent Environmental Protection Agency (“EPA”) discontinue the
use of a dangerous chemical pesticide in household pet products like
flea collars. NRDC demonstrated that these products pose significant
health risks to children who are exposed to the pesticide when they play
with their pets. After waiting more than five years for EPA to respond
and ultimately deny the petition, NRDC exercised its statutory right to
ask this Court to review and set aside EPA’s decision. But soon after
NRDOC filed its opening brief, EPA belatedly announced that it wanted
to reassess the risks posed by the pesticide, and so asked this Court to
refrain from reviewing its earlier decision and to allow it to dispose of
NRDC’s appeal through a voluntary remand instead. EPA has since
issued a new draft risk assessment that admits these dangerous
products may endanger children’s health.

Because EPA’s new draft risk assessment so thoroughly
undermines the basis of its prior decision, NRDC is not opposed in
principle to a remand at this time. Indeed, by reversing position on a

crucial underlying safety factor, and acknowledging the importance of
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key information that EPA previously ignored, the new draft risk
assessment effectively confirms that EPA’s earlier decision was not
supported by substantial evidence.

However, any remand must—as a matter of basic fairness, and
consistent with this Court’s relevant precedents—be accompanied by
vacatur of EPA’s challenged decision as well.l If EPA is not willing to
defend its prior decision, and NRDC is denied its right to have this
Court review and set aside that decision on the merits, then EPA should
not be allowed to leave that decision in force during a potentially
lengthy remand. While this Court may remand without vacatur in the
rare circumstance when equity “demands” that it do so, vacating EPA’s
decision here would cause no disruptive consequences at all.

If EPA wants a do-over—especially after waiting so long to make
its earlier decision—then the Court should vacate the challenged denial
order that EPA is no longer willing to defend. And at the very least, the
Court should impose a deadline on the remand to ensure that EPA

expeditiously resolves the acknowledged risks to children’s health.

1 NRDC hereby moves for the affirmative relief of vacatur and remand
pursuant to Federal Rule of Appellate Procedure 27(a)(3)(B). Counsel
for EPA indicated that EPA would oppose NRDC’s affirmative request.

2
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BACKGROUND

The pesticide at issue in this appeal, tetrachlorvinphos (“T'CVP”),
1s a dangerous chemical. It is a member of the organophosphate class of
pesticides, which were developed from nerve warfare agents and can
cause overstimulation of the nervous system leading to, among other
things, vomiting and seizures. See Dkt. 16 at 10-11 (“NRDC Br.”).
Young children’s exposure to TCVP is particularly troubling as, even at
low levels, it may permanently harm their development. See id. at 12-
15. EPA nonetheless has allowed TCVP to be used in the home—in the
form of flea and tick shampoos and collars for pets—where children are
exposed to it when they pet, play with, and even sleep with treated pets.

EPA has been cavalier in addressing the health risks posed to
children by TCVP. See id. at 23-33. For years and years, EPA declined
even to look at the exposure to children from flea collars. Meanwhile,
NRDC studied the subject, found that TCVP pet products pose real
risks to children, and in April 2009 petitioned EPA to cancel the
registrations for these products based on scientific evidence pursuant to
the Federal Insecticide, Fungicide, and Rodenticide Act (“FIFRA”).

That statute prohibits EPA from registering a pesticide which causes

APP130



Case: 19-71324, 05/29/2019, ID: 11311338, DktEntry: 1-3, Page 134 of 419

Case: 15-70025, 02/25/2016, ID: 9878169, DktEntry: 27, Page 5 of 23

“unreasonable adverse effects on the environment,” including human
health. 7 U.S.C. §§ 136a(c)(5), 136(bb). And Congress specifically
required EPA to “ensure” with “reasonable certainty that no harm will
result to infants and children.” 21 U.S.C. § 346a(b)(2)(C)@11)(I).

Five years after filing its cancellation petition, having heard
nothing in response, NRDC had to ask the U.S. Court of Appeals for the
D.C. Circuit to issue a writ of mandamus directing EPA to respond to
NRDC’s petition. See Amended Petition for Writ of Mandamus, In re
NRDC, No. 14-1017 (D.C. Cir. April 8, 2014). Only then did EPA finally
act, denying NRDC’s cancellation petition in November 2014. ER1-12.

In its decision denying NRDC’s petition, EPA concluded that
TCVP pet products do not pose any risks of concern. But EPA based
this conclusion on a flawed risk assessment (the foundations of which
EPA is no longer willing to defend). For example, among other flaws in
the earlier risk assessment, EPA (1) abandoned a critical tenfold safety
factor mandated by Congress to protect children (see NRDC Br. at 37-
46); (2) completely ignored the only peer-reviewed, published study (the
“Davis study”) that directly measured people’s exposure to TCVP from

flea collars, despite the fact that NRDC had specifically raised this 2008
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study in its cancellation petition (see id. at 52-60); and (3) analyzed
children’s exposure to TCVP from flea collars assuming the pesticide
operated as a liquid, rather than a powder, even though the label on the
flea collar box expressly states that the product works by producing a
“fine white powder” (see id. at 66-70). Had EPA correctly accounted for
any one of these errors, it would have concluded that the TCVP
products pose unreasonable risks to children’s health. Id. at 46, 60, 70.
NRDC promptly filed the instant petition for judicial review as a
party adversely affected by EPA’s decision, asking this Court to “review
and set aside” EPA’s decision pursuant to FIFRA § 16(b), 7 U.S.C.
§ 136n(b). Dkt. 1. In its opening brief, NRDC demonstrated that EPA’s
decision was unlawful and not supported by substantial evidence for the
above (and other) reasons. And NRDC specifically asked the Court to
vacate and remand EPA’s decision. See, e.g., NRDC Br. at 3, 71.
Shortly after NRDC filed its opening brief, EPA informed NRDC
that it had reversed position on the children’s tenfold safety factor and
thus wanted to reconsider the denial order it had just issued nine
months prior (which itself came five and a half years after NRDC filed

1ts administrative petition). EPA accordingly moved for a voluntary
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remand. Dkt. 22-1. Concerned about EPA’s history of delay in these
and similar FIFRA proceedings—and because the agency had not
committed to fixing the other relevant flaws in its risk assessment—
NRDC opposed EPA’s motion. NRDC noted that because EPA’s motion
“relies only on what EPA ‘intends’ to do (but has not done yet),” denying
the motion would not prejudice the agency because it could always
renew its voluntary remand request with a “more concrete justification”
after it “actually takes some of those intended steps.” Dkt. 23-1 at 11.
The Court denied EPA’s motion without prejudice, and allowed
the agency to renew its motion within 60 days if it issued a new draft
risk assessment during that time. Dkt. 25. EPA subsequently released
a new draft risk assessment, as well as a memorandum responding to
the main arguments NRDC raised in its opening brief. See Dkt. 26 at 5
& n.4 (“EPA Mot.”). The draft risk assessment and accompanying
memorandum undermine three basic foundations of EPA’s earlier
denial order—and do so largely based on information available to EPA
at the time of its earlier decision—by (1) applying the tenfold children’s
safety factor; (2) acknowledging the relevance and prima facie validity

of the peer-reviewed Davis study; and (3) conceding that the label on
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the flea collar box indicates the product releases a powder.2 The draft
also acknowledges that applying these changes (or even some
combination of them) results in risks above EPA’s level of concern. In
other words, EPA’s new draft assessment now admits TCVP pet

products may endanger children’s health.

ARGUMENT
I. The Court Should Vacate EPA’s Decision Before Remand.

A. This Is Not A Rare Circumstance Where Equity
Demands Leaving A Challenged Decision In Force.

1. As a general rule, when this Court remands an agency decision
for reconsideration, it will vacate the prior decision as well. The Court
orders remand without vacatur “only in limited circumstances.”
Pollinator Stewardship Council v. EPA, 806 F.3d 520, 532 (9th Cir.
2015) (internal quotation marks omitted). Leaving the challenged
decision in force during remand is appropriate solely “when equity
demands.” Humane Soc’y v. Locke, 626 F.3d 1040, 1053 n.7 (9th Cir.

2010) (quoting Idaho Farm Bureau Fed'’n v. Babbitt, 58 F.3d 1392, 1405

2 See, e.g., Wade Britton, EPA Memorandum, Tetrachlorvinphos
(TCVP): Responses to Arguments Presented in the Natural Resources
Defense Council, Inc.’s (NRDC) Aug. 5, 2015 Opening Brief in NRDC v.
EPA, Case No. 15-70025 (9th Cir.) at 2-3, 6-8 (Dec. 21, 2015), available
at http://tinyurl.com/hx2377h.
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(9th Cir. 1995)). Such a remedy might be justified where, for example,
vacatur would cause significant disruptive consequences, and yet the
agency “may be able readily to cure” its prior action. Id. (internal
quotation marks omitted). And “[w]hen deciding whether to vacate
rulings by the EPA,” in particular, this Court has generally only left
EPA’s challenged rulings in place where vacatur could “result in
possible environmental harm.” Pollinator Stewardship Council, 806
F.3d at 532; see also Ctr. for Food Safety v. Vilsack, 734 F. Supp. 2d 948,
951 (N.D. Cal. 2010) (“[T]he Ninth Circuit has only found remand
without vacatur warranted by equity concerns in limited circumstances,
namely serious irreparable environmental injury.”).

Here, no equitable consideration supports—much less demands—
leaving EPA’s challenged decision in force on remand. Rather, the
relevant considerations all validate the Court’s presumptive remedy of
vacatur and remand. Because “the government has not specifically
requested that [the Court] remand without vacatur, and it is not
otherwise apparent that the circumstances call for doing so,” the
“appropriate remedy” is to vacate EPA’s decision and then remand to

the agency. Humane Soc’y, 626 F.3d at 1053 n.7.
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2. Vacating EPA’s challenged decision in this case would cause no
disruptive consequences nor pose any risk to the environment. The
Court opted against vacatur in California Communities Against Toxics
v. EPA, for example, based on the “severe” trouble that vacating EPA’s
decision would have created. 688 F.3d 989, 993-94 (9th Cir. 2012)
(vacatur could lead to additional air pollution and regional blackouts
and would be “economically disastrous” to a “billion-dollar venture
employing 350 workers”); see also Idaho Farm Bureau Fed'n, 58 F.3d at
1405-06 (vacatur risked potential extinction of snail species); W. Oil &
Gas Ass’n v. EPA, 633 F.2d 803, 813 (9th Cir. 1980) (vacatur would have
unnecessarily thwarted operation of the Clean Air Act in California).
Here, by contrast, vacating EPA’s denial of NRDC’s petition would
result in no environmental harm or even, for that matter, any economic
consequences to a third party because it would maintain the product

registration that existed before EPA denied NRDC’s petition.3

3 This distinguishes the present case from Ctr. for Food Safety v. EPA,
Case No. 14-73359, Dkt. 128 (9th Cir. Jan. 25, 2016), where the Court
in a nonprecedential and unreasoned order remanded without vacating
EPA’s decision to register an herbicide under FIFRA. In that case,
unlike here, the manufacturer of the herbicide intervened and opposed
vacating the registration.
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In fact, vacating EPA’s decision before remanding—per this
Court’s usual practice—would be more protective of human health and
the environment for at least two reasons. First, EPA sometimes relies
on its prior denial orders as authority for its subsequent decisions on
citizen petitions.¢ Thus, absent vacatur, EPA could rely on its earlier
decision as a basis for denying other petitions to cancel the registration
of dangerous pesticides—even though EPA now admits that the decision
does not reflect its best scientific thinking, and did not account for
relevant (and potentially dispositive) information that EPA had at its
disposal when it made its earlier decision. And because EPA will not
provide even an estimate for how long it will take to issue a new
decision on remand, remand without vacatur could needlessly allow the
prior decision to remain in force for a considerable amount of time.

Second, and relatedly, absent vacatur (or an order specifically

requiring the agency to take action, see infra at 16-20), EPA may later

4 See, e.g., Pyraclostrobin; Order Denying Objections to Issuance of
Tolerances, 72 Fed. Reg. 52108, 52116 (Sept. 12, 2007) (citing EPA’s
prior denial order regarding other pesticides as authority for waiving
the tenfold children’s safety factor absent a required study); Order
Denying Objections to Issuance of Tolerances, 70 Fed. Reg. 46706,
46716 (Aug. 10, 2005) (incorporating and relying on an earlier denial
order in determining that the agency adequately assessed pesticide
exposure to farmworkers’ children and children in agricultural areas).

10
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assert that it lacks any legal obligation to issue a revised response to
NRDC’s cancellation petition. That is, if the Court leaves EPA’s earlier
denial order in force, there will be no unanswered cancellation petition
to which EPA must respond.5 And unless EPA issues a new response to
NRDC’s cancellation petition on remand, the acknowledged health risks
that TCVP pet products pose to children may never be resolved.
Vacatur is therefore the correct remedy because leaving the prior
decision in place “risks more potential environmental harm than
vacating it.” Pollinator Stewardship Council, 806 F.3d at 532.

3. Vacatur is also appropriate here because EPA acknowledges
that “on remand, a different result may be reached.” Id. EPA’s draft
risk assessment admits that—accounting for the tenfold children’s
safety factor, the Davis study, and the product formulation identified on
the flea collar box (i.e., the major arguments NRDC raised in this
appeal)—TCVP pet products may endanger children’s health. EPA’s
own actions therefore support vacatur because they express “significant

doubts as to whether the agency chose correctly.” Am. Petroleum Inst.

5 EPA’s motion notably makes no binding commitment that the agency
will, in fact, issue a revised response; it represents only that EPA
presently intends to do so. See EPA Mot. at 2, 5, 8 & n.7, 10.

11
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v. Johnson, 541 F. Supp. 2d 165, 185 (D.D.C. 2008) (internal quotation
marks omitted). And even if EPA again denies NRDC’s cancellation
petition—which it lawfully should not—it will do so only after
completely rewriting major parts of its underlying risk assessment. “In
light of the need for wholesale revision” of the basis of EPA’s prior
decision, the “appropriate course is to vacate” that decision before
remanding. NRDC v. EPA, 489 F.3d 1250, 1262 (D.C. Cir. 2007).

In sum, vacatur would result in no disruptive consequences and
would prevent EPA’s prior decision—which may be reversed and cannot
“survive[] remand in anything approaching recognizable form,” id. at

1261—from being used as potentially harmful precedent on remand.

B. EPA’s Decision Should Be Vacated As A Matter Of
Fairness Because Remand Without Vacatur Would
Not Provide The Remedy That NRDC Sought.

1. NRDC brought this petition for judicial review pursuant to its
statutory right under FIFRA § 16(b), which provides: “Upon the filing of
such petition the court shall have exclusive jurisdiction to affirm or set
aside the order complained of in whole or in part.” 7 U.S.C. § 136n(b).
This provision makes clear that the Court presently has authority to

vacate—or “set aside”—EPA’s decision denying NRDC’s cancellation

12
APP139



Case: 19-71324, 05/29/2019, ID: 11311338, DktEntry: 1-3, Page 143 of 419

Case: 15-70025, 02/25/2016, ID: 9878169, DktEntry: 27, Page 14 of 23

petition. And the Court’s authority is not constrained by the fact that
EPA requested a voluntary remand before NRDC received the
independent adjudication of the merits that it sought. That is, although
“the Court does not actually rule on the merits” when it grants an
agency’s voluntary remand motion, “the same equitable analysis for
vacatur of the rules during remand should apply.” NRDC v. U.S. Dep’t
of Interior, 275 F. Supp. 2d 1136, 1143 (C.D. Cal. 2002).6

2. Consistent with § 16(b), NRDC specifically petitioned this
Court to review “and set aside” EPA’s decision denying NRDC’s
cancellation petition. Dkt. 1-2. And NRDC’s opening brief made its
desire for vacatur perfectly clear, repeating this request no fewer than

four separate times. See NRDC Br. at 3, 8, 45, 71. EPA’s motion is

6 See also, e.g., Ctr. for Native Ecosystems v. Salazar, 795 F. Supp. 2d
1236, 1241-42 (D. Colo. 2011) (“vacation of an agency action without an
express determination on the merits is well within the bounds of
traditional equity jurisdiction”); Coal. of Ariz./N.M. Ctys. for Stable
Econ. Growth v. Salazar, No. 07-CV-00876 JEC/WPL, 2009 WL
8691098, at *3 (D.N.M. May 4, 2009) (same). Although some district
courts have concluded in the Administrative Procedure Act (“APA”)
context that they cannot vacate an agency’s decision without first
adjudicating the merits, their logic turned on factors specific to the APA
and thus, whatever force those cases may have, they do not extend to
the FIFRA § 16(b) petition at issue here. See, e.g., Carpenters Indus.
Council v. Salazar, 734 F. Supp. 2d 126, 135-36 (D.D.C. 2010) (noting
that the APA judicial review provision, 5 U.S.C. § 706(2), refers to the
court setting aside agency actions “found to be” unlawful).

13
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therefore disingenuous when it presents the half-truth that “remand is
the ultimate outcome that NRDC seeks in this litigation.” EPA Mot. at
9. Because NRDC expressly requested vacatur and remand, not just
remand, a ruling that leaves EPA’s decision in force on remand plainly
would not provide the outcome that NRDC sought.

And it would be unfair to let EPA preempt that remedy simply
because it moved for voluntary remand before the Court heard NRDC’s
arguments on the merits. If an agency is unwilling to defend its prior
decision, then it should not also be allowed to leave that decision in
force. Such an outcome would be unfairly prejudicial to petitioners, like
NRDC here, who exercise their right to challenge an agency decision yet
are denied the opportunity to press their arguments before the Court.

3. A similar fairness principle has long governed the remedy in
the analogous situation where, for reasons outside an appellant’s
control, a civil suit becomes moot on appeal. In that situation, the
“established’ (though not exceptionless)” practice is to “vacate the
judgment below,” despite the fact that the appellate court cannot review
the merits. Camreta v. Greene, 131 S. Ct. 2020, 2035 (2011) (citing

United States v. Munsingwear, Inc., 340 U.S. 36, 39 (1950)); accord Log
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Cabin Republicans v. United States, 658 F.3d 1162, 1167-68 (9th Cir.
2011) (per curiam). “A party who seeks review of the merits of an
adverse ruling, but is frustrated by the vagaries of circumstance, ought
not in fairness be forced to acquiesce in” that decision. U.S. Bancorp
Mortg. Co. v. Bonner Mall P’ship, 513 U.S. 18, 25 (1994). Vacating the
challenged decision in such situations ensures a just outcome for “those
who have been prevented from obtaining the review to which they are
entitled.” Munsingwear, 340 U.S. at 39.

There 1s no reason to treat an agency’s voluntary remand any
differently. In a voluntary remand, no less than a civil case mooted on
appeal, vacatur must remain the default remedy because, otherwise,
“leaving the [challenged decision] in place during remand would ignore
petitioners’ potentially meritorious challenges.” NRDC, 489 F.3d at
1262 (internal quotation marks omitted). Here, NRDC sought review of
the merits of EPA’s denial order, filed its opening brief, and requested
specifically that the decision be vacated pursuant to §16(b). But if the
Court accedes to EPA’s voluntary remand request, NRDC—for reasons
outside its control—will be precluded from obtaining judicial review of

that decision (and, possibly, from obtaining any judicial review
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whatsoever, see infra at 19). Vacatur is therefore appropriate to “strip|]
the decision below of its binding effect” and prevent EPA’s challenged
(but unreviewed) decision from “spawning any legal consequences.”
Camreta, 131 S.Ct. at 2035 (internal quotation marks omitted).

II. At The Very Least, The Court Should Impose A Deadline
For EPA To Issue A Revised Response On Remand.

1. In addition, and at a minimum, the Court should impose a
deadline on the remand to ensure that EPA promptly revises its
response to NRDC’s petition and addresses the acknowledged risks to
children’s health. Both voluntary remands and remands without
vacatur raise concerns about agency delay because neither provides an
incentive for the agency to act in a timely manner. See Toni M. Fine,
Agency Requests for “Voluntary” Remand, 28 Ariz. St. L.J. 1079, 1096
n.70 (1996) (noting that an agency may “react to a remand ordered at
its own request with less of a sense of responsibility to act quickly than
1t would on remand at the court’s direction”); Kristina Daugirdas, Note,
Evaluating Remand Without Vacatur, 80 N.Y.U. L. Rev. 278, 300 (2005)
(analyzing “agencies’ disincentives to act in response” to a remand
without vacatur). And instances of multi-year delays following such

remedies have led some judges to “urge future panels to consider the
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alternatives,” like imposing deadlines on the agency during remand. In
re Core Commc’ns, Inc., 531 F.3d 849, 862 (D.C. Cir. 2008) (Griffith, J.,
concurring). Indeed, courts have imposed such deadlines accompanying
both voluntary remands? and remands without vacatur.8

2. Imposing a deadline is particularly important in this case,
given the acknowledged health risks to children and EPA’s history of
delay in these and similar FIFRA proceedings. As explained above,
EPA waited five and a half years—and only after NRDC resorted to
seeking mandamus—before even responding to NRDC’s administrative
petition. And the lengthy delay in this case was not an isolated
incident. After eight years of broken promises by the agency, this Court
recently granted NRDC’s mandamus petition—and imposed a deadline

on EPA—in a similar FIFRA proceeding regarding another

7 See Fine, 28 Ariz. St. L.J. at 1087, 1126-30; see also, e.g., Greater
Yellowstone Coal. v. EPA, No. 4:12-CV-60-BLW, 2013 WL 1760286, at
*3 (D. Idaho Apr. 24, 2013) (requiring EPA to act within 90 days and
“maintain[ing] jurisdiction to ensure a timely remand process”); NRDC,
275 F. Supp. 2d at 1141-43 (ordering the agency to complete its
remanded proceedings within ten months, and retaining jurisdiction).

8 See Daugirdas, 80 N.Y.U. L. Rev. at 301-05; see also, e.g., Nat’l Ass’n of
Regulatory Util. Comm’rs v. DOE, 680 F.3d 819, 826 (D.C. Cir. 2012)
(ordering agency to “respond to the remand within six months” and
retaining jurisdiction); A.L. Pharma, Inc. v. Shalala, 62 F.3d 1484, 1492
(D.C. Cir. 1995) (ordering the rule “vacated automatically” absent
adequate justification from the agency within 90 days).
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organophosphate pesticide, chlorpyrifos. See In re Pesticide Action
Network N. Am. (‘PANNA”), 798 F.3d 809 (9th Cir. 2015).

As in that case, EPA’s request for an open-ended remand here
does not provide a “concrete timeline’ for resolving [NRDC’s] petition,”
but rather merely “a roadmap for further delay.” Id. at 814. EPA
asserts in its present motion that it “intends to conclude reconsideration
of NRDC’s petition within a reasonable period of time,” EPA Mot. at 10
(emphasis added), but it nowhere commits to doing so—nor does it even
provide an estimate for how long that may be. EPA’s present intentions
provide little comfort given the agency’s “significant history of missing
the deadlines it has set.” PANNA, 798 F.3d at 814. And they carry
even less weight in this, an election year, as they do not account for a
potential change in administration: Absent vacatur or a deadline
imposed by this Court, EPA under a new administrator might assert
that it lacks a legal obligation even to issue a revised response to
NRDC’s petition, much less to issue one in a timely manner.

3. Accordingly, this Court should—at a minimum—order that
EPA issue a revised response to NRDC’s cancellation petition by the

end of 2016, and the Court should retain jurisdiction to enforce that
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deadline. This deadline would give the agency more than six months to
finalize its risk assessment after the public comment period closes on its
current draft?, and then another 90 days to issue its revised response to
NRDC’s petition (as is EPA’s current intention, see EPA Mot. at 10).

EPA apparently opposes a court-ordered deadline and suggests
that NRDC should instead request the extraordinary relief of
mandamus to address any delay that results on remand. See id. at 9
n.8. But unless this Court vacates EPA’s earlier decision or orders the
agency to issue a revised response, it 1s not even clear that NRDC would
have a basis on which to seek mandamus, since EPA may later disclaim
any legal obligation to act. Granting EPA’s request for an open-ended
remand could therefore deprive NRDC—and this Court—of any
opportunity for judicial review altogether. Moreover, courts have relied
on an agency’s “disposition to delay” as a reason to impose a deadline

and retain jurisdiction on remand “so that any further review would be

9 EPA maintains that it cannot yet determine how long it will take to
finalize its risk assessment, but promises it will be able to provide such
an estimate “within 45 days of the close of the comment period” on the
present draft. EPA Mot. at 10. Thus, if the Court is reluctant to impose
a deadline on EPA before giving the agency an opportunity to provide
that estimate, it should hold this case in abeyance and order EPA to
provide a status report 45 days after the comment period closes, so that
the Court may impose an appropriate deadline at that time.
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expedited.” Nat’l Ass’n of Regulatory Util. Comm’rs v. DOE, 680 F.3d
819, 820, 826 (D.C. Cir. 2012). And EPA’s sluggish disposition has
already forced NRDC to resort to mandamus once in this case and twice
in the chlorpyrifos litigation. See PANNA, 798 F.3d at 812.

Given this history, and the way this appeal has proceeded, it
should therefore be EPA’s burden to request a deadline extension and
justify any further delays that occur on remand—rather than NRDC’s
burden to justify the extraordinary remedy of mandamus. After all,
because EPA is the party that is no longer willing to defend its prior
decision, it should bear the burden of explaining why that decision
should remain in force—and these dangerous products should remain

on the shelves, and in children’s homes—any longer than necessary.

CONCLUSION

For the foregoing reasons, the Court should vacate EPA’s denial
order before remanding. In addition, and at a minimum, the Court
should impose a deadline for EPA to issue a revised response to NRDC’s

administrative petition on remand.

Dated: February 25, 2016 Respectfully submitted,
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No. 15-70025

UNITED STATES COURT OF APPEALS
FOR THE NINTH CIRCUIT

NATURAL RESOURCES DEFENSE COUNCIL, INC,,
Petitioner,
V.
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY,

Respondent.

REPLY IN SUPPORT OF RESPONDENT’S
RENEWED MOTION FOR VOLUNTARY REMAND AND
OPPOSITION TO PETITIONER’S MOTION FOR VACATUR

Petitioner Natural Resources Defense Council (“NRDC”) does not oppose
Respondent United States Environmental Protection Agency’s (“EPA” or
“Agency”) Renewed Motion for Voluntary Remand. See NRDC’s Resp. to
Renewed Mot. for Voluntary Remand & Request for Vacatur at 1 (Feb. 25, 2016)
[Dkt. 27] (hereinafter “NRDC Mot.”). Thus, the parties are in agreement that this
Court should remand EPA’s decision concerning NRDC’s administrative petition
to cancel the registered pet uses of the pesticide tetrachlorvinphos (“Response to
the Cancellation Petition”). Remand is the most efficient and logical way for this

case to proceed. It will save this Court’s time and resources and enable the
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Agency to focus on completing its new risk assessment for tetrachlorvinphos and
on reevaluating its decision in view of that new risk assessment, which could moot
or significantly narrow the issues raised by NRDC in this litigation.

NRDC’s Motion for Vacatur should be denied, however. EPA’s Response
to the Cancellation Petition was a reasonable exercise of the Agency’s technical
expertise based on the record available at the time. EPA confesses no error in that
decision. EPA is committed to assessing the impact of new scientific
developments on its prior decision and, in the interests of saving judicial and
agency resources, moved for remand before the completion of briefing in this case.
It would be premature and prejudicial to EPA for this Court effectively to rule on
the merits of NRDC’s petition for review without full briefing. Moreover,
vacating the decision during the remand proceedings will not benefit the public,
because tetrachlorvinphos pet products can continue to be legally sold. Finally,
NRDC would not be prejudiced by remand without vacatur. Thus, vacatur is not
justified in this case.

In the event that this Court wishes to retain jurisdiction pending further
administrative developments, EPA requests in the alternative that this case be held
in abeyance while the Agency evaluates public comments received on the draft risk
assessment for tetrachlorvinphos and that the Court consider EPA’s and NRDC’s

Motions after that process is complete.
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ARGUMENT
L. This Court Should Remand EPA’s Decision Without Vacatur.

A.  Granting Vacatur Would Be Premature.

It would be premature for this Court to vacate EPA’s Response to the
Cancellation Petition because the parties have not completed briefing and all
relevant excerpts of the Agency’s administrative record are not before the Court.
The very standard this Court uses to evaluate vacatur—balancing the seriousness
of deficiencies in the administrative action against the disruptive consequences of
Immediate vacatur—presupposes that the Court finds the agency action to be
deficient. See, e.g., Cal. Cmtys. Against Toxics v. EPA, 688 F.3d 989, 992 (9th Cir.
2012) (“Whether agency action should be vacated depends on how serious the
agency’s errors are ‘and the disruptive consequences of an interim change that may

itself be changed.””) (citation omitted). Because this Court does not have all of the
information necessary to make a determination on the merits of EPA’s Response to
the Cancellation Petition—nor should it consume unnecessary resources making

such a determination, for all of the reasons stated in EPA’s Renewed Motion for

Voluntary Remand—uvacatur would not be appropriate.*

1 NRDC claims that EPA’s shift in scientific understanding automatically renders
the Agency’s prior decision deficient. E.g., NRDC Mot. at 10. Until EPA

finalizes the new risk assessment for tetrachlorvinphos and completes its
(footnote continued...)

3
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Where voluntary remand is sought before full briefing, courts have declined
to vacate agency actions. See, e.g., Ctr. for Food Safety v. EPA, No. 14-73359,
Dkt. 128, Order (9th Cir. Jan. 25, 2016) (“Enlist Duo Order”); Am. Forest Res.
Council v. Ashe, 946 F. Supp. 2d 1, 42 (D.D.C. 2013) (granting agency’s motion
for voluntary remand but declining to vacate decision because “it would be
premature to decide the merits” before full briefing and filing of administrative
record, especially when agency did not request vacatur), aff’d, 601 Fed. Appx. 1
(D.C. Cir. 2015); Nat’l Parks Conservation Ass’n v. Salazar, 660 F. Supp. 2d 3, 4
(D.D.C. 2009) (declining to vacate rule and distinguishing cases vacating agency
actions on the grounds that the courts first decided the actions were unlawful on
the merits).

NRDC dismisses this Court’s order in Center for Food Safety as
“unreasoned,” NRDC Mot. at 9 n.3, but it is noteworthy (even if not precedential)

that the Court declined to vacate the registration for the pesticide product Enlist

reconsideration of NRDC’s petition for cancellation, no one can predict what the
ultimate outcome of reconsideration will be. Even if this Court were to agree with
NRDC, vacatur would still not be required. See, e.g., Pacific Bell v. Pac-West
Telecomm, Inc., 325 F.3d 1114, 1122-23 (9th Cir. 2003) (holding that agency
actions can remain in place pending completion of remand even after being found
arbitrary and capricious); Cal. Cmtys. Against Toxics, 688 F.3d at 992 (“A flawed
rule need not be vacated.”); A4.L. Pharma, Inc. v. Shalala, 62 F.3d 1484, 1492
(D.C. Cir. 1995) (holding that a court has discretion to remand agency decision
without vacatur where the court believes the agency could sufficiently explain the
decision on remand).
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Duo even after EPA had requested vacatur. See Enlist Duo Order at 2. This Court
concluded that the issue could be addressed administratively, stating that “[t]he
motion for voluntary vacatur of the registration of Enlist Duo is denied without
prejudice to the rights of either party to litigate that question before the agency.”
Id. As in this case, briefing was not completed in Center for Food Safety when the
Court remanded the pesticide registration without vacatur. Moreover, EPA
opposes vacatur here.
Although NRDC cites three district court cases for the proposition that this

Court may entertain vacatur even though briefing is not yet complete, none of
those cases actually resulted in vacatur of the challenged agency action. See
NRDC Mot. at 13 & n.6 (citing NRDC v. U.S. Dep 't of Interior, 275 F. Supp. 2d
1136 (C.D. Cal. 2002); Ctr. for Native Ecosystems v. Salazar, 795 F. Supp. 2d
1236 (D. Colo. 2011); Coal. of Ariz./N.M. Ctys. for Stable Econ. Growth v.
Salazar, No. 07-cv-00876 JEC/WPL, 2009 WL 8691098, at *3 (D.N.M. May 4,
2009)). Moreover, NRDC cites no precedent where this Court vacated agency
action at this stage of the proceedings, let alone over the agency’s objections.

Thus, this Court need not—and should not—prematurely decide the legality

of EPA’s Response to the Cancellation Petition based on a single brief and limited
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excerpts of the record.? To do so would only undermine one of the key goals of
remand—saving judicial time and resources.

B. The Balance of Equities Weighs Against Vacatur.

Even if this Court were inclined to consider NRDC’s arguments for vacatur
at this time, on balance, the equities weigh against vacatur. See Idaho Farm
Bureau Fed’n v. Babbitt, 58 F.3d 1392, 1405-06 (9th Cir. 1995) (weighing the
equities of vacating agency action) (citation omitted).

1. Vacatur Would Unduly Prejudice EPA Because Agencies
Can Reconsider Their Decisions Without Confessing Error.

First, vacating a decision that EPA wants to reconsider in light of evolving
science—and not because it was unsupported at the time—would be unduly
prejudicial to EPA and would depart from well-established precedent that an
administrative agency has the inherent authority to reconsider its decisions without
confessing error. See SKF USA Inc. v. United States, 254 F.3d 1022, 1029 (Fed.
Cir. 2001). EPA confesses no error here. The November 6, 2014 Response to the
Cancellation Petition was a reasonable exercise of EPA’s technical expertise and

supported by a risk assessment conducted solely in response to NRDC’s petition.

2 EPA also cautions that some of the materials cited in NRDC’s opening brief may
not even be part of the administrative record. See NRDC’s Br., Table of Auths.
vii-viii [Dkt. 16] (including 18 “Other Authorities” that are not listed on the
Agency’s Certified Index to the Administrative Record [Dkt. 6]).

6
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See EPA’s Renewed Mot. for Voluntary Remand 4 (Feb. 11, 2016) [Dkt. 26]
(hereinafter “EPA Renewed Mot.”). Thus, contrary to NRDC’s insinuation, EPA
Is not “unwilling to defend its prior decision.” See NRDC Mot. at 14. Rather,
proceeding with full merits briefing and argument is simply no longer the most
logical or efficient use of this Court’s or the Agency’s time.

EPA is seeking remand because of a recent shift in scientific thinking
concerning tetrachlorvinphos and other organophosphate pesticides. See EPA
Renewed Mot. at 4-6. The Agency’s scientific understanding and proceedings on
remand will be informed by public comments received on the December 2015
Draft Human Health Risk Assessment for Tetrachlorvinphos (“Draft Risk
Assessment”). See 81 Fed. Reg. 3128 (Jan. 20, 2016)). And the new risk
assessment for tetrachlorvinphos is being conducted as part of the independent
registration review process required by the statute governing pesticides, the Federal
Insecticide, Fungicide, and Rodenticide Act (“FIFRA”). EPA Renewed Mot. at 3-
4,

Vacating EPA’s prior decision in this case could deter agencies from
voluntarily reconsidering their actions under these or other circumstances. See
SKF USA Inc., 254 F.3d at 1028-30 (discussing many reasons why an agency
could seek to voluntarily reconsider its decision, such as to consider new

information or simply to reconsider the decision’s “correctness”).
7
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2. NRDC Will Not Be Prejudiced if EPA’s Decision Remains
Intact During Remand Proceedings.

NRDC will not be unduly prejudiced if this Court denies its Motion for
Vacatur. At the end of reconsideration, EPA will issue a new response to NRDC’s
petition for cancellation. Whether that response will be a grant, denial, or partial
grant and partial denial of the petition based on application of the new risk
assessment for tetrachlorvinphos is speculative at this time. But regardless of the
outcome, NRDC will be in the same position at that time whether or not this Court
has vacated EPA’s prior decision following full briefing and a merits
determination.

NRDC claims that it would not be “fair” to deprive NRDC of vacatur when
that is a remedy it seeks. NRDC Mot. at 12-14. The fact that NRDC requested
vacatur is not a justification for vacatur. Under this strained logic, EPA’s
opposition to vacatur would weigh against vacatur, effectively canceling out
NRDC’s request anyway. NRDC’s attempt to equate voluntary agency remand
with this Court vacating a district court’s judgment if the case becomes moot on
appeal is also unpersuasive. See id. at 14. Federal courts are bound by the
Constitution to evaluate whether they have jurisdiction over active cases or
controversies before deciding cases on the merits. E.g., Maldonado v. Lynch, 786

F.3d 1155, 1160 (9th Cir. 2015) (“When there are developments in a proceeding
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that suggest that it may be moot, we have an obligation to inquire whether a case or
controversy under Article 111 of the Constitution continues to exist.”) (citations
omitted). No such limitation is placed on this Court’s discretion to leave an agency
action intact when the agency seeks voluntarily remand without vacatur.

Lastly, NRDC’s assertion that it could be prejudiced if the Response to the
Cancellation Petition is not vacated before a change in administration is unjustified
and purely speculative. See NRDC Mot. at 18 (“Absent vacatur . .., EPA under a
new administration might assert that it lacks a legal obligation even to issue a
revised response to NRDC'’s petition, much less to issue one in a timely manner.”).
NRDC cites no authority in which a court vacated agency action on such a
speculative basis. And, as noted above, vacating EPA’s decision would not
guarantee any particular outcome at the end of the remand proceedings because
EPA must still evaluate NRDC’s petition in light of the new risk assessment for
tetrachlorvinphos.

3. Leaving EPA’s Decision Intact During Remand Would Not
Harm Human Health or the Environment.

Leaving EPA’s prior decision intact during remand would cause no harm to
human health or the environment. See A.L. Pharma, Inc. v. Shalala, 62 F.3d 1484,
1492 (D.C. Cir. 1995) (holding that remand without vacatur is appropriate where

no significant harm would result from allowing the decision to remain in effect);
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Fox Television Stations, Inc. v. FCC, 280 F.3d 1027, 1048-49 (D.C. Cir. 2002)
(noting that vacatur is not “necessarily indicated” even if “disruptive consequences
of vacatur might not be great™), modified on other grounds, 293 F.3d 537 (D.C.
Cir. 2002). See also Nat’l Wildlife Fed'n v. Espy, 45 F.3d 1337, 1343 (9th Cir.
1995) (noting that courts “must weigh ‘the competing claims of injury . . . and the
effect on each party of the granting or withholding of the requested relief.””)
(quoting Amoco Prod. Co. v. Village of Gambell, 480 U.S. 531, 542 (1987)).

In fact, leaving the Response to the Cancellation Petition intact while EPA
completes remand is just as protective of human health and the environment as
vacating the decision. Regardless of whether this Court vacates the Response to
the Cancellation Petition, tetrachlorvinphos pet products can be legally sold under
the existing FIFRA registrations.

NRDC’s arguments that vacatur would be more protective of human health
and the environment are unfounded. First, NRDC claims that “remand without
vacatur could needlessly allow the prior decision to remain in force for a
considerable amount of time.” NRDC Mot. at 10. But the prior decision not to
cancel pet uses of tetrachlorvinphos did not change the legal status of that
pesticide. Neither would vacatur of that decision. Whether EPA’s decision
remains intact during or is vacated before remand proceedings has no bearing on

human health or the environment. The status quo—the legal sale of registered
10
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tetrachlorvinphos pet products—is maintained either way. And EPA is committed
to completing remand proceedings in a reasonable time frame. Second, NRDC’s
claim that EPA would rely on the Response to the Cancellation Petition “as a basis
for denying other petitions” to cancel registrations is not only speculative but also
presumes—without cause—that the Agency would rely on a decision while
actively reconsidering it. See id. at 10 & n.4.

C.  This Court Should Not Impose a Schedule on Remand.

NRDC’s request that this Court “at a minimum” impose a deadline on
EPA’s remand proceedings is also unfounded and should be denied. See NRDC
Mot. at 16-20.

As an initial matter, the applicable judicial review provision in FIFRA limits
this Court’s authority to “affirm or set aside” an agency order based on whether
such order is “supported by substantial evidence when considered on the record as
awhole.” 7 U.S.C. 8 136n(b). Nothing in this provision expressly provides the
Court with authority to impose the deadline sought by NRDC on remand, much
less before EPA has even filed its brief on the merits. And NRDC cites no other

authority in its Motion that supports NRDC’s position that this Court could and

11
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should condition remand in this case. Rather, NRDC principally relies on law
review articles and dicta in a concurring opinion. NRDC Mot. at 16-17.3

Even if this Court could grant the relief sought by NRDC, there is no
practical or factual basis on which the Court should do so. EPA already presented
to the Court in its Renewed Motion a reasonable plan for a further proceeding on
remand. The public comment period on the Draft Risk Assessment is currently
open. See 81 Fed. Reg. at 3128 (stating that comments on the Draft Risk
Assessment will be accepted until March 21, 2016). Once EPA considers public
comments received, the Agency will finalize the risk assessment. See EPA

Renewed Mot. at 5. EPA plans to revise its response to NRDC’s petition within 90

% None of the cases cited in footnotes 7-8 of NRDC’s Motion concerned FIFRA or
involved the kind of scientific analyses EPA needs to conduct here. In Greater
Yellowstone Coalition v. EPA, for example, the court ordered EPA to conclude its
voluntary remand proceedings on a narrow Clean Water Act matter within 90 days
where EPA proposed and the parties agreed that 90 days was a reasonable amount
of time to complete remand. Case No. 4:12-cv-60-BLW, 2013 WL 1760286, at
*2-3 (D. Idaho Apr. 24, 2013). In National Association of Regulatory Utility
Commissioners v. Department of Energy, the court held that the Department of
Energy failed for several years to comply with a statutory mandate to reassess
annually fees being charged to generators of nuclear waste even after the
circumstances necessitating the fees changed, and gave the agency six months to
do so on remand. 680 F.3d 819, 820-26 (D.C. Cir. 2012). The court reasoned that
it was not appropriate to suspend the fees and, thus, setting a deadline would
ensure that the agency acted expeditiously on remand. /d. at 820. Finally, in A.L.
Pharma, Inc. v. Shalala, the court gave the Food and Drug Administration 90 days
to provide additional justification for what the court deemed an invalid decision to
approve a drug rather than vacating the decision outright. 62 F.3d at 1492.

12
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days after finalizing the risk assessment. /d. NRDC does not contest these aspects
of EPA’s plan. NRDC nonetheless asks this Court to order EPA to complete
remand proceedings by the end of 2016. NRDC Mot. at 18-19.

As explained in EPA’s Renewed Motion for Voluntary Remand, the amount
of time the Agency needs to consider and respond to public comments is entirely
dependent on the number and complexity of comments received. EPA Renewed
Mot. at 10. Until it has an opportunity to review the public comments on the Draft
Risk Assessment, EPA is not in a position to determine how long the Agency will
need to finalize the risk assessment. As stated in EPA’s opening motion, the
Agency will be able to provide an estimate as to how much time it will take to
complete the final risk assessment within 45 days after the close of the comment
period. Id.

Since EPA is unable at this time to determine how long the Agency will
need to finalize the risk assessment for tetrachlorvinphos, it is not surprising that
NRDC itself does not attempt to explain why its proposed deadline of “the end of
2016 is reasonable. Rather, NRDC’s proposal appears to be motivated by a desire
for EPA to complete remand proceedings before the change in administration
following the November 2016 presidential election. See NRDC Mot. at 18-19.
NRDC cites no authority that would enable this Court to impose a deadline for

remand based on a potential political change. And confining remand on this basis
13
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or otherwise imposing an arbitrary deadline for EPA to finalize the risk
assessment, without knowing the depth and volume of public comments, could
undermine any cancellation proceedings that might ultimately flow from the final
risk assessment.

Before any tetrachlorvinphos registrations could be cancelled, EPA must
submit a draft notice of intent to cancel that incorporates the final risk assessment
to a Science Advisory Panel, among others, in order to obtain the Panel’s advice on
the scientific bases for cancellation. See 7 U.S.C. 88 136w(d)(1), 136d(b). The
Panel holds a public meeting on the science issues involved in potential
cancellation and thereafter issues its comments. EPA must publish the Panel’s
comments and the Agency’s response to those comments. /d. The Agency may
then publish a final notice setting forth its bases for cancellation and provide
affected registrants and other interested persons with an opportunity for a formal
adjudicatory hearing on the proposed cancellation before an Administrative Law
Judge. See 7 U.S.C. § 136d(b); 40 C.F.R. 88 164.21, 164.23. If the Panel or the
Administrative Law Judge has any reservations about the scientific basis for
cancellation, or if EPA significantly revises its scientific position after the
cancellation process has begun, EPA’s ability to successfully prosecute a
cancellation action (and to do so in a timely manner) could be severely hampered.

Thus, it is crucial that EPA be allowed to undertake a comprehensive consideration
14
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of and response to comments raising legitimate scientific issues before finalizing
its risk assessment and possibly initiating any cancellation action.

In short, NRDC’s request amounts to asking this Court to anticipate what
would be an unreasonable delay before the public comment period closes, and
ignores the well-established principle that mandamus, not a schedule on remand, is
the appropriate relief if there were such a delay.* See, e.g., NRDC v. EPA, 489
F.3d 1364, 1375 (D.C. Cir. 2007).

Accordingly, EPA requests that the Court remand the Response to the
Cancellation Petition to the Agency for further consideration—without vacatur and
without a deadline. If, however, this Court is not inclined to grant the relief
requested by EPA, EPA does not oppose a continuation of abeyance until the

Agency has time to evaluate the public comments received in the draft risk

4 NRDC once again conflates this case with the mandamus case Pesticide Action
Network North America v. EPA, 798 F.3d 809 (9th Cir. 2015) (“PANNA”). See
NRDC Mot. at 17-18. In PANNA, this Court granted a renewed petition for writ of
mandamus to compel EPA to act on a 2007 administrative petition to revoke the
tolerances for a different pesticide, chlorpyrifos. 798 F.3d at 815. This case is not
about mandamus or chlorpyrifos. In contrast to PANNA, EPA has acted here; its
November 2014 decision concerning NRDC’s petition to cancel the pet uses of
tetrachlorvinphos is the subject of this case. And PANNA has no bearing on
whether EPA will complete remand proceedings in this case in a reasonable time
frame; the Agency has already completed the first milestone of its plan for remand
in a timely manner by issuing the Draft Risk Assessment in December 2015.
NRDC’s attempts to blur the clear distinctions between PANNA and this case
should be rejected.
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assessment for tetrachlorvinphos. See NRDC Mot. at 19 n.9 (proposing
continuation of abeyance for this period of time). As stated above, EPA will be
able to provide an estimate as to how much time it will take to complete the final
risk assessment within 45 days of the close of the comment period and could
submit a status report at that time.
CONCLUSION

For the foregoing reasons, EPA respectfully requests that the Court remand

the Response to the Cancellation Petition to the Agency for further consideration—

without vacatur and without a deadline.

Dated: March 10, 2016 Respectfully submitted,

JOHN C. CRUDEN
Assistant Attorney General
Environment & Natural Resources Division

s/ Erica M. Zilioli

ERICA M. ZILIOLI

U.S. Department of Justice
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FILED

UNITED STATES COURT OF APPEALS JUN 09 2016
MOLLY C. DWYER, CLERK
FOR THE NINTH CIRCUIT U.S. COURT OF APPEALS

NATURAL RESOURCES DEFENSE No. 15-70025

COUNCIL, INC.,

Petitioner,
ORDER
V.

U.S. ENVIRONMENTAL PROTECTION
AGENCY,

Respondent.

Before: O’SCANNLAIN, CLIFTON, and WATFORD, Circuit Judges.
Respondent’s motion for remand (Docket Entry No. 26) is granted.
Petitioner’s motion for vacatur (Docket Entry No. 27) is denied.

REMANDED.
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1.0  Executive Summary

The insecticide tetrachlorvinphos (TCVP) [(Z)-2-chloro-1-(2,4,5-trichlorophenyl) vinyl dimethyl
phosphate] is a member of the organophosphate (OP) class of pesticides. TCVP is used as a
dermal or oral treatment to livestock (i.e., cattle, swine, poultry and horses) and their premises, in
kennels, outdoors as a perimeter treatment, and as a flea treatment on cats and dogs.
Formulations for pet use include collars, dusts/powders, and pump and trigger sprays. The other
(non-pet) uses include dusts (D), emulsifiable concentrates (EC), feed through (solid and liquid
food additives), feed blocks, and wettable powders (WP). Human exposure to TCVP in food
may occur as a result of consuming residues in animal commodities (e.g., meat). Exposure may
also occur from drinking water that may contain TCVP residues as a result of some outdoor use
patterns. Residential exposures may occur as a result of applying flea products to pets (cats and
dogs) or contacting treated pets. Occupational exposures may occur during application of TCVP
to livestock or their premises, or during outdoor perimeter or kennel treatments. Occupational
exposures may also occur to veterinarians and pet groomers. Exposure via spray drift is not
anticipated based on the current use patterns.

The most recent human health risk assessment for TCVP was completed in December 2015 (D.
Drew et al., 12/21/2015, Tetrachlorvinphos (TCVP) Human Health Draft Risk Assessment (DRA)
for Registration Review, D411095). The current TCVP risk assessment reflects the following
changes since the 2015 risk assessment:

e The reduction of the oral toxicological point of departure (POD) from 8.0 mg/kg/day to
2.8 mg/kg/day based on additional red blood cell (RBC) acetylcholinesterase (AChE)
inhibition data identified during this re-evaluation in the current acute comparative
cholinesterase assay (CCA) study in rats.

e The use of the literature study, Davis, M. et al., Assessing Intermittent Pesticide Exposure
from Flea Control Collars Containing the Organophosphorus Insecticide
Tetrachlorvinphos. Journal of Exposure Science and Environmental Epidemiology
((2008) 18, 564-57), (hereinafter Davis study), following approval for its use in risk
assessment by the Human Studies Review Board (HSRB) in January 2016. Previously,
risk estimates from both a surrogate residue transfer study (i.e., an amitraz pet collar
study?) and the Davis literature study were presented. HED is now relying solely on the
Davis study data since these chemical-specific data have been approved by the HSRB for
use and result in a higher estimated exposure potential (i.e., are more health protective)
than the surrogate data.

e Following a reassessment of the mutagenicity data available on TCVP, the relevance of
the mutagenic findings to the tumorigenic response seen in female mice cannot be

L MRID 49468801: Determination of Transferable Residues of Amitraz from the Hair of Dogs Following the
Application of the Preventic® Collar.
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established. Therefore, a follow-up mouse micronucleus assay (OPPTS Harmonized
Guideline 870.5395) is required for TCVP. Additionally, a study that investigates
possible genotoxic activity in the target organ (liver) is required. This latter study should
examine DNA damage potential (Comet assay, DNA adduct formation, or any other
DNA target)?.

e Following the Dec. 21, 2015 TCVP risk assessment, information was submitted during
the public comment period to address whether the active ingredients in TCVP pet collars
are released as a liquid or solid (dust) form, or both. The submitted information describes
that both a liquid and particulate, or dust, are present on the surface of the pet collar.
Therefore, HED has assumed that TCVP could be transferred in either form from the
collar to the pet’s fur and result in the potential for post-application exposures from
contact with the treated pet. HED has assessed exposures resulting from the TCVP pet
collar uses assuming that the TCVP pet collar product exists as a liquid and solid form
concurrently at varying ratios (e.g., 1/99, 50/50, and 99/1 liquid/dust). [See Section 6.0 of
this document for a complete description of this approach].

This document also addresses, where appropriate, the comments received during the public
comment period following publication of the 2015 TCVP draft human health risk assessment.
A comprehensive response to comments received is also provided in the following memo: D.
Drew et al., Tetrachlorvinphos (TCVP) Health Effects Division Response to Comments on the
December 21, 2015 Draft Human Health Risk Assessment for TCVP Registration Review,
D433403, 12/21/2016).

Hazard

TCVP is a member of the OP class of pesticides. For TCVP, like other OPs, the initiating event
in the adverse outcome pathway/mode of action (AOP/MOA) involves inhibition of the enzyme
acetylcholinesterase (AChE) via phosphorylation of the serine residue at the active site of the
enzyme. This inhibition leads to accumulation of acetylcholine and ultimately to neurotoxicity
in the central and/or peripheral nervous system. For TCVP, AChE inhibition is the most
sensitive endpoint in the toxicology database in multiple species, durations, lifestages, and
routes. TCVP does not require metabolic activation to an oxon to inhibit AChE; i.e., the parent
compound is the active form inhibiting AChE. OPs generally exhibit a phenomenon known as
steady state AChE inhibition. After repeated dosing at the same dose, the degree of inhibition
comes into equilibrium with the production of new, uninhibited enzyme. At this point, the
amount of AChE inhibition at a given dose remains consistent across duration. In general, OPs
reach steady state within 2-3 weeks; a pattern that is observed for most OPs, but not every OP,
like TCVP, which shows no difference in response across duration. For TCVP the steady state is

2 N. McCarroll and D. Davis, 12/21/2016, Tetrachlorovinphos (TCVP): Revisit of Mutagenicity Studies,
TXR#0057553, D437226.
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reached after a single day of exposure. As such, the endpoint selection for TCVP considers data
available for all durations of dosing when choosing the most protective point of departure.

The toxicology database for TCVP is complete except the requirement for additional
mutagenicity studies [a follow-up mouse micronucleus assay (OPPTS Harmonized Guideline
870.5395) and an assay that examines possible genotoxic activity in the target (liver) organ]
(McCarroll, 2016; TXR No. 0057226)3. TCVP has cholinesterase data across multiple lifestages,
durations, and routes for both red blood cell (RBC) and brain cholinesterase inhibition. There
are acceptable studies available for toxicity endpoint and point of departure (POD) selection. For
TCVP, RBC AChE inhibition is the most sensitive endpoint and is the endpoint from which the
PODs for all TCVP exposure routes and durations were selected.

There is no evidence of quantitative or qualitative sensitivity in the developmental rat and rabbit
studies or in the gestational (fetus) or juvenile components of the comparative cholinesterase
assay (CCA) studies in rats. AChE data from the CCA studies suggest that the fetus is not more
sensitive than the pregnant dam, and that pregnant females are not more sensitive than non-
pregnant females with respect to cholinesterase inhibition. When comparing RBC BMD 1o
(benchmark dose) estimates from across the acute (single dose) CCA and repeat dose CCA
studies, it is apparent that there are no age-related (or duration-related) differences. The acute
and steady state PODs selected for oral exposure risk assessment are based on RBC AChE
inhibition in the postnatal day 11 (PND11) and postnatal day 21 (PND21) pups in the acute CCA
since they provide the most robust dose-responses and are protective of all life stages. Although
the steady state dietary POD was selected from an acute CCA, the acute study is considered
appropriate for longer term durations since AChE data across the TCVP database demonstrate
that there is no progression of AChE inhibition over exposure duration, and steady state
inhibition occurs essentially after a single dose.

High quality AChE data for the dermal and inhalation routes are also available and allow for
route specific evaluation. RBC AChE inhibition was observed in both sexes in the inhalation
study (brain AChE was not assessed), while no inhibition of RBC or brain AChE was observed
in the dermal study up to the limit dose. A non-cancer dermal assessment is not required for
TCVP; however, a cancer dermal assessment is required. The dermal absorption factor is 9.6%
for TCVP.

TCVP is classified as a Group C possible human carcinogen (based on statistically significant
increases in combined hepatocellular adenoma/carcinoma in female mice) with a linear low-dose
approach for quantification of risk using the oral slope factor (Q1*) of 1.83 x 103 (mg/kg/day)™.
Whereas parent compound TCVP is the residue of concern for AChE inhibition, TCVP plus
metabolites containing the 2,4,5 trichlorobenzene moiety are the residues of concern for cancer
assessment. Following a reassessment of the mutagenicity data available on TCVP, it was
determined that the relevance of the mutagenic findings to the tumorigenic response seen in

3 Ibid.
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female mice cannot be established. Following the submission and review of the required
mutagenicity assays, the need for an updated cancer assessment will be determined.

For TCVP, as for other OPs, the FQPA safety factor (SF) of 10X has been retained for infants,
children, youths, and women of childbearing age for all exposure scenarios due to uncertainty in
the human dose-response relationship for neurodevelopmental effects (see Section 4.5).

For the acute and steady state dietary assessments, a total uncertainty factor of 1000X is
appropriate for infants, children, youths and females of childbearing age (10X to account for
interspecies extrapolation and 10X for intraspecies variation and the 10X FQPA SF). The only
population subgroup for dietary exposure scenarios for which the FQPA SF is not retained is
adults 50-99 years of age; therefore, the total uncertainty factor for that population is 100X.

A total uncertainty factor of 1000X is appropriate for residential incidental oral exposures (10X
for interspecies extrapolation, 10X for intraspecies variation, and a 10X FQPA SF). A total
uncertainty factor of 300X is appropriate for all inhalation exposures: 3X for interspecies
extrapolation, 10X for intraspecies variation, and a 10X FQPA SF for residential assessments (or
a 10X database uncertainty factor for occupational assessments to protect potentially pregnant
female workers) due to uncertainty in the human dose-response relationship for
neurodevelopmental effects (see Section 4.5).

Tolerances

Tolerances for residues of TCVP are established under 40 CFR §180.252 for livestock
commodities based on oral feed-through and direct dermal uses on livestock (cattle, swine, and
poultry). The residues of concern for tolerance enforcement are tetrachlorvinphos, des-O-methyl
tetrachlorvinphos, 1-(2,4,5-trichlorophenyl)ethanol (free and conjugated forms), 2,4,5-
trichloroacetophenone, and 1-(2,4,5-trichlorophenyl)ethanediol (frequently abbreviated as
TCVP, TCVPdeme, TCPEol , TCPEone, and TCPEdiol, respectively). The current tolerance
expression under 40 CFR 8180.252 includes all of these residues except des-O-methyl
tetrachlorvinphos; this metabolite should be included in the tolerance expression. The current
tolerance levels should be updated in the 40 CFR as discussed in Section 2.2.3.

There are no Codex maximum residue limits (MRLSs) established or proposed for residues of
TCVP. Canada has established MRLs for plant (apple and grape) and livestock commodities.
The differences in U.S. and Canadian residue definitions prohibit harmonization.

Dietary Risk Assessment

Acute (TCVP), steady state (TCVP), and cancer (TCVP plus metabolites containing the 2,4,5
trichlorobenzene moiety) dietary (food and drinking water) exposure and risk assessments were
conducted using the DEEM-FCID v3.16 model. The dietary exposure analyses for TCVP are
mostly refined. The only food forms included in the analyses are based on animal commodities.
The food residues were based upon U. S. Department of Agriculture’s Pesticide Data Program
(USDA PDP) monitoring data except where no appropriate PDP data were available (i.e.,
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residues from poultry dermal application studies were used for poultry fat and skin). The
Biological and Economic Analysis Division (BEAD) of OPP provided percent of livestock
treated information. Model-derived estimated drinking water concentrations (EDWCs) were
provided by the Environmental Fate and Effect Division (EFED). A distribution of EDWCs was
used probabilistically in the acute and steady state analyses. For the cancer analysis, the EDWC
was included as a single point estimate.

The acute dietary (food only) exposure analysis resulted in risk estimates above HED’s level of
concern (exceeded 100% the acute population adjusted dose (aPAD)) at the 99.9th percentile of
exposure for the children’s population subgroups. The highest exposed subgroup is children 3-5
years old at 190% of the aPAD. When drinking water is analyzed by itself, the acute dietary
(water only) risk estimates are all below HED’s level of concern for the U.S. population and all
population subgroups at the 95" and 99.9" percentile of exposure.

The steady state (food only) exposure analysis resulted in risk estimates above HED’s level of
concern (exceeded 100% the steady state population adjusted dose (ssPAD)) at the 99.9th
percentile of exposure for the children’s population subgroups. The highest exposed subgroup is
children 3-5 years old at 120% of the ssPAD. The steady state dietary (water only) risk estimates
are all below HED’s level of concern for the U.S. population and all population subgroups at the
95Mand 99.9™" percentile of exposure.

Residential Handler Risk Assessment

HED uses the term “handlers” to describe those individuals who are involved in the pesticide
application process. HED believes that there are distinct tasks related to applications and that
exposures can vary depending on the specifics of each task. Residential handlers are assumed to
complete all elements of an application without use of any protective equipment.

Residential TCVP handler exposures are anticipated to be short- (1 to 30 days) and intermediate-
term (1 to 6 months) in duration. However, because of the steady state AChE inhibition
exhibited by the OPs (typically 21 days and longer for OPs, but 1 day to reach steady state for
TCVP), steady state exposures were assessed and presented for residential exposures to TCVP
pet products. Residential handler exposures to TCVP pet products may occur via the dermal or
inhalation routes while the product is placed on a cat or dog. Both steady state non-cancer and
cancer residential handler exposure assessments were performed for adult homeowners applying
TCVP pet collars, dusts/powders, and pump/trigger sprays products to cats and dogs. Since there
is no non-cancer dermal hazard for TCVP, the steady state (non-cancer) handler assessment
includes only inhalation exposures. For the cancer assessment, both dermal and inhalation
exposures are assessed.

Residential Handler Steady State (Non-Cancer):

Pet Collars: Because there is uncertainty as to whether the TCVP pet collars are liquid and/or
dust formulated products, residential handler (adult) steady state inhalation exposures were
evaluated assuming both liquid and dust residues are present simultaneously at varying ratios

Page 8 of 195

APP177



Case: 19-71324, 05/29/2019, 1D: 11311338, DktEntry: 1-3, Page 181 of 419

(e.g., 1/99, 50/50, and 99/1 liquid/dust). Unit exposure (UE) data (for handler exposure), and
residue transfer data and transfer coefficients (for post-application exposure) specific to each
formulation type were used. For handlers, the liquid formulation assessment used spot-on
surrogate UE data, which assumes negligible inhalation exposure; therefore, only the dust-
specific UE data (i.e., a TCVP dust/powder applicator exposure study) is expected to result in the
potential for inhalation exposures. In the case of handlers, therefore, the dust formulation drives
any potential exposure. No non-cancer inhalation risks of concern were identified for residential
handlers for any liquid/dust formulation ratio assumption (all MOEs > level of concern (LOC) of
300). When assuming a ratio of 1/99 liquid/dust, MOEs range from 920 to 4,600; when
assuming a ratio of 50/50 liquid/dust, MOEs range from 1,800 to 9,100; and when assuming a
ratio of 99/1 liquid/dust, MOEs range from 91,000 to 450,000.

Dust/Powder and Pump/Trigger Spray: All residential handler (adult) non-cancer steady state
inhalation risks estimated for the TCVP pet dust/powder and pump/trigger spray formulations are
not of concern (i.e., all MOEs are > 300; LOC = 300; range = 3,200 to 160,000).

Residential Handler Cancer:

Pet Collars: Residential handler cancer risks (combined dermal and inhalation) estimated for
TCVP pet collars assuming 1/99 and 50/50 liquid/dust formulation ratios are all 10". When
assuming a 99/1 liquid/dust formulation for pet collars, the residential handler cancer risk
estimates are all 108,

Dust/Powder and Pump/Trigger Spray: Residential handler estimated cancer risks (combined
dermal and inhalation) for TCVP dusts/powders range from 107 to 10, and for pump/trigger
sprays range from 10° to 1078,

Residential Post-Application Risk Assessment

There is the potential for post-application exposure for individuals exposed as a result of
contacting a cat or dog previously treated with TCVP pet products (dusts/powders, pump/trigger
sprays, pet collars). Since there is no non-cancer dermal hazard for TCVP, a quantitative non-
cancer post-application dermal exposure assessment was not performed for adults or children. A
quantitative residential post-application inhalation exposure assessment was not performed as
inhalation exposure is expected to be negligible from applications to pets. The quantitative
exposure/risk assessment for residential post-application exposures is based on incidental oral
(hand-to-mouth) exposure to children (1 to < 2 years old) from contacting cats and dogs treated
with TCVP. While not the only lifestage potentially exposed for these post-application
scenarios, this lifestage is health protective for the exposures and risk estimates for any other
potentially exposed lifestage.

Residential TCVP post-application exposures are anticipated to be short- (1 to 30 days),
intermediate-term (1 to 6 months), and long-term (>6 months — for pet collar scenarios only) in

duration. However, because of the steady state AChE inhibition exhibited by the OPs, steady
state exposures were assessed and presented for residential exposures to TCVP pet products.
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Residential Post-Application Steady State (Non-Cancer):

Pet Collars: As was done for residential handlers, due to the uncertainty as to whether the TCVP
pet collars are liquid and/or dust formulated products, residential post-application exposures
were evaluated assuming both liquid and dust residues are present simultaneously at varying
ratios (e.g., 1/99, 50/50, and 99/1 liquid/dust). For post-application exposure from pet collars,
the same data were used to estimate transferable residues for both liquid and dust formulations;
however, the transfer coefficients used to assess potential post-application exposure to dust
formulations are much higher compared to those used for liquid formulations. Therefore, as with
handlers, the post-application risk estimates are driven by the presence of dust in the
formulations. Children’s incidental oral (hand-to-mouth) steady state exposures to pets treated
with TCVP collars are estimated to be of concern regardless of the ratio of liquid/dust assumed
(i.e., MOEs < 1000; LOC =1000). When assuming a 1/99 liquid/dust formulation ratio, MOEs
range from 0.91 to 7.4. When assuming a 50/50 liquid/dust formulation, MOEs range from 1.8
to 15, and when assuming a 99/1 liquid/dust formulation, MOEs range from 65 to 530.

Dust/Powder and Pump/Trigger Spray: Children’s incidental oral (hand-to-mouth) steady state
exposures to pets treated with TCVP dust/powders are estimated to be of concern (MOEs range
from 98 to 640; LOC = 1000). However, children incidental oral exposures to pets treated with
TCVP pumpl/trigger spray products are estimated not to be of concern (i.e., MOEs are > 1000;
MOEs range from 1,600 to 15,000).

Residential Post-Application (Cancer):

Pet Collars: Residential post-application cancer (adult; dermal only as post-application inhalation
exposure is negligible for this use) risk estimates for TCVP pet collars assuming 1/99 or 50/50
liquid/dust formulation ratios range from 10 to 10*. When assuming a 99/1 liquid/dust
formulation ratio, cancer risk estimates range from 10 to 10°°.

Dust/Powder and Pump/Trigger Spray: Residential post-application cancer (adult; combined
dermal and inhalation) risks estimated for TCVP dust/powder products range from 107 to 10°°,
and for TCVP pumpl/trigger sprays are all 107,

Spray Drift

A quantitative spray drift assessment was not conducted because the use of TCVP for direct
animal treatment to livestock and their premises, in kennels, outdoors as a perimeter treatment,
and as a flea treatment on cats and dogs are either 1) not applied via aircraft, groundboom, or
airblast equipment or 2) for applications to poultry buildings with groundboom equipment, the
use is indoors and not anticipated to be a significant source of spray drift.

Aggregate Risk Assessment

The acute aggregate risk assessment combines exposures to TCVP from food and drinking water.
There are acute risk estimates of concern for food only; therefore, a quantitative acute aggregate
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risk assessment was not conducted. The steady state aggregate assessment includes the steady
state dietary (food and drinking water) and residential exposures. However, because there are
risks of concern associated with both dietary (food) and residential exposure, a quantitative
steady state aggregate risk assessment was not conducted. If mitigation occurs such that the risks
for the individual contributors to the aggregate risk are acceptable, a quantitative assessment may
be completed at that time.

The cancer aggregate risk assessment combines residential and dietary (food and drinking water)
expected lifetime exposures for adults. For TCVP, a cancer aggregate assessment was performed
for adult handlers and for adult post-application activities related to residential pet product use.

The residential handler cancer aggregate assessment uses exposures from applying TCVP
products to pets. The cancer aggregate assessment combines the highest (worst case, upper
bound) handler exposure for each pet product formulation type with dietary exposure; this results
in aggregate cancer risk estimates that are protective of exposures to other registered pet products
of the same formulation type. The cancer aggregate (dietary and residential exposures) risk
estimates for handlers for the upper bound exposures for collars, dust/powders, and pump/trigger
sprays are in the 10 to 10°° range

The residential post-application cancer aggregate assessment uses exposures from contacting
pets treated with TCVP products. The cancer aggregate assessment combines the highest (worst
case, upper bound) post-application exposure for each pet product formulation type with dietary
exposure; this results in aggregate cancer risk estimates that are protective of exposures to other
registered pet products of the same formulation type. The cancer aggregate (dietary and
residential exposures) post-application risk estimates for the upper bound exposures for collars,
dust/powders, and pump/trigger sprays range from 10 to 10,

Occupational Handler Risk Assessment

HED uses the term handlers to describe those individuals who are involved in the pesticide
application process. HED believes that there are distinct job functions or tasks related to
applications and exposures can vary depending on the specifics of each task. Job requirements
(amount of chemical used in each application), the kinds of equipment used, the target being
treated, and the level of protection used by a handler can cause exposure levels to differ in a
manner specific to each application event. Occupational handler exposures to TCVP may occur
via the dermal or inhalation routes while the mixing/loading and applying products registered for
dermal or oral treatment to livestock and their premises, in kennels, outdoors as a perimeter
treatment, and as a flea treatment on cats and dogs (professional pet handlers).

Occupational handler exposure is expected to be short- and intermediate-term in duration.
However, because of the steady state AChE inhibition exhibited by the OPs, steady state
exposures were assessed and presented for occupational exposures to TCVP products. Both
steady state non-cancer and cancer handler exposure assessments were performed. Since there is
no non-cancer dermal hazard for TCVP, the steady state (non-cancer) handler assessment

Page 11 of 195

APP180



Case: 19-71324, 05/29/2019, 1D: 11311338, DktEntry: 1-3, Page 184 of 419

includes only inhalation exposures. For the cancer assessment, both dermal and inhalation
exposures are assessed.

Occupational Handler Steady State (Non-Cancer):

Of the 198 total occupational handler exposure scenarios assessed, the majority (162) are not of
concern (i.e., steady state inhalation MOEs are > 300; LOC = 300) with currently required
personal protective equipment (PPE) (i.e., respiratory protection). Of the remaining 36 handler
exposure scenarios, an additional 25 are not of concern with consideration of increasing levels of
respiratory protection (i.e., 11 occupational handler exposure scenarios result in estimated risks
of concern despite the addition of respiratory protection or engineering controls).

Occupational Handler Cancer:

Occupational cancer risks were estimated for both private/farmer and contract/commercial
handlers. Cancer risk estimates, with currently required PPE, range from 107*° to 107 for
private/farmer handlers and from 10%° to 10 for contract/commercial handlers.

Occupational Post-Application Risk Assessment

HED uses the term post-application to describe exposures that occur when individuals are
present in an environment that has been previously treated with a pesticide (also referred to as re-
entry exposure). Such exposures may occur when workers enter previously treated areas to
perform job functions, including activities related to crop production, such as scouting for pests
or harvesting. Post-application exposure levels vary over time and depend on such things as the
type of activity, the nature of the crop or target that was treated, the type of pesticide application,
and the chemical’s degradation properties.

Occupational post-application exposures are not anticipated for TCVP as the majority of
application scenarios are not to foliar surfaces. The use of TCVP outdoors as a perimeter
treatment is not expected to result in occupational post-application exposure as reentry activities
related to crop production (e.g., scouting, harvesting) are not anticipated for this use pattern.

Human Studies Review

This risk assessment relies in part on data from studies in which human subjects were
intentionally exposed to a pesticide or other chemical. These data, which include studies from
Pesticide Handler Exposure Database (PHED) 1.1; the AHETF database; the Residential SOPs
(Treated Pets); as well as a TCVP dust/powder applicator exposure study (MRID 45519601), a
mixer/loader/applicator wettable powder study (MRID 42622301), and TCVP dust and pump
spray study (MRID 45485501): (1) are subject to ethics review pursuant to 40 CFR Part 26, (2)
have received the review necessary for consideration in this risk assessment, and (3) are
compliant with applicable ethics requirements. For certain studies, the ethics review may have
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included review by the HSRB. Descriptions of data sources, as well as guidance on their use,
can be found at the agency website.*

Data were also used from a literature study using TCVP pet collars, Davis, M. et. al., Assessing
Intermittent Pesticide Exposure from Flea Control Collars Containing the Organophosphorus
Insecticide Tetrachlorvinphos. Journal of Exposure Science and Environmental Epidemiology.
(2008) 18, 564-57). On January 12-13, 2016 the EPA HSRB met to address the scientific and
ethical charge questions related to the Davis study. The HSRB concluded that, “the research is
scientifically sound and, if used appropriately, the pet fur transferable residue data from the
rubbing protocol used in the study can provide useful information for evaluating potential
exposures of adults and children from contact with dogs treated with tetrachlorvinphos
containing pet collars.””

CropLife America Petition

On November 29, 2016, CropLife America (CLA) submitted a petition to EPA asking the agency to
“halt regulatory decisions that are highly influenced/determined by results of epidemiological studies
that do not meet well-defined data quality standards, and that are not integrated into the health risk
assessment in a transparent, well-defined manner.” Any interim or final registration review decision
for TCVP could potentially be impacted by EPA consideration of the epidemiological studies
identified in the CLA petition. EPA is therefore placing a copy of the CLA petition in the
registration review docket for TCVP. In the near future, EPA intends to publish a notice on its
Pesticide Website announcing the receipt of the CLA petition and opening a comment period on the
petition. Persons wishing to comment on the petition should respond to EPA in connection with that
comment period.

2.0 HED Recommendations

2.1 Data Deficiencies

A follow-up mouse micronucleus assay (OPPTS Harmonized Guideline 870.5395) and a study
that investigates possible genotoxic activity in the target organ (liver) are required. This latter
study should examine DNA damage potential (Comet assay, DNA adduct formation, or any
other DNA target).

Based on the findings from the mutagenicity revisit, HED is recommending that TCVP be
assayed in a follow-up mouse micronucleus assay (OPPTS Harmonized Guideline 870.5395)

4 https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-handler-exposure-data
and https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/occupational-pesticide-post-application-
exposure

5 Letter from Liza Dawson, PhD, Chair of the EPA HSRB to Thomas Burke, PhD, MPH, EPA Science Advisor.
Subject: January 12-13, 2016 EPA Human Studies Review Board Meeting Report. March 30, 2016.
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using both sexes, an appropriate sample size (5/sex/dose/sacrifice time) and oral treatment
(dietary would be the best fit for the risk assessment). HED further recommends that the assay
should cover the range of doses used in the 1980 Hazleton study (MRID 00117443) that will
span the tumorigenic dose range for both sexes and the conditions should simulate conditions in
the Amer et al., 1983 study. An additional study which would investigate possible genotoxic
activity in the target organ (i.e., mouse liver) should be performed. This assay with the target
tissue would be appropriate and should follow a similar protocol as described above and should
examine DNA damage potential (e.g., Comet assay, DNA adduct formation or any other DNA
target)®.

2.2 Tolerance Considerations
2.2.1 Enforcement Analytical Method

A gas liquid chromatography (GLC) method for the determination of TCVP per se in livestock
commodities is described in the Pesticide Analytical Method (PAM), Vol. 11, as Method I.

The registrant has submitted a method (14020.6106) for the determination of tetrachlorvinphos
and its metabolites (TCVPdeme, TCPEdiol, TCPEone and TCPEol) in livestock commaodities,
which uses QUEChERS and LC/MS/MS methods. The test data for method 14020.6106 are
classified as scientifically acceptable for use as an analytical method for ruminant and poultry
commodities.

The submitted multiresidue method testing data are acceptable and indicate that FDA
multiresidue methods are not suitable for analysis of the TCVP metabolites TCPEdiol and
TCVPdeme. However, the metabolites TCPEol and TCPEone were recoverable under Protocol
F, although fortified recoveries were small (<50%).

It should be noted that the FDA PESTDATA database dated 8/93 (PAM Vol. I, Appendix II)
indicates that parent compound TCVP is completely recovered (>80%) using FDA multiresidue
method protocol D (section 232.4) but is not recovered using protocol E (Sections 211.1/231.1
and 212.1/232.1, fatty and nonfatty matrices).

2.2.2 International Harmonization

There are no Codex maximum residue limits (MRLS) established or proposed for residues of
TCVP. Canada has established MRLs for plant (apple and grape) and livestock commodities.
The U.S. tolerances are for livestock commaodities; there are no registered crop uses. Canada’s
residue definition is 2-chloro-1-(2,4,5-trichlorophenyl) vinyl dimethyl phosphate (TCVP) and its

6 N. McCarroll and D. Davis, 12/21/2016, Tetrachlorovinphos (TCVP): Reuvisit of Mutagenicity Studies,
TXR#0057553, D437226.

Page 14 of 195

APP183



Case: 19-71324, 05/29/2019, 1D: 11311338, DktEntry: 1-3, Page 187 of 419

low melting isomer as opposed to the U.S. definition which includes the parent compound TCVP
plus the four metabolites of concern. The differences in U.S. and Canadian residue definitions
prohibit harmonization. HED has not examined the Canadian registrations; different use patterns
may also be a factor in achieving harmonization. A summary of U.S. and international
tolerances and maximum residue limits is presented in Appendix F.

2.2.3 Recommended Tolerances

Tolerances for residues of TCVP in livestock commaodities are established under 40 CFR
8180.252. The current tolerance expression is for the combined residues of tetrachlorvinphos
[(Z2)-2-chloro-1-(2,4,5-trichlorophenyl)vinyl dimethyl phosphate] and its metabolites, 1-(2,4,5-
trichlorophenyl)-ethanol (free and conjugated forms), 2,4,5-trichloroacetophenone, and 1-(2,4,5-
trichlorophenyl)-ethanediol.

The HED Metabolism Committee has determined that the residues of concern for tolerance
enforcement are tetrachlorvinphos, des-O-methyl tetrachlorvinphos, 1-(2,4,5-
trichlorophenyl)ethanol (free and conjugated forms), 2,4,5-trichloroacetophenone, and 1-(2,4,5-
trichlorophenyl)ethanediol. The current tolerance expression under 40 CFR 8180.252 includes
all of these residues except des-O-methyl tetrachlorvinphos; this metabolite should be included in
the tolerance expression. To allow separate risk assessments for 1) cholinesterase inhibition
(parent TCVP only) and 2) carcinogenicity (parent plus metabolites), the tolerances for each
livestock commaodity should also specify the maximum residues of TCVP per se from the total
residues. The tolerance definition should be modified as follows, to be consistent with the
Tolerance Expression Guidance issued 5/27/09 (S. Knizner).

Tolerances are established for residues of the insecticide tetrachlorvinphos, including its
metabolites and degradates, in or on the commodities in the table below. Compliance
with the tolerance levels specified below is to be determined by measuring only the sum
of tetrachlorvinphos [(Z)-2-chloro-1-(2,4,5-trichlorophenyl)vinyl dimethyl phosphate)
and its metabolites chloro- 1 -(2,4,5-trichlorophenyl)-vinylmonomethyl phosphate, 1-
(2,4,5-trichlorophenyl)-ethanol (free and conjugated forms), 2,4,5-trichloroacetophenone,
and 1-(2,4,5-trichlorophenyl)-ethanediol, calculated as the stoichiometric equivalent of
tetrachlorvinphos, in or on the commaodity.

Table 2.2.3.  Tolerance Reassessment Summary for Tetrachlorvinphos.

more than 0.1 ppm is
tetrachlorvinphos per se)

fat;
0.75 (0.34) peritoneal fat

Commaodity Established | Maximum Residues ? | Reassessed Comments;
Tolerance * (ppm) Tolerance Correct Commodity
(ppm) 34 Definition
(ppm)
Cattle, fat (of which no 0.2 0.84 (0.56) subcutaneous 1.0 Cattle, fat (of which no more

than 0.6 ppm is
tetrachlorvinphos per se)
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Table 2.2.3.  Tolerance Reassessment Summary for Tetrachlorvinphos.
Commodity Established Maximum Residues ? | Reassessed Comments;
Tolerance * (ppm) Tolerance Correct Commodity
(ppm) 34 Definition
(ppm)
Cattle, kidney (of which 1.0 -- Remove
no more than 0.05 ppm is
tetrachlorvinphos per se)
- - See cattle, meat byproducts
Cattle, liver (of which no 0.5 -- Remove
more than 0.05 ppm is
tetrachlorvinphos per se)
Cattle, meat (of which no 2.0 0.27 (0.21) muscle 0.3 Cattle, meat (of which no
more than 2.0 ppm is more than 0.2 ppm is
tetrachlorvinphos per se) tetrachlorvinphos per se)
Cattle, meat by products, 1.0 -- Remove | See cattle, meat byproducts
except kidney and liver
Cattle, meat by products None 0.16 (<0.01) liver; 1.0 Cattle, meat byproducts (of
0.28 (0.015) kidney; which no more than 0.6 ppm
0.84 (0.56) subcutaneous is tetrachlorvinphos per se) ®
fat;
0.75 (0.34) peritoneal fat;
0.27 (0.21) muscle
Egg (of which no more 0.2 0.288 (0.026) 0.3 Egg (of which no more than
than 0.05 ppm is 0.03 ppm is tetrachlorvinphos
tetrachlorvinphos per se) per se)
Hog, fat (of which no 0.2 0.84 (0.56) subcutaneous 1.0 Hog, fat (of which no more
more than 0.1 ppm is fat; than 0.6 ppm is
tetrachlorvinphos per se) 0.75 (0.34) peritoneal fat tetrachlorvinphos per se)
Hog, kidney (of which no 1.0 -- Remove | See hog, meat byproducts
more than 0.05 ppm is
tetrachlorvinphos per se)
Hog, liver (of which no 0.5 -- Remove
more than 0.05 ppm is
tetrachlorvinphos per se)
Hog, meat (of which no 2.0 0.27 (0.21) muscle 0.3 Hog, meat (of which no more
more than 2.0 ppm is than 0.2 ppm is
tetrachlorvinphos per se) tetrachlorvinphos per se)
Hog, meat byproducts, 1.0 -- Remove | See hog, meat byproducts
except kidney and liver
Hog, meat by products None 0.16 (<0.01) liver; 1.0 Hog, meat byproducts (of

0.28 (0.015) kidney;
0.84 (0.56) subcutaneous
fat;

0.75 (0.34) peritoneal fat;
0.27 (0.21) muscle

which no more than 0.6 ppm
is tetrachlorvinphos per se) ®

Page 16 of 195

APP185




Case: 19-71324, 05/29/2019, 1D: 11311338, DktEntry: 1-3, Page 189 of 419

Table 2.2.3.  Tolerance Reassessment Summary for Tetrachlorvinphos.

Commodity Established Maximum Residues ? | Reassessed Comments;
Tolerance * (ppm) Tolerance Correct Commodity
(ppm) g8 Definition
(ppm)
Milk, fat (reflecting 0.05 0.072 (0.036) for milk; 0.1 Milk (of which no more than
negligible residues in 0.078 (<0.01) for cream 0.04 ppm is tetrachlorvinphos
whole milk and of which per se)

no more than 0.05 ppm is
tetrachlorvinphos per se)

Poultry, fat (of which no 7.0 1.298 (0.099) abdominal 1.4 Poultry, fat (of which no
more than 7.0 ppm is fat more than 0.1 ppm is
tetrachlorvinphos per se) tetrachlorvinphos per se)
Poultry, liver (of which no 2.0 Remove | See poultry, meat byproducts

more than 0.05 ppm is
tetrachlorvinphos per se)

Poultry, meat (of which no 3.0 0.40 (0.082) muscle 0.4 Poultry, meat (of which no
more than 3.0 ppm is more than 0.1 ppm is
tetrachlorvinphos per se) tetrachlorvinphos per se)
Poultry, meat byproducts, 2.0 -- Remove | See poultry, meat byproducts
except liver
Poultry, meat byproducts None 0.52 (0.016) liver; 20 Poultry, meat byproducts (of

0.58 (0.022) which no more than 6.0 ppm

kidney; is tetrachlorvinphos per se) °
0.40 (0.082) muscle;
19.41 (6.03) skin with fat;
1.30 (0.099) abdominal
fat

1 Time-limited tolerances; current tolerance expression is for the combined residues of tetrachlorvinphos [(Z)-2-chloro-1-(2,4,5-
trichlorophenyl)vinyl dimethyl phosphate] and its metabolites, 1-(2,4,5-trichlorophenyl)-ethanol (free and conjugated forms),
2,4 5-trichloroacetophenone, and 1-(2,4,5-trichlorophenyl)-ethanediol; expression should also include des-O-methyl
tetrachlorvinphos.

2 Total residues of tetrachlorvinphos and its metabolites, TCVVP-deme, TCPEone, TCPEol (free and conjugated forms), and
TCPEdiol (free and conjugated), expressed in terms of parent equivalents; the value in parentheses represents the maximum
residues of the parent tetrachlorvinphos.

3 Reassessed tolerance is based on the maximum residue from the respective magnitude of the residue study; the maximum
residues of the parent tetrachlorvinphos are reported in the corrected commodity definition.

4The residue data for cattle can be used to set tolerances for hog commaodities since residues in hog tissues are not likely to be
greater than those in cattle tissues.

5 According to the 18 July 2007 Minutes of the HED ChemSAC meeting, the guidance document will be revised to include
language detailing the use of the highest residue data for any tissue (liver, kidney, fat, skin or muscle) to determine the tolerance
for meat byproducts. A single tolerance on “meat byproducts” will be recommended based on that highest residue, and
individual tolerances will no longer be set on liver, kidney, or meat byproducts (except liver and kidney).

2.3 Label Recommendations

2.3.1 Recommendations from Residue Reviews
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The following label revisions are recommended based on the application methods and rates used
in the tetrachlorvinphos magnitude of the residue studies, which were used to determine the
appropriate tolerance levels in livestock commodities (GLN 860.1200 Directions for Use):

. Based on the magnitude of the residue study on cattle, the product labels with direct
animal spray uses on cattle (EPA Reg. Nos. 61483-43 and 61483-50) should be amended
to specify a maximum of three applications, with two-week retreatment intervals, at 19 g
ai/animal/dose. The product label for Ravap (EPA Reg. No. 61483-50) should also be
amended to provide conversion factors to allow calculation of direct animal spray
treatment rate in terms of g ai/animal.

. Based on the magnitude of the residue study on poultry, the product labels with direct
animal spray uses on poultry (EPA Reg. Nos. 61483-43 and 61483-50) should be
amended to specify a maximum of seven applications (with two-week retreatment
intervals) at 0.18 g ai/hen/application. Note that the label should specify the weight or
volume of the product to be applied.

3.0 Introduction

3.1 Chemical Identity

Table 3.1. Tetrachlorvinphos Nomenclature.

Compound Cl

o)

. S

H,CcO /o
OCH,
Cl Cl

Common name Tetrachlorvinphos
Company experimental name | TCVP
IUPAC name (2)-2-chloro-1-(2,4,5-trichlorophenyl) vinyl dimethyl phosphate
CAS registry number 22248-79-9

See Appendices D and E for nomenclature and physical/chemical properties of TCVP and
metabolites (TCVPdeme, TCPEdiol, TCPEone and TCPEol, TCCEol, TCBA).

3.2 Physical/Chemical Characteristics

Technical tetrachlorvinphos is a tan to brown crystalline solid with a melting point of 93-98 °C.
TCVP is not expected to volatilize significantly due to a low vapor pressure of 2.6 x 107 torr
(25°C). The solubility of tetrachlorvinphos in water at 25°C is 11.6 mg/L. TCVP has limited

solubility in most aromatic hydrocarbons. TCVP is hydrophobic, with an octanol-water partition
coefficient of 3350 (Log Kow 0f 3.53).
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3.3 Pesticide Use Pattern

TCVP is used as a direct animal treatment to livestock (i.e., cattle, horses, poultry and swine) and
their premises, in kennels, outdoors as a perimeter treatment, and as a flea treatment on cats and
dogs. The TCVP livestock and perimeter treatment uses are formulated as follows: dusts (D),
emulsifiable concentrates (EC), feed through (solid, granular and pelleted/tableted) and liquid
food additives), feed blocks, and wettable powders (WP). TCVP can be applied by a variety of
means/equipment types including: backrubber/facerubber; backpack; cup; groundboom;
handheld fogger; manually-pressurized handwand; mechanically-pressurized handwand; open
pour (dust and liquid formulations); paint (airless sprayer or brush/roller); pet collar; plunger;
rotary duster; shaker can; spoon; stationary fogger; and trigger spray. For a complete list of
registered uses, including maximum use rates, see Appendix A of D436833 (W. Britton,
12/2016, Tetrachlorvinphos: Final Occupational and Residential Exposure Assessment for
Registration Review).

34 Anticipated Exposure Pathways

Humans may be exposed to TCVP residues in food since TCVP may be directly applied to, or
fed to, livestock which may result in residues in animal commodities. TCVVP may reach surface
and ground water sources of drinking water through the outdoor usage on poultry droppings,
garbage and manure piles, and kennels and corrals. Residential exposures (handler and post-
application) may occur as a result of the application to dogs and cats as dust/powders, sprays, or
collars. In an occupational setting, applicators may be exposed while handling the pesticide prior
to application, as well as during application. Occupational post-application exposures are not
expected as reentry activities are not anticipated for the registered TCVP uses.

3.5 Consideration of Environmental Justice

Potential areas of environmental justice concerns, to the extent possible, were considered in this
human health risk assessment, in accordance with U.S. Executive Order 12898, "Federal Actions
to Address Environmental Justice in Minority Populations and Low-Income Populations,”
http://www.epa.gov/compliance/environmentaljustice/resources/policy/exec_order_12898.pdf.
As a part of every pesticide risk assessment, OPP considers a large variety of consumer
subgroups according to well-established procedures. In line with OPP policy, HED estimates
risks to population subgroups from pesticide exposures that are based on patterns of that
subgroup’s food and water consumption, and activities in and around the home that involve
pesticide use in a residential setting. Extensive data on food consumption patterns are compiled
by the USDA under the National Health and Nutrition Survey/What We Eat in America
(NHANES/WWEIA) and are used in pesticide risk assessments for all registered food uses of a
pesticide. These data are analyzed and categorized by subgroups based on age and ethnic group.
Additionally, OPP is able to assess dietary exposure to smaller, specialized subgroups and
exposure assessments are performed when conditions or circumstances warrant. Whenever
appropriate, non-dietary exposures based on home use of pesticide products and associated risks
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for adult applicators and for toddlers, youths, and adults entering or playing on treated areas
post-application are evaluated. Further considerations are currently in development as OPP has
committed resources and expertise to the development of specialized software and models that
consider exposure to bystanders and farm workers as well as lifestyle and traditional dietary
patterns among specific subgroups.

4.0  Hazard Characterization and Dose-Response Assessment

TCVP is a member of the organophosphate class of pesticides. Like other OPs, the initiating
event in the adverse outcome pathway/mode of action (AOP/MOA) for TCVP involves
inhibition of the enzyme AChE via phosphorylation of the serine residue at the active site of the
enzyme. This inhibition leads to accumulation of acetylcholine and ultimately to neurotoxicity
in the central and/or peripheral nervous system (see Figure 1). TCVP is in the oxon form and
does not require bioactivation prior to inhibiting AChE. For TCVP, AChE inhibition is the most
sensitive endpoint in the toxicology database in multiple species, durations, lifestages, and
routes. AChE inhibition is the focus of this hazard characterization; the availability of reliable
AChE inhibition dose response data is one of the key determinants in evaluating this toxicology
database.

Phosphorylation
Target of the active
Tissue Dose site of AChE

Accumulation
) of
acetylcholine

Figure 1. Adverse outcome pathway for OPs

4.1 Toxicology Studies Available for Analysis

The toxicology database for TCVP is complete except for a follow-up mouse micronucleus assay
(OPPTS Harmonized Guideline 870.5395) and an in vivo assay to examine DNA damage
potential (e.g., Comet assay, DNA adduct formation, or any other DNA target)’.

There are acceptable studies available for toxicity endpoint selection; they include:

e subchronic oral toxicity studies in rats

e chronic oral toxicity studies in rats and dogs
e carcinogenicity studies in rats and mice

e developmental studies in rats and rabbits

e reproduction study in rats

" Ibid.
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e acute and subchronic neurotoxicity studies in rats

e developmental neurotoxicity (DNT) study in rats

e acute and repeated comparative (CCA) cholinesterase (ChE) studies in juvenile
and adult rats

e repeated, gestational ChE study in pregnant rats and fetuses

e delayed neurotoxicity study in hens

e subchronic dermal toxicity study in rats

e repeated dosing inhalation toxicity study in rats

e immunotoxicity study in mice

e complete mutagenicity study battery

e dermal penetration study in rats

e metabolism study in rats

4.2 Absorption, Distribution, Metabolism, & Excretion (ADME)

TCVP, unlike some other OPs, does not require metabolic activation to the oxon form to inhibit
AChE. In a rat metabolism study, TCVP was almost completely metabolized, and most of the
radiolabel was excreted in the urine (46%-60%) and feces (38%-56%) within 48 hours of dosing.
Only minor amounts (>0.5%) were found in the tissues. Very little un-metabolized parent
compound was recovered. The major metabolite in feces was trichlorophenylethanol, with lesser
amounts of trichlorophenylethandiol. The major metabolite in urine was trichloromandelic acid,
with lesser amounts of desmethyl tetrachlorvinphos. There is no evidence of bioaccumulation.
Some differences in metabolism were noted between the sexes; e.g., males excreted more
trichloromandelic acid, a more completely metabolized form of TCVP, whereas females excreted
more of the desmethyl TCVP, which could be derived from TCVP with only a single metabolic
step.

4.2.1 Dermal Absorption

There is a dermal absorption study in rats, which provides a dermal absorption factor (DAF) of
9.6%. In an acceptable in vivo dermal penetration study in rats (MRID 42111501), male rats
were treated at 0.01, 0.1, 1, and 5 mg/cm? and sacrificed at 0.5, 1, 2, 4, or 10 hours post dose.
Based on total amount of radioactivity recovered from urine, tissues, feces, and carcass after 10
hours of dermal exposure, 84% of the applied dose (0.1 mg/cm?) was recovered in the wash and
9.57% was in the skin, urine, feces, and carcass. The DAF was used to evaluate dermal
exposures in the cancer risk assessment. However, since there was no dermal hazard identified
for non-cancer endpoints in the dermal toxicity study on TCVP; i.e., no AChE inhibition at the
limit dose and no concern for increased susceptibility after repeat exposure, a quantitative dermal
assessment was not performed (see Section 4.6.1).

4.3  Toxicological Effects
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AChE inhibition is the well-established cholinergic mode of action for OPs and is typically used
as the critical effect in hazard characterization for members of this class of pesticides. TCVP
inhibits AChE in various species including rats, mice, rabbits, and dogs and is the most sensitive
effect in the database. TCVP has AChE data across multiple lifestages (fetal, post-natal, adult),
durations (single to 104 weeks), and routes (oral, dermal, inhalation) for both red blood cell
(RBC) and brain AChE inhibition. However, when looking at the AChE inhibition data across
the numerous studies and datasets, it is apparent that there is no consistent pattern as to the
relative sensitivity of the RBC and brain compartments, sex, or life stage. For instance, at a
single dose of 10 mg/kg, male RBC and brain AChE were similarly inhibited in both adults (-
17% and -13% respectively) and PND11 pups (-14% and -14%, respectively). Additionally, as
is observed for some OPs, the oral AChE data demonstrate no increase in inhibition with
repeated exposures as compared to a single dose. Specifically, the acute single dose CCA data
show BMDqg of 6.5, with the 11-day repeated exposure BMD1o of 7.7 in adult male rats (see
Section 4.3.2).

Transient clinical signs [gait alterations, constricted pupils, tremors (fore- and hindlimb), body
cool to the touch, decreased defecation, red material on forelimbs, around eyes, nose, mouth]
characteristic of cholinergic toxicity were observed in the acute neurotoxicity rat study, and
tremors were observed in pregnant rats in the developmental toxicity study at dose levels 100X
higher and 5X higher than those eliciting AChE inhibition, respectively. The hen study was
negative for indications of delayed neurotoxicity.

There is no evidence of quantitative or qualitative sensitivity in the developmental rat and rabbit
studies or in the rat reproduction study following pre-natal and/or postnatal exposure to TCVP.
In the rat developmental toxicity study, no developmental effects were observed in the fetus.
Developmental toxicity (increased early resorptions, post-implantation loss, and decreased
number of live fetuses) was observed in the rabbit developmental toxicity study at the same dose
level where significant toxicity (mortality, abortion) was observed in the maternal rabbit. No
reproductive or offspring toxicity was observed in the 2-generation reproductive rat study, but
increased adrenal weights were observed in the parental rats.

AChE data from the CCA study suggest that the fetus is not more sensitive than the pregnant
dam, and that pregnant females are not more sensitive than non-pregnant females with respect to
cholinesterase inhibition. When comparing RBC BMD1g estimates from across the repeat
(48773401) and acute studies (48773401a), it is apparent that there are no age-related (or
duration-related) differences. For instance, the BMDyg estimates range from 3.2 mg/kg in PND21
male rats to 5.0 mg/kg in PND11 male rats and to 6.5 mg/kg in adult males in the acute CCA
study and from 8.6 mg/kg/day in adult female to 20.5 mg/kg/day in the PND 11 pups in the
repeat CCA study. Furthermore, the points of departure (POD) used for risk assessment, which
are based on cholinesterase inhibition in the PND11 and PND21 animals, since they provide the
most robust BMD and BMDL dose-responses, are protective of all life stages.

In the developmental neurotoxicity study (DNT), quantitative susceptibility was observed in
pups (decreased pup weight, decreased relative brain weight/measurements) but only at the high
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dose of 200 mg/kg/day where maternal toxicity was not demonstrated. However, a 200
mg/kg/day dose to adult female rats in the repeat dose CCA study resulted in 62% RBC and 57%
brain cholinesterase inhibition, indicating significant toxicity occurred in the dam in the DNT at
this dose. The 200 mg/kg/day dose to the juvenile rats is 20-fold higher than doses reflecting
approximately 10%-20% inhibition in juvenile pups in the CCA study and 70-fold higher than
the point of departure. Therefore, when considered in combination with the results from the
CCA, the high dose of the DNT is not of concern for risk assessment. The BMDs relied upon
from the CCA study are protective of the effects observed in pups at higher doses in the DNT

study.

TCVP is classified as a Group C possible human carcinogen with a linear low-dose approach for
quantification of risk using the oral slope factor (Q1*) of 1.83 x 1073,

In acute lethality studies, TCVP has low acute toxicity by the oral, dermal, and inhalation routes
of exposure. It is a slight dermal irritant, a moderate eye irritant, and a dermal sensitizer.

4.3.2 Ciritical Durations of Exposure

One of the key elements in risk assessment is the appropriate integration of temporality between
the exposure and hazard assessments. One advantage of an AOP understanding is that human
health risk assessments can be refined and focused on the most relevant durations of exposure.
The following text provides an analysis of the temporal pattern of AChE inhibition from acute,
single dosing, and repeated dosing studies in laboratory animals for TCVP. This analysis
provides the basis for determining which exposure durations are appropriate for assessing the
human health risk. Table 4.3.2.1 provides a summary of the representative results from

experimental toxicology studies with TCVP.

Table 4.3.2.1 — TCVP BMD1o Results (mg/kg/day) for RBC and Brain AChE Inhibition Over Time in Adult Rats

Days of Dosing % inhibition at LOAEL (mg/kg) or the BMD1o'!
MRID (study)
RBC
Males Females
MRID 48773401a 1 day 10% at 6.5 (BMDo) 10% at 14.9 (BMDyo)
MRID 48773401 (repeat CCA) 11 days 10% at 7.7 (BMDxo) 10% at 8.7 (BMDxo)
MRID 45570601 (21-day oral) 21 days No inhibition 10% at 9.9 (BMD1o)
MRID 43371201 (90-day oral) 90 days 10% at 61.6 (BMD1o) 10% at 10.5 (BMD1o)
MRID 42980901 (chronic oral) 365 days No inhibition 29% at 63
Brain
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Table 4.3.2.1 — TCVP BMD1o Results (mg/kg/day) for RBC and Brain AChE Inhibition Over Time in Adult Rats

Days of Dosing % inhibition at LOAEL (mg/kg) or the BMD1o !
MRID (study)
Males Females

MRID 48773401a 1 day 10% at 7.4 (BMD1o) 10% at 11.6 (BMD1o)
MRID 48294601 (acute CCA) 1 day 10% at 6.8 (BMD1o) 10% at 11.3 (BMD1o)
MRID 48773401 (repeat CCA) 11 days 10% at 33.8 (BMD1o) 10% at 7.2 (BMD1o)
MRID 45570601 (21-day oral) 21 days No inhibition 10% at 14.7 (BMDyy)
MRID 43371201 (90-day oral) 90 days No inhibition 12% at 6.7
MRID 42980901 (chronic oral) 365 days No inhibition 14% at 63

The BMD, not the BMDL, estimates are shown when available in Table 4.3.2.1. According to the BMD guidance, the central
estimate (i.e., the BMD) is used for purposes of comparison. The LOAEL and percent inhibition is presented when a BMD estimate

is not available.

In adults, OPs generally exhibit a phenomenon known as steady state cholinesterase (AChE)
inhibition. After repeated dosing at the same dose, the degree of inhibition comes into
equilibrium with the production of new, uninhibited enzyme. At this point, the amount of AChE
inhibition at a given dose remains consistent across duration. In general, OPs reach steady state
within 2-3 weeks; a pattern that is observed for most OPs, but not every OP, like TCVP, which
shows no difference in response across duration. For TCVP, the results in Table 4.3.2.1 show a
similar response across durations suggesting that steady state is reached after a single day of
exposure. Further, TCVP exhibits a shallow dose-response curve for cholinesterase inhibition;
i.e., large increases in administered dose result in only small changes in AChE inhibition,
although this may be attributed to differences in time after dosing that the cholinesterase
measurements were made. This shallow dose response leads to variability in the AChE data and
a relatively broad range of values 0f3.2 to 61.6 mg/kg/day for BMD10s and 2.8 to 26.3 mg/kg/day
for BMDL1os (Appendix B). Given the results in Table 4.3.2.1 for TCVP, single day and steady
state durations should have the same point of departure for human health risk assessment. As
such, the endpoint selection for TCVP considers data available for all durations of dosing when

choosing a protective POD.

4.4  Literature Review on Neurodevelopment Effects

For the OPs, historically the agency has used inhibition of AChE as the POD for human health
risk assessment; at present time, this policy continues. This science policy is based on decades
of work which shows that AChE inhibition is the initial event in the pathway to acute cholinergic
neurotoxicity. The use of AChE inhibition data for deriving PODs was supported by the FIFRA
SAP (2008, 2012) for chlorpyrifos as the most robust source of dose-response data for
extrapolating risk and is the source of data for PODs for TCVP. A detailed review of the
epidemiological studies used in this review can be found either in the 2014 chlorpyrifos revised
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draft human health risk assessment ((D424485, D. Drew et al., 12/29/2014) or in the 2015
literature review for other organophosphates (OPP/USEPA; D331251; 9/15/15).

Newer lines of research on OPs in the areas of potential AOPs, in vivo animal studies, and
notably epidemiological studies in mothers and children, have raised some uncertainty about the
agency’s risk assessment approach with regard to the potential for neurodevelopmental effects in
fetuses and children. Many of these studies have been the subject of review by the agency over
the last several years as part of efforts to develop a risk assessment for chlorpyrifos (D424485,
D. Drew et al., 12/29/2014). Initially, the agency focused on studies from three US cohorts: 1)
The Mothers and Newborn Study of North Manhattan and South Bronx performed by the
Columbia Children’s Center for Environmental Health (CCCEH) at Columbia University; 2) the
Mt. Sinai Inner-City Toxicants, Child Growth and Development Study or the “Mt. Sinai Child
Growth and Development Study;” and 3) the Center for Health Assessment of Mothers and
Children of Salinas Valley (CHAMACOS) conducted by researchers at University of California
Berkeley. The agency has evaluated these studies and sought external peer review (FIFRA SAP
reviews in 2008 and 2012; federal panel, 2013®) and concludes they are of high quality. In the
three US epidemiology cohort studies, mother-infant pairs were recruited for the purpose of
studying the potential health effects of environmental exposures during pregnancy on subsequent
child development. Each of these cohorts evaluated the association between prenatal chlorpyrifos
and/or OP exposure (with adverse neurodevelopmental outcomes in children through age 7
years. For the 2014 chlorpyrifos revised human health risk assessment (D424485, D. Drew et
al., 12/29/2014), EPA included epidemiologic research results from these three US prospective
birth cohort studies but primarily focused on the results of CCCEH since this cohort has
published studies on the association between cord blood levels of chlorpyrifos and
neurodevelopmental outcomes. The agency retained the FQPA 10X Safety Factor (SF) in the
2014 chlorpyrifos revised risk assessment, in large part, based on the findings of these studies.

In the 2015 updated literature review (OPP/USEPA; D331251; 9/15/15), the agency conducted a
systematic review expanding the scope of the 2012/2014 review focused on US cohort studies
with particular emphasis on chlorpyrifos. The expanded 2015 review includes consideration of
the epidemiological data on any OP pesticide, study designs beyond prospective cohort studies,
and non-U.S. based studies. The updated literature review identified seven studies which were
relevant (Bouchard et al., 2010; Fortenberry et al., 2014; Furlong et al., 2014; Guodong et al.,
2012; Oulhote and Bouchard, 2013; Zhang et al., 2014; Shelton et al., 2014). These seven
studies have been evaluated in context with studies from the 2012/2014 review (D424485, D.
Drew et al., 12/29/2014). Only a brief summary is provided below.

The OP exposure being assessed in many of these studies used concentrations of urinary dialkyl
phosphate metabolites (DAPS) as the urinary biomarker. Total DAPs is a non-specific measure
of OP exposure and is the sum of six separate molecules - three dimethyl alkylphosphate
(DMAP) molecules of DMP, DMTP, DMDTP, and three diethyl alkylphosphate (DEAP)

8 http://www.regulations.gov/#!documentDetail;:D=EPA-HQ-OPP-2008-0850-0170
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molecules of DEP, DETP, and DEDTP. Each metabolite is a breakdown product from multiple
OPs (Table 4.4.-1; CDC, 2008)°. Specifically, DMP, DMTP, and DMDTP are associated with
18, 13, and 5 OPs, whereas DEP, DETP, and DEDTP are associated with 10, 10, and 4 OPs,
respectively. Thus, using urinary DAPSs alone as an exposure measure, it is not possible to
separate the exposure and associated effects for single, specific OPs.

Table 4.4.1. CDC Table of organophosphate pesticides and their dialkyl phosphate metabolites (2008).

Pesticide

DMP

DMTP

DMDTP

DEP

DETP

DEDTP

Azinphos methyl

X

X

X

Chlorethoxyphos

X

X

Chlorpyrifos

X

X

Chlorpyrifos methyl X

Coumaphos X X

Dichlorvos (DDVP) X

Diazinon X X

Dicrotophos

XX

Dimethoate

Disulfoton X X X

Ethion X X X

Fenitrothion

Fenthion

Isazaphos-methyl

Malathion

Methidathion

X XXX X)X

Methyl parathion

Naled

XX XXX XXX

X

Oxydemeton-methyl

Parathion X X

Phorate X X X

Phosmet

XX

Pirimiphos-methyl

Sulfotepp X X

Temephos X X

Terbufos X X X

Tetrachlorvinphos X

Trichlorfon X

DMP = dimethylphosphate; DEP = diethylphosphate; DMTP = dimethylthiophosphate; DMDTP =
dimethyldithiophosphate; DETP = diethylthiophosphate; DEDTP = diethyldithiophosphate.

9 http://www.cdc.gov/nchs/data/nhanes/nhanes 03 04/I26opd ¢ met organophosphorus pesticides.pdf
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For studies which measured urinary 3,5,6-trichloro-2-pyridinol (TCPy) (e.g., Fortenberry et al.,
2014; Eskenazi et al., 2007; Whyatt et al., 2009), this metabolite can be derived from
chlorpyrifos, chlorpyrifos-methyl, and the herbicide triclopyr. TCPy is also the primary
environmental degradate of chlorpyrifos, chlorpyrifos-methyl, and triclopyr; thus exposure can
be found directly on food treated with these pesticides. CCCEH studies have largely used
chlorpyrifos measured in cord blood as the specific biomarker (e.g., Lovasi et al., 2010; Whyatt
etal., 2004; Rauh et al., 2011). The CHARGE study (Shelton et al., 2015) did not measure
biomarkers but instead used geospatial analysis to focus on the residential proximity to OP
exposure using data from the California Department of Pesticide Regulation, with five OPs
accounting for a total of 73% of the pesticide applied near residential settings (chlorpyrifos,
acephate, diazinon, bensulide, and dimethoate).

Similarly, DAPs can be found directly on food following OP applications (Zhang et al., 2008;
Chen et al., 2012). Specifically, studies have shown that DAPs may form as environmental
degradates from abiotic hydrolysis, photolysis, and plant metabolism (Zhang et al., 2008; Chen
et al., 2012; Racke et al., 1994). Furthermore, since these DAPs are excreted more rapidly and
extensively than the parent OPs (Zhang et al., 2008; Forsberg et al., 2008), direct exposure to
DAPs may lead to an overestimate of OP exposure when using urinary DAPs as a biomarker of
OP exposure. The agency recognizes that this is a source of uncertainty when using DAPSs for
assessing OP exposure and will continue to monitor this issue in future assessments.

With respect to neurological effects near birth, the CHAMACOS and Mt. Sinai cohorts measured
neurological effects at birth, and observed a putative association with total DEAP, total DMAP,
and total DAP exposure (Engel et al., 2007; Young et al., 2005). Similarly, a Chinese study
(Zhang et al., 2014) reported statistically significant associations for total DEAPs, total DMAPs,
and total DAPs from prenatal OP pesticide exposure and neonatal neurodevelopment assessed 3
days after birth. However, another cross-sectional Chinese study, Guodong et al. (2012),
observed no association with urinary DAPs and a developmental quotient score for 23-25 month
old children.

The 3 US cohorts (CCCEH, Mt. Sinai, CHAMACOS) each reported evidence of impaired mental
and psychomotor development, albeit not consistent by age at time of testing (ranging from 6
month to 36 months across the three cohorts). Attentional problems and Attention Deficit
Hyperactivity Disorder (ADHD) were reported by three prospective cohorts [Rauh et al., 2006;
Eskenazi et al., 2007; Marks et al., 2010; and Fortenberry et al. (2014)] with additional support
from a cross-sectional study, Bouchard et al. (2010). The exposure metric varied among these
studies. Specifically, Fortenberry et al. (2014) found suggestive evidence of an association with
TCPy and ADHD in boys, whereas statistically significant associations were observed by Rauh
et al. (2006) with chlorpyrifos exposure and ADHD. Eskenazi et al. (2007) reported associations
with total DMAPs and total DAPs and ADHD; Marks et al. (2010) reported associations with
total DEAP, DMAP, and total DAP exposure and ADHD. In a national cross-sectional study of
Canadian children, using 2007-2009 data for children age 6-11 years (Oulhote and Bouchard,
2013), there were no overall statistically significant associations observed between child urinary
DEAP, DMAP, or total DAP metabolite levels and parentally reported behavioral problems. In
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contrast, Bouchard et al. (2010), looking at U.S. children age 8-15 years in the 2000-2004
National Health and Nutrition Examination Survey (NHANES), observed a positive association
between attention and behavior problems and total DAPs and DMAPs, but not DEAPs. As part
of their analysis, Oulhote and Bouchard (2013) noted that their outcome assessment for
behavioral problems may not have been as sensitive as Bouchard et al. (2010), which may in part
account for the difference in the observed results from these studies.

In addition, the three US cohorts and the CHARGE study have reported suggestive or positive
associations between OP exposure and autism spectrum disorders (Rauh et al., 2006; Shelton et
al., 2014; Eskenazi et al., 2007; Furlong et al., 2014). Specifically, Furlong et al. (2014)
documented suggestive evidence of an association between total DEAP exposure and reciprocal
social responsiveness among blacks and boys. Eskenazi et al. (2007) reported a statistically
significant association between pervasive developmental disorder (PDD) and total DAP
exposure, whereas Eskenazi et al. (2010) reported non-significant, but suggestive, increased odds
of PDD of 2.0 (0.8 to 5.1; p=0.14). Rauh et al. (2006) documented a significant association
between PDD and specifically chlorpyrifos exposure. Both PDD and reciprocal social
responsiveness are related to the autism spectrum disorder. Using a different exposure
assessment method (geospatial analysis and residential proximity to total OP exposure), Shelton
et al. (2014) also showed statistically significant associations between total OP exposure and
ASD. While these studies vary in the magnitude of the overall strength of association, they have
consistently observed a positive association between OP exposure and ASD. Finally, CCCEH,
Mt. Sinai, CHAMACOS have reported an inverse relation between the respective prenatal
measures of chlorpyrifos and intelligence measures at age 7 years (Rauh et al. ,2011; Engel et al.,
2011; Bouchard et al., 2011).

Across the epidemiology database of studies, the maternal urine, cord blood, and other
(meconium) measures provide evidence that exposure did occur to the fetus during gestation but
the actual level of such exposure during the critical window(s) of susceptibility is not known.
While significant uncertainties remain about the actual exposure levels experienced by mothers
and infant participants in the children’s health cohorts, it is unlikely that these exposures resulted
in AChE inhibition. As part of the CHAMACOS study, Eskenazi et al. (2004) measured AChE
activity and showed that no differences in AChE activity were observed. The biomarker data
(chlorpyrifos) from the Columbia University studies are supported by the agency’s dose
reconstruction analysis using the Physiologically Based Pharmacokinetic and Pharmacodynamic
(PBPK-PD) model (D424485, D. Drew et al., 12/29/2014). Following the recommendation of
the FIFRA SAP (2012), the agency conducted a dose reconstruction analysis of residential uses
available prior to 2000 for pregnant women and young children inside the home. The PBPK-PD
model results indicate for the highest exposure considered (i.e., indoor broadcast use of a 1%
chlorpyrifos formulation) <1% RBC AChE inhibition was produced in pregnant women. While
uncertainty exists as to actual OP exposure at (unknown) critical windows of exposure, EPA
believes it is unlikely individuals in the epidemiology studies experienced RBC AChE inhibition.
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A review of the scientific literature on potential modes of action/adverse outcome pathways
(MOA/AOP)™ leading to effects on the developing brain was conducted for the 2012 FIFRA
SAP meeting (USEPA, 2012) and updated for the December 2014 chlorpyrifos revised risk
assessment (D424485, D. Drew et al., 12/29/2014). In short, multiple biologically plausible
hypotheses and pathways are being pursued by researchers that include targets other than AChE
inhibition, including cholinergic and non-cholinergic systems, signaling pathways, proteins, and
others. However, no one pathway has sufficient data to be considered more credible than the
others. The fact that there are, however, sparse AOP data to support the in vitro to in vivo
extrapolation, or the extrapolation from biological perturbation to adverse consequence
significantly limits their quantitative use in risk assessment. The SAP concurred with the agency
in 2008 and 2012 about the lack of definable key events in a MOA/AOP leading to
developmental neurobehavioral effects. However, since the 2014 literature review, there are no
substantive changes in the ability to define and quantitate steps in an MOA/AOP leading from
exposure to effects on the developing brain. Published and submitted guideline DNT laboratory
animal studies have been reviewed for OPs as part of the 2012/2014 review (D424485, D. Drew
etal., 12/29/2014) and the updated 2015 review (OPP/USEPA; D331251,

9/15/15). Neurobehavioral alterations in laboratory animals were often reported, albeit at AChE
inhibiting doses, but there was generally a lack of consistency in terms of pattern, timing, or
dose-response for these effects, and a number of studies were of lower quality. However, this
information does provide evidence of long-lasting neurodevelopmental disorders in rats and mice
following gestational exposure.

At this time, a MOA(s)/AOP(s) has/have not been established for neurodevelopmental outcomes.
This growing body of literature does demonstrate, however, that OPs are biologically active on a
number of processes that affect the developing brain. Moreover, there is a large body of in vivo
laboratory studies which show long-term behavioral effects from early life exposure, albeit at
doses which cause AChE inhibition. EPA considers the results of the toxicological studies
relevant to the human population, as qualitatively supported by the results of epidemiology
studies. The agency acknowledges the lack of established MOA/AOP pathway and uncertainties
associated with the lack of ability to make strong causal linkages and unknown window(s) of
susceptibility. These uncertainties do not undermine or reduce the confidence in the findings of
the epidemiology studies. The epidemiology studies reviewed in the 2012/2014 and 2015
literature reviews represent different investigators, locations, points in time, exposure assessment
procedures, and outcome measurements. Despite all these differences in study design, with the
exception of two negative studies in the 2015 literature review (Guodong et al., 2012; Oulhote
and Bouchard, 2013), authors have identified associations with neurodevelopmental outcomes
associated with OP exposure across four cohorts and twelve study citations. Specifically, there is
evidence of delays in mental development in infants (24-36 months), attention problems and
autism spectrum disorder in early childhood, and intelligence decrements in school age children

10 Mode of action (MOA) and adverse outcome pathways (AOPs) describe a set of measureable key
events that make up the biological processes leading to an adverse outcome and the causal linkages
between such events.
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who were exposed to OPs during gestation. Investigators reported strong measures of statistical
association across several of these evaluations (odds ratios 2-4 fold increase in some instances),
and observed evidence of exposures-response trends in some instances, e.g., intelligence
measures.

As section 408(b)(2)(C) of the Federal Food, Drug, and Cosmetic Act (FFDCA) instructs EPA,
in making its “reasonable certainty of no harm” finding, that in “the case of threshold effects, an
additional tenfold margin of safety for the pesticide chemical residue and other sources of
exposure shall be applied for infants and children to take into account potential pre- and
postnatal toxicity and completeness of data with respect to exposure and toxicity to infants and
children.” Section 408 (b)(2)(C) further states that “the Administrator may use a different margin
of safety for the pesticide chemical residue only if, on the basis of reliable data, such margin will
be safe for infants and children.” Given the totality of the evidence, there is sufficient
uncertainty in the human dose-response relationship for neurodevelopmental effects which
prevents the agency from reducing or removing the statutory 10X FQPA Safety Factor. For the
TCVP human health risk assessment, a value of 10X has been applied. Similarly, a database
uncertainty factor of 10X will be retained for occupational risk assessments. The agency will
continue to evaluate the epidemiology studies and pursue approaches for quantitative or semi-
quantitative comparisons between doses which elicit AChE inhibition and those which are
associated with neurodevelopmental outcomes prior to a revised human health risk assessment.

4.5 Safety Factor for Infants and Children (FQPA Safety Factor)

As noted above, the lack of an established MOA/AOP makes quantitative use of the
epidemiology studies in risk assessment challenging, particularly with respect to determining
dose-response, critical duration of exposure, and window(s) of susceptibility. However,
exposure levels in the range measured in the epidemiology studies are likely low enough that
they are unlikely to result in AChE inhibition. Epidemiology studies consistently identified
associations with neurodevelopmental outcomes associated with OP exposure such as delays in
mental development in infants (24-36 months), attention problems and autism spectrum disorder
in early childhood, and intelligence decrements in school age children. Therefore, there is a need
to protect children from exposures that may cause these effects; this need prevents the agency
from reducing or removing the statutory FQPA Safety Factor. Thus, the FQPA 10X Safety
Factor will be retained for TCVP for the population subgroups that include infants,
children, youths, and women of childbearing age for all exposure scenarios. !!

1 HED’s standard toxicological, exposure, and risk assessment approaches are consistent with the
requirements of EPA’s children’s environmental health policy (https://www.epa.gov/children/epas-
policy-evaluating-risk-children).
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4.5.1 Completeness of the Toxicology Database

The database of toxicology studies for TCVP is complete and includes developmental toxicity
studies in the rat and rabbit, a reproductive toxicity study in the rat, acute and subchronic
neurotoxicity studies in the rat, a developmental neurotoxicity study in the rat, a three component
comparative cholinesterase study in the rat (acute, repeat, and gestational exposure), and an acute
delayed hen neurotoxicity study.

As discussed in Section 4.5, there is uncertainty in the human dose-response relationship for
neurodevelopmental effects and this warrants retention of the FQPA Safety Factor for the
population subgroups that include infants, children, youths, and women of childbearing age for
all exposure scenarios.

4.5.2 Evidence of Neurotoxicity

TCVP is an organophosphate insecticide with an established neurotoxic AOP; neurotoxicity is
the most sensitive effect in all species, routes, and lifestages and is being used to derive points of
departure (PODs). Neurotoxicity related to inhibition of AChE by TCVP, which was noted in
the ACN and rabbit developmental toxicity studies, included transient clinical signs
characteristic of cholinergic toxicity and tremors, as discussed above. The points of departure
selected for this risk assessment are protective of these clinical signs.

4.5.3 Evidence of Sensitivity/Susceptibility in the Developing or Young Animal

The concern for susceptibility is low based on the lack of susceptibility following in utero
exposure to TCVP in either the rat or rabbit developmental toxicity study or following in utero
and/or pre-/post-natal exposure to TCVP in the 2-generation reproduction rat study. The apparent
quantitative susceptibility observed in pups in the DNT occurred at the same dose level where
60% RBC and 45% brain cholinesterase inhibition occurred in pups and 62% RBC and 57%
brain inhibition occurred in the adult females in the repeat CCA study. This comparison
demonstrates that significant inhibition and toxicity also occurred in the maternal rat in the DNT,
and repeat dosing showed no sensitivity with respect to the magnitude of the cholinesterase
inhibition between the dam and pups. Furthermore, the effects observed in the DNT occurred at a
dose 70-fold higher than the point of departure (POD). The POD is based on the AChE data from
PND11 and PND21 pups from the acute CCA study, which provided the lowest POD, and is
protective of the effects observed in the DNT.

As discussed in Section 4.5, there is uncertainty in the human dose-response relationship for
neurodevelopmental effects and this warrants retention of the FQPA Safety Factor for the
population subgroups that include infants, children, youths, and women of childbearing age for
all exposure scenarios.

4.5.4 Residual Uncertainty in the Exposure Database
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There are no residual uncertainties in the exposure database. The mostly refined dietary risk
assessment uses food residues levels from monitoring data and from empirical studies, percent
livestock treated data and model-estimated drinking water concentrations from maximum
application rates. Residential exposure assessments use data from surrogate and chemical-
specific sources. The exposure assumptions will not underestimate risks.

4.6 Toxicology Endpoint and Point of Departure Selections
4.6.1 Dose-Response Assessment

Table 4.6.4.1 summarizes the TCVP toxicity endpoints and points of departure (PODs) selected
from an evaluation of the database. This endpoint selection was based on a weight of the
evidence evaluation using the following considerations:

e Relative sensitivity of the brain and RBC compartments: For TCVP, there is no
consistent pattern across studies, durations, lifestages, and routes. Following acute oral
exposure, RBC and brain are equally affected, whereas the RBC compartment provided
the lower BMDL estimate following repeat oral exposure in adults. Also, for each age
group in the CCA studies, the magnitude of the RBC and brain inhibition is similar.
Based upon the robustness of the AChE data and dose-response across the dose selection
in the acute dose CCA rat study (see Appendix B for BMD analysis results), the RBC
AChE data from PND 11 and 21 male and female pups were selected as the endpoint for
deriving the acute and steady state POD for risk assessment.

e Potentially susceptible populations (fetuses, juveniles, pregnant dams): The available
AChE data across multiple lifestages (adults, pregnant females, fetuses, juveniles) show
no quantitative sensitivity following repeat or acute exposure. The fetus is not more
sensitive than the pregnant dam, and pregnant females were not more sensitive than non-
pregnant females. There is also no consistent pattern with respect to sex difference. In the
acute CCA, the adult male shows greater inhibition in both compartments than the adult
female, whereas the adult female shows more inhibition (both compartments) in the
repeat CCA and other repeat dose studies than the adult male.

e Route of exposure. It is preferred to match, to the degree possible, the route of exposure
in the toxicity study with the exposure scenario(s) of interest. In the case of TCVP, there
are single and repeat dose oral, repeat dose dermal, and repeat dose inhalation studies that
contain measurements of RBC and brain AChE inhibition.

e Duration of exposure: It is preferred to match, to the degree possible, the duration of
toxicity study with the exposure duration of interest. In the case of TCVP, there are
single day and steady state/repeat exposure oral studies and steady state dermal and
inhalation studies. The oral AChE data show the magnitude of AChE inhibition does not
significantly increase with time such that AChE inhibition from a single oral exposure is
comparable to AChE inhibition after repeated oral exposure.

e Consistency across studies: In cases where multiple datasets are available for a single
duration, it is important to evaluate the extent to which data are consistent (or not) across
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studies. Based on a weight of evidence approach, the TCVP database allows for PODs to
be derived from the most conservative BMDLS, which are consistent for the PND 11 and
PND 21 rats in the acute CCA and adult animals in the acute and repeat CCA thereby
increasing the confidence in such values.

Consistent with risk assessments for other AChE-inhibiting compounds, OPP has used a
benchmark response (BMR) level of 10% and has thus calculated BMD1os and BMDL10s. The
BMDyp is the estimated dose where AChE is inhibited by 10% compared to background AChE
activity. The BMDLois the lower confidence bound on the BMD1g value. As a matter of
science policy, the agency uses the BMDL, not the BMD, as the PoD (USEPA, 2012). All
BMD/BMDL modeling was completed using USEPA BMD Software, version 2.4; an
exponential model was used to fit the data. Descriptions of the primary toxicity studies used for
selecting toxicity endpoints and points of departure for various exposure scenarios are presented
in Appendix A of this document, which includes an additional acute CCA identified since the
last risk assessment. Summary tables of BMD analyses can be found in Appendix B and the
technical details of the analysis can be found in the BMD memo (J. Bever; TXR No. 0056970;
D420286).

Acute Dietary (All Populations)

A POD for the acute dietary (all populations) exposure scenario was derived from the results of
the high quality, well-conducted acute dose CCA study (MRID 448773401a) in juvenile rats.
Numerous estimates informed the BMDL 1o of 2.8 mg/kg/day, which was associated with RBC
AChE inhibition in PND11 and PND 21 male and female juvenile rats and was therefore selected
as the POD for the acute dietary exposure scenario for all populations. The lowest corresponding
BMDyo was 3.2 mg/kg/day. Data from the young rat from the acute CCA study are appropriate
for acute POD derivation, since effects were observed after a single exposure and the endpoint is
the most sensitive adverse response in all populations.

The FQPA SF (10X) will be retained for infants, children, youths, and women of childbearing
age due to uncertainty in the human dose-response relationship for neurodevelopmental effects
(see Section 4.5). The acute population adjusted dose (aPAD) for these lifestages is 0.0028
mg/kg/day (includes a total uncertainty factor of 1000X: 10X to account for interspecies
extrapolation and 10X for intraspecies variation and the 10X FQPA SF). The only population
subgroup for dietary exposure scenarios for which the FQPA SF is not retained is adults 50-99
years of age; therefore, the aPAD for this population subgroup is 0.028 mg/kg/day.

Steady-State Dietary (All Populations)

A POD for the steady-state dietary (all populations) exposure scenarios was derived from the
same acute dose CCA study used for the acute dietary. A BMDL1o of 2.8 mg/kg/day associated
with RBC cholinesterase inhibition in male and female PND 11 and 21 rats was selected as a
suitable POD for the steady-state dietary exposure scenario. The lowest corresponding BMD1o
was 3.2 mg/kg/day. Although the steady state dietary endpoint was selected from an acute dose
comparative cholinesterase study, the duration of this study is considered appropriate for this
exposure scenario since AChE data across the TCVP database demonstrate that there is no
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progression of AChE inhibition over exposure duration, and steady state inhibition occurs
essentially after a single dose. A longer-term exposure does not result in a lower POD, as
evidenced by the larger BMD1os found for the repeat dose CCA data.

An uncertainty factor of 1000X (10X to account for interspecies extrapolation, 10X for
intraspecies variation, and 10X for FQPA SF due to uncertainty in the human dose-response
relationship for neurodevelopmental effects (see Section 4.5)) is applied to the BMDLo to obtain
an ssPAD of 0.0028 mg/kg/day for exposure scenarios with infants, children, youth, and women
of child-bearing age. The only population subgroup for which the FQPA SF is not retained is
adults 50-99; therefore, the ssPAD for this population subgroup is 0.028 mg/kg/day.

Incidental Oral, Steady State

For the purpose of assessing potential risk associated with incidental oral exposure from steady
state durations, OPP selected the same POD (2.8 mg/kg/day) and endpoint as selected above for
dietary exposure.

A total uncertainty factor of 1000X is appropriate for incidental oral exposures (10X for
interspecies extrapolation, 10X for intraspecies variation, and a 10X FQPA SF due to uncertainty
in the human dose-response relationship for neurodevelopmental effects (see Section 4.5)). The
Level of Concern (LOC) for incidental oral exposures is 1000.

Dermal, Steady State

No quantification of dermal non-cancer risk is required for TCVP since there were: (1) no
treatment related effects (no clinical signs) at doses up to and including the limit dose of 1000
mg/kg/day in the dermal toxicity study; (2) both RBC and brain cholinesterase activity were
assessed in the dermal study and neither compartment was affected at the limit dose; (3) there is
no concern for quantitative susceptibility for juvenile or gestational lifestages based on results of
the developmental, reproductive, or CCA toxicity studies.

Inhalation, Steady State

The steady state inhalation POD was selected from a 4-week inhalation toxicity study (MRID
48803501) in rats, based on an increase in RBC cholinesterase inhibition in both sexes. Females
had slightly higher modeled values (BMDL1o of 0.022 mg/L/day: BMD1o of 0.12 mg/L/day) than
males. The duration of this study is considered appropriate for the steady state exposure scenario
since steady state occurs within 21 days, as demonstrated for other OPs, and a longer-term
exposure would not be expected to result in a lower POD. The methods and dosimetry equations
described in the agency’s reference concentration (RfC) guidance are suited for calculating
human equivalent concentrations (HECs) based on the inhalation toxicity POD obtained in rats
exposed for 6 hours/day for an average of 5.5 days/week. The regional deposited dose ratio
(RDDR), which accounts for the particulate diameter (mass median aerodynamic diameter
[MMADY] and geometric standard deviation [GSD] of aerosols) can be used to estimate the
different dose fractions deposited along the respiratory tract surface areas. Thus, the RDDR can

Page 34 of 195

APP203



Case: 19-71324, 05/29/2019, 1D: 11311338, DktEntry: 1-3, Page 207 of 419

be used to adjust an observed inhalation particulate exposure of an animal to the predicted
inhalation exposure for a human. For the subchronic inhalation toxicity study with TCVP, an
RDDR of 2.525 was estimated based on extrarespiratory effects (RBC cholinesterase inhibition)
in Sprague Dawley rats (bodyweight = 267g). The MMAD and GSD of 2.57 and 3.785 pm,
respectively, at 0.05 mg/L were used to derive the RDDR.

The HECs are summarized in Table 4.6.4.3, as well as human equivalent doses (HEDs)
calculated for residential and occupational handler scenarios. The standard interspecies
extrapolation uncertainty factor can be reduced from 10X to 3X due to the HEC calculation
accounting for pharmacokinetic (not pharmacodynamic) interspecies differences. The
intraspecies uncertainty factor remains at 10X.

A total uncertainty factor of 300X is appropriate for inhalation exposures (3X for interspecies
extrapolation, 10X for intraspecies variation, and a 10X FQPA SF for residential assessments or
a 10X database uncertainty factor in occupational assessments due to uncertainty in the human
dose-response relationship for neurodevelopmental effects (see Section 4.5)).

4.6.2 Recommendations for Combining Routes of Exposure for Risk Assessment

When there are potential occupational and residential exposures to a pesticide, the risk
assessment must address exposures from three major routes (oral, dermal, and inhalation) and
determine whether the individual exposures can be combined if they have the same toxicological
effects. PODs for the oral, dermal, and inhalation routes are all derived from RBC cholinesterase
inhibition. Thus, all routes can be combined.

4.6.3 Cancer Classification and Risk Assessment Recommendation

TCVP is classified as a Group C, possible human carcinogen, based on statistically significant
increases in combined hepatocellular adenoma/carcinoma (primarily carcinomas) in the female
B6C3F1 mouse, suggestive evidence of thyroid c-cell adenomas, and adrenal
pheochromocytomas in the rat, as well as mutagenicity concerns. Following a reassessment of
the mutagenicity data available on TCVP, it was determined that the relevance of the mutagenic
findings to the tumorigenic response seen in female mice cannot be established. Therefore, a
follow-up mouse micronucleus assay (OPPTS Harmonized Guideline 870.5395) is required for
TCVP. Additionally, a study that investigates possible genotoxic activity in the target organ
(liver) is required. This study should examine DNA damage potential (Comet assay, DNA
adduct formation, or any other DNA target)*2. A cancer potency factor (Q1~) of 1.83 x 10+
(mg/kg/day)+was estimated using the Weibull 83 time-to-tumor model. A 3/4 body weight
scaling factor was used to convert from mouse to human equivalents. Following the submission
and review of the required assays, the need for an updated cancer assessment will be determined.

12N, McCarroll and D. Davis, 12/21/2016, Tetrachlorovinphos (TCVP): Reuvisit of Mutagenicity Studies,
TXR#0057553, D437226.
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4.6.4 Summary of Points of Departure and Toxicity Endpoints Used in Human Risk
Assessment

See Tables 4.6.4.1, 4.6.4.2, and 4.6.4.3 below.
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Table 4.6.4.1. Summary of Toxicological Doses and Endpoints for TCVP for Use in Dietary and
Non-Occupational Human Health Risk Assessments

Level of
Exposure/ Point of Uncertainty | Concern for . .
Scenario Departure Factors* Risk Study and Toxicological Effects
Assessment
Acute Acute RfD= | Acute dose CCA study (MRID
Dietary (all | BMDLio =2.8 | UFa= 10x 0.028 48773401a) — Rat
populations, | mg/kg/day UF.=10x mg/kg/day
except FQPASF= | aPAD = BMDyo = 3.2 mg/kg/day, based on
adults 50- 10x 0.0028 PND11 and 21 male and female
99) mg/kg/day RBC AChE inhibition
Acute BMDL1y =2.8 | UFa= 10x Acute RfD = Acute dose CCA study (MRID
Dietary mg/kg/day UF1=10x 0.028 48773401a) - Rat
(Adults 50- FQPA SF = | mg/kg/day
99) 1x aPAD =0.028 | g1y, = 3.2 mg/kg/day, based on
mg/kg/day PND 11 and 21 male and female
RBC AChE inhibition
Steady State | BMDL1o =2.8 | UFa= 10X Steady State
Dietary (all | mg/kg/day UFu=10x | RfD = 0.028 fgﬁgfgfifﬁgtﬁ“dy (MRID
populations, FQPA SF = | mg/kg/day
except 10x SSPAD =
adults 50- 0.0028 BMDjo = 3.2 mg/kg/day, based on
99) mg/kg/day PND 11 and_21_m.a_le and female
RBC AChE inhibition
Steady State | BMDL1o =2.8 | UFa= 10X Steady State Acute dose CCA study (MRID
Dietary mg/kg/day UF{=10x RfD = 0.028 48773401a) - Rat
(Adults 50- FQPA SF = | mg/kg/day
%) X SSPAD =0.028 | g\ip,, = 3.2 mg/kg/day, based on
mg/kg/day PND 11 and 21 male and female
RBC AChE inhibition
Incidental Acute dose CCA study (MRID
UFa= 10x . 48773401a) - Rat
Oral UF,=10x Residential
(steady BMDLy =2.8 FOPA SF = LOC for MOE _
state) mg/kg/day =1000 BMDjo = 3.2 mg/kg/day, based on
10x PND 11 and 21 male and female
RBC AChE inhibition
Dermal No potential hazard via the dermal route, based on the lack of treatment-related effects,
including the lack of RBC and brain cholinesterase inhibition following repeat dermal
S’;i:)dy exposure of rats at dose levels up to 1000 mg/kg/day and no concern for quantitative

susceptibility.
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Inhalation BMDL10=0.022 | UFa= 3x Residential Subchronic Inhalation Toxicity
(steady mg/L/day UF4=10x LOC for MOE | Study (MRID 48803501) — Rat
state) (males) FQPASF= | =300

10X BMDio = 0.12 mg/L/day, based on

RBC AChE inhibition in both sexes

Cancer
(oral, Classification: A possible human (Group C) carcinogen. Q:* = 1.83 x 103 (mg/kg/day)*
dermal,
inhalation)

! Explanation of Abbreviations: Point of Departure (POD) = A data point or an estimated point that is derived from observed
dose-response data and used to mark the beginning of extrapolation to determine risk associated with lower environmentally
relevant human exposures. NOAEL = no observed adverse effect level. LOAEL = lowest observed adverse effect level. UF =
uncertainty factor. UFa = extrapolation from animal to human (interspecies). UFn = potential variation in sensitivity among
members of the human population (intraspecies); MOE = margin of exposure. LOC = level of concern. RBC = red blood cell.
AChE = acetylcholinesterase. BMDL1o= benchmark dose lower limit for 10% response. PAD = population adjusted dose. (a =
acute. ss = steady state or maximal AChE inhibition.

*The 10X FQPA SF is retained for infants, children, youths, and women of childbearing age for all exposure scenarios due to
uncertainty in the human dose-response relationship for neurodevelopmental effects (see Section 4.5). This includes all exposure
scenarios, except the dietary exposure scenarios for the population subgroup adults 50-99 for which the FQPA SF has been reduced
to 1X.

Table 4.6.4.2 Summary of Toxicological Doses and Endpoints for TCVP for Use in Occupational
Human Health Risk Assessments
Level of
Exposure/ Point of Uncertain Concern for . .
Schnario Do Fac torsty Risk Study and Toxicological Effects
Assessment
Dermal No potential hazard via the dermal route, based on the lack of treatment-related effects,
(steady including the lack of RBC and brain cholinesterase inhibition following repeat dermal
state) exposure of rats at dose levels up to 1000 mg/kg/day and no concern for quantitative
susceptibility.
Inhalation BMDL10=0.022 | UFa= 3x Subchronic Inhalation Toxicity
(steady mg/L/day UFu=10x Occupational | Study (MRID 48803501) - Rat
state) (males) UFpe= 10x* | LOC for MOE
=300 BMDyo = 0.12 mg/L/day, based on
RBC AChE inhibition in both sexes
Cancer
(oral, Classification: A possible human (Group C) carcinogen. Q:* =1.83 x 10
dermal, (mg/kg/day)?
inhalation)

! Explanation of Abbreviations: Point of Departure (POD) = A data point or an estimated point that is derived from observed
dose-response data and used to mark the beginning of extrapolation to determine risk associated with lower environmentally
relevant human exposures. NOAEL = no observed adverse effect level. LOAEL = lowest observed adverse effect level. UF =
uncertainty factor. UFA = extrapolation from animal to human (interspecies). UFH = potential variation in sensitivity among
members of the human population (intraspecies); UFps = database uncertainty factor; MOE = margin of exposure. LOC = level of
concern. RBC = red blood cell. BMDL1o= benchmark dose lower limit for 10% response. AChE = acetylcholinesterase. SS =
steady state or maximal AChE inhibition which occurs around 2-3 weeks for OPs and is a specific exposure assessment conducted
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for OPs instead of the traditional short, intermediate, or chronic assessments. The SS assessment is protective of longer durations
including chronic.

AThe 10X database uncertainty factor applies to occupational worker assessment to account for potentially pregnant workers due
to uncertainty in the human dose-response relationship for neurodevelopmental effects (see Section 4.5).

Table 4.6.4.3 Summary of HEC/HED Values for TCVP
Tox Duration
Population Scenario Adjustment HEC HED
hours/day® | days/week” | mg/L | mg/m3 mg/kg/day
Occupational Handler 0.75 1 0.042 | 41.663 3.94
Residential Handler 0.056 | 55.550 1.31
Bystander 0.25 0.714 0.010 | 9.920

HEC = human-equivalent concentration; HED = human-equivalent dose. See Appendix C for details.
HEC =rat POD x daily duration adjustment x weekly daily duration adjustment x RDDR.

HED = HEC x human-specific conversion factor (11.8 L/hr/kg) x daily duration.

@hours of exposure [animal study (6 hours) + human worker (8 hours) or bystander (24 hours)]

b days of exposure [animal study (5 days/week + bystander (7 days/week)/human worker (5 days/week)]

4.7 Endocrine Disruption

As required by FIFRA and FFDCA, EPA reviews numerous studies to assess potential adverse
outcomes from exposure to chemicals. Collectively, these studies include acute, subchronic and
chronic toxicity, including assessments of carcinogenicity, neurotoxicity, developmental,
reproductive, and general or systemic toxicity. These studies include endpoints which may be
susceptible to endocrine influence, including effects on endocrine target organ histopathology,
organ weights, estrus cyclicity, sexual maturation, fertility, pregnancy rates, reproductive loss,
and sex ratios in offspring. For ecological hazard assessments, EPA evaluates acute tests and
chronic studies that assess growth, developmental and reproductive effects in different
taxonomic groups. As part of its reregistration decision for TCVP, EPA reviewed these data and
selected the most sensitive endpoints for relevant risk assessment scenarios from the existing
hazard database. However, as required by FFDCA section 408(p), TCVP is subject to the
endocrine screening part of the Endocrine Disruptor Screening Program (EDSP).

EPA has developed the EDSP to determine whether certain substances (including pesticide active
and other ingredients) may have an effect in humans or wildlife similar to an effect produced by a
“naturally occurring estrogen, or other such endocrine effects as the Administrator may designate.”
The EDSP employs a two-tiered approach to making the statutorily required

determinations. Tier 1 consists of a battery of 11 screening assays to identify the potential of a
chemical substance to interact with the estrogen, androgen, or thyroid (E, A, or T) hormonal
systems. Chemicals that go through Tier 1 screening and are found to have the potential to
interact with E, A, or T hormonal systems will proceed to the next stage of the EDSP where EPA
will determine which, if any, of the Tier 2 tests are necessary based on the available data. Tier 2
testing is designed to identify any adverse endocrine-related effects caused by the substance, and
establish a dose-response relationship between the dose and the E, A, or T effect.

Page 39 of 195

APP208



Case: 19-71324, 05/29/2019, 1D: 11311338, DktEntry: 1-3, Page 212 of 419

Under FFDCA section 408(p), the agency must screen all pesticide chemicals. Between

October 2009 and February 2010, EPA issued test orders/data call-ins for the first group of 67
chemicals, which contains 58 pesticide active ingredients and 9 inert ingredients. A second list of
chemicals identified for EDSP screening was published on June 14, 20132 and includes some
pesticides scheduled for registration review and chemicals found in water. Neither of these lists
should be construed as a list of known or likely endocrine disruptors. TCVP is on List 1 for which
EPA has received all the required Tier 1 assay data. The agency has reviewed all of the assay data
received for the appropriate List 1 chemicals and the conclusions of those reviews are available in
the chemical-specific public dockets. For further information on the status of the EDSP, the
policies and procedures, the lists of chemicals, future lists, the test guidelines and the Tier 1
screening battery, please visit our website!“,

5.0 Dietary Exposure and Risk Assessment
5.1 Metabolite/Degradate Residue Profile

5.1.1 Summary of Plant and Animal Metabolism Studies

Residue Chemistry Memo: DP# 243528, 3/11/98, D. Miller

Residue Chemistry Memo: DP# 206721, 9/21/94, D. Miller (Addendum to RED)

Residue Chemistry Chapter to Tetrachlorvinphos RED (DP# 199644, 7/6/94, F. Suhre)

Residue Chemistry Memo: J. Abbotts, No DP#, 4/93, Results of Metabolism Committee Meeting

There are no registrations or tolerances for plant commaodities, so plant metabolism studies are
not required for TCVP. The qualitative nature of the residue in ruminants following oral or
dermal dosing, and in poultry following dermal application, is adequately understood based on
previously submitted studies. The HED Metabolism Committee (9/8/93 Meeting) has
determined that the residues of concern for tolerance enforcement and for risk assessment for
carcinogenicity are the parent compound and four metabolites: tetrachlorvinphos, des-O-methyl
tetrachlorvinphos, 1-(2,4,5-trichlorophenyl)ethanol (free and conjugated forms), 2,4,5-
trichloroacetophenone, and 1-(2,4,5-trichlorophenyl)ethanediol. For the non-cancer risk
assessment for cholinesterase inhibition, tetrachlorvinphos is the only residue of concern.

5.1.2 Summary of Environmental Degradation
Drinking Water Assessment Memo (EFED): DP# 419448, 11/6/14, C. Peck'®

13 See http://www.regulations.gov/#!documentDetail; D=EPA-HQ-OPPT-2009-0477-0074 for the final

second list of

chemicals.

14 http://www.epa.gov/endo/

15 C. Peck, 11/6/2014, D419448, Tetrachlorvinphos (TCVP) Drinking Water Assessment for Registration
Review
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TCVP is moderately mobile in soil and not stable in terrestrial or aquatic environments. The
TCVP degradates appear to be as mobile, and in most cases more mobile, than the parent. TCVP
is soluble in water at up to 11.6 mg/L, and is not expected to volatilize significantly due to a low
vapor pressure of 2.6 x 107 torr (25°C). The compound is hydrophobic (Log Kow 0f 3.53).
TCVP hydrolyzes in water at a pH-dependent rate. Hydrolysis is relatively rapid in alkaline
water (half-life of 10.3 days at pH 9). In neutral to acidic water (pH 5 to 7), TCVP hydrolyzes
with slower half-lives of 30 to 57 days. A major degradate of hydrolysis found in the aqueous
solution at pH 9 was des-O-methyl tetrachlorvinphos (28% at Day 21). Hydrolysis rates for the
TCVP Total Residue of Concern (TRC) could not be calculated, as not all degradates in the
study extracts were identified; therefore, TCVP TRC was considered stable to hydrolysis.

TCVP isomer mixture (50:50, Z:E) readily biodegraded in aerobic soils, with a half-life of
approximately 9 days. However, the rate of biodegradation for the mixed isomer of the parent
TCVP was slightly reduced as concentrations decreased, which may indicate that one isomer
degrades more rapidly than the other. Major soil degradates include TCPEol, TCCEol,
TCPEone and TCBA. The TCVP TRC that were identified in the aerobic soils biodegraded with
half-lives of from 53 to 200 days.

5.1.3 Comparison of Metabolic Pathways

Metabolism in ruminants (dermal and oral administration; tissue), poultry (oral; tissue) and rats
(oral; excreta) is similar, generally resulting in parent TCVP and the four metabolites of concern
(TCVPdeme, TCPEdiol, TCPEone and TCPEol). However, the metabolite TCPEone was not
found in detectable levels in the rat metabolism study and the metabolite TCPEdiol was not
detected in the goat studies. Unchanged parent TCVP was found in the goat dermal study, but
was not detected in the goat oral study.

5.1.4 Residues of Concern Summary and Rationale

The HED Metabolism Committee (9/8/93 Meeting) has determined that the total residues of
concern (TRC) for carcinogenicity are the parent compound tetrachlorvinphos and metabolites
which, like tetrachlorvinphos, contain the 2,4,5 trichlorobenzene ring. For livestock
commodities, the total residues of concern for carcinogenicity are tetrachlorvinphos [TCVP] plus
the following four metabolites: des-O-methyl tetrachlorvinphos [TCVPdeme]; 1-(2,4,5-
trichlorophenyl)ethanol (free and conjugated forms) [TCPEol]; 2,4,5-trichloroacetophenone
[TCPEonNe]; and 1-(2,4,5-trichlorophenyl)ethanediol [TCPEdiol]. For drinking water
carcinogenicity assessment, the total residues of concern include the four aforementioned
metabolites for livestock plus 2 additional degradates: 1-(2,4,5-trichlorophenyl)-2-chloroethanol
[TCCEol], and 2,4,5-trichlorobenzoic acid [TCBA].

For the non-cancer risk assessment for cholinesterase inhibition, TCVP is the only residue of
concern. For tolerance enforcement the residues of concern include TCVP plus, TCVPdeme,
TCPEdiol, TCPEone and TCPEol.
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See Appendix E for a table of parent and metabolite structures and chemical properties.

Table 5.1.4 Summary of Metabolites and Degradates to be included in the Risk Assessment and Tolerance

TCPEol, TCCEol, TCBA

Expression
Residues included in . . . Residues included in
. Residues included in .
. Risk Assessment . Tolerance Expression
Matrix . Risk Assessment
(Cholinesterase (e mamart )
Inhibition) genietty
Primary Crop | NA NA NA
Plants .
Rotational NA NA NA
Crop
TCVP, TCVPdeme, TCVP, TCVPdeme,
Ruminant TCVP TCPEdiol, TCPEone and | TCPEdiol, TCPEone and
. TCPEol TCPEol
Livestock
TCVP, TCVPdeme, TCVP, TCVPdeme,
Poultry TCVP TCPEdiol, TCPEone and | TCPEdiol, TCPEone and
TCPEol TCPEol
o TCVP, TCVPdeme,
Drinking Water TCVP TCPEdiol, TCPEone and | NA

NA= not applicable
TCVP= tetrachlorvinphos

TCVPdeme,= des-O-methyl tetrachlorvinphos
TCPEol= 1-(2,4,5-trichlorophenyl)ethanol (free and conjugated forms)
TCPEone= 2,4,5-trichloroacetophenone

TCPEdiol= 1-(2,4,5-trichlorophenyl)ethanediol
TCCEol =I-(2,4,5-trichlorophenyl)-2-chloroethanol
TCBA =2,4,5-Trichlorobenzoic acid

5.2

Residue Chemistry

Residue Chemistry and Food Residue Profile
Residue Chemistry Memo: D243528, 3/11/98, D. Miller

Tolerances are established for residues of TCVP in animal commodities since residues may
occur in milk, eggs, meat, fat, or meat byproducts as a result of the registered uses on livestock
(oral and dermal uses) and around livestock premises. There are no registered uses on plant
(including feedstuffs) commaodities. This section provides the background and current status of
residue chemistry requirements for TCVP and includes residue data submitted and reviewed
since the 1994 Residue Chemistry Chapter of the TCVP RED and the 2006 TCVP RED.

The 1994 Residue Chemistry Chapter cited the need for the following magnitude of the residue
studies: New magnitude of the residue studies reflecting oral and dermal exposure of beef cattle,
dairy cattle, and hogs, and dermal exposure of poultry to tetrachlorvinphos are required. All
residues of concern should be analyzed in cattle, hogs, and poultry using validated analytical

methods.
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Subsequent to the TCVP RED, in 2007, residue studies on cattle (dermal and oral treatments;
MRID 47193001) and poultry (dermal treatment; MRID 47193001) were submitted, as was a
companion storage stability study (MRID 47193001) and a residue analytical method (MRID
47369201). Those studies were reviewed under DP #s D320848, D320858, D320859, and
D381350 (C. Olinger, 10/7/10, Tetrachlorvinphos. Cattle Oral/Dermal and Poultry Dermal
Studies. Summary of Residue Data Submitted in Support of Reregistration). The submitted
magnitude of the residue studies on cattle and poultry were determined to be inadequate, but
upgradeable pending submission of supporting storage stability data. The companion storage
stability study was determined to be unacceptable because of study design. Additional
information was also requested regarding the maximum storage duration of all samples collected
from both the cattle and poultry studies. In 2011, additional information (MRIDs 486378101 and
48319001) pertaining to the storage stability deficiencies was submitted and reviewed (C.
Olinger, 3/25/11, D385359 and D386954, Tetrachlorvinphos. Response to Comment on Storage
Stability Residue Data Deficiencies). The poultry and cattle residue data (860.1480) deficiencies
are now fulfilled and no further data are being required.

In response to the data requirement for a residue study in hogs, a waiver request was submitted and
granted in 2011 (C. Olinger, 4/25/11, D320857, Tetrachlorvinphos. Request for Waiver of a Swine
Magnitude of Residue Study). It was determined that TCVP residues in swine tissues are not likely to be
higher than the residues in ruminants and that ruminant data may be translated to swine. The conclusion
was based on the poor oral and dermal absorption of TCVP in livestock and the fact that residence time in
swine intestines is significantly shorter relative to that in a ruminant. No additional residue data
(860.1480) on hogs are being required.

In response to a TCVP Generic Data Call-In (GDCI) issued 12/29/09, data were submitted
evaluating TCVP metabolites using the FDA Multiresidue Methods Test guidelines in Pesticide
Analytical Manual (PAM) Vol. | (MRID 48655201) and were reviewed 7/5/12 (D. Drew,
D396833, Tetrachlorvinphos (TCVP). Multiresidue Methods (MRM) Study of the Metabolites
of TCVP). The data requirement for MRM testing (860.1360) has been fulfilled.

The registrant submitted a proposed method SCR/006 for tolerance enforcement of livestock
commodities that includes detection of TCVP and the metabolites TCVVPdeme, TCPEol,
TCPEone and TCPEdiol (MRID 47369201, 2007). The HED review (D320848, D320858,
D320859, and D381350) determined that the method was adequate, but that an independent
laboratory validation (ILV) trial remained outstanding. A Generic Data Call-In (GDCI) for an
ILV was originally issued December 29, 2009. A different proposed method (Method
14020.6106) and an associated ILV study (Method 14020.6107) were subsequently submitted to
the agency (MRID 49419301, 2015). Because the proposed Method 14020.6106 monitors only a
single ion transition for each analyte, alternative confirmatory procedures are necessary; the
previously submitted method SCR/006 (MRID 47369201) is considered acceptable as a
confirmatory method. The analytical method test data for 14020.6106 are classified as
scientifically acceptable for use as an analytical method for ruminant and poultry commodities.
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Food Residue Profile

The available magnitude of the residue study for dairy cattle reflect a combination of two
treatments: oral administration of tetrachlorvinphos for 29-31 days at actual rates of 1.51-1.55
and 4.63 g ai/750 kg BW per day (6.3-6.5x and 19.3x, respectively, the maximum registered rate
of 0.24 g ai/750 kg BW for feed-through treatment) and dermal spray treatments on three
occasions, at ~14 day intervals, at actual rates of 10.11 and 19.2-19.5 g ai per animal per dose
(~0.5 and 1.0x, respectively, the maximum registered rate of 18.9 g ai/animal for direct animal
spray treatment). At the combined treatment regime (6.5x dermal spray plus 1x oral treatment),
the maximum total residues of concern (with the maximum residues of the parent in parentheses)
were: 0.072 (0.036) ppm for milk, 0.078 (<0.01) ppm for cream, 0.158 (<0.01) ppm for liver,
0.278 (0.015) ppm for kidney, 0.272 (0.212) ppm for muscle, 0.842 (0.558) ppm for
subcutaneous fat, and 0.747 (0.340) ppm for peritoneal fat.

The available magnitude of the residue study for poultry reflects 6-7 dermal spray treatments of
laying hens with an EC formulation, made at two-week retreatment intervals, at 0.0908, 0.182, or
0.545 g ai/hen/application. These application rates, respectively, correspond to ~0.5x, 1.0x, or
2.9x the maximum registered direct spray treatment rate of 0.19 g ai/bird daily. At ~1.0x, the
maximum total residues of concern (with the maximum residues of the parent in parentheses)
were: 0.288 (0.026) ppm for egg, 0.517 (0.016) ppm for liver, 0.583 (0.022) ppm for kidney,
0.396 (0.082) ppm for muscle, 19.405 (6.030) ppm for skin with fat, and 1.298 (0.099) ppm for
abdominal fat.

There were no detectable residues of parent TCVP in the most recent USDA PDP monitoring
data for beef meat, liver, or fat, or for milk and cream; nor were there detectable residues in pork
fat. There were no detectable residues in chicken meat or liver. There was one detectable residue
in egg just above the method limit of detection (LOD; 742 samples). PDP did not analyze
chicken fat or skin for TCVP. The TCVP metabolites of concern for cancer assessment were not
measured by PDP.

53 Water Residue Profile
Drinking Water Assessment Memo (EFED): D419448, 11/6/14, C. Peck

The Surface Water Concentration Calculator (SWCC) computer model was used to generate
surface water Estimated Drinking Water Concentrations (EDW(Cs) for use in the human health
dietary risk assessment, while the PRZM-GW and SCI-GROW models were used to generate
groundwater EDWCs. The residues of concern for acute and steady state dietary exposure
included cholinesterase-inhibiting compounds, which were determined to be TCVP parent only.
For carcinogenicity, (total) residues of concern (TRC) included TCVP and the following
metabolites which, like TCVP, contain the 2,4,5 trichlorobenzene ring: des-O-methyl
tetrachlorvinphos,1-(2,4,5-trichlorophenyl)ethanediol, TCPEol (1-(2,4,5-
trichlorophenyl)ethanol), TCPEone (2,4,5-trichloroacetophenone), TCCEol (I-(2,4,5-
trichlorophenyl)-2-chloroethanol), and TCBA (2,4,5-trichlorobenzoic acid).
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Maximum EDWCs (based on maximum labeled usage for kennels, poultry droppings, garbage
and manure piles, and corrals) for TCVP residues in surface water and groundwater for dietary
assessment are presented in Table 5.3. Daily time series outputs for the thirty year simulation
were also provided to HED for use in dietary exposure modeling.

This dietary assessment used the maximum total residues of concern (TRC) EDWC of 22.4 ug/L
for the cancer analysis, input as a single point estimate. For the selected drinking water scenarios,
a distribution of surface water residues was used probabilistically in the dietary model for non-
cancer assessments based on cholinesterase inhibition. The following paragraph describes the
derivation of those distributions.

Daily time-series outputs that simulate 29 years (1962-1990) of residues of TCVP in surface
drinking water for the outdoor uses (on kennels, poultry droppings, garbage and manure piles,
and corrals) were modeled using the SWCC. No further adjustments were made to the acute
distribution files, but since the steady state average dietary assessments use 21-day forward
rolling averages for drinking water, the steady state distributions were further adjusted to be 21-
day forward rolling averages. In the 21-day rolling average distributions, the first data point is
the average of days 1-21, the second data point is the average of days 2-22, the third data point is
the average of days 3-23, etc. The 21-day rolling average continues until the last 20 days of
residues of the final distribution year.

Table 5.3 Summary of Estimated Surface Water and Groundwater Concentrations
for Tetrachlorvinphos

MAXIMUM ESTIMATED DRINKING WATER

DRINKING WATER
SOURCE (MODEL CONCENTRATION (EDWC)
USED) Acute (pg/L) Cancer (ug/L)

(TCVP only) (TRC)

Surface water

(SWCC) 4.03 411

Groundwater (PRZM- 5

GW) 8.54x10 22.4

Groundwater 3 2

(SCI-GROW) 5.61x10 7.36x10

* EDWCs based on maximum labeled usage for kennels, poultry droppings, garbage and manure piles, and corrals.

5.4  Dietary Risk Assessment
Dietary Assessment Memo: D436835, 9/20/2016, D. Drew?6

16 D. Drew, 9/20/2016, Tetrachlorvinphos (TCVP). Revised Acute, Steady State, and Cancer Aggregate
Dietary (Food and Drinking Water) Exposure and Risk Assessments for the Registration Review Human
Health Risk Assessment, D436835.
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The previous dietary risk assessment for tetrachlorvinphos was conducted on 10/29/2014 (D.
Drew, D426985, Tetrachlorvinphos (TCVP) Acute, Steady State, and Cancer Aggregate Dietary
(Food and Drinking Water) Exposure and Risk Assessments for the Registration Review Human
Health Risk Assessment). That assessment has been updated in D436835 (D. Drew, 9/20/2016,
Tetrachlorvinphos (TCVP). Revised Acute, Steady State, and Cancer Aggregate Dietary (Food
and Drinking Water) Exposure and Risk Assessments for the Registration Review Human Health
Risk Assessment) to reflect changes in the toxicological PODs for the acute and steady state
dietary exposures. In addition, minor corrections have been made based on comments received
on the 2014 dietary assessment (MRID 4989101, Bayer CropScience, Comments to EPA’s
“Tetrachlorvinphos (TCVP) Human Health Draft Risk Assessment for Registration Review”,
Docket ID: EPA-HQ-OPP-2008-0316).

5.4.1 Description of Residue Data Used in Dietary Assessment

HED has conducted acute, steady state, and cancer dietary (food and drinking water) exposure
and risk assessments using DEEM version 3.16 for TCVP.

The dietary exposure analyses for TCVP are refined. The only food forms included in the
analyses are based on animal commaodities. The food residues were based upon U. S. Department
of Agriculture’s Pesticide Data Program (USDA PDP) monitoring data except in a couple of
instances where no appropriate PDP data were available (i.e., high-end residues from poultry
dermal studies were used for poultry fat and poultry skin). The Biological and Economic
Analysis Division (BEAD) of OPP provided percent livestock treated information. Model-
derived estimated drinking water concentrations (EDWCs) were provided by the Environmental
Fate and Effect Division (EFED). EDWCs were based on spot applications to kennels, poultry
droppings, garbage and manure piles, and corrals and were directly incorporated into the
assessments as described in Section 5.3 above.

Since the PDP only analyzed for residues of TCVP (and not for TCVP metabolites) a factor was
applied to the PDP residues in order to account for all the metabolites of concern for the cancer

assessment. The factor was calculated by determining the ratio of parent TCVP to total residues
of concern in the livestock residue studies (see Table 2, D436835).

5.4.2 Percent Crop Treated Used in Dietary Assessment

For the acute and steady state analyses, the maximum estimated percent livestock treated of 3%
was used for cattle and swine and the estimated maximum of 11% was used for poultry.

For the cancer analysis, the following estimated average percent livestock treated values were
used: 1% for dairy cattle, 2% for beef cattle and swine, and 6% for poultry.
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5.4.3 Acute Dietary Risk Assessment

The refined acute dietary (food only) exposure analysis resulted in risk estimates above HED’s
level of concern (exceeded 100% the acute population adjusted dose (aPAD)) at the 99.9th
percentile of exposure for the children’s population subgroups. The highest exposed subgroup is
children 3-5 years old at 190% of the aPAD.

When drinking water is analyzed by itself, the acute dietary (water only) risk estimates are all
below HED’s level of concern for the U.S. population and all population subgroups at the 95"
and 99.9" percentile of exposure.

Most of the exposure from food is due to the high-end residue on chicken skin from poultry
dermal studies (residue on uncooked chicken skin from direct dermal spray applications at
maximum labeled rates with a 0-day pre-slaughter interval).

Since dietary exposures from food alone were of concern, drinking water exposures were not
combined with exposures from food. Combining those exposures would result in even greater
risk estimates of concern.

Table 5.4.3.1. Results of Acute Dietary (Food Only) Exposure and Risk Analysis.

P 95" Percentile 99" Percentile 99.9" Percentile
Population Subgroup’ (mz /kg/day) Exposure % Exposure % Exposure %
(mg/kg/day) | aPAD (mg/kg/day) aPAD | (mg/kg/day) aPAD

General U.S. Population 0.0028 0.000022 <1 0.000680 24 0.002806 100
All Infants (<1 year old) 0.0028 0.000012 <1 0.000288 10 0.002739 98
Children 1-2 years old 0.0028 0.000069 2.5 0.001073 38 0.004708 170
Children 3-5 years old 0.0028 0.000054 1.9 0.001386 50 0.005230 190
Children 6-12 years old 0.0028 0.000037 1.3 0.000938 33 0.003941 140
Youth 13-19 years old 0.0028 0.000024 <1 0.000731 26 0.003318 120
Adults 20-49 years old 0.0028 0.000022 <1 0.000722 26 0.002584 92
Adults 50-99 years old 0.028 0.000011 <1 0.000492 1.8 0.001690 6.0
Females 13-49 years old 0.0028 0.000020 <1 0.000651 23 0.002300 82

! Population with the greatest exposure is in bold.
2 aPAD = acute population-adjusted dose.

Table 5.4.3.2. Results of Acute Dietary (Drinking Water Only) Exposure and Risk Analysis.

APAD? 95t Percentile 99" Percentile 99.9'h Percentile
Population Subgroup’ ey Exposure % Exposure % Exposure %
(mg/kg/day) | aPAD (mg/kg/day) aPAD | (mg/kg/day) aPAD
General U.S. Population 0.0028 0.000009 <1 0.000033 1.2 0.000121 4.3
All Infants (<1 year old) 0.0028 0.000022 <1 0.000093 3.3 0.000369 13
Children 1-2 years old 0.0028 0.000012 <1 0.000048 1.7 0.000187 6.7
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Table 5.4.3.2. Results of Acute Dietary (Drinking Water Only) Exposure and Risk Analysis.

PNz 95" Percentile 99" Percentile 99.9" Percentile
Population Subgroup’ (mz /kg/day) Exposure % Exposure % Exposure %
(mg/kg/day) | aPAD (mg/kg/day) aPAD | (mg/kg/day) aPAD
Children 3-5 years old 0.0028 0.000011 <1 0.000041 14 0.000147 5.2
Children 6-12 years old 0.0028 0.000008 <1 0.000030 11 0.000111 4.0
Youth 13-19 years old 0.0028 0.000006 <1 0.000025 <1 0.000095 3.4
Adults 20-49 years old 0.0028 0.000009 <1 0.000033 1.2 0.000118 4.2
Adults 50-99 years old 0.028 0.000009 <1 0.000032 <1 0.000110 <1
Females 13-49 years old 0.0028 0.000009 <1 0.000033 1.2 0.000120 4.3

! Population with the greatest exposure is in bold.
2 aPAD = acute population-adjusted dose.

5.4.4 Steady State Dietary Risk Assessment

The refined steady state (food only) exposure analysis resulted in risk estimates above HED’s
level of concern (exceeded 100% the steady state population adjusted dose (ssPAD)) at the
99.9th percentile of exposure for the children’s population subgroups. The highest exposed
subgroup is children 3-5 years old at 120% of the ssPAD.

The steady state dietary (water only) risk estimates are all below HED’s level of concern for the
U.S. population and all population subgroups at the 95" and 99.9" percentile of exposure.

Most of the exposure from food is due to the high-end residue on chicken skin from poultry
dermal studies (residue on uncooked chicken skin from direct dermal spray applications at
maximum labeled rates with a 0-day pre-slaughter interval).

Since dietary exposures from food alone were of concern, drinking water exposures were not
combined with exposures from food. Combining those exposures would result in even greater
risk estimates of concern.

Table 5.4.4.1. Results of Steady State Dietary (Food Only) Exposure and Risk Analysis.

PAD? 95" Percentile 99" Percentile 99.9" Percentile
Population Subgroup' (msgs/kg /day) Exposure % Exposure % Exposure %
(mg/kg/day) | ssPAD (mg/kg/day) ssPAD | (mg/kg/day) ssPAD
General U.S. Population 0.0028 0.000092 3.3 0.000599 21 0.001994 71
All Infants (<1 year old) 0.0028 0.000020 <1 0.000299 11 0.001843 66
Children 1-2 years old 0.0028 0.000128 4.6 0.001070 38 0.003181 110
Children 3-5 years old 0.0028 0.000152 54 0.001214 43 0.003444 120
Children 6-12 years old 0.0028 0.000130 4.6 0.000782 28 0.002991 110
Youth 13-19 years old 0.0028 0.000116 4.1 0.000645 23 0.002118 76
Adults 20-49 years old 0.0028 0.000112 4.0 0.000621 22 0.001971 70
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Table 5.4.4.1. Results of Steady State Dietary (Food Only) Exposure and Risk Analysis.

SPAD? 95" Percentile 99" Percentile 99.9" Percentile
Population Subgroup’ (mg/kg/day) Exposure % Exposure % Exposure %
(mg/kg/day) | ssPAD (mg/kg/day) ssPAD | (mg/kg/day) ssPAD
Adults 50-99 years old 0.028 0.000049 <1 0.000418 1.5 0.001105 3.9
Females 13-49 years old 0.0028 0.000098 3.5 0.000572 20 0.001481 53

! Population with the greatest exposure is in bold.
2 ssPAD = steady state population-adjusted dose.

Table 5.4.4.2. Results of Steady State Dietary (Drinking Water Only) Exposure and Risk Analysis.

D2 95" Percentile 99 Percentile 99.9" Percentile
Population Subgroup’ (m§/kg i) Exposure % Exposure % Exposure %
(mg/kg/day) | ssPAD (mg/kg/day) ssPAD | (mg/kg/day) ssPAD

General U.S. Population 0.0028 0.000009 <1 0.000031 1.1 0.000096 34
All Infants (<1 year old) 0.0028 0.000024 <1 0.000088 3.2 0.000300 11
Children 1-2 years old 0.0028 0.000013 <1 0.000045 1.6 0.000143 51
Children 3-5 years old 0.0028 0.000011 <1 0.000038 14 0.000114 4.1
Children 6-12 years old 0.0028 0.000008 <1 0.000028 <1 0.000085 3.0
Youth 13-19 years old 0.0028 0.000007 <1 0.000023 <1 0.000075 2.7
Adults 20-49 years old 0.0028 0.000009 <1 0.000031 1.1 0.000094 34
Adults 50-99 years old 0.028 0.000009 <1 0.000030 <1 0.000087 <1
Females 13-49 years old 0.0028 0.000009 <1 0.000031 1.1 0.000095 34

! Population with the greatest exposure is in bold.
2 ssPAD = steady state population-adjusted dose.

5.4.5 Cancer Dietary Risk Assessment

The refined cancer dietary (food and drinking water) assessment resulted in an estimated exposure
to TCVP and its metabolites containing the 2,4,5 trichlorobenzene moiety (the residues of concern
for cancer) of 0.000513 mg/kg/day. Applying the Q:* of 0.00183 (mg/kg/day)™ to the exposure

value results in a cancer risk estimate of 9 x 107"

cancer dietary risk estimate.

Drinking water is the major contributor to the

Table 5.4.5.1. Summary of CANCER Dietary Exposure and Risk for
Tetrachlorvinphos (and metabolites).
Food and Water Food Only Water Only
Population
Subgroup Exposure . Exposure . Exposure .
(mg/kg/day) | B | (mgkg/day) | B | (mgkgday) | K
Adults 0.000513 | 9x107 | 0.000044 | 8x10® | 0.000469 | 8x107
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6.0  Residential and Non-Occupational Exposure/Risk Characterization
Occupational and Residential Exposure Memo: D436833, 12/21/2016, W. Britton ¥

Residential exposures (handler and post-application) are anticipated from the use of TCVP pet
products for dogs and cats including collars, dusts/powders, and pump/trigger sprays. Exposures
are expected for adults who apply TCVP products to their pets and from post-application
exposures for adults and children who may contact previously treated pets. Residential TCVP
handler and post-application exposures are anticipated to be short- (1 to 30 days), intermediate-
(1 to 6 months), and long-term (>6 months — for pet collar scenarios only). However, because
of the steady state AChE inhibition exhibited by the OPs, steady state (typically 21 days and
longer for OPs, but 1 day for TCVP) residential exposures were assessed for TCVP pet products.

For adults, when an endpoint is not sex-specific (i.e., the endpoints are based on developmental
or fetal effects) a body weight of 80 kg is typically used in risk assessment; however, in this case,
a female-specific body weight of 69 kg was used. While the endpoint of concern, RBC AChE
inhibition, is not sex-specific, the female body weight was used for pregnant women due to
uncertainty in the human dose-response relationship for neurodevelopmental effects.

Following EPA’s December 21, 2015 Draft TCVP risk assessment, Bayer HealthCare, Hartz
Mountain Corporation, and NRDC submitted comments during the public comment period,
primarily regarding the formulation type of pet collars. This document addresses, where
appropriate, those comments. A comprehensive response to comments on the TCVP draft
human health risk assessment (including ORE-specific comments) is also provided in the
following memo: D. Drew et al., Tetrachlorvinphos (TCVP) Health Effects Division Response
to Comments on the December 21, 2015 Draft Human Health Risk Assessment for TCVP
Registration Review, D433403, 12/21/2016.

Formulation Type Issue: In 2009, the Natural Resources Defense Council (NRDC) petitioned
the EPA to cancel all pet uses for the pesticide tetrachlorvinphos (TCVP). In 2014, the agency
responded to the 2009 petition by conducting a human health risk assessment for all currently
registered TCVP products which include collars, dusts/powders, and pump and trigger spray
formulations. That risk assessment was dated Nov. 5, 2014. At that time, no human health risks
of concern were identified for any TCVP pet product, and the petition to cancel all pet products
was denied on Nov. 6, 2014. The NRDC subsequently responded to the agency’s denial with
arguments presented in NRDC’s Aug. 5, 2015 Opening Brief in NRDC v. EPA, Case No. 15-
70025 (9" Cir.) (Opening Brief). Among the arguments raised by NRDC was the assertion that
the agency incorrectly considered the TCVP flea collar formulation to be a liquid formulated
product:

“NRDC states that the EPA failed to ‘research’ the TCVP flea collar label; instead it ignored the
information in the label right on the box regarding the chemical formulation.” [NRDC Opening

W, Britton et al., 12/21/2016, D436833, Tetrachlorvinphos: Final Occupational and Residential
Exposure Assessment for Registration Review
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Brief, p.67]. The label for the Hartz UltraGuard Flea and Tick Collar for Dogs (EPA Reg. No.
2596-84) states that ‘as the collar begins to work, a fine white powder will appear on the
surface.” As a result, NRDC argues that the transfer coefficient (TC) recommended for solid
formulations should have been used instead of the transfer coefficent for liquid formulations as is
recommended by the 2012 Residential SOPs.”®

The agency responded to this and all other arguments raised by NRDC in a December 21, 2015
memorandum,*® issued along with the Draft risk assessment for Registration Review. The
following is an excerpt of the agency’s response relating to the pet collar formulation iSsue:

“Per EPA’s 2012 Residential SOPs*’: Treated Pets, pet collar products are categorized as a
liquid formulation. This position was based on research conducted at the time of SOP
development that supported that pet collars function by means of diffusion, transferring from the
collar to the surrounding area. More specifically, the active ingredient, which is embedded in
the collar matrix, diffuses slowly through the matrix, thus controlling the amount of the active
ingredient at the collar’s surface. The active ingredient available on the surface of the pet collar
then “rubs off” or transfers from the collar to the animal’s hair coat via embedded lubricants
which function as transfer agents at the surface of the collar. Based on the categorization of pet
collars as liquid formulations, the assessment of post-application exposures for these product
types would be conducted with use of the TCs, and the fraction active ingredient on the hands
from TC studies (Fainands) recommended for the assessment of liquid formulated products as
recommended in the 2012 Residential SOPs.

The information provided by NRDC states that the label for the Hartz UltraGuard Flea and Tick
Collar for Dogs (EPA Reg. No. 2596-84) states that “as the collar begins to work, a fine white
powder will appear on the surface.” HED has confirmed that this statement is present on the
current labeling for the identified product and that an identical statement is also found on the
following TCVP pet collar products (5 of 9 total pet collar products): EPA Reg. Nos. 2596-62,
2596-63, 2596-83, 2596-84, and 2596-139. Taking label statements into account, and based
upon further research which suggests that some pet collars may act by extrusion of the active
ingredient from the collar matrix as a fine dust, HED has reconsidered the position that the
TCVP pet collars are all liquid formulated products. As a result of this uncertainty, in the TCVP
draft human health risk assessment in support of registration review, HED has updated the
assessment of post-application risks from TCVP pet collars in consideration of both the dust-
and liquid-specific TCs and Fainanas recommended SOP values. !

18 W. Britton. Tetrachlorvinphos (TCVP): Responses to Arguments Presented in the Natural Resources
Defense Council, Inc.’s (NRDC) Aug. 5, 2015 Opening Brief in NRDC v. EPA, Case No. 15-70025 (9™
Cir.). 12/21/15, D430589, at 8 (summarizing NRDC’s argument).

¥rd.

20 http://www2.epa.gov/pesticide-science-and-assessing-pesticide-risks/standard-operating-procedures-
residential-pesticide

2 4. at 8-9.
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In response to the 2015 Draft TCVP risk assessment, Bayer HealthCare submitted comments to
address the formulation type issue. Bayer agreed with the approach employed by the agency,
stating: “Based on the NRDC assertion and the statement on the collar packaging the agency has
taken the understandable approach of calculating the post-application exposure, using both
liquid and solid formulation transfer coefficients, until the uncertainty is resolved.” Bayer
proceeded to address the formulation type issue by describing how the active ingredient is
released from the collar and distributed on the animal. Bayer described that, “To achieve their
goal of effective pest control, the flea collars are designed to deliver the insecticide from the
collar in either a liquid or solid state. The collar is made from a mixture of plastic resins and
resin modifiers. The resins are formulated to have appropriate strength and flexibility so the
collar can withstand the shaping operations without cracking or crumbling. The resins must
also have appropriate release characteristics, such that the TCVP (or other insecticide active
ingredient) can escape the collar at the proper rate, while inert components remain in the
collar.”

Per Bayer, TCVP is distributed on the animal by abrasion or movement against the animal or
diffusion from the animal’s body heat. “Within a few days after manufacture, the insecticide
begins to migrate from within the body of the collar and form a coating of particles, resembling
a dust or powder on the surface of the collar. As the particles of the active ingredient are
displaced or shaken from the surface due to the normal activity of the animal, additional
particles appear by migration from the body of the composition to replace the insecticide
particles displaced from the surface (i.e., the displaced particles are replenished continuously).
This describes the typical release mechanism and explains the presence of the powder as raised
by NRDC. The powders are in the immediate vicinity of the collar, however, this is not
necessarily the form in which the insecticide is dispersed to the animal or relevant to the transfer
coefficient.” They continued to describe that the sebaceous glands within the dog’s skin that
lubricate the hair are the mechanism for dispersion of the insecticide. “Insecticides that are used
in flea collars are lipophilic and soluble in the animal’s skin oils. So, even though the collars
may release some of the insecticides as a solid they are dispersed along the animal’s body as a
solution or suspension in the animal’s skin via the natural skin oils.” As such, the assessment of
human health risks from TCVP pet collars were conducted in a manner that accounts for the
likelihood of the presence of both liquid and solid forms while considering the isolated location
(i.e., the head/neck) of ai in the dust/powder form.

While informative, Bayer’s comments pose a dilemma for the agency. Although they describe
the mechanism of dispersion of active ingredient along the animal’s body as a solution or
suspension in the skin, they also indicate that the insecticide begins to migrate from within the
collar as a “coating of particles, resembling a dust or powder form on the surface of the collar”
and that “flea collars are designed to deliver the insecticide from the collar in either a liquid or
solid state.” The mechanism of active ingredient dispersion via the skin alone is not adequate to
describe the potential for post-application exposures. If the active ingredient is present as a
liquid or particulate or dust on the surface of the pet collar, it could be transferred in either form
from the collar to the pet’s fur immediately surrounding and result in the potential for post-
application exposures from either direct contact with the pet collar, or the surrounding fur.
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Formulation Type Approach: A unique approach has been applied in order to account for the
potential for exposures from the presence of TCVP to exist as both liquid and solid forms
concurrently. The approach uses the same methodologies described in the 2012 Residential
SOPs for assessment of residential handler and post-application exposure assessment for pet
collar usage. However, whereas the 2012 Residential SOPs recommend that pet collars be
assessed as a liquid formulation, the present approach assesses pet collar exposures as both a
liquid and solid form. For residential handlers, this means use of the liquid UE data as
recommended by the 2012 Residential SOPs and chemical-specific dust UE data for these
formulation types. For the residential post-application exposure assessment, this means use of
transfer coefficients (dermal exposures) and the fraction of active ingredient on hands from the
transfer coefficent studies (hand-to-mouth exposures) specific to both liquid and solid
formulation types.

The individual dust and liquid formulation handler and post-application doses were estimated,
and then another step was included in the assessment where the liquid and dust doses were
averaged assuming a ratio of liquid to dust in the collar formulation. For both handler and post-
application scenarios, ratios of 1/99, 50/50, and 99/1 liquid/dust were assumed to cover a range
of potential exposures.

The methodologies and inputs used for the individual formulation assessments for residential
handlers and residential post-application exposures are described in Appendix B of the
corresponding ORE memo (Memo, W. Britton et al, D436833).

Due to NRDC'’s argument related to the TCVP pet collar formulation, the agency has begun
efforts to reevaluate pet collar formulation type to carefully consider whether pet collar products
are more closely related to more traditional liquid formulation pet products such as shampoos
and spot-ons, or solid formulated products such as dusts and powders. In following with this
evaluation, the agency intends to request and review additional information relating to all
registered pet collar products as they undergo registration review, as well as any proposed new
pet collar uses. This evaluation will continue until the agency is satisfied that, based on the
design and operation of pet collar products, a final formulation type decision can be made along
with recommendations for human health risk assessment of exposures to pet collar-treated pets.

6.1 Residential Handler Exposures

HED uses the term “handlers” to describe those individuals who are involved in the pesticide
application process. HED believes that there are distinct tasks related to applications and that
exposures can vary depending on the specifics of each task. Residential handlers are assumed to
complete all elements of an application without use of any protective equipment.

Residential handler exposures to TCVP pet products may occur via the dermal or inhalation
routes while the product is placed on a cat or dog. Both steady state non-cancer and cancer
residential handler exposure assessments were performed for adult homeowners applying TCVP
pet collars, dusts/powders, and pump/trigger sprays products to cats and dogs. Since there is no
non-cancer dermal hazard for TCVP, the steady state (non-cancer) handler assessment includes
only inhalation exposures. For the cancer assessment, both dermal and inhalation exposures are
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assessed.

The exposure data and assumptions that underlie the residential handler non-cancer risk
estimates can be referenced in the 2014 residential assessment?? and the 2012 Residential SOPs.
The algorithms used to estimate non-cancer exposure and dose for residential handlers can be
found in Appendix B of the corresponding ORE assessment (Memo, W. Britton et al., D436833)
and/or the 2012 Residential SOPs.?

Due to the uncertainty associated with whether TCVP pet collars are liquid and/or dust
formulated products, residential handler steady state inhalation exposures for TCVP pet collar
application were assessed (as described above in Section 6.0) assuming pet collars could be
liquid and solid (dust) formulations concurrently, with varying ratios liquid/dust. When
assuming the TCVP pet collars are a liquid formulation, the liquid-specific unit exposures (UE)
values (i.e., surrogate data from a spot-on applicator study) from the 2012 Residential SOPs were
used. When assuming the pet collars are a solid formulation, HED used the best available data, a
TCVP dust/powder applicator exposure study (MRID 45519601).

The liquid formulation spot-on surrogate UE data assumes negligible inhalation exposure;
therefore, only the dust-specific UE data (i.e., a TCVP dust/powder applicator exposure study) is
expected to result in the potential for inhalation exposures. In the case of handlers, therefore, the
dust formulation drives any potential exposure.

Summary of Residential Handler Non-Cancer Exposure and Risk Estimates

Pet Collars: Because there is uncertainty whether the TCVP pet collars are liquid and/or dust
formulated products, residential handler (adults) steady state inhalation exposures were evaluated
assuming both liquid and solid (dust) formulations are present concurrently with varying ratios
of liquid/dust. No inhalation risks of concern were identified for residential handlers for any
liquid/dust formulation ratio assumption. When assuming a ratio of 1/99 liquid/dust, MOEs
range from 920 to 4,600; when assuming a ratio of 50/50 liquid/dust, MOEs range from 1,800 to
9,100; and when assuming a ratio of 99/1 liquid/dust, MOEs range from 91,000 to 450,000 (LOC
= 300).

Dust/Powder and Pump/Trigger Spray: All residential handler (adults) non-cancer steady state
inhalation risks estimated for the TCVP pet dust/powder pump/trigger spray formulations are not
of concern (i.e., all MOEs are > 300; LOC = 300; range = 3,200 to 160,000).

A summary of residential handler exposures and risks is presented in Appendix G.

Residential Handler Cancer Exposure and Risk Estimate Equations

22 \v. Britton. Residential Exposure Assessment in Response to the Natural Resources Defense Council Petition to Cancel All
Pet Uses for Tetrachlorvinphos. 11/05/2014. D420283.

23 http://www?2.epa.gov/pesticide-science-and-assessing-pesticide-risks/standard-operating-procedures-
residential-pesticide
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Cancer risk estimates were calculated using a linear low-dose extrapolation approach in which a
Lifetime Average Daily Dose (LADD) is first calculated and then compared with a Q1* that has
been calculated for TCVP based on dose response data in the appropriate toxicology study (Q1*
=1.83 x 10°® (mg/kg/day)™). Absorbed average daily dose (ADD) levels were used as the basis
for calculating the LADD values. Dermal and inhalation ADD values were first added together
to obtain combined ADD values. LADD values were then calculated and compared to the Q1* to
obtain cancer risk estimates.

The exposure data and assumptions that underlie the residential handler cancer risk estimates can
be found in the 2014 residential assessment?* and the 2012 Residential SOPs. The algorithms
used to estimate the LADD and cancer risk for residential handlers can be found in Appendix B
of the corresponding ORE assessment (Memo, W. Britton et al., D436833).

Summary of Residential Handler Cancer Exposure and Risk Estimates

Pet Collars: Residential handler cancer risks (combined dermal and inhalation) estimated for
TCVP pet collars assuming a 1/99 liquid/dust formulation ratio are all 10”7. When assuming a
50/50 liquid/dust formulation ratio (use of liquid-specific and dust-specific UE data) are all 107,
When assuming a 99/1 liquid/dust formulation for pet collars, the residential handler cancer risk
estimates are all 10°®,

Dust/Powder and Pump/Trigger Spray. Residential handler estimated cancer risks (combined
dermal and inhalation) for TCVP dusts/powders range from 107° to 10~, and for pumpl/trigger
sprays range from 107 to 1078,

A summary of residential handler cancer exposures and risks is presented in Appendix H.
6.2 Residential Post-application Exposure/Risk Estimates

There is the potential for post-application exposure for individuals exposed as a result of
contacting a cat/dog previously treated with TCVP pet products (dusts/powders, pump/trigger
sprays, pet collars). The quantitative exposure/risk assessment for residential post-application
exposures is based on the following scenario:

1) Post-application incidental oral (hand-to-mouth) exposure (children 1 to < 2 years olds only)
from contacting cats and dogs treated with TCVP.

Since there is no non-cancer dermal hazard for TCVP, a quantitative non-cancer post-application
dermal exposure assessment was not performed for adults or children. A quantitative residential
post-application inhalation exposure assessment was not performed as inhalation exposure is
expected to be negligible from applications to pets.

24 . Britton. Residential Exposure Assessment in Response to the Natural Resources Defense Council Petition to Cancel All
Pet Uses for Tetrachlorvinphos. 11/05/2014. D420283.
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The lifestages selected for each post-application scenario (i.e., children 1 to < 2 years old) are
based on an analysis provided as an Appendix in the corresponding ORE assessment (Memo, W.
Britton et al., D436833) and the 2012 Residential SOPs.?> While not the only lifestage
potentially exposed for these post-application scenarios, the lifestage that is included in the
quantitative assessment is health protective for the exposures and risk estimates for any other
potentially exposed lifestage.

Residential Non-Cancer Post-Application Exposure Data and Assumptions

A series of assumptions and exposure factors served as the basis for completing the residential
non-cancer post-application risk assessment. The exposure data and assumptions that underlie
the residential non-cancer post-application risk estimates can be found in the 2014 residential
assessment®® and the 2012 Residential SOPs.

Several inputs and assumptions that underlie the residential post-application risk assessment of
TCVP pet products were addressed previously by EPA in the responses to NRDC’s August 5,
2015 Opening Brief,?’ including: the use of the Davis study; TCVP pet collar product
formulation type; daily exposure time spent in contact with TCVP treated pets; indirect hand-to-
mouth activity; and the application of transferable residue data in EPA’s risk assessment
algorithms. NRDC has repeated all of these same arguments in its comments submitted for the
2015 DRA. EPA has addressed the use of the Davis study and TCVP pet collar product
formulation type arguments herein. The agency’s responses to all other arguments remain the
same as addressed previously.

Residue Transfer Assumptions: Chemical-specific residue transfer studies were used for
assessment of post-application exposures from registered TCVP pet products.

Dust/Powder and Pump/Trigger Spray: Consistent with the 2015 draft ORE assessment for
Registration Review, a TCVP powder and pump spray study (MRID 45485501) was used to
assess post-application exposure for these scenarios. A summary and discussion of the use of
these data was included in the 2014 residential risk assessment. As described in the 2014
residential risk assessment, the TCVP powder and pump spray post-application exposure study
was not conducted in a manner reflective of current standards that require a defined stroking
procedure and greater number of petting simulations. In order to account for this difference, the
agency used the maximum observed percent residue transfer on the day of product application
(Day 0) for both formulations for exposure and risk quantification. Typically, the agency
assesses post-application risk with use of the mean percent residue transfer measured on Day 0;

% Available: http://www?2.epa.gov/pesticide-science-and-assessing-pesticide-risks/standard-operating-

procedures-residential-pesticide

26 \W. Britton. Residential Exposure Assessment in Response to the Natural Resources Defense Council Petition to Cancel All Pet
Uses for Tetrachlorvinphos. 11/05/2014. D420283.

27\, Britton, Tetrachlorvinphos (TCVP): Responses to Arguments Presented in the Natural Resources

Defense Council, Inc.’s (NRDC) Aug. 5, 2015 Opening Brief in NRDC v. EPA, Case No. 15-70025 (9

Cir.). 12/21/15, D430589.
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the use of the maximum value results in a more health protective risk assessment. Even though
the post-application exposure study methods have evolved, the TCVP study employed a rigorous
collection method and is not anticipated to underestimate exposure.

The 2012 Residential SOPs: Treated Pets recommends assessment of post-application exposures
using day of application (i.e., Day 0) residue transfer -- defined as fraction application rate (Far)
in the 2012 SOPs. Day of application (Day 0) percent residue transfer values used in the 2014
residential risk assessment for exposure/risk quantification of dusts/powders and pump/triggers
sprays are as follows: dusts/powders, 0.048% (maximum observed) and pump sprays, 0.81%
(maximum observed).

Pet Collar Exposure Data Source: The 2015 draft ORE assessment for Registration Review
used both the Davis study and an amitraz pet collar residue transfer study for assessment of non-
cancer residential post-application risks following contact with pets treated with TCVP pet
collars. The Davis study publication was considered for use in the assessment due to arguments
submitted by NRDC in its August 51", 2015, Opening Brief in NRDC v. EPA, Case No. 15-70025
(9" Cir.) (Opening Brief). NRDC’s Opening Brief was filed in litigation challenging EPA’s
Nov. 6, 2014 denial of NRDC’s 2009 petition to cancel all TCVP pet products; the denial was
based on the 2014 residential pet product assessment. The agency provided a point-by-point
response to the NRDC’s arguments in a Dec. 21, 2015 memorandum,?® issued in conjunction
with the Dec. 21, 2015 Draft TCVP Risk Assessment for Registration Review. Among the
arguments presented by NRDC was that the agency “failed to consider the Davis study for the
estimation of post-application risks for exposures to the TCVP pet collar.” In its 2015
memorandum, the agency acknowledged consideration of the potential effect of using the Davis
study as the basis for residential post-application assessment of exposures from TCVP pet
collars, the study was reviewed,?® an OPP ethics review was conducted®, and preliminary risk
estimates were presented with use of these data. However, the formal use of the Davis study was
put on hold pending review by EPA’s HSRB in January 2016. The Davis study includes 1)
glove residue data collected by adult volunteers petting TCVP treated dogs 2) plasma
cholinesterase (ChE) measures from treated dogs 3) tee shirt samples collected from children
exposed to TCVP treated dogs and 4) urinary biomonitoring for adults and children exposure to
TCVP treated dogs. However, for purposes of the TCVP risk assessment, EPA may rely only on
the transferable residue data [in light of 40 CFR Part 26, subpart Q regarding ethical standards
for assessing whether to rely on the results in human research in EPA actions] as these are the
only data from the study that result in the potential for greater risks, are applicable to human
exposures (in the case of the dog plasma ChE measures), or in the case of the urinary
biomonitoring data, are useful given current scientific limitations (i.e., a physiologically based
pharmacokinetic (PBPK) model applicable to TCVP). While EPA proposed to rely only on the

28 \W. Britton. Tetrachlorvinphos (TCVP): Responses to Arguments Presented in the Natural Resources Defense
Council, Inc.’s (NRDC) Aug. 5, 2015 Opening Brief in NRDC v. EPA, Case No. 15-70025 (9" Cir.). 12/21/15,
D430589.

29W. Britton. Science Review of “Davis et al., 2008. Assessing Intermittent Pesticide Exposure from Flea Control
Collars Containing the Organophosphorus Insecticide Tetrachlorvinphos” for HSRB Consideration. D430707.
12/16/2015.
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glove residue data (which did not involve children), since these data were collected as part of
broader research which did involve children, HSRB review was necessary.

On January 12-13, 2016, the EPA HSRB addressed the scientific and ethical charge questions
related to Davis study. Ethics and science reviews were conducted by the agency in support of
the HSRB meeting. 33! A Federal Register (FR) notice was published on 4/11/2016 (69 FR
21335) and provides the following information: EPA’s proposal to rely on the Davis study; the
reason for review by HSRB; the background on ethical conduct of research; summary of
discussion on ethics-related questions; the standards applicable to ethical conduct and reliance on
data; and the availability of HSRB meeting materials.®?

The HSRB concluded that, “The research is scientifically sound and, if used appropriately, the
pet fur transferable residue data from the rubbing protocol used in the study can provide useful
information for evaluating potential exposures of adults and children from contact with dogs
treated with tetrachlorvinphos containing pet collars.”*® Per EPA’s response to NRDC’s
Opening Brief arguments, “EPA would rely on these data (Davis study) for regulatory decision
making if HSRB determines that the study is scientifically valid and it meets appropriate human
ethics requirements,” since these data result in greater potential risks than those estimated using
the amitraz pet collar residue transfer study (which had been relied upon in the previous risk
assessments). Accordingly, post-application risks have been assessed with use of the Davis
study data only and are presented herein.

The use of the Davis study as the primary data source is consistent with, and supported by, the
recommendations from the comments following the 2015 draft ORE assessment for Registration
Review including those submitted by NRDC and the Hartz Mountain Corporation. Per NRDC,
“the Davis Study has met the appropriate scientific and ethical criteria and should be relied upon
for the evaluation of exposures from TCVP containing flea collars,” and the Hartz Mountain
Corporation describes that, “the glove residue data measured in the Davis et al. (2008) study are
valuable because they represent actual measurements of TCVP transfer from dogs wearing
commercial collars to the hands of individuals petting them.” Further, NRDC states that, “EPA’s
utilization of transferable residue data from the amitraz study is not supported by the evidence
and should not be relied upon to evaluate risk.”

A summary of the Davis study and a description of how these data have been used for risk
quantitation is detailed in Section 5.2 of the corresponding ORE memo (D436833).

30 M. Lydon. Ethics Review of Davis et al Research on Flea Collars with TCVP. 12/15/2015.

3L W. Britton. Science Review of “Davis et al., 2008. Assessing Intermittent Pesticide Exposure from Flea Control
Collars Containing the Organophosphorus Insecticide Tetrachlorvinphos” for HSRB Consideration. D430707.
12/16/2015.

32 https://www.federalregister.gov/documents/2016/04/11/2016-08281/tetrachlorvinphos-tcvp-epa-proposal-to-rely-
on-data-from-human-research-on-tcvp-exposure-from-flea

33 |_etter from Liza Dawson, PhD, Chair of the EPA HSRB to Thomas Burke, PhD, MPH, EPA Science Advisor.
Subject: January 12-13, 2016 EPA Human Studies Review Board Meeting Report. March 30, 2016.
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Residential Non-Cancer Post-application Exposure and Risk Equations

The algorithms used to estimate non-cancer exposure and dose for residential post-application
can be found in Appendix B of D436833 and the 2012 Residential SOPs.

Summary of Residential Post-Application Non-Cancer Exposure and Risk Estimates

Pet Collars: As noted above, the post-application assessments for the TCVP pet collars were
performed assuming pet collars could be either liquid or solid (dust) formulations, and assuming
a varying liquid/dust exposure potential. All child 1 to <2 years old incidental oral exposures to
pets treated with pet collars, regardless of the ratio of liquid/dust assumed, are estimated to be of
concern (i.e., MOEs < 1000). When assuming a 1/99 liquid/dust formulation ratio, MOES range
from 0.91 to 7.4. When assuming a 50/50 liquid/dust formulation, MOEs range from 1.8 to 15,
and when assuming a 99/1 liquid/dust formulation, MOEs range from 65 to 530. A summary of
residential post-application exposures and risks from TCVP pet products is presented in
Appendix |.

Dust/Powder and Pump/Trigger Spray. Residential post-application steady state non-cancer
child 1 to < 2 years old incidental oral (hand-to-mouth) exposures to pets treated with TCVP
dust/powders are estimated to be of concern (i.e., MOEs < 1000; MOE range from 98 to 640).
However, child 1 to < 2 years old incidental oral exposures to pets treated with TCVP
pump/trigger spray products are estimated not to be of concern (i.e., MOEs are > 1,000; MOE
range from 1,600 to 15,000).

Residential Cancer Post-Application Exposure Data and Assumptions

A series of assumptions and exposure factors served as the basis for completing the residential
cancer post-application risk assessment. All exposure data and assumptions that underlie the
residential post-application cancer risk estimates can be referenced in the 2014 residential
assessment. Note: For purpose of quantification of estimated TCVP post-application cancer
risks, HED used average percent residue transfer data for all days sampled from chemical-
specific exposure data for all pet formulations assessed (i.e., the TCVP powder and pump spray
study and the Davis study).

Residential Cancer Post-application Exposure and Risk Estimate Equations

As was done for residential handlers, cancer post-application risk estimates for adults were
calculated using a linear low-dose extrapolation approach in which a LADD is first calculated
and then compared with a Q1* that has been calculated for TCVP based on dose response data in
the appropriate toxicology study (Q:* = 1.83 x 10 (mg/kg/day)™). The algorithms used to
estimate the LADD and cancer risk for residential post-application exposure can be found in
Appendix B of D436833.

It should be noted that in the past, cancer risk assessments have assumed that children are no
more sensitive than adults to carcinogens (i.e., no adjustment was made to children's exposure
estimates in calculating a cumulative lifetime exposure). More recently, the agency's
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"Guidelines for Carcinogen Risk Assessment" (USEPA, 2005) and “Supplemental Guidance for
Assessing Susceptibility from Early-Life Exposure to Carcinogens” (USEPA, 2005) proposed
age-dependent adjustment factors to be applied to children's exposure. These age-dependent
factors are applied only to carcinogens shown to have a mutagenic mode of action. In general,
most carcinogenic pesticides have not been shown to act through a mutagenic mode of action,
and thus separate assessment of children and adults is not warranted. Any pesticide found to be a
carcinogen acting through a mutagenic mode of action should be dealt with on a case by case
basis, and such an assessment should follow the agency’s 2005 guidance. Once the results of the
newly-required mutagenicity studies have been submitted and reviewed, the need for an updated
cancer assessment will be determined.

Summary of Residential Post-application Cancer Exposure and Risk Estimates

Pet Collars: Residential cancer (adult only) risk estimates for TCVP pet collars assuming a 1/99
liquid/dust formulation ratio range from 10 to 10*. When assuming a 50/50 liquid/dust
formulation ratio, cancer risk estimates range from 10 to 10*. When assuming a 99/1
liquid/dust formulation ratio, cancer risk estimates range from 10 to 10~

Dust/Powder and Pump/Trigger Spray.: Residential cancer (adult only) risks estimated for
TCVP dust/powder products range from 107 to 10, and for TCVP pumpl/trigger sprays are all
107

Adult residential post-application dermal cancer risk estimates are presented in Appendix J.
6.3 Spray Drift

A quantitative spray drift assessment was not conducted because the use of TCVP for direct
animal treatment to livestock and their premises, in kennels, outdoors as a perimeter treatment,
and as a flea treatment on cats and dogs are either 1) not applied via aircraft, groundboom, or
airblast equipment or 2) for applications to poultry buildings with groundboom equipment, the
use is indoors and not anticipated to be a significant source of spray drift.

6.4 Residential Bystander Post-Application Inhalation Exposure

A quantitative residential post-application inhalation exposure assessment was not performed, as
inhalation exposure is expected to be negligible from applications to pets.

7.0  Aggregate Exposure/Risk Characterization

In accordance with the FQPA, for food use pesticides, aggregate risk assessment must consider
exposures from three sources: food, drinking water, and residential uses. These exposures could
occur from three major routes: oral, dermal, and inhalation. In an aggregate assessment,
exposures from relevant sources are added together and compared to quantitative estimates of
hazard (e.g., a NOAEL or PAD), or the risks themselves can be aggregated. When aggregating
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exposures and risks from various sources, HED considers both the route and duration of
exposure.

7.1  Acute Aggregate Risk

The acute aggregate risk assessment combines exposures to TCVP from food and drinking water.
While drinking water exposures alone were not of concern, there are acute risk estimates of
concern for food only; therefore, a quantitative acute aggregate risk assessment was not
conducted.

7.2 Steady State Aggregate Risk

The steady state aggregate assessment includes the steady state dietary (food and water) and
residential exposures. However, because there are risks of concern associated with both dietary
(food) and residential exposure, a quantitative steady state aggregate risk assessment was not
conducted.

7.3 Cancer Aggregate Risk

The cancer aggregate risk assessment combines residential and dietary (food and drinking water)
expected lifetime exposures for adults. For TCVP, a cancer aggregate assessment was performed
for adult handlers and for adult post-application activities related to residential pet product use.

The residential handler cancer aggregate assessment uses exposures from applying TCVP
products to pets (collars, dust/powders, and pump/trigger sprays). Residential handler cancer
(dermal) risk estimates for TCVP pet collars assuming a 1/99 liquid/dust formulation ratio are all
107. When assuming a 50/50 liquid/dust formulation ratio, cancer risk estimates are all 107
When assuming a 99/1 liquid/dust formulation for pet collars, the residential handler cancer risk
estimates are all 108. Residential handler estimated cancer risks (combined dermal and
inhalation) for TCVP dusts/powders range from 10° to 10”7, and for pump/trigger sprays range
from 10° to 108, The cancer dietary (food and drinking water) assessment resulted in an
estimated risk of 9 x 10”7, The cancer aggregate assessment combines the highest (worst case)
handler exposure for each pet product formulation type with dietary exposure; this results in
aggregate cancer risk estimates that are protective of exposures to other registered pet products
of the same formulation type.

The cancer aggregate (dietary and residential exposures) risk estimates for handlers are in the
107" to 10°° range and are presented in Table 7.3.1.

The residential post-application cancer aggregate assessment uses dermal exposures from
contacting pets treated with TCVP products (collars, dust/powders, and pump/trigger sprays).
Residential cancer post-application risk estimates for TCVP pet collars assuming a 1/99
liquid/dust formulation ratio range from 107 to 10*. When assuming a 50/50 liquid/dust
formulation ratio, cancer risk estimates range from 10 to 10*. When assuming a 99/1

Page 61 of 195

APP230



Case: 19-71324, 05/29/2019, 1D: 11311338, DktEntry: 1-3, Page 234 of 419

liquid/dust formulation ratio, cancer risk estimates range from 10 to 10°. Post-application
cancer risks estimated for handlers of the TCVP dust/powder products range from 10~ to 10,
and for TCVP pump/trigger sprays are all 107. The cancer aggregate assessment combines the
highest (worst case) post-application exposure for each pet product formulation type with dietary
exposure; this results in aggregate cancer risk estimates that are protective of exposures to other
registered pet products of the same formulation type.

The cancer aggregate (dietary and residential exposures) post-application risk estimates are in the
10 to 10 range and are presented in Table 7.3.2.

Table 7.3.1. Adult Handler Aggregate Cancer Risk Estimates for TCVP Pet Products
(Risk is estimated using a Q* of 0.00183)

Product Res No.: Animal tvoe: Food and Water Residential Aggregate Cancer
Formulation g Al.l’imal size ypes Exposure Exposure (LADD, Risk (food, water,
Type (mg/kg/day)! mg/kg/day)? residential)

Pet Collar 2596-139: Cat; Any
(1/99
liquid/dust
assumption)

5.1x10* 1.1x10* 1x10°

Pet Collar 2596-139: Cat; Any
(50/50
liquid/dust
assumption)

5.1x10* 5.9x10° 1x10°

Pet Collar 2596-139: Cat; Any
(99/1
liquid/dust
assumption)

5.1x10* 8.5x 10° 9x107

Dust/Powder 67517-82: Dog; Large 5.1x10* 2.3x10* 1x10°6

Pump/Trigger | 2596-125, -140: B - ;
Spray Dog (Trigger); Large 5.1x10 3.9x10 1x 10

! Table 5.4.5.1
2 Appendix D of ORE Memo D436833.
3Aggregate Cancer Risk = (Q1*) (Food & Water Exposure + Residential LADD)

Table 7.3.2. Adult Post-Application Aggregate Cancer Risk Estimates for TCVP Pet Products
(Risk is estimated using a Q* of 0.00183)

Product i R0 AT (s Food and Water Residential Aggregate Cancer
Formulation An’imal size i Exposure Exposure (LADD, Risk (food, water,
Type (mg/kg/day)" mg/kg/day)? residential)
Pet Collar 2596-139: Dog; Small
|(|1q/ 3% Idust 5.1x10* 3.4x10% 6 x 10*
assumption)
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Table 7.3.2. Adult Post-Application Aggregate Cancer Risk Estimates for TCVP Pet Products
(Risk is estimated using a Q* of 0.00183)

Product Ree No.: Animal tvpe: Food and Water Residential Aggregate Cancer
Formulation °e :l-l,imall size ype; Exposure Exposure (LADD, Risk (food, water,
Type (mg/kg/day)! mg/kg/day)? residential)
Pet Collar 2596-139: Dog; Small
(50/50 -4 -1 -4
liquid/dust 51x10 1.8x 10 3x10
assumption)
Pet Collar 2596-139: Dog; Small
(99/1 4 2 -5
liquid/dust 51x10 1.6 x 10 3x10
assumption)
Dust/Powder | 2596-78: Cat; Small 5.1x10* 1.9x 103 2x10°
Pump/Trigger 259_6-126-, 140: Cat 5.1 x 10° 5.3 x 10 2 % 10
Spray (Trigger); Small
! Table 5.4.5.1

2 Appendix F of ORE Memo D436833.

3Aggregate Cancer Risk = (Q1*) (Food & Water Exposure + Residential LADD)

8.0 Occupational Exposure/Risk Characterization
Occupational and Residential Exposure Memo: D436833, 12/21/2016, W. Britton.

Occupational handler risks have been updated herein to reflect changes in the policy used for
inhalation assessment since the 2015 ORE assessment. Previously, HED was using multiple
human equivalent doses (HEDSs) specific to different handler activities. The current policy
recommends that only a single HED is necessary to assess all potential occupational handler
activities. All other occupational handler data, assumptions, and algorithms used for the 2015
ORE assessment remain the same.

For adults, when an endpoint is not sex-specific (i.e., the endpoints are based on developmental
or fetal effects) a body weight of 80 kg is typically used in risk assessment; however, in this case,
a female-specific body weight of 69 kg was used. While the endpoint of concern, RBC AChE
inhibition, is not sex-specific, the female body weight was used for pregnant women due to
uncertainty in the human dose-response relationship for neurodevelopmental effects.

8.1 Occupational Handler Exposure/Risk Estimates

HED uses the term handlers to describe those individuals who are involved in the pesticide
application process. HED believes that there are distinct job functions or tasks related to
applications and exposures can vary depending on the specifics of each task. Job requirements
(amount of chemical used in each application), the kinds of equipment used, the target being
treated, and the level of protection used by a handler can cause exposure levels to differ in a

manner specific to each application event.

Based on the anticipated use patterns and current labeling, types of equipment and techniques
that can potentially be used, occupational handler exposure is expected from the proposed uses.
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The quantitative exposure/risk assessment developed for occupational handlers is based on the
following scenarios:

Mixer/Loaders:

(1a) Liquid: Groundboom Applications

(1b) Liquid: Paint Applications

(2a) Wettable Powder: Groundboom Applications
(2b) Wettable Powder: Paint Applications

(3a) Dust: Paint Applications

Applicators:

(4) Groundboom Applications

(5) Open Pour Liquid Additive for Feed Through

(6a) RTU Pet Collar — 1/99 Liquid/Dust Formulation

(6b) RTU Pet Collar — 50/50 Liquid/Dust Formulation
(6¢c) RTU Pet Collar — 99/1 Liquid/Dust Ratio Formulation
(7) RTU Dust/Powder — Pets

(8) RTU Pump/Trigger Sprays - Pets

Mixer/Loader/Applicators:

(9a) Liquid: Backpack Sprayer

(9b) Liquid: Manually-Pressurized Handwand

(9¢) Liquid: Mechanically-Pressurized Handgun

(9d) Liquid: Backrubber or Facerubber

(10a) Wettable Powder: Backpack Sprayer

(10b) Wettable Powder: Manually-Pressurized Handwand
(10c) Wettable Powder: Mechanically-Pressurized Handgun
(10d) Wettable Powder: Fogging Equipment (handheld, portable, and stationary)
(10e) Wettable Powder: Rotary Duster

(10f) Wettable Powder: Plunger Duster

(11a) Dust: Self-Treating Dust Bag

(11b) Dust: Shaker Can

(11c) Dust: Rotary Duster

(11d) Dust: Plunger Duster

(12a) Paint: Brush or Roller

(12b) Paint: Airless Sprayer

(13) Solid Feed Additive for Feed Through: Cup

Occupational Handler Exposure Data and Assumptions

A series of assumptions and exposure factors served as the basis for completing the occupational
handler risk assessments. Each assumption and factor is detailed below on an individual basis.
Application rate: A summary of all TCVP occupational use sites and application rates is
presented in Appendix A of D436833.
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Pet Collar Formulation Assumptions: As was mentioned in the residential sections, due to the
uncertainty associated with whether TCVP pet collars are liquid and/or dust formulated products,
handler steady state inhalation exposures for TCVP pet collar application were assessed
assuming pet collars could be liquid and solid (dust) formulations concurrently with varying
ratios of liquid/dust. The liquid formulation UE data assumes negligible inhalation exposure;
therefore, only the dust-specific UE data is expected to result in the potential for inhalation
exposures. In the case of handlers, therefore, the dust formulation drives any potential exposure.

Unit Exposures: It is the policy of HED to use the best available data to assess handler exposure.
Sources of generic handler data, used as surrogate data in the absence of chemical-specific data,
include PHED 1.1, the AHETF database, the Outdoor Residential Exposure Task Force
(ORETF) database, or other registrant-submitted occupational exposure studies. Some of these
data are proprietary (e.g., AHETF data), and subject to the data protection provisions of FIFRA.
The standard values recommended for use in predicting handler exposure that are used in this
assessment, known as “unit exposures”, are outlined in the “Occupational Pesticide Handler Unit
Exposure Surrogate Reference Table3*, which, along with additional information on HED
policy on use of surrogate data, including descriptions of the various sources, can be found at the
agency website3.

A single chemical-specific exposure study, Monitoring Exposure of Mixer/Loaders and
Applicators Treating Agricultural Premises with Tetrachlorvinphos (Rabon® 50 WP Insecticide)
in Handheld Wand-Type Sprayers (MRID 42622301), was used as appropriate (i.e., exposure
scenario 10c, mix/load and apply WP with mechanically-pressurized handgun) in the most recent
occupational risk assessment for TCVP.%® Per the prior risk assessment, risks for the exposure
scenario were estimated with use of the chemical-specific exposure data as well as surrogate
PHED data. This exposure study was summarized in the 2015 draft ORE assessment
Registration Review?'.

The PHED data recommended for the exposure scenario reflects unit exposure values (dermal
and inhalation) that represent an individual conducting all activities, mixing/loading/applying,
for use of the WP product by mechanically pressurized handgun. In contrast, the chemical-
specific exposure study was conducted in a manner which separated out the mixing/loading and
application components of the exposure scenario. Exposure scenario 10c has been assessed, and
estimated risks presented separately, (i.e., mixer/loader and applicator) with use of the chemical-
specific data, and for all activities with use of PHED. When applied, the dermal and inhalation
unit exposures resulting for product application result in risk estimates that are very similar to
risk estimates using the PHED data. Non-cancer and cancer private/farmer and

% Awvailable: http://www.epa.gov/opp00001/science/handler-exposure-table.pdf

3 Available: http://www.epa.gov/pesticides/science/handler-exposure-data.html

3 J. Dawson. Tetrachlorvinphos: Further Revisions to Occupational Risk Assessment for Uses in the
Poultry and Cattle Production Industries. 3/28/2002. D281972.

8T W. Britton. Tetrachlorvinphos: Occupational and Residential Exposure Assessment for Registration
Review. 12/21/2015. D426984.
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contract/commercial occupational handler risk estimates for exposure scenario 10c are presented
separately from the risk summaries for all other occupational handler exposure scenarios in
Appendix K: Table K.2 and Appendix L: Tables L.2 and L.4, respectively.

In some cases, due to the lack of data for an exposure scenario or the unique nature of the
scenario, surrogate exposure data were used as follows:

Exposure data for the loading/application of dust formulations were used as a surrogate
for the loading/application of wettable powders for rotary and plunger duster applications
(10e, 10f). For exposure scenario 10e, exposure data for plunger dusters were used due
to the lack of data for the rotary duster application method.

For the assessment of pet collars as a dust formulation, data for applying dusts using a
shaker can were used as a surrogate.

Unlike more typical exposure scenarios where a RTU paint is only loaded or applied, for
TCVP the paint must be mixed/loaded for the liquid (1b), wettable powder (2b), and dust
(3a) formulations. These exposure scenarios were assessed using the exposure data
appropriate for mixing/loading for each formulation with the exception of dust where WP
formulation was used as a surrogate for dust.

For TCVP applications to livestock with a dust formulation via shaker can, a RTU
product is not available; therefore, exposures from the mixing/loading of the dust
formulation must be assessed in addition to potential exposure resulting from application
via shaker can. As a result, the exposure data for the loading/application viaa RTU
shaker can was used for the assessment of all scenarios relating to the use. The use of
these data results in a more protective assessment than would be if the mixing/loading of
the dust were assessed separately.

Exposures from the application of feed (salt or mineral) blocks in livestock — typically, 5
— 15 per head of cattle or horses — is assumed to be negligible if gloves are worn when
placing the blocks. Furthermore, for these products the greater majority of the active
ingredient is contained within the block, thus further reducing the exposure potential.

Area Treated or Amount Handled: The following inputs are consistent with those used in the
most recently conducted occupational risk assessment for TCVP and, for those inputs relating to
the poultry industry, are reflective of research conducted by BEAD at that time.

Groundboom: 100,000 square feet for applications to poultry buildings

Backpack and manually pressurized handwand: 20,000 square feet for applications to
poultry buildings

Mechanically pressurized handwand: 100,000 square feet for applications to poultry
buildings

Backpack, handheld/stationary fogger, manually pressurized handwand, mechanically
pressurized handwand, rotary spreader: 20,000 birds for direct application to poultry
(i.e., approximately 1 square foot/bird)

Backrubber/facerubber: 50 gallons

Paint applications: 2 gallons
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The following inputs are based on either the most recently conducted permethrin occupational
and residential exposure and risk assessment for similar use patterns® or best professional
judgment of product usage:

All handheld equipment: 400 animals treated daily

Handheld/stationary fogger: 100,000 square feet to poultry buildings

Plunger, shaker can, spoon: 1,000 birds or 1,000 square feet

Pet collar, pump/trigger spray, and shaker can applications: 8 animals treated daily
Self-treating dust bags: 10 filled daily (assuming a 12.5 Ib dust bag)

The following inputs are consistent with EPA regulatory definitions for large concentrated
animal feeding operations (CAFOs)%®. The inputs assume that a single individual is responsible
for the food preparation for the entire CAFO and applies the TCVP feed-through products to the
animal feed.

e Cup, pour on: 1,000 cows, 500 horses, and 6,250 pigs for liquid and solid feed-through
applications. The number of cows and horses represents the maximum identified for
large CAFO operations. The number of pigs was estimated by averaging the maximum
number weighing over 55 Ibs (2,500) and less than 55 Ibs (10,000) in large CAFO
operations.

Exposure Duration: Occupational handler exposure is expected to be short- and intermediate-
term in duration. Because of the steady state AChE inhibition exhibited by the OPs, steady state
exposures (typically 21 days and longer for OPs, but 1 day to reach steady state for
tetrachlorvinphos) were assessed and presented for occupational exposures to TCVP products.

Mitigation/Personal Protective Equipment: Estimates of non-cancer inhalation exposure were
calculated for various levels of PPE (i.e., respiratory protection). Results are presented for no
respirator, PF5 respirator, PF10 respirator, or engineering controls (EC).

The PPE required for occupational use of TCVP varies by formulation type. The respiratory
protection required for the occupational handling of TCVP can, at times, differ from label to
label with consideration of the same formulation and exposure scenario. Occupational handler
exposures are expected from use of TCVP on livestock and pets by livestock handlers,
veterinarians, veterinary assistants, and groomers. The pet use formulations include collars,
dusts/powders, and pump and trigger sprays. All but one of the TCVP pet product labels do not
require PPE, as these are intended for residential sale as well as for occupational use. A summary
of PPE required for all TCVP products is presented in Appendix A of D436833.

Days per Year of Exposure: To assess cancer risk, it is assumed that private/farmers would be
exposed 10 days per year and commercial applicators would be exposed 30 days per year. The

3 C. Smith. Permethrin: Third Revision of the Occupational and Residential Exposure Assessment for
the Reregistration Eligibility Decision Document. 4/4/2006. D325428.
% http://www.epa.gov/npdes/pubs/sector_table.pdf
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term “private/farmer” means that the applicators or one of the workers would apply the
pesticides to land owned or operated by the farmer. Commercial applicators mean the
applicators are completing multiple applications for multiple clients.

Years per Lifetime of Exposure: It is assumed that handlers would be exposed for 35 years out of
a 78-year lifespan.

Lifetime Expectancy: Life expectancy values are from the Exposure Factors Handbook 2011
Edition Table 18-1 (U.S. EPA, 2011). The table shows that the overall life expectancy is 78
years based on life expectancy data from 2007. In 2007, the average life expectancy for males
was 75 years and 80 years for females. Based on the available data, the recommended value for
use in cancer risk assessments is 78 years.

Occupational Handler Non-Cancer Exposure and Risk Estimate Equations
The algorithms used to estimate non-cancer exposure and dose for occupational handlers can be
found in Appendix B of D436833.

Combining Exposures/Risk Estimates

Although occupational dermal and inhalation exposures are anticipated for TCVP, risks have
been estimated for inhalation exposures only due to the lack of dermal hazard. Therefore, no
combined occupational exposures/risk estimates have been quantified.

Summary of Occupational Handler Non-Cancer Exposure and Risk Estimates

Of the 198 total occupational handler exposure scenarios assessed, the majority (162) are not of
concern (i.e., steady state inhalation MOEs are > 300) with currently required personal protective
equipment (PPE) (i.e., respiratory protection). Of the remaining 36 handler exposure scenarios,
25 are not of concern with consideration of increasing levels of respiratory protection (i.e., 11
occupational handler exposure scenarios result in estimated risks of concern despite the addition
of respiratory protection or engineering controls; MOEs at highest level of respiratory protection
range from 3.9 to 280). These eleven handler scenarios include dust formulations
(mixing/loading/applying TCVP by rotary duster, self-treating dust bag, or shaker can) and
wettable powder formulations (mixing/loading/applying TCVP by mechanically-pressurized
handgun using MRID 42622301 and mixing/loading/applying using fogging equipment).

A summary of all non-cancer occupational handler exposure scenarios is presented in Appendix
K. For risk management purposes, the currently labeled level of respiratory protection and EC
has been identified (shaded) for each individual exposure scenario.

Occupational Handler Cancer Exposure and Risk Equations

Cancer risk estimates were calculated using a linear low-dose extrapolation approach in which an
LADD is first calculated and then compared with a Q1* that has been calculated for TCVP based
on dose response data in the appropriate toxicology study (Q1* = 1.83 x 10 (mg/kg/day)-1).
ADD levels were used as the basis for calculating the LADD values. Dermal and inhalation
ADD values were first added together to obtain combined ADD values. LADD values were then
calculated and compared to the Q1* to obtain cancer risk estimates. The algorithms used to
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estimate the LADD and cancer risk for occupational handlers can be found in Appendix B of
D436833.

Summary of Occupational Handler Cancer Exposure and Risk Estimates

Occupational cancer risks were estimated for both private/farmer and contract/commercial
handlers. Cancer risks, with currently required PPE, range from 1029 to 10 for private/farmer
handlers and from 107° to 10 for contract/commercial handlers with currently required PPE.

Unlike the occupational handler non-cancer risk estimates which were based only on inhalation
exposures, the occupational handler cancer risk estimates are quantified based on both dermal
and inhalation exposures. This is because, despite the determination of the lack of dermal hazard
for TCVP, dermal exposures from TCVP must be quantified for the purpose of cancer risk
assessment. As previously described, the PPE required for the occupational use of TCVP varies
by formulation type. For example, for feed through (solid and liquid food additives) and feed
blocks, occupational handlers are required to wear baseline clothing (i.e., long sleeved shirt, long
pants, shoes and socks) and gloves. For all other end-use labels with livestock and outdoor
perimeter uses, required PPE can vary dependent on the application type or equipment and can
range from baseline clothing and gloves, to the addition of coveralls, or respiratory protection.

A summary of occupational cancer risks as estimated at all levels of personal protection and with
use of engineering controls is presented in Appendix L. Tables L.1 and L.2 present cancer risks
for private/farmer handlers and Tables L.3 and L.4 risks for contract/commercial handlers. For
risk management purposes, the currently labeled level of respiratory protection and EC has been
identified (shaded) for each individual exposure scenario.

8.2 Occupational Post-application Exposure/Risk Estimates

HED uses the term post-application to describe exposures that occur when individuals are
present in an environment that has been previously treated with a pesticide (also referred to as re-
entry exposure). Such exposures may occur when workers enter previously treated areas to
perform job functions, including activities related to crop production, such as scouting for pests
or harvesting. Post-application exposure levels vary over time and depend on such things as the
type of activity, the nature of the crop or target that was treated, the type of pesticide application,
and the chemical’s degradation properties.

Occupational post-application exposures are not anticipated for TCVP as the majority of
application scenarios are not to foliar surfaces. The use of TCVP outdoors as a perimeter
treatment is not expected to result in occupational post-application exposure as reentry activities
related to crop production (e.g., scouting, harvesting) are not anticipated for this use pattern.

9.0 Public Health and Pesticide Epidemiology Data
Incident Report Memo: D426986, 5/21/15, S. Recore “°

40 5. Recore et al., 5/21/2015, D426986, Tetrachlorvinphos (TCVP): Tier | Review of Human Incidents
for Draft Risk Assessment
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HED has prepared a Tier I review of human incidents report. For this evaluation, both the OPP
Incident Data System (IDS) and the Centers for Disease Control and Prevention/National
Institute for Occupational Safety and Health (CDC/NIOSH) Sentinel Event Notification System
for Occupational Risk-Pesticides (SENSOR) databases were consulted for pesticide incident data
on the active ingredient TCVP. The purpose of the database search is to identify potential
patterns in the frequency and severity of the health effects attributed to TCVP exposure.

The Agricultural Health Study (AHS) is a high quality, prospective epidemiology study
evaluating the link between pesticide use and various health outcomes including cancer. TCVP
is not included in the AHS, and therefore this study does not provide information for this report.

Although there were a moderate number of TCVP incidents reported to Main and Aggregate IDS
(n=374) and SENSOR-Pesticides (n=61), most of these incidents were classified as low severity.
The effects experienced were generally minimally traumatic and resolving rapidly and usually
involve skin, eye or respiratory irritation. Most of the reported incidents were due to handling
and applying TCVP products to pets. Based on the low severity of incident cases reported for
TCVP in both IDS and NIOSH SENSOR-Pesticides, there does not appear to be a concern at this
time that would warrant further investigation. The agency will continue to monitor the incident
information and if a concern is triggered, additional analysis will be conducted.

10.0 Cumulative Exposure/Risk Characterization

OPs, like TCVP, share the ability to inhibit AChE through phosphorylation of the serine residue
on the enzyme leading to accumulation of acetylcholine and ultimately cholinergic neurotoxicity.
This shared MOA/AORP is the basis for the OP common mechanism grouping per OPP’s
Guidance for Identifying Pesticide Chemicals and Other Substances that have a Common
Mechanism of Toxicity (USEPA, 1999). The 2002 and 2006 CRAs used brain AChE inhibition
in female rats as the source of dose response data for the relative potency factors and PoDs for
each OP, including TCVP. Prior to the completion of Registration Review, OPP will update the
OP CRA on AChE inhibition to incorporate new toxicity and exposure information available
since 2006.

As described in Section 4.5, OPP has retained the FQPA Safety Factor for OPs, including TCVP,
due to uncertainties associated with neurodevelopmental effects in children and exposure to OPs.
There is a lack of an established MOA/AOP for the neurodevelopment outcomes which
precludes the agency from formally establishing a common mechanism group per the Guidance
for Identifying Pesticide Chemicals and Other Substances that have a Common Mechanism of
Toxicity (USEPA, 1999) based on that outcome. Moreover, the lack of a recognized MOA/AOP
and other uncertainties with exposure assessment in the epidemiology studies prevent the agency
from establishing a causal relationship between OP exposure and neurodevelopmental outcomes.
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The agency will continue to evaluate the epidemiology studies associated with
neurodevelopmental outcomes and OP exposure prior to release of the revised risk assessment.
During this period, the agency will determine whether or not it is appropriate to apply the draft
guidance document entitled, Pesticide Cumulative Risk Assessment: Framework for Screening
Analysis for the neurodevelopment outcomes.

11.0 Appendices

Appendix A. Toxicology Profile

Appendix B. Results for BMD/BMDL modeling for TCVP

Appendix C. Methodologies for HEC Calculations

Appendix D. Physical/Chemical Properties for Tetrachlorvinphos

Appendix E.  TCVP and Metabolites

Appendix F. International MRLs and U.S. Tolerances

Appendix G. Summary of Residential Handler Non-Cancer Exposures and Risk Estimates
Appendix H.  Summary of Residential Handler Cancer Exposure and Risk Estimates
Appendix I.  Summary of Residential Post-Application Non-Cancer Exposure and Risk
Estimates

Appendix J.  Summary of Residential Post-Application Cancer Exposure and Risk Estimates
Appendix K. Summary of Occupational Handler Non-Cancer Exposures and Risk Estimates
Appendix L. Summary of Occupational Handler Cancer Exposures and Risk Estimates
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Appendix A. Toxicology Profile and Executive Summaries

A.l.

Toxicology Data Requirements

The requirements (40 CFR 158.500) for the food use for TCVP are in Table A.1. Use of the new guideline numbers
does not imply that the new (1998) guideline protocols were used.

Technical
Study
Required Satisfied

870.1100 Acute Oral TOXICItY......ccovereririiieie e yes yes
870.1200 Acute Dermal TOXICItY .......ccooereriieieieii e yes yes
870.1300 Acute Inhalation TOXICItY.......ccoevvereririnrieseeeeriereieens yes yes
870.2400 Primary Eye Irritation.......cccceeveieevierevenesie e yes yes
870.2500 Primary Dermal Irritation ..........cccceveveneiivsneicieieinns yes yes
870.2600 Dermal Sensitization ...........ccceveivevierevesinsie e yes yes
870.3100 90-Day Oral Toxicity in ROAENtS .........ccceeviveverieriennns yes yes
870.3150 90-Day Oral Toxicity in Non-rodents ...........c.ccceeereene yes yes @
870.3200 21/28-Day Dermal..........cccccoveveiveireieiesesie e eeesieie s yes yes
870.3250 90-Day Dermal.........cccccvveieireiesiieie e se e seeneenie s no -
870.3465 90-Day INNalation..........cccvvevereveveeeeeeeesss e yes yes®
870.3700a Prenatal Developmental Toxicity in Rodents................ yes yes
870.3700b Prenatal Developmental Toxicity in Non-rodents......... yes yes
870.3800 ReProduUCLION .......ccccveieiiesie e e ee e yes yes
870.4100a Chronic ToxXicity in ROGENTS........cccvevererieireierierieinens yes yes
870.4100b Chronic Toxicity in Non-rodents ...........ccccceevvieienennne yes yes
870.4200a CarcinogenicCity in RatS ........ccoccovvireiiieneiiicreescieies yes yes
870.4200b Carcinogenicity in MICE ......cccvevvvvrereveii e yes yes
870.4300 Chronic Toxicity/Carcinogenicity in Rats..................... yes yes
870.5100 Mutagenicity—Bacterial Reverse Mutation Test.......... yes yes
870.5300 Mutagenicity—Mammalian Cell Gene Mutation Test.. yes yes
870.5375 Mutagenicity—Structural Chromosomal Aberrations... yes yes
870.5xxx  Mutagenicity—Other Genotoxic Effects..............c....... yes no®
870.6100a Acute Delayed Neurotoxicity in Hens..........ccccccoevenes yes yes
870.6100b 90-Day Neurotoxicity in HENS ..........ccoecvevecveiieniienneens yes yes
870.6200a Acute Neurotoxicity Screening Battery in Rats............. yes yes
870.6200b 90-Day Neurotoxicity Screening Battery in Rats.......... yes yes
870.6300 Develop. NeurotoXiCity .........cccevevieevieerieinesiesiesieeniens yes yes
870.7485 General Metabolism ..........cccovviviiiiieiie e, yes yes
870.7600 Dermal Penetration............ccoceveviiieieneneiencnsese e yes yes
870.7800  IMMUNOLOXICILY .....e.veveiveiieiiriiieiesie e yes yes
Special Studies

Comparative Cholinesterase in Rats.............c.cccvcvu..e. yes yes

athere is a chronic study; ® 4-Week study
¢A follow-up mouse micronucleus assay (OPPTS Harmonized Guideline 870.5395) and a study that investigates
possible genotoxic activity in the target organ (liver) are required. This latter study should examine DNA damage

potential (Comet assay, DNA adduct formation, or any other DNA target).
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A.2  Toxicity Profiles
Table A.2.1 Acute Toxicity of Tetrachlorvinphos Technical
Toxicity
Guideline Study Type MRID Results Category
No. No.
LDso =
§70.1100 Acute Oral - Rat 41222504 iggogg‘g/r';g /%')(F) "
870.1200 Acute Dermal — Rabbit 41222505 | LDsp > 2000 mg/kg 11
870.1300 Acute Inhalation — Rat 00138933 | LC50 > 3.61mg/L v
870.2400 Acute Eye Irritation - Rabbit 41222506 | moderate 11
870.2500 Acute Dermal Irritation - Rabbit 41222507 | slight v
870.2600 Skin Sensitization - Guinea Pig jéggggi sensitizer N/A
No clinical signs of
870.6100 Acute Delayed Neurotoxicity 41905901 | neurotoxicity observed N/A
(NTE not measured)

Table A.2.2 Subchronic, Chronic and Other Toxicity Profile of Tetrachlorvinphos (TCVP)

Guideline No./ MRID No. Results
Study Type (year)/
Classification
/Doses

870.3100 45570601 Repeat exposure:
21-Day Oral (2001) Brain ChEl NOAEL = 12 mg/kg/day
Toxicity in Acceptable/non- | Brain ChEl LOAEL = 20 mg/kg/day, based on brain cholinesterase activity inhibition
(Crl:CD®(SD)IG | guideline (21-day | in females (day 21).
S BR rats) study; gavage)

0, 8,12,20,0r50
mg/kg/day

RBC ChEl NOAEL = 8 mg/kg/day

RBC ChEI LOAEL = 12 mg/kg/day, based on RBC cholinesterase activity inhibition
in males and females

HIARC: RBC data not reliable

Single dose exposure:

RBC ChEI NOAEL =20 mg/kg.

RBC ChEI LOAEL = 50 mg/kg, based on RBC cholinesterase activity in both sexes.
NOTE: HIARC: RBC data not reliable from this study.

Brain ChEl NOAEL =12 mg/kg.

Brain ChEl LOAEL = 20 mg/kg, based on brain cholinesterase activity inhibition
(ChEI) in males (22%). At 50 mg/kg, males had 54% and females had 23% brain
cholinesterase inhibition.

BMDLi, = 6.7 mg/kg/day

BMD1o = 9.9 mg/kg/day, based on female RBC ChE inhibition
BMDLi, =12.2 mg/kg/day

BMDyo = 14.7 mg/kg/day, based on female brain ChE inhibition
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Table A.2.2 Subchronic, Chronic and Other Toxicity Profile of Tetrachlorvinphos (TCVP)

Guideline No./ MRID No. Results
Study Type (year)/
Classification
/Doses
870.3150 43371201 (1990) | RBC ChEI NOAEL = 6.7 mg/kg/day
90-Day Oral Acceptable/guide | RBC ChEl LOAEL = 142 mg/kg/day, based on RBC ChEI in both sexes (males 30%%*;
Toxicity line females 79%**), bilateral basophilic tubules of the kidneys in males, increased fat

(Sprague Dawley
rats)

0, 100, 2000, or
5000 ppm

(diet)

Males: 0, 6.7,
142, and 375
mg/kg/day;
Females: 0, 10.0,
197, and 467
mg/kg/day.

BMDL3, =8.0
mg/kg/day
BMDio = 10.49
mg/kg/day, based
on female RBC
ChE inhibition

deposition in the adrenal cortex of females, centrilobular hepatocellular hypertrophy in
females and mid-dose males, higher adjusted liver weights (both sexes), higher
adjusted adrenal weights in females, and thyroid follicular cell hypertrophy in both
sexes. At 467 mg/kg/day, in addition to RBC ChEl in both sexes (males 72%*; females
91%**), females had a 24% brain cholinesterase inhibition, although statistical
significance was not attained (females 12%, 14%, 24% brain ChEI with increasing
dose; males 1% at HDT). Additionally, decreased body weight was observed
throughout the study in males (7%- 12%), with the magnitude of the deficit increasing
over time.

BMDLy, = 8.0 mg/kg/day

BMDyo = 10.49 mg/kg/day, based on female RBC ChE inhibition
BMDLyo = 26.3 mg/kg/day

BMD3o = 61.6 mg/kg/day, based on male RBC ChE inhibition
No dose-response for brain ChE inhibition (BMD not run)

870.3200 41342001 (1989) | NOAEL = 1000 mg/kg/day

21/Day Dermal Acceptable/guide | LOAEL = not determined.

Toxicity (Crl:CD | line RBC and brain cholinesterase inhibition were not observed in either sex at dose levels

BR Sprague 0, 10, 100, or up to and including the limit dose.

Dawley rat) 1000 mg/kg/day
6 hours/day, 5 Significant dermal effects were not observed. There were no treatment-related effects
days/week for 15 | on body weight, food consumption, hematology or clinical chemistry parameters
treatments over a | (except plasma ChE activity), gross or microscopic pathology in either sex.
21-day period Plasma ChE inhibition was observed in females at 1000 mg/kg/day.

870.3465 48803501 (2012) | NOAEL=0.05 mg/L/day

28-Day Acceptable/guide | LOAEL = 0.5 mg/L/day, based on an increase in RBC cholinesterase inhibition in both

Inhalation line sexes. Brain cholinesterase activity was not monitored.

Toxicity nose-only aerosol

(Sprague- 6 hours/day, 5 Systemic NOAEL not identified.

Dawley rat) days/week for 3 | Systemic LOAEL = 0.05 mg/L, based on diffuse adrenal cortical cell vacuolation in
weeks at both sexes, enlarged adrenals in females, and increased adrenal weights in females. At
exposure 0.5 mg/L and 1.0 mg/L, in addition to the adrenal findings, there was a dose-related
concentrations of | increase in vacuolation of the ovaries in females, an increase in squamous metaplasia
0,0.05, 0.5, or of the larynx in both sexes, and an increase in follicular cell hyperplasia of the thyroids

1.0 mg/L; during
the final week of

in both sexes.

exposure (week Sex/Age Compartment BMDio BMDL1o
4), the animals Female RBC 0.394 0.050
were exposed for Male RBC 0.122 0.022
7 days
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Table A.2.2 Subchronic, Chronic and Other Toxicity Profile of Tetrachlorvinphos (TCVP)

Guideline No./ MRID No. Results
Study Type (year)/
Classification
/Doses
870.3700a 40152701 (1987) | Maternal NOAEL = 75 mg/kg/day
Prenatal 41828001(1991) | Maternal LOAEL = 150 mg/kg/day, based on a reduction in BWG/FC*

developmental in
(Sprague Dawley
Crl:COBS®CD
® (SD)BR)

TXR# 008124,
008616, 018781

41967201 (1991)
42520101 (1992)
Acceptable/guide
line

0 (aqueous 0.5%
methyl
cellulose), 75,
150, or 300
mg/kg/day

GD 6-15; 10
mL/kg (gavage)

At 300 mg/kg/day, there were clinical signs of toxicity (tremors and
chromodacryorrhea)

Developmental NOAEL =300 mg/kg/day

Developmental LOAEL = not identified.

NOTE: Cholinesterase activity was not assessed (RBC, brain).

*BWG not considered an adverse effect since BW was not affected. NOAL/LOAEL
should be revised to 150/300 mkd.

870.3700b
Prenatal
developmental in
(New Zealand
white rabbit)

00127831 (1982)
Acceptable/guide
line

0, 150, 375, or
750 mg/kg/day
(1% CMC)

GD 6-19; 5
mL/kg (gavage)

Maternal NOEL = 375 mg/kg/day

Maternal LOEL = 750 mg/kg/day, based on mortality, abortions, and red vaginal fluid.
Developmental NOAEL = 375 mg/kg/day

Developmental LOAEL = 750 mg/kg/day, based on an increase in early resorptions
and corresponding increase in post implantation loss, and a decrease in live fetuses/doe.

NOTE: Cholinesterase activity was not assessed (RBC, brain).

870.3800
Reproduction
and Fertility
Effects (Charles
River CD
Crl®sD) BR
rats)

42054301 (1991)
acceptable/guidel
ine

0, 100, 500, or
2000 ppm (diet)
FO Males 0, 5.2,
26, 102
mg/kg/day

F1 Males 0, 6.7,
34, 130
mg/kg/day

FO Females 0,
7.3, 40, or 155
mg/kg/day
F1 Females 0,
8.3, 43, or 168
mg/kg/day

Parental NOAEL = 500 ppm (males 26/females 40 mg/kg/day)

Parental LOAEL = 2000 ppm (males 102/females 155 mg/kg/day), based on
decreased body weight gain in F1 generation, increased adrenal weights of FO females,
and decreased body weight gains in FO males.

Offspring NOAEL = 2000 ppm (males 102/females 155 mg/kg/day)

Offspring LOAEL was not identified.

Reproductive NOAEL = 2000 ppm (males 102/females 155 mg/kg/day)
Reproductive LOAEL was not identified.

NOTE: Cholinesterase activity was not assessed (RBC, brain).
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Table A.2.2 Subchronic, Chronic and Other Toxicity Profile of Tetrachlorvinphos (TCVP)

Guideline No./ MRID No. Results
Study Type (year)/
Classification
/Doses
870.4100a 42980901 (1993) | NOAEL =100 ppm (4.23/5.93 mg/kg/day)
Chronic Toxicity | 43335101 (1994) | LOAEL = 1000 ppm (43.2/62.7 mg/kg/day), based on histological liver (hypertrophy
(Sprague- Acceptable/guide | of periacinar hepatocytes in both sexes and centriacinar degenerative change in males)
Dawley rat) line and adrenal changes (increased incidence of diffuse lipidosis of adrenal zona
0, 100, 1000, or | fasciculata in both sexes); reduced body weight; plasma-cholinesterase inhibition in
2000 ppm (diet) | females.
Males 0, 4.23, RBC cholinesterase inhibition was observed in females at 1000 ppm (29%*) and 2000
43.2,0r 885 ppm (36%**) at week 77/78; 18% and 22% at week 103/104 (not **); brain ChEl in
mg/kg/day females at 52 and 104 weeks was 17% and 16% (not **).
Females 0, 5.93, | NOAEL = 100 ppm (4.23/5.93 mg/kg/day)
62.7,0r 125.3 LOAEL = 1000 ppm (43.2/62.7 mg/kg/day), based on RBC cholinesterase inhibition in
mg/kg/day females
(2-year study)
BMD not run due to lack of dose-response
870.4100b 42679401 (1993) | NOAEL = 6.25 mg/kg/day
Chronic toxicity | Acceptable/guide | LOAEL = 500 mg/kg/day, based on plasma cholinesterase inhibition (both sexes),
(Beagle dog) line decreased red blood cell counts, hemoglobin, hematocrit, MCHC, MCV, alkaline
0, 0, 6.25, 500, phosphatase, urine specific gravity, and decreased liver and kidney weights.
1000 mg/kg/day; | At 1000 mg/kg/day, increased white blood cell counts (females), increased prostate
(capsule) weight, decreased cholesterol (males).
4/sex/group RBC and brain cholinesterase inhibition were not observed at any dose level in either
Cholinesterase SEXes.
pre-test, 12, 26,
52 weeks
(plasma, RBC)
Brain at
termination (1
year)
870.4200a 42980901 (1993) | NOAEL = 100 ppm (4.23/5.93 mg/kg/day)

Carcinogenicity
(Sprague Dawley
rat)

43335101 (1994)
acceptable/
guideline

0, 100, 1000, or
2000 ppm (diet)
Males 0, 4.23,
43.2, 0r 88.5
mg/kg/day
Females 0, 5.93,
62.7,0r 125.3
mg/kg/day

104 weeks

LOAEL = 1000 ppm (43.2/62.7 mg/kg/day), based on histological liver (hypertrophy
of periacinar hepatocytes in both sexes and centriacinar degenerative change in males)
and adrenal changes (increased incidence of diffuse lipidosis of adrenal zona
fasciculata in both sexes); reduced body weight; cholinesterase inhibition in females.
RBC cholinesterase inhibition was observed in females at 1000 ppm (29%*) and 2000
ppm (36%**) at week 77/78; 18% and 22% at week 103/104 (not **); brain ChEI in
females at 52 and 104 weeks was 17% and 16% (not **).

NOAEL = 100 ppm (4.23/5.93 mg/kg/day)

LOAEL = 1000 ppm (43.2/62.7 mg/kg/day), based on RBC cholinesterase inhibition in
females

BMD not run due to lack of dose-response

Increased incidence of thyroid C-cell adenomas in male rats at HDT and adrenal
pheochromocytomas in males
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Table A.2.2 Subchronic, Chronic and Other Toxicity Profile of Tetrachlorvinphos (TCVP)

Guideline No./ MRID No. Results
Study Type (year)/
Classification
/Doses
870.4200b 00117443 (1978) | NOAEL = 1600 ppm (240 mg/kg/day)

Carcinogenicity
(B6C3F1 mouse)

Acceptable/guide
line

0, 17.5, 64, 320,
1600, 8000,
16000 ppm

0, 2.6, 9.6, 48,
240, 1200, or
2400 mg/kg/day

LOAEL = 8000 ppm (1200 mg/kg/day), based on decreased body weight gain
Statistically significant increases in combined hepatocellular adenoma/carcinoma
(primarily carcinomas) in female B6C3F1 mice at 1600 ppm.

Other doses considered excessive; combined adenomas/carcinomas in males, renal
adenomas/carcinomas and combined in males at 16000 ppm

870.4300 42980901 (1993) | See above 870.4200a
Combined 43335101 (1994)
Chronic acceptable/guidel
Toxicity/Carcino | ine
genicity 0, 100, 1000, or
(Sprague Dawley | 2000 ppm
rat) Males 0, 4.23,
43.2,0r 88.5
mg/kg/day
Females 0, 5.93,
62.7,0r 125.3
mg/kg/day
870.4200a 00117443 () Statistically significant increase in the incidences of adrenal cortical adenomas and
Carcinogenicity | Acceptable/non- | thyroid C-cell adenomas were found in dosed female rats. . High incidences of thyroid
(Osborne- guideline C-cell hyperplasia in both sexes further indicated an effect on the thyroid. Study
Mendel rats) 0, 4250, or 8500 | deficiencies (CPRC, 1988); evidence equivocal.
ppm for 80
weeks
Gene Mutation 41222508 (1989) | Strains TA98, TA100, TA1535, TA1537, and TA 1538 of S. typhimurium were
870.5100 Acceptable/ exposed to TCVP from concentrations of 66.7 to 3300 pg/plate in the presence and 10-
Salmonella/Esch | Guideline 667 ug/plate absence of mammalian metabolic activation (S9-mix).
erichia 66.7, 100, 333, There was no evidence of induced mutant colonies over background.
bacterial reverse | 667, 1000, or
mutation assay 3300 pg/plate in

the presence of
or 10, 33.3, 66.7,
100, 333, or 667
pg/plate absence
of mammalian
metabolic
activation (S9-
mix)
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Table A.2.2 Subchronic, Chronic and Other Toxicity Profile of Tetrachlorvinphos (TCVP)

Guideline No./ MRID No. Results
Study Type (year)/
Classification
/Doses
In vitro 41312901 (1989) | Positive for inducing chromosomal aberrations at 59.9, 79.8 and 99.8 ug/mL in absence
mammalian Acceptable/ of metabolic activation, but negative at 29.9 or 44.9 pg/mL in absence of metabolic
cytogenetics Guideline activation.
870.5375 Concentrations of | Negative for inducing chromosomal aberrations at 12.5, 25, 37.6, or 75.1 pg/mL in the
Chinese hamster | 22.9,44.9,59.9, | presence of rat S9 metabolic activation.
ovary cells 79.8,0r 99.8
pg/mL without
S9; 12.5, 25,
37,6,0r75.1
pg/mL in the

presence of S9-
mix.

Unscheduled

42156401 (1992)

Concentrations of 35 and 40 pg/mL were lethal. Results were negative.

DNA Synthesis | Acceptable/
870.5550 in Guideline
mammalian cells | Doses of 5, 7.5,
in culture 10, 15, 20, 23,
25, 27, 30, 35, or
40 pg/mL of
TCVP.
870.6100 41905901 (1990) | Does not cause delayed neurotoxicity; 4/15 died.
Acute and 28- Acceptable/guide
Day Delayed line

Neurotoxicity
(Domestic hen)

2500 mg/kg x 2
(21 days apart)

870.6200a 42912501 (1993) | NOAEL = 65 mg/kg
Acute Acceptable/guide | LOAEL = 325 mg/kg, based on transient neurotoxic effects in both sexes consistent
Neurotoxicity line with cholinesterase inhibition. No neuropathological effects.
Screening 0, 65, 325, or 650
Battery mg/kg Cholinesterase activity was not monitored in the study.
(Sprague- (gavage)
Dawley
Crl:CD®BR
rats)
870.6200b 43294101 (1994) | NOAEL = 5000 ppm (250 mg/kg/day); HDT
Subchronic Acceptable/guide | LOAEL = not identified.
Neurotoxicity line
Screening 0, 200, 1000, or Cholinesterase activity was not monitored in the study.
Battery 5000 ppm (diet)
(Crl:CD® BR (0, 100, 500, or
rats) 250 mg/kg/day;
standard

conversion)
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Table A.2.2 Subchronic, Chronic and Other Toxicity Profile of Tetrachlorvinphos (TCVP)

Guideline No./ MRID No. Results
Study Type (year)/
Classification
/Doses
870.6300 46660601 (2005) | Maternal NOAEL = 200 mg/kg/day

Developmental
Neurotoxicity
(Crl: CD®
(SD)IGS BR
VAF/Plus® rats)

acceptable/guidel
ine

0, 10, 50, or 200
mg/kg/day
GD6-LD6
(gavage)
46791401 (2006)
+control data

LOAEL = not identified.

Offspring NOAEL = 50 mg/kg/day

LOAEL = 200 mg/kg/day, based on deceased body weight, body weight gain, several
morphometric linear brain measurements in both sexes, and decreased absolute brain
weight in males on PND 70

Cholinesterase activity was not monitored in the study.

870.7485
Metabolism and
Pharmacokinetic
S

(Sprague-
Dawley CD rat)

MRID 41988401
(1991)
Acceptable/guide
line

5 mg/kg [single
and repeat (14
days)] and 250
mg/kg (single)

Most of radioactivity recovered in urine (46%-60%) and feces (38%-56%) within 48
hours post dose; major metabolite in urine was trichloromandelic acid (18%-26%);
major metabolite in feces was trichlorophenylethanol (>13%).

Since the oral LD50 for female rats is lower than the male LD50, it is noteworthy that
males of all groups excreted more total label as trichloromandelic acid, a more
completely metabolized form of TCVP; high-dose females tended to excrete more of
the label as desmethyl TCVP (with the phosphate group still attached to the remainder
of the molecule), a compound that could be derived from TCVP with only a single
metabolic step.

870.7600

Dermal
Penetration
(Sprague Dawley
CD rats)

MRID 42111501
(1991)

MRID 41862401
(1991)
Acceptable/Guid
eline
0,0.01,0.1,1,0r
5 mg/cm? for
exposures of 0.5,
1,2,4,and 10
hours and 10
hour wash with
72 hour exposure

Absorbed dose following 0.01 mg/cm? dose is 9.57% following 10-hour exposure.

870.7800
Immunotoxicity
(Crl:CD-1(ICR)
female mouse)

48794701 (2012)
acceptable/guidel
ine

0, 75, 300, 1200
mg/kg/day

Systemic NOAEL = 1200 mg/kg/day,
Systemic LOAEL = not identified.
Immunotoxicity NOAEL = 1200 mg/kg/day.
Immunotoxicity LOAEL = not identified.
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Table A.2.2 Subchronic, Chronic and Other Toxicity Profile of Tetrachlorvinphos (TCVP)

Guideline No./ MRID No. Results
Study Type (year)/
Classification
/Doses
Special study MRID 48291101 | The main purpose of this study was to determine whether there is differential
Comparative (2010) sensitivity between dams and fetuses with respect to cholinesterase inhibition following
cholinesterase Acceptable/non- | oral exposure to TCVP.
guideline RBC ChE: Neither the dams nor the fetuses demonstrated RBC ChE inhibition at
gestational CCA | 1% aqueous dose levels where RBC ChE inhibition (ChEI) would be expected. The repeat dosing
(wiv) study (2012, 48773401) conducted in the same laboratory in the same strain of rat
(Crl:CD(SD)IGS | methylcellulose clearly demonstrated RBC ChE inhibition at 50 and 200 mg/kg/day in female rats. In
BR VAF/Plus 0, 75, 150, 300 the gestational/fetal study, RBC results in the dams were |5.1%, |15%, and |3% RBC
rats) mg/kg/day ChEl, with increasing dose. The fetal RBC data were of little value because only one or
GD 6-21 two fetal samples were available for the control, low, and high dose groups and no
(gavage) sample was available for the mid dose group. There was no way to compare adult and

fetal RBC ChE.activity

Brain ChE. Brain ChE inhibition was dose dependent in dams (]31%, |44% and
167% with increasing dose). Fetal brain ChE values ({20%, |20.9% and |20.8%, with
increasing dose) showed no dose-response and are questionable. However, the data
suggest that the fetal brain ChE is not more sensitive to inhibition by TCVP than the
dams.

Plasma ChE. Plasma ChE inhibition in dams was dose dependent |62%, |71% and
177%, with increasing dose). Fetal plasma ChE values were |22%, |18.5% and
120.8%, with increasing dose. The lack of a dose response raises questions as to
whether these lower values are actually inhibition. However, the data do not indicate
that the fetuses are more sensitive than the dams.

Classification: This in vivo comparative ChE study is classified as Acceptable/non-
guideline. The inability of the laboratory to detect RBC ChE in the dams and the flat
dose response curves for the brain ChE in both pups and adults confounds the
interpretation of the study. However, no additional gestational CCA study is being
requested at this time because there is no indication that the fetuses were more sensitive
than the dams.
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Table A.2.2 Subchronic, Chronic and Other Toxicity Profile of Tetrachlorvinphos (TCVP)

Guideline No./ MRID No. Results
Study Type (year)/
Classification
/Doses
Special studies MRID 48294601 | The main purpose of this study was to determine whether there is differential
Comparative (2010) sensitivity among the PND11, PND21 and adults with respect to cholinesterase
cholinesterase Acceptable/non- | inhibition following exposure to TCVP.
guideline Overall, there is little confidence in the ChE data mainly because of the lack of clear
Acute CCA Single gavage dose and temporal responses. The number of samples in many cases was inadequate
dose (1% due to sample loss (no sample available, 1, 2, or 3 samples). Also, duplicate samples
(Crl:CD(SD)IGS | aqueous that did not replicate contributed to the low number of samples available for a
BR VAF/Plus methylcellulose) | meaningful assessment. Brain ChE assessment also appeared to be affected by the low
strain rat) young adult, number of samples. The results for all three enzyme sources indicated that there was

PND 11, PND 21
0, 75, 150 or 300
mg/Kg

inhibition at all doses but there was poor dose response with the degree of apparent
inhibition at the higher doses often less that at the low dose of 75 mg/kg/day. There
was also a lack of temporal concordance with high apparent inhibition at one time, a
much lower degree at the following time point, and back to the higher level at the next
time point. Further, there was more or similar apparent inhibition at the low dose of
75mg/Kkg in this acute study than there was in the repeat dosing study (2012, MRID
48773401, eleven daily doses) at 200 mg/kg/day and in the gestational study (2010,
MRID 48291101, fifteen daily doses). It is noted that the repeat dosing study indicated
that there was no increase in sensitivity of the pups relative to the adults with regard to
ChEI by TCVP. However, in this acute study, there were several comparisons among
the PND11, PND21 and adults that suggested the pups were more sensitive. Although
there is little confidence in the ChEI data in this study, no additional acute CCA study
is being requested at this time.

Benchmark Dose (BMD) modeling. BMD modeling was performed but could not be
done with the RBC data or for the PND11 brain data because of too few samples and/or
the data would not otherwise fit the models. BMD modeling for the brain ChE data (3-
hour time point) indicated that for males, the adults were slightly more sensitive than
the PND 21 pups but the females were considered similar with respect to the BMD1o
and BMDL .

TCVP/Study Sex/Age Compartment | BMD Results (mg/kg/day)
BMD1o BMDL1o

MRID 48294601 | Adult male Brain 6.76716 5.02249
Acute CCA

MRID 48294601 | Adult female Brain 11.2932 455107
Acute CCA

MRID 48294601 | Male pup PND 21 RBC 16.8647 9.71265
Acute CCA

MRID 48294601 | Female pup PND 21 Brain 9.80073 4.6942
Acute CCA

MRID 48294601 | Male pup PND 21 Brain 11.246 6.76389
Acute CCA

This study is classified as Acceptable/Non-Guideline. There is too much variability in
the ChE data to make meaningful comparisons for sensitivity for RBC and brain ChE
inhibition. Although there is little confidence in the ChEI data in this study, no
additional acute CCA study is being requested at this time. UPDATE: another acute
CCA study report was identified (MRID 48773401a); see below.
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Table A.2.2 Subchronic, Chronic and Other Toxicity Profile of Tetrachlorvinphos (TCVP)

Guideline No./ MRID No. Results
Study Type (year)/
Classification
/Doses
Special studies 48773401a The NOAEL for adult rats (both sexes) for RBC and brain cholinesterase inhibition
Comparative (2012) following an acute oral dose was not determined. The LOAEL for adult rats is 10 mg/kg.
cholinesterase Acceptable/Non-
acute CCA guideline. The NOAEL for PND 21 pups could not be determined, based on RBC and brain
0, 5, 10, 50 or cholinesterase inhibition at all dose levels following acute oral exposure. The LOAEL

(Crl:CD(SD)IGS

200 mg/kg/day

for PND 11 pups is 10 mg/kg.

BR VAF/Plus single gavage
strain dose (1% The NOAEL for PND 11 pups could not be determined, based on RBC and brain

aqueous cholinesterase inhibition at all dose levels following acute oral exposure. The LOAEL
methylcellulose; | for PND 11 pups is 10 mg/kg.
10 mL/kg)
young adult, TCVP/Study Sex/Age Compartment BMD Results (mg/kg)
PND 11 pups, BMD1o BMDL1o |
PND 21 pups MRID 48773401a | Male PND11 Brain 5.1 45

Acute CCA Female PND11 Brain 5.9 4.8

MRID 48773401a Male PND11 RBC 5.0 4.1

Acute CCA Female PND11 RBC 3.4 2.8

MRID 48773401a Male PND21 Brain 35 32

Acute CCA Female PND21 Brain 5.3 3.7

MRID 48773401a Male PND21 RBC 3.2 2.8

Acute CCA Female PND21 RBC 4.6 2.8

MRID 48773401a Male Adult Brain 7.4 5.6

Acute CCA Female Adult Brain 116 9.8

MRID 48773401a Male Adult RBC 6.5 3.6

Acute CCA Female Adult RBC 14.9 11.2
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Special studies
Comparative
cholinesterase

repeat CCA
(Crl:CD(SD)IGS

BR VAF/Plus
strain rat)

48773401 (2012)
Acceptable/Non-
guideline.

0,5, 10,50 or
200 mg/kg/day
for both ages.

The main purpose of this study was to determine whether there is differential
sensitivity between young adults and PND 11 pups with respect to cholinesterase
inhibition following repeat oral exposure (11 doses) to TCVP.

Table 1 shows the adult ChEI data (3 hours after last dose) and Table 2 shows the pup
ChEI data. There was a dose-related reduction in RBC and brain cholinesterase activity
in both sexes and both age groups

Table 1. Inhibition (%) of RBC and Brain ChE Activity in Adult Rats (repeat)

Dose (mg/kg/day) ‘ Males ‘ Females
RBC
5 12% 8%
10 13%* 8.7%
50 30%** 40%**
200 36%** 62%**
Brain
5 2% -
10 7% 12%*
50 14.9%** 42%**
200 17.8%** 57%**

Table 2. Inhibition (%) of RBC and Brain ChE Activity in Pups (repeat)

Dose (mg/kg/day) ‘ Males ‘ Females
RBC
5 2% -
10 2% -
50 33%** 19%**
200 60%** 62%
Brain
5 4% 4%
10 6% 6%
50 169%** 18.7%**
200 46%** 45%**

RBC ChE inhibition. At 50 mg/kg/day, both male pups and male adults had similar
levels of inhibition (30% to 33%), whereas at 200 mg/kg/day, the male pups were
inhibited to ~60% compared to 36% in the male adult rats. At 50 mg/kg/day, adult
females demonstrated more inhibition (=40%) than the female pups (19%) but at 200

mg/kg/day, both female pups and female adults had ~62% inhibition.

Brain ChE inhibition. Adult females displayed greater brain ChE inhibition at all dose
levels than the adult males, whereas a similar magnitude of brain ChE inhibition was
observed in male and female pups. Adult females displayed brain ChE inhibition at all
dose levels.

A benchmark dose analysis of the cholinesterase data (RBC and brain) was performed
that provides both the BMD1o and BMDL o of adults and PND11 pups.

BMD1os and BMDL1os for Adult Rat and PND 11 Pup Cholinesterase
RBC BMDiy | RBC BMDL1 | Brain BMD1o | Brain BMDL1o
Adult & 7.7178 3.5942 33.803 24.4489
Adult @ 8.6762 6.1335 7.1764 5.4980
PND 11 & 20.4688 15.9719 33.4825 26.5707
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Table A.2.2 Subchronic, Chronic and Other Toxicity Profile of Tetrachlorvinphos (TCVP)

Guideline No./ MRID No. Results
Study Type (year)/
Classification
/Doses
|PND113 | 20.5608 | 13.1692 | 24.2224 | 18.9412

Overall conclusion. The main objective of this study was to determine if the pups are
more sensitive than the adults to the inhibitory potential of TCVP. Based on
assignment of the NOAEL and LOAEL and the BMD modeling, there was no
demonstration for increased sensitivity of the pups relative to the adults for either RBC
or brain ChE. It is noted, however, that the magnitude of the high dose male pup brain
and RBC ChE inhibition is greater than that in the adult males, but the significance is
not established.

A.3  Hazard Identification and Endpoint Selection

A.3.1 Acute Dietary Reference Dose (aRfD) — All Populations

Study Selected: Acute Comparative Cholinesterase Study - Rats

MRID No.: 49773401a
Dose and Endpoint for Risk Assessment: A BMDLo 0f 2.8 mg/kg associated with RBC ChE

inhibition in male PND 21 pups was selected as a suitable PoD for the acute dietary (all
populations) exposure scenario. The corresponding BMD1o was 3.2 mg/kg/day.
Comments about Study/Endpoint/Uncertainty Factors: Data from the young rat from the acute

CCA study are appropriate for acute POD derivation, since effects were observed after a single
exposure and the endpoint is the most sensitive adverse response in all populations. The study
provides the lowest POD following a single dose. A UF of 1000X (10X to account for interspecies
extrapolation, 10X for intraspecies variation, and 10X for the FQPA safety factor (incorporating
uncertainty in the human dose-response relationship for neurodevelopmental effects (see Section
4.5)) results in an aPAD of 0.0028 mg/kg/day; the (FQPA) factor may be excluded for the sub-
population of adults 50-99 (aPAD of 0.028 mg/kg/day).

A.3.2 Steady State Reference Dose (ssRfD) —All Populations

Study Selected: Acute Comparative Cholinesterase Study - Rats

MRID No.: 49773401a
Dose and Endpoint for Risk Assessment: A BMDL o 0f 2.8 mg/kg/day associated with RBC

ChE inhibition in male PND 21 pups was selected as a suitable PoD for the acute dietary (all
populations) exposure scenario. The corresponding BMD1o was 3.2 mg/kg/day.
Comments about Study/Endpoint/Uncertainty Factors: Although the steady state dietary

endpoint was selected from an acute dose comparative cholinesterase study, the duration of this
study is considered appropriate for this exposure scenario since AChE data across the TCVP
database demonstrate that there is no progression of AChE inhibition over exposure duration,
and steady state inhibition occurs essentially after a single dose. A longer-term exposure does not
result in a lower POD, as evidenced by the larger BMD1os found for the repeat dose CCA data.
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The point of departure is protective of any exposure duration longer than 21-days, including
chronic exposure, since cholinesterase inhibition does not increase after reaching maximum
inhibition or steady state and occurs following one exposure to TCVP. A UF of 1000X (10X to
account for interspecies extrapolation, 10X for intraspecies variation, and 10X for the FQPA
safety factor (incorporating uncertainty in the human dose-response relationship for
neurodevelopmental effects (see Section 4.5)) results in an ssSPAD of 0.0028 mg/kg/day; the
(FQPA) factor may be excluded for the sub-population of adults 50-99 (ssPAD of 0.028
mg/kg/day).

A.3.4 Incidental Oral Exposure (Steady-State)

Study Selected: Acute Comparative Cholinesterase Study - Rats

MRID No.: 49773401a

Dose and Endpoint for Risk Assessment: A BMDL o of 2.8 mg/kg associated with RBC ChE
inhibition in male PND 21 pups was selected as a suitable PoD for the acute dietary (all
populations) exposure scenario. The corresponding BMD1o was 3.2 mg/kg/day.

Comments about Study/Endpoint/Uncertainty Factors: Data from the young rat from the
acute CCA study are appropriate for the incidental oral assessment since the AChE data across
the TCVP database demonstrate that there is no progression of AChE inhibition over exposure
duration, and steady state inhibition occurs essentially after a single dose, and the endpoint is the
most sensitive adverse response in all populations. A UF of 1000X (10X to account for
interspecies extrapolation, 10X for intraspecies variation, and 10X for the FQPA safety factor
(incorporating uncertainty in the human dose-response relationship for neurodevelopmental
effects (see Section 4.5)) is appropriate for incidental oral exposures.

A.3.6 Dermal Exposure

There is no potential hazard via the dermal route, based on the lack of treatment-related effects,
including the lack of RBC and brain cholinesterase inhibition following repeat dermal exposure
of rats at dose levels up to 1000 mg/kg/day, and there is no concern for quantitative
susceptibility.

A.3.7 Inhalation Exposure (Steady State)

Study Selected: 28-day Inhalation Toxicity Study

MRID No.: 48803501

Dose and Endpoint for Risk Assessment: A BMDLo 0f 0.02 mg/L/day associated with RBC
ChE inhibition in both sexes, following inhalation exposure, was selected as a suitable POD for
assessing the potential risk associated with inhalation exposure (single day and steady-state).
The corresponding BMD31o was 0.12 mg/L/day.

Comments about Study/Endpoint/Uncertainty Factors: A route-specific, 28-day inhalation
toxicity study was used for the steady-state inhalation assessment. Using the Agency’s Reference
concentration (RfC) methodology, human equivalent concentrations (HECs) and Human
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Equivalent Doses (HEDs) was calculated for residential and occupational handlers. Since the
inhalation POD is based on a route-specific toxicity study, no absorption factor is necessary to
estimate exposure. The standard interspecies extrapolation uncertainty factor can be reduced from
10X to 3X due to the HEC calculation accounting for pharmacokinetic (not pharmacodynamic)
interspecies differences. The intraspecies uncertainty factor remains at 10X.

A total uncertainty factor of 30X is appropriate for inhalation exposures [3X for interspecies
extrapolation, 10X for intraspecies variation] for adult males and females 49+. The FQPA safety
factor (10X) will be retained for infants, children, youths, and women of child-bearing age for all
exposure scenarios to account for uncertainties introduced by the lack of sufficient data to quantify
potential neurodevelopmental effects observed in epidemiology data on the OP, chlorpyrifos.

A.4  Executive Summaries
A.4.1 Subchronic Toxicity
870.3100 90-Day Oral Toxicity — Rat

In a subchronic oral toxicity study (MRID 43371201), tetrachlorvinphos (TCVP; 99% a.i.; Batch
KMJ 012) was given to Sprague Dawley rats (10/sex/group) in the diet at doses of 0, 100, 2000,
or 5000 ppm (0, 6.7, 142, and 375 mg/kg/day for males; 0, 10.0, 197, and 467 mg/kg/day for
females) for 13 weeks.

Survival was not adversely affected in either sex, and there were no clinical signs of toxicity.
There were no effects on body weight in the females, but decreased body weight (7%-12%) was
observed in males at 5000 ppm throughout the study.

Red blood cell (RBC) cholinesterase (ChE) inhibition was observed in males at 2000 ppm (30%)
and 5000 ppm (72%) and in females at 2000 ppm (79%) and 5000 ppm (91%). A noteworthy
finding was that 2 rats/sex at 5000 ppm had no measurable RBC ChE activity at 13 weeks.

Brain cholinesterase inhibition was observed in females at all dose levels (12%, 14%, 24%, with
increasing dose), but statistical significance was not attained at any dose level. Brain
cholinesterase inhibition was not observed in males.

Liver weight was increased in females at 2000 ppm (22% when adjusted for body weight) and at
5000 ppm 22%-28%, actual and adjusted). Males displayed an increase in adjusted liver weight
(8% and 19% at 2000 ppm and 5000 ppm, respectively). Increased kidney weights were observed
in males at 5000 ppm (18% adjusted for body weight), and increased adrenal weights
(actual/adjusted) were observed in females at 2000 ppm (20%/28%) and 5000 ppm (28%/32%).
There was a dose-related increase in the incidence and severity of bilateral basophilic tubules of
the kidneys in males and in the incidence of cellular alteration (fat deposition) in the adrenal cortex
of females at 2000 ppm (7/10) and 5000 ppm (9/10). All females at 2000 ppm and 5000 ppm
displayed centrilobular hepatocellular hypertrophy, with the severity increasing with dose. In
males, the incidence of hepatocellular hypertrophy was significantly increased at 2000 ppm (8/10),
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with 2 displaying general cell enlargement, whereas only 1/10 males at 5000 ppm displayed
hepatocellular hypertrophy and 7/10 displayed general cell enlargement in the liver. There was a
dose-related increase in the incidence of thyroid follicular cell hypertrophy in both sexes.

The NOAEL is 6.7 mg/kg/day, based on RBC ChEI in both sexes (males 30%*; females 79%**),
bilateral basophilic tubules of the kidneys in males, increased fat deposition in the adrenal cortex
of females, centrilobular hepatocellular hypertrophy in females, higher adjusted liver weights (both
sexes), higher adjusted adrenal weights in females, and thyroid follicular cell hypertrophy in both
sexes at the LOAEL of 142 mg/kg/day. At 467 mg/kg/day, decreased body weight was observed
throughout the study in males (7%- 12%), with the magnitude of the deficit increasing over time,
females had a 24% brain cholinesterase activity inhibition, although statistical significance was
not attained (females 12%, 14%, 24% brain ChEI with increasing dose; males 1% at HDT), and
both sexes displayed RBC ChEI (males 72%; females 91%).

This study is classified as Acceptable/Guideline, and it satisfies the guideline requirement
(OCSPP 870.3100; OECD 408) for a subchronic oral toxicity study in the rat.

Single Day and 21-Day Oral Toxicity — Rat

In a 21-day oral toxicity study (MRID 45570601), tetrachlorvinphos (99.1% a.i., lot #801066)
was administered to 18 Crl:CD®(SD)IGS BR rats/sex/dose by gavage at dose levels of 0, 8, 12,
20, or 50 mg/kg/day. Seven or eight animals/sex/group were sacrificed approximately 3.5 hours
following the first dose (time to peak effect); the remaining 10/sex/group were Killed after an
additional 21 days of dosing. Blood samples were taken for plasma and RBC cholinesterase
(ChE) determinations approximately one week prior to study initiation, 3.5 hours following
dosing on the first day (day 0), on study days 1, 7, and 14, and at study termination (day 21).
Whole brain ChE levels were measured after sacrifice on days 0 and 21.

No treatment-related clinical signs of toxicity or deaths were observed in any animal during daily
observations or 1 hour post-dosing. Body weights were similar between the treated and control
groups throughout the study.

Dose-related inhibition of ChE activity was observed following both acute and repeated
exposures. Inhibition in females occurred at a lower dose than in males. Following a single dose
of 50 mg/kg, inhibition of plasma ChE activities (63-67%) relative to concurrent controls were
observed in males and females. Also significant inhibition (37-46%) of plasma ChE activities
were observed in males and females at 20 mg/kg and in females at 12 mg/kg. However, the
LOAEL for plasma ChE inhibition was 8 mg/kg based on inhibition of plasma ChE activity
relative to pretest values in males. The NOAEL for plasma ChE inhibition was not established.
Significant inhibition (37-46%) of RBC ChE activities from both sexes were observed at 50
mg/kg only. Significant inhibition of whole brain ChE was observed n males at 50 mg/kg (54%)
and 20 mg/kg (22%) and in females at 50 mg/kg (23%).
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Following repeated exposure, plasma ChE activity in the 20- and 50-mg/kg/day males was
similar to the concurrent control levels at each time point with the exception of the high-dose
males on day 1 (25% inhibition). However in females, plasma ChE activity was significantly
inhibited by 26-30% in the 8-mg/kg/day group beginning on day 14 and by 23-67% in the 12-,
20- and 50-mg/kg/day groups beginning on day 1. Inhibition of RBC ChE levels in 50-
mg/kg/day males and females was transient with a maximum inhibition at day 7 (44% and 57%,
respectively) followed by modest recovery in males and slight recovery in females. Whole brain
ChE activity in males was not affected by repeated exposure. In contrast, significant inhibition
of brain ChE activities were observed in the 50 mg/kg/day (36%) and 20 mg/kg/day (16%)
females.

Following both a single and 21-day repeated dose of tetrachlorvinphos, the LOAEL for
brain ChE inhibition was 20 mg/kg, based on inhibition of brain ChE activity in males with
a NOAEL of 12 mg/kg.

Following a single dose of tetrachlorvinphos, the LOAEL for erythrocyte ChE inhibition was
50 mg/kg, based on inhibition of erythrocyte ChE activity with a NOAEL of 20 mg/kg.
Because reproducibility of ChE activity of the rat RBC samples was poor and the standard
deviations were large for all groups, the RBC ChE inhibition measurements in the 21-day toxicity
study were judged to be unreliable. Therefore, the HIARC (TXR# 0050548; dated March 7, 2002)
concluded not to use RBC ChE data from this 21-day study due to lack of confidence in the results.

Following single and repeated exposure to tetrachlorvinphos, the LOAEL for plasma ChE
inhibition was 8 mg/kg, based on inhibition of plasma ChE activity relative to pretest
values in males. The NOAEL for plasma ChE inhibition was not established.

This study is classified as Acceptable/non-Guideline, and it does not satisfy any guideline
requirement.

870.3150 90-Day Oral Toxicity - Dog
No subchronic study.
870.3200 21/28-Day Dermal Toxicity - Rat

In a repeat dose dermal toxicity study (MRID 41342001), male and female Crl:CD BR rats
(5/sex/dose) received dermal applications of 0, 10, 100, or 1000 mg/kg/day Rabon Technical
(TCVP; 99% a.i.; ) moistened with deionized water for 6 hours/day, 5 days/week for a total of 15
treatments over a 21-day period.

Rabon Technical did not induce significant dermal effects at dose levels up to and including 1000
mg/kg/day. Treatment caused a statistically significant decrease in plasma cholinesterase activity
in females at 1000 mg/kg/day. Plasma cholinesterase was also lower than control values for males
at the mid and high doses and females at the mid dose; these differences were not statistically
significant. TCVP did not result in brain or RBC AChE inhibition, and there were no adverse
effects on mortality, body weight, food consumption, hematology, clinical chemistry, organ
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weights, or gross and histopathology. The NOAEL is established at 1000 mg/kg/day (the limit
dose), since plasma cholinesterase inhibition is not considered a relevant adverse endpoint.

This study is classified as Acceptable/non-Guideline. The study does not satisfy the guideline
requirement (OCSPP 870.3200) for a repeat dose dermal toxicity study since an inadequate
number of animals per dose were tested; however, the study is adequate for the determination
that a dermal risk assessment is not required for TCVP.

870.3465 Subchronic Inhalation — Rat

In a nose-only inhalation toxicity study (MRID 48803501), tetrachlorvinphos (TCVP; Lot No.
TX 100113; 100% purity) aerosol was administered to male and female Sprague-Dawley rats
(10/sex/concentration) for 6 hours/day, 5 days/week for 3 weeks at exposure concentrations of 0,
0.05, 0.5, or 1.0 mg/L. During the final week of exposure (week 4), the animals were exposed for
7 days. An additional 10 rats/sex/concentration were included in the control and high dose
groups and sacrificed 14 days after completion of the 28-day exposure period to determine the
reversibility of any effects observed. Actual exposure concentrations as measured by HPLC
were 100%, 100%, and101% of target values. The mass median aerodynamic diameters
(MMADs) + geometric standard deviations (GSD) were 2.57 um +3.785, 4.51 pm +3.541, and
4.27 um £3.343 for the low-, mid- and high concentrations, respectively.

There were no treatment-related deaths. Treatment-related reduced body weights (] 7%* and
18%**) and body weight gains (|27%** and |34%***) were observed in males from the mid-
and high exposure groups, respectively. The body weight difference persisted through the
recovery period in the high-exposure (|12%) male recovery group, but the weight gain during
those 2 weeks was slightly higher (5%) relative to the control group. Bodyweight was
comparable among the female groups throughout the study. Body weight gain was reduced in
mid- ({23%) and high (}32%) exposure females, but body weight gain was comparable to the
control during the recovery period. Food consumption was decreased throughout the study in the
mid- and high male groups and during the first two weeks in the low dose male group, whereas
food consumption was comparable among the female groups. There were no treatment-related
findings during the ophthalmoscopic examinations. Decreased hemoglobin concentration and
increased platelets were noted in high exposure concentration females, but these findings were
no longer evident at the end of the 2-week recovery period. Calcium was slightly, but
significantly, elevated in males at all three exposure levels, but there was no dose-response.
Cholesterol was significantly elevated in females from the mid- (122%) and high (127%)
exposure groups. These findings were not observed in the recovery group.

Statistically significant RBC ChE activity inhibition (p<0.001) was observed in females at the
mid- and high exposure concentrations (35% and 30%, respectively). Statistically significant
AChE and RBC ChE activity inhibition (p<0.001) was observed in males at the mid- and high
exposure concentrations (38% and 31% for AChE, respectively; 24% and 31% for RBC ChE,
respectively). Plasma acetylcholinesterase activity (58% to 70%) and plasma
butyrylcholinesterase activity (66% to 87%) were decreased relative to controls at all exposure
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concentrations in females. All cholinesterase activities were lower relative to controls in the male
and female recovery groups, but the differences were not statistically significant.

Treatment-related gross findings were limited to discoloration and enlargement of the adrenal
glands at the mid- and high exposure concentrations in males, and in females at all exposure
concentrations. Diffuse adrenal cortical cell vacuolation (minimal to moderate with an exposure-
related incidence) was observed in both males and females at all exposure concentrations.
Minimal follicular cell hypertrophy of the thyroid gland was observed with an exposure-related
incidence in both sexes at the mid- and high exposure concentrations. Minimal to mild ovarian
interstitial cell vacuolation was observed with an exposure-related incidence in females at the
mid- and high exposure concentrations. The findings in the thyroid and ovary were referred to as
“commonly observed in this strain and age of rat,” but no historical control data or literature
citations were provided. In the recovery group, 2/5 males and 2/5 females at the high dose had
minimal diffuse adrenal cortical cell vacuolation (0/5 incidence in recovery controls). No other
treatment-related microscopic findings were observed in the recovery group.

Based on the effects seen in this study, a systemic NOAEL in male and female Sprague-
Dawley rats was not identified. The systemic LOAEL in male and female rats was 0.05
mg/L, based on diffuse adrenal cortical cell vacuolation in both sexes, enlarged adrenals in
females, and increased adrenal weights in females. At 0.5 mg/L and 1.0 mg/L, in addition to
the adrenal findings, there was a dose-related increase in vacuolation of the ovaries in
females, an increase in squamous metaplasia of the larynx in both sexes, and an increase in
follicular cell hyperplasia of the thyroids in both sexes.

The NOAEL for cholinesterase inhibition was 0.05 mg/L, based on an increase in RBC
cholinesterase inhibition in both sexes at 0.5 mg/L/day. Brain cholinesterase activity was
not monitored.

The RBC cholinesterase data from this study have been evaluated using benchmark dose
modeling techniques. The results are shown below.

BMD1¢/BMDL10 Results (mg/L)
Sex/Age Compartment BMD1o BMDLio
Female RBC 0.394 0.050
Male RBC 0.122 0.022

This inhalation toxicity study is classified as Acceptable (Guideline) and satisfies the guideline
requirement for a repeat dose inhalation toxicity study.

COMMENT: Although a no effect dose was not identified for the findings in the adrenal
(LOAEL 8.7 mg/kg/day), when compared on a mg/kg/day basis to the BMDL1o (95% lower
confidence limit on the BMD1o) established for cholinesterase inhibition, the point of departure
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(POD; 1.31 mg/kg/day) used in the inhalation exposure risk assessment is protective of these
adrenal findings.

A4.2 Prenatal Developmental Toxicity
870.3700a Prenatal Developmental Toxicity Study — Rat

In a developmental toxicity study (MRID 40152701), tetrachlorvinphos (98.6% ai; Lot No. 10-
56-0-0) was administered via gavage to groups of 25 Sprague-Dawley Crl:COBS®CD®(SD)BR
pregnant rats/groups at dose levels of 0 (0.5% methyl cellulose), 75, 150, or 300 mg/kg/day from
gestation day (GD) 6 through GD 15.

All dams survived until study termination. At 300 mg/kg/day, one dam displayed tremors from
day 10 onward, and chromodacryorrhea was observed only at this dose level. Although body
weights were comparable among the groups, body weight gains were significantly reduced at
300 mg/kg/day throughout the dosing period (52%), and food consumption was also reduced.
The numbers of corpora lutea, implantations, resorptions, and dams with liable fetuses were
comparable among the groups. The mean number of live fetuses, sex ratio, and fetal body
weights were comparable among the groups.

The maternal NOAEL is 150 mg/kg/day, and the maternal LOEL is 300 mg/kg/day, based on
tremors and an increased incidence of chromodacryorrhea.

The developmental NOAEL is 300 mg/kg/day, the highest dose tested. A developmental LOAEL
was not determined.

The developmental toxicity study in the rat is classified Acceptable/Guideline, and it satisfies the
guideline requirement for a developmental toxicity study (OCSPP 870.3700; 83-3a) in the rodent
when combined with MRID 41828001, MRID 41967201, and MRID 42520101. NOTE: The
maternal NOAEL/LOAEL differ from the original assessment due to the current policy that
decreases in body weight gain without significant reduction in body weight is not considered an
adverse effect.

870.3700b Prenatal Developmental Toxicity Study — Rabbit
In a prenatal developmental toxicity study (MRID 00127831), New Zealand White rabbits
(#/sex/dose) were administered tetrachlorvinphos (98% a.i.; T-142-3) by gavage at doses of 0,
150, 375, or 750 mg/kg/day in 5 mL/kg carboxy methylcellulose on gestation days 6-19.
Maternal toxicity at the highest dose tested was manifested as mortality (0/18, 1/18, 1/8, 2/18),
abortions (0, 1, 0, 3), and red vaginal fluid (0, 1, 1, 8) in the control, low, mid, and high-dose
groups, respectively.

The maternal NOEL is 375 mg/kg/day, and the maternal LOEL is 750 mg/kg/day.
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Developmental toxicity at the highest dose tested was manifested as an increase in early
resorptions/dam (0.4, 0.5, 0.3, 1.4), with a corresponding increase in postimplantation loss
(10.6%, 5.6%, 10.5%, 21.9%) and a decrease in live fetuses/dam (7.7, 7.8, 6.9, 5.8) for the
control, low, mid, and high-dose groups, respectively.

The developmental NOEL is 375 mg/kg/day, and the developmental LOEL is 750
mg/kg/day.

This developmental toxicity study in the rabbit is classified Acceptable/Guideline, and it satisfies
the guideline requirement for a developmental toxicity study (OCSPP 870.3700; 83-3b) in
rabbits.

A4.3 Reproductive Toxicity
870.3800 Reproduction and Fertility Effects - Rat

In a 2-generation reproduction study (MRID 00127831), 28 Charles River CD Crl: (SD) BR
Sprague Dawley rats/sex/dose were administered tetrachlorvinphos (99% a.i.; technical Rabon)
via the diet at doses of 0, 100, 500, or 2000 ppm (FO males: 0, 5.2, 26, or 102 mg/kg/day/FO
females: 0, 7.3, 40, or 155 mg/kg/day; F1 males: 0, 6.7, 34, or 130 mg/kg/day/F1 females: 0, 8.3,
43, or 168 mg/kg/day). Treatment of the FO rats began when they were approximately 6 weeks
old, and after 10 weeks, they were bred to produce F1 animals. Treatment continued throughout
the mating, gestation, and lactation periods, with termination of the FO rats after weaning of their
litters. The F1 rats were weaned onto the same diets as their parents, and groups of 24
rats/sex/dose were selected as the F1 generation. The F1 rats were treated for 11 weeks and then
mated to produce F2 litters. Treatment also continued throughout the mating, gestation, and
lactation periods. Termination of the F1 and F2 animals occurred at the time of weaning of the
litters.

There was no adverse effect on survival, and no clinical signs of toxicity were observed in either
generation. Body weights of the adult animals were not adversely affected in either generation.
Increased adrenal weights in the FO females at 2000 ppm were considered treatment-related,
although a similar increase in adrenal weight was not observed in the F1 females or in males of
either generation. Fertility indices, duration of gestation, mean number of implantation sites,
number of stillborns, mean litter size, pup survival, and pup body weights were comparable
among the groups in both generations.

The parental NOAEL is 500 ppm (males 26/females 40 mg/kg/day). The parental LOAEL is
2000 ppm (males 102/females 155 mg/kg/day), based on increased adrenal weights of F0
females.

The offspring NOAEL is 2000 ppm (males 102/females 155 mg/kg/day). The offspring
LOAEL was not identified.

The reproductive NOAEL is 2000 ppm (males 102/females 155 mg/kg/day). The
reproductive LOAEL was not identified.
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Note: Although minimal toxicity was observed, and higher doses would have been tolerated,
cholinesterase measurements were not performed in this study. Based on findings in other studies
in the TCVP database, cholinesterase inhibition would have been observed in this study, if
monitored, at the mid and high dose levels.

The 2-generation reproduction toxicity study in the rat is classified Acceptable/Guideline, and it
satisfies the guideline requirement for a reproduction toxicity study (OCSPP 870.3800; OECD
416) in the rodent.

A4.4 Chronic Toxicity
870.4100a (870.4300) Chronic Toxicity — Rat

In a combined chronic toxicity/carcinogenicity study (MRID 42980901/43335101), groups of
Sprague-Dawley rats (50/sex/group) were administered tetrachlorvinphos (99% a.i.) via the diet
at dose levels of 0, 100, 1000, or 2000 ppm (males 0, 4.23, 43.2, or 88.5 mg TCVP/kg/day;
females 0, 5.93, 62.7, or 125.3 mg TCVP/kg/day) for two years.

Survival was comparable among the groups in both sex, and there were no treatment-related
clinical signs of toxicity. Body weight was comparable among the male groups, and females at
the high dose displayed slightly lower body weights (8%-12%) than the controls from week 10
on (12% at 52 weeks; 8% at 104 weeks). Food consumption was comparable among the groups.

Females at 2000 ppm had significantly elevated cholesterol levels at weeks 77/78 and 104.
Effects at 1000 and 2000 ppm in both sexes included an increased incidence and tendency to
greater severity of diffuse lipidosis of the adrenal zona fasciculata, hypertrophy of periacinar
hepatocytes, centriacinar degenerative (males only) changes of the liver, and reduced alkaline
phosphatase activity.

RBC cholinesterase inhibition was observed in females at 1000 ppm (29%*) and 2000 ppm
(36%**) at week 77/78; 18% and 22% at week 103/104 (not **). Brain cholinesterase inhibition
was observed in females at 52 and 104 weeks was 17% and 16% (not **). BMDs were not run
due to lack of dose-response in both compartments.

The systemic toxicity NOAEL is 100 ppm (4.23/5.93 mg/kg/day). The systemic toxicity LOAEL
is 1000 ppm (43.2/62.7 mg/kg/day), based on histological liver (hypertrophy of periacinar
hepatocytes in both sexes and centriacinar degenerative change in males) and adrenal changes
(increased incidence of diffuse lipidosis of adrenal zona fasciculata in both sexes).

Increased incidence of thyroid C-cell adenomas was observed in male rats at the highest dose
and adrenal pheochromocytomas were observed in males.(both sexes). The LEL is 1000 ppm,
based on decreased body weight in females, histological liver and adrenal changes in both sexes.
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The study is classified Acceptable/Guideline, and it satisfies the guideline requirements for a
combined chronic toxicity/carcinogenicity study (OCSPP 870.4300; OECD 453), a chronic oral
toxicity study (870.4100; OECD 452), and a carcinogenicity study (870.4200; OECD 451) in the
rodent.

870.4100b Chronic Toxicity — Dog

In a chronic oral toxicity study (MRID 42679401), tetrachlorvinphos (TCVP; 99% a.i.; Batch 01-
KMJ-012) was given to outbred Beagle dogs (4/sex/group) via capsule at doses of 0, 6.25, 500,
or 1000 mg/kg/day for 52 weeks.

Survival was not adversely affected in either sex, and there were no clinical signs of toxicity.
There were no treatment-related effects on body weight or food or water consumption, and no
differences in ophthalmologic, macroscopic, and microscopic findings in either sex.

Treatment-related decreases in red blood cell counts at 500 and 1000 mg/kg/day were
corroborated by decreases in hemoglobin, mean corpuscular hemoglobin concentration, and
hematocrit, and increases in mean corpuscular volume. The kidney and liver weight increases at
500 and 1000 mg/kg/day in both sexes may be related to the alkaline phosphatase increases (both
sexes) and cholesterol decreases (males) observed, but no histopathological correlates were
evident. The decreases in urine specific gravity at 500 and 1000 mg/kg/day in both sexes may be
related to the kidney weight increases at these dose levels, but histopathological correlates were
not evident.

RBC and brain cholinesterase inhibition were not observed at any dose level in either sex at any
time point monitored.

The systemic toxicity NOAEL is 6.25 mg/kg/day. The systemic toxicity LOAEL is 500
mg/kg/day, based on decreased red blood cell counts, hemoglobin, hematocrit, MCHC, MCV,
alkaline phosphatase, urine specific gravity, and decreased liver and kidney weights.

The chronic toxicity study is classified Acceptable/Guideline, and it satisfies the guideline
requirement for a chronic toxicity study (OCSPP 870.4100; OECD 452) in the non-rodent.

A4S Carcinogenicity

870.4200a  Carcinogenicity Study — Rat
In the combined chronic toxicity study (MRID 42980901/43335101), groups of 50 male and 50
female Charles River Sprague-Dawley rats received TCVP in their diet over a 2-year period at 0,

100, 1000 or 2000 ppm (equivalent to 0, 4, 43 and 89 mg/kg/day in males and 0, 6, 63 and 125
mg/kg/day in females, respectively). See above under 870.4100a.
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There were increases in the incidences of thyroid C-cell adenomas and adrenal
pheochromocytomas in male rats only. Neither of these increases were statistically significant
by pairwise comparison to controls, but there was a statistically significant increasing trend for
the adrenal tumors.

This study is classified as Acceptable/Guideline, and it satisfies the guideline requirements
(870.4200; OECD 451] for a carcinogenicity study in the rat.

In another rat study (MRID 00117443; 1978 NCI-sponsored Gulf South study), Osborne-Mendel
rats received TCVP in their diet at doses of 0, 4250, or 8500 ppm for 80 weeks, followed by 31
weeks observation.

Statistically significant increase in the incidences of adrenal cortical adenomas and thyroid C-cell
adenomas were found in dosed female rats. High incidences of thyroid C-cell hyperplasia in
both sexes further indicated an effect on the thyroid.

This study is classified Acceptable/Non-Guideline, and it does not satisfy the guideline
requirement (870.4200; OECD 451) for a carcinogenicity study.

870.4200b  Carcinogenicity — Mouse

In a carcinogenicity study (MRID 00126039), B6C3F1 mice were fed diets containing 0, 17.5,
64, 320, 1600, 8000, or 16000 ppm tetrachlorvinphos for two years in a carcinogenicity study.
For systemic toxicity, the NOAEL was 1600 ppm (240 mg/kg/day) and the LOAEL was 8000
ppm (1200 mg/kg/day), based on decreased weight gain. Administration of TCVP in the diet to
B6C3F1 mice resulted in statistically significant increases in hepatocellular adenomas,
carcinomas and combined adenomas/carcinomas (with carcinomas predominant) in females, and
in combined hepatocellular adenomas/carcinomas in males. In male mice there were also
statistically significant increases in renal adenomas, carcinomas and combined adenomas/
carcinomas. The statistically significant increases in tumors noted above, all occurred only at
doses of TCVP of 8000 ppm or greater, except for the combined hepatocellular adenomas/
carcinomas in female mice, which also occurred at 1600 ppm.

This study is classified as Acceptable/guideline, and it satisfies the guideline requirements
(870.4200; OECD 451] for a carcinogenicity study in the mouse.

In another carcinogenicity study (MRID 00117443), B6C3F1 mice were fed diets containing 0,
8000, or 16000 ppm TCVP for 80 weeks, followed by 12 weeks observation. Increased
incidences of hepatocellular carcinomas and granulomatous lesions of the liver were found in the
dosed mice.

This study is classified Acceptable/Non-Guideline, and it does not satisfy the guideline
requirement (870.4200; OECD 451) for a carcinogenicity study in the mouse.
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A4.6 Mutagenicity
Summary of the Genotoxicity Studies for TCVP
Guideline Study Type MRID No. (year)/ Results
No. Classification /Doses
GENE MUTATION
870.5100 Bacterial Reverse 4122508 (1989) Negative up to cytotoxic concentrations at the
Gene Mutation o highest dose tested +/-S9
Assay in Salmonella Acceptable/guideline
typhimurium
0, 10-667 ug/plate -S9
0, 66.7-3300 pg/plate +S9
CHROMOSOME ABERRATIONS
870.5375 In vitro Mammalian | 41312901 (1989) Positive Significant & dose-related increases in

Cell Clastogenicity
Assay in Chinese
hamster ovary
(CHO) cells

Acceptable/guideline

0,29.9,44.9,59.9, 79.8,
99.8 pg/mL -S9 (20-hr
cell harvest)

0,125, 25, 37.6, 75.1
pg/mL, +S9 (10-hr cell
harvest)

chromosome aberrations in the absence of S9
only after a prolonged exposure due to severe
mitotic delay, unhealthy monolayers and
reduced mitotic cells at 59.9 & 79.8 pg/mL.
Major aberrations: chromatid & chromosome
breaks

NOTE: Increases in chromosome aberrations
were accompanied by marked increases in
chromatid & chromosome gaps.

Negative with S9 activation up to a
precipitating (>676 ug/mL) & cytotoxic (2030
pg/mL) concentrations

In vitro Mammalian
Cell Clastogenicity
Assay in Mouse
spleen cells

Amer & Aly (1992)

Acceptable/nonguideline
0.25, 0.5, 1.0, 2.0 pg/mL
(4-hr treatment)

Chromosome aberrations

Positive: Significant & dose-related increases
in chromosome aberrations (minus gaps) at
>0.5 pg/mL Major aberrations: chromatid &
chromosome fragments

NOTE: Increases in chromosome aberrations
were accompanied by marked increases in
chromatid & chromosome gaps.

Sister Chromatid Exchange (SCE)
Positive: Significant & dose-related increases
in SCE induction at >0.5 pg/mL
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Summary of the Genotoxicity Studies for TCVP
Guideline Study Type MRID No. (year)/ Results
No. Classification /Doses
Micronucleus Assay Amer & Aly (1992) ORAL: St % PCEs at 3000 & 6000 ppm after
in Bone Marrow 10 weeks at 24 hours & 7 & 14 days post-
Cells of the Mouse Oral: 0, 3000 & 6000 treatment but S1% MPCEs only 6000-ppm
ppm dietary group at 24 hours & 7 days post-treatment
administration daily for
14 consecutive days or 10 | IP INJECTION:
weeks
Ip injection: 0, 50 & 100 | 50 mg/kg: St % MPCEs at 24 hr. post-
mg/kg weekly for 2 treatment (Double injection only); % PCEs
weeks not reported.
Dermal: 0, 1350 mg/kg
4 treatments 100 mg/kg (single injection): ST % PCEs at
24 hr. post-treatment only.
100 mg/kg (double injection): ST % PCEs at
24 hr. post-treatment
ST % MPCEs at 24 hr. post-treatment only.
DERMAL: ST % PCE:s at 24 hr. post-treatment
1350 mg/kg (4 applications) only; no increase
in MPCEs
OTHER MUTAGENIC MECHANISMS
870.5550 | In vitro unscheduled | 42156401 (1992) Negative
DNA synthesis o Cytotoxicity was observed as follows: 35 & 40
(UDS) in primary rat Acceptable/guideline pg/mL -lethal _ o
hepatocytes 23-30 pg/mL (moderate to high cytotoxicity)
0, 10-40 pg/mL (9 doses) | 15 & 20 pg/mL (slight cytotoxicity)
10 pg/mL (non-cytotoxic)
DNA adduct Zayed et al., 1983) Positive
formation 25, 50 and 100 mg/kg i.p. | Fraction of total applied dose associated with 7-
. . injection methyl guanine was estimated to be 9x10 ®and
Swiss male mice 39x10 5 in DNA and RNA, respectively:
liver.

The relevance of the mutagenic findings to the tumorigenic response seen in female mice cannot
be established. Therefore, a follow-up mouse micronucleus assay (OPPTS Harmonized
Guideline 870.5395) is required for TCVVP. Additionally, a study that investigates possible
genotoxic activity in the target organ (liver) is required. This study should examine DNA
damage potential (Comet assay, DNA adduct formation, or any other DNA target)*!.

41 N. MccCarroll and D. Davis, 12/21/20186, Tetrachlorovinphos (TCVP): Revisit of Mutagenicity Studies,

TXR#0057553, D437226.
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A4.7 Neurotoxicity

870.6100b  Delayed Neurotoxicity — Hen
In an acute delayed neurotoxicity study in hens (MRID 41905901), technical Rabon
(tetrachlorvinphos; Lot # 01-KMJ-012; 99% a.i.), was administered twice orally (Mazola corn
oil) to hens at 2500 mg/kg, with an intervening 21-day period (total dose 5000 mg/kg).

There was sufficient evidence of acute toxicity, including mortality (4/15), to establish that the
test material was administered at a sufficiently high dose. TCVP did not result in delayed
neurotoxicity, as evidenced both by in-life observations and microscopic examination of spinal
cord tissue from three levels. The minimum myelin degeneration seen in 2 hens was consistent
with the normal background incidence for this finding in this type of study. The positive control
material (tri-O-tolyl- phosphate, TOTP) at 1000 mg/kg elicited the appropriate response.

This study is classified as Acceptable/Guideline and it satisfies the guideline requirement for a
delayed neurotoxicity study in the hen (870.6100).

870.6200a Acute Neurotoxicity Screening Battery — Rat

In an acute neurotoxicity study (MRID 42912501), tetrachlorvinphos (99% a.i.; Lot #: 01-KMJ-
012) was administered via gavage (10 mL/kg; in corn oil) to non-fasted Sprague-Dawley
Crl:CD®BR rats (12/sex/dose) at doses of 0, 65, 325, or 650 mg/kg. All rats were evaluated in
functional observational batteries and motor function observations on days 0, 7, and 14.

Transient neurotoxic effects were observed in both sexes on day 0 at the mid- and high-dose
levels. These effects were consistent with cholinesterase inhibition. At 650 mg/kg, the
predominant clinical signs observed in both sexes on the day following dosing consisted of gait
alterations (prostration, rocking, lurching, and swaying when ambulatory; walked on tiptoes),
constricted pupils, tremors (fore- and hindlimb), cool body to the touch, yellow material on
various body surfaces, red material on forelimbs, around eyes, nose, and mouth, and/or increased
defecation. Several of these findings were noted in a limited number of rats (mainly females) on
days 2, 3, 4, and/or 5. At 325 mg/kg, one female showed gait alterations and one male and 3
females had constricted pupils on day 1. The neuropathologic examination gave no indication of
any dose-related permanent effects on the brain or in the peripheral or central nervous tissues,
consistent with the lack of permanent changes in muscular coordination and/or behavior.

The NOAEL is 65 mg/kg, and the LOAEL is 325 mg/kg, based on transient neurotoxic effects in
both sexes on day 0.

This study is classified as Acceptable/Guideline, and it satisfies the guideline requirement for
an acute neurotoxicity study in rats (OPPTS 870.6200, OECD 424).

870.6200b  Subchronic Neurotoxicity Screening Battery - Rat
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In a subchronic neurotoxicity study (MRID 43294101), tetrachlorvinphos (99% a.i.; Lot #01-
KMJ-012) was administered via the diet to 10 Sprague-Dawley Crl:CD®BR rats for 90 days at
dose levels of 0, 200, 1000, or 5000 ppm. A Functional Operational battery (FOB) and motor
activity were assessed at weeks -1, 0, 3, 7, and 12.

There were no deaths or clinical signs of toxicity. There were no measurement of cholinesterase
activity, but cholinergic signs were not observed. Decreased body weight was observed
throughout the study in males at 5000 ppm (8%-9%) and in females at 2000 ppm (8%-10%) and
5000 ppm (7%-13%). There were no indications of any dose-related effects during the home-
cage, handling, open-field, sensory or neuromuscular observations. There were no significant
dose-related differences between groups involving group mean motor activity counts. Brain
weights and brain measurements (weight and morphometric) were comparable among the groups
for both sexes, and there were no differences in histomorphological neurology findings between
the control and 5000 ppm groups.

The NOAEL is 5000 ppm (250 mg/kg/day; standard conversion). The LOAEL was not
identified.

This study is classified as Acceptable/Guideline, and it satisfies the guideline requirement for a
subchronic neurotoxicity study in rats (OPPTS 870.6200, OECD 424).

870.6300 Developmental Neurotoxicity - Rat

In a developmental neurotoxicity study (MRID 46660601), tetrachlorvinphos (99.6% a.i.; Lot #:
NJ250RB08) in aqueous 1% (w/v) methylcellulose was administered via gavage (10 mL/kg) to
pregnant Sprague-Dawley rats (25/dose) from gestation day (GD) 6 to lactation day (LD) 6 at
doses of 0, 10, 50, or 200 mg/kg/day. Additionally, the F1 pups were similarly dosed on
postnatal days (PNDs) 7-21. Dams were allowed to deliver naturally and were sacrificed on LD
21. On PND 4, litters were standardized to 10 pups/litter; the remaining offspring and dams
were sacrificed and subjected to a gross necropsy. Subsequently, 1 pup/sex/litter/group (at least
10 pups/sex/dose when available) were allocated to the following subsets: Subset 1, PND 21
brain weights and neurohistological evaluations; Subset 2, water maze and passive avoidance
test; Subset 3, motor activity and auditory startle habituation; Subset 4, terminal brain weights
and neurohistological evaluations; and Subset 5, standardize litter size to ten pups (5 male and 5
female) per litter on PND 4-21.

In dams, there were no treatment-related effects on mortality, clinical signs, body weight, body
weight gain, feed consumption, FOB, or gross pathology. No treatment-related effects on
reproductive parameters were observed. The maternal LOAEL was not observed. The
maternal NOAEL was 200 mg/kg/day (HDT).

In offspring, there were no treatment-related effects on viability, litter observations, clinical
signs, body weight, food consumption, FOB, motor activity, acoustic startle habituation, learning
and memory (passive avoidance and water maze), gross pathology, or histopathology parameters.
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At 200 mg/kg/day, decreases (p<0.05) in body weight were noted in the males (|5-8%) on PNDs
15 and 16 (pre-weaning) and PND 22 (post-weaning) and in the females ({6%) on PND 29 (post-
weaning). Body weight gains were decreased (p<0.05) during pre-weaning at several intervals in
the males (| 12-28%) and females (|13-26%). Decreases (p<0.05) in body weight gains during
post-weaning were observed in the males on PNDs 21-22 ({36%) and in the females on PNDs
21-22 and 22-29 (| 7-28%). Absolute brain weight was decreased (p<0.01) by 8% in the males.
This finding was judged to correlate with the treatment-related decreases (p<0.05) in several
microscopic linear brain measurements: (i) thickness of the striatum on PND 21 (|4-5% both
sexes) and PND 70 (|7% males only); (ii) thickness of the corpus callosum on PND 70 (| 16-
21% both sexes); (iii) thickness of the hippocampal gyrus on PND 70 (|7-9% both sexes); and
(iv) height of the cerebellum on PND 70 (| 7% males only). It is noted that on PND 21, decrease
in single morphometric parameter was seen in both sexes with the small magnitude (4-5%)
whereas on PND 70, decrease in multiple morphometric measurements were seen in both sexes
with greater magnitude (7-21%) than that seen in PND 21.

No treatment related effects were noted in the <50 mg/kg/day F1 offspring.

The offspring LOAEL was 200 mg/kg/day, based on decreases in body weight, body weight
gains and several morphometric linear brain measurements in both sexes, and decreased
absolute brain weight in the males on PND 70. The offspring NOAEL was 50 mg/kg/day.

This study is classified as Acceptable/Guideline, and it satisfies the guideline requirement for a
developmental neurotoxicity study in rats (OPPTS 870.6300, §83-6; OECD 426) in the rat.

A.4.8 Metabolism
870.7485 Metabolism — Rat

In a metabolism study (MRID 41988401), single oral doses of *C-tetrachlorvinphos (97%; Lot #
2587-180; 14C in the phenyl group) were administered via gavage to three groups of Sprague-
Dawley rats (5/sex) at (A) 5 mg/kg, (B) 5 mg/kg following 14 consecutive doses of unlabeled
test material, or (C) 250 mg/kg, and urine (0-8 hours, 8-24 hours, and at 24-hour intervals up to
120 hours post dose) and feces (at 24-hour intervals up to 120 hours post dose) were collected.
At 120 hours post dose, the rats were sacrificed, and whole blood/plasma, heart, lungs, liver,
kidney, spleen, gastrointestinal tract, brain, ovaries/testes, total skin, and samples of muscle, fat,
and bone, and the remaining carcass were collected for analysis.

Most of the radioactivity was recovered in urine (46%-60%) and feces (38%-56%) within 48
hours post dose. The greatest activity in the urine was found in the 0-8 hour interval for both
sexes following the single and repeat 5 mg/kg dose, whereas the greatest activity following the
250 mg/kg dose was found in the 8-24 hour interval. Following the single 250 mg/kg dose, males
excreted a similar % (=50%) of the dose via the urine and feces, whereas the females excreted
the majority via the urine (70% vs 30%). Following the single 5 mg/kg dose, males excreted 60%
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via the urine and 40% via the feces, and females excreted equal amounts (=50%) via the urine
and feces. Following the 14-day dosing period, both sexes excreted approximately equal amounts
(=50%) via the urine and feces. Only minor amounts (<0.5%) of the radiolabel were recovered
from tissues after 5 days, with the Gl tract, whole blood, and lungs showing the highest
concentrations. The major metabolite in urine was trichloromandelic acid (18%-26%), and the
major metabolite in feces was trichlorophenylethanol (>13%). Since the oral LD50 for female
rats is lower than the male LD50, it is noteworthy that males of all groups excreted more total
label as trichloromandelic acid, a more completely metabolized form of TCVP, whereas the
high-dose females tended to excrete more of the label as desmethyl TCVP (with the phosphate
group still attached to the remainder of the molecule), a compound that could be derived from
TCVP with only a single metabolic step.

The metabolism study is classified as Acceptable/Guideline, and it satisfies the guideline
requirement for a metabolism study (OPPTS 870.7485, OECD 417) in rodents.

870.7600 Dermal Penetration Study — Rat

In a dermal absorption study (MRID 42111501), male CD rats (28/group/time point) were
exposed dermally to doses of 0.01, 0.1, 1 or 5 mg/cm? radiolableled tetrachlorvinphos (97% a.i.),
with some of each dose group sacrificed at 0.5, 1, 2, 4, or 10 hours. Additionally, there was a
group of animals, sacrificed at 72 hours, in which the skin was washed at 10 hours. The area of
the dermal application was washed to recover unabsorbed tetrachlorvinphos. Then, the skin,
urine, feces, and carcass were analyzed for percent of total tetrachlorvinphos applied. For the
group sacrificed at 10 hours, 84 % of the total tetrachlorvinphos applied (0.1 mg/cm?) was
recovered in the wash, and 9.57 % was in the skin, urine, feces, and carcass. The percent
absorption increased with duration of exposure and generally decreased with increasing dose.
The actual quantity of tetrachlorvinphos absorbed increased with increasing dose.

This study is classified as Acceptable/Guideline, and it satisfies the guideline requirement
(OCSPP 870.7600) for a dermal penetration study in the rat.

AA49 Immunotoxicity
870.7800

In an immunotoxicity study (MRID # 48794701), Tetrachlorvinphos [100.05%, lot #100113]
was administered to Crl:CD-1(ICR) female mice (10/dose) via oral gavage at dose levels of 0O,
75, 300, or 1200 mg/kg/day for 28 consecutive days. An additional group of 10 positive control
females received cyclophosphamide 10 mg/kg/day via gavage for 28 days. On Day 25 a single
intravenous (1V) dose of 0.25 mL/animal of sheep red blood cells (SRBC) 2x108 cells/animal was
administered to all animals. During the study, clinical signs, morbidity and mortality, bodyweight,
food consumption, water consumption were measured and evaluated. On Day 29, blood samples
were collected from the orbital sinus under isoflurance anaesthesia. Animals were euthanized
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with carbon dioxide followed by exsanguination. All animals were subject to a complete
necropsy examination. Spleen and thymus weights were recorded and immunotoxicity
investigations by an Enzyme-linked immunosorbent assay (ELISA).

There were no treatment-related clinical signs and no unscheduled deaths. There were no
treatment-related effects on body weights, food or water consumption. There were no treatment
related necropsy findings. Absolute and relative mean thymus weight were statistically
significantly lower (p<0.05) at 300 mg/kg/day group when compared with the vehicle control
group. There were lower mean absolute thymus weight at 1200 mg/kg/day but it was not
statistically significant; and there was no dose-dependent response in treated groups. Spleen
weights in treated groups were not significantly different from the vehicle control group.

For systemic toxicity, the NOAEL is 1200 mg/kg/day, the LOAEL was not established.

When compare to the vehicle control group, the low and mid dose groups (75 and 300
mg/kg/day) had slightly higher anti-SRBC IgM levels, and the highest dose group (1200
mg/kg/day) had lower IgM levels. However, there were no statistically significant treatment-
related effects on the specific anti-SRBC antibody response. High inter-individual variability
was noted in all the treatment groups as well as in the control group. Evaluation of the
individual animal data of this study did not show any trend or distribution that would
demonstrate significant suppression of anti-SRBC IgM response. Animals in positive control
group showed a statistically significant (p< 0.05) decrease of the anti-SRBC IgM response. This
confirmed the ability of the test system to detect immuno-suppressive effects and confirmed the
validity of the study design.

The NK cells activity assay was not performed. The toxicology database for tetrachlorvinphos
does not reveal any evidence of treatment-related effects on the immune system. The overall
weight of evidence suggests that this chemical does not directly target the immune system.
Under HED guidance, a NK cells activity assay is not required at this time.

For immunotoxicity, the NOAEL is 1200 mg/kg/day, tested above the limit dose; the
LOAEL was not established.

This immunotoxicity study is classified acceptable/ guideline, and satisfies the guideline
requirement for an immunotoxicity study (OPPTS 870.7800) in mice.

Special Studies
Comparative Cholinesterase Studies

A series of studies (acute, repeat, gestational) was performed to investigate the effect of TCVP
on brain and blood cholinesterase (ChE) activity and to determine the peak time of ChE
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inhibition following both acute and repeated dosing in pre-weaning, young, maternal, and adult
Sprague Dawley rats.

Comparative Cholinesterase Assay - Repeat (11-days) Dose:

In a comparative cholinesterase study (2012, MRID No.: 48773401), five groups of 10/sex of both
11 day old and young adult (~61 days) Crl:CD(SD) strain rats were dosed via gavage at dose levels
of 0, 5, 10, 50 or 200 mg/kg/day of tetrachlorvinphos (TCVP) in methylcellulose. After 11 doses,
the rats were sacrificed and assessed for red blood cell (RBC) and brain cholinesterase (ChE)
activity.

Systemic effects. One female pup in the high dose group died after only two doses and its death
was attributed to treatment. There was some decrease in body weight in this rat pup prior to death
and the appearance was described as moderately dehydrated but no signs of typical ChE inhibition
toxicity were reported. No other pups demonstrated clinical signs. There was an initial negative
body weight gain in the adult males (days 1-2) but no clinical signs were evident in the adults.

The LOAEL for systemic effects for both ages is 200 mg/kg/day, based on a single death of a
female pup. The NOAEL is 50 mg/kg/day.

RBC ChE inhibition. Adult males demonstrated a statistically significant reduction (13.3%) in
RBC ChE level at 10 mg/kg/day. At 50 mg/kg/day, both male pups and adults had similar levels
of inhibition (30% to 33%). At 200 mg/kg/day, the male pups were inhibited more (59.9%) than
the male adults (36.3%). At 50 mg/kg/day, adult females demonstrated more inhibition (40.6%)
than the female pups (19.2%) but at 200 mg/kg/day both female pups and adults had ~62%
inhibition.

The LOAEL for RBC ChE inhibition is 50 mg/kg/day for both sexes and both ages. The
NOAEL is 10 mg/kg/day.

Brain ChE. There was a dose-related decrease in brain ChE in adult females that was statistically
significant at 10 mg/kg/day (] 12.2%), 50 mg/kg/day ({42%), and 200 mg/kg/day (]57.2%). Both
sexes of pups displayed similar levels of brain ChE inhibition at 50 mg/kg/day (males
115.7%/tfemales |18.7%) and 200 mg/kg/day (males |46.3%/females |45.1%), which were
statistically significant. The adult males displayed statistically significant brain ChE inhibition at
50 mg/kg/day (] 14.9%) and 200 mg/kg/day (| 17.8%), although the magnitude of the response was
similar at both dose levels.

The LOAEL for brain ChE inhibition is 10 mg/kg/day, based on significant inhibition in
adult females. The NOAEL is 5 mg/kg/day in adult females. The LOAEL for brain ChE

inhibition is 50 mg/kg/day in male and female pups and in male adults. The NOAEL in male
and female pups and in male adults is 10 mg/kg/day.
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Overall conclusion. The main objective of this study was to determine if the pups are more
sensitive than the adults to the cholinesterase inhibitory potential of TCVP. A comparison of the
magnitude of cholinesterase inhibition in the brain and RBC compartments in the females shows
the female pups with less inhibition (at 50 mg/kg/day) or a comparable amount of inhibition (at
200 mg/kg/day) as the female adults. For the males, a similar magnitude of inhibition was
displayed in the pups and adults at 50 mg/kg/day, although the male pups displayed a greater %
inhibition in both compartments at 200 mg/kg/day than the adult males. Based on assignment of
the NOAEL and LOAEL, there was no demonstration for increased sensitivity of the pups relative
to the adults for either RBC or brain ChE. Although the magnitude of brain inhibition in the male
pups was greater than in the male adults, this occurred only at the 200 mg/kg/day dose level. The
benchmark dose analysis of the brain cholinesterase data does not show the male pups to be more
sensitive.

A benchmark dose analysis of the repeat dose cholinesterase data (RBC and brain) was performed
that provides both the BMD1o and BMDL 1o of adults and PND11 pups.

BMD1os and BMDL1os for Adult Rat and PND 11 Pup Cholinesterase
RBC BMD1o RBC BMDL.1o Brain BMD1o Brain BMDL 1o
Adult males 7.7178 3.5942 33.803 24.4489
Adult females 8.6762 6.1335 7.1764 5.4980
PND 11 males 20.4688 15.9719 33.4825 26.5707
PND 11 females | 20.5608 13.1692 24.2224 18.9412

Classification: The classification of this repeat dose in vivo comparative cholinesterase inhibition
study is Acceptable/Non-Guideline. It does not satisfy a guideline requirement. It satisfies the
generic data call-in requirement for TCVP for a comparative cholinesterase study in adult rats
versus postnatal day (PND) 11 rat pups.

Comparative Cholinesterase Assay - Acute Dose

In an acute comparative cholinesterase study (MRID 48773401a), TCVP (98.99% a.i.; Batch #
TX100405)] was administered to 10 Crl:CD (SD) adult rats/sex/dose, 10 Crl:CD (SD) postnatal
day (PND) 11 pups/sex/dose, and 10 Crl:CD(SD) PND 21 pups/sex/dose once via gavage (10
mL/kg) at dose levels of 0 (1% w/v aqueous methylcellulose), 10, 50, 150, or 300 mg/kg. Viability,
clinical signs, body weights, and brain weights were evaluated. Approximately three hours post
dose, red blood cell (RBC) and brain acetylcholinesterase (AChE) levels were determined.

There were no treatment-related deaths. Treatment-related clinical signs included soft or liquid
feces in several adult males at 150 mg/kg and 300 mg/kg, decreased motor activity in PND 21

males and females at 150 mg/kg and 300 mg/kg, and urine-stained abdominal fur in PND 21 rats
at 300 mg/kg. There were no clinical signs in the PND 11 pups or adult females.
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Cholinesterase inhibition was displayed in both compartments in all age groups at all dose levels,
with one exception. The magnitude of the response in the adult female rats (RBC and brain) was
lower than in the adult male rats and in both sexes of PND 11 and PND 21 pups.

For both compartments, the magnitude of the response was comparable among the age groups and
similar between the sexes, with the exception of the adult female rats. A4/l groups showed a similar
response in both the RBC and brain cholinesterase compartments at each dose level.

The NOAEL for adult rats (both sexes) for RBC and brain cholinesterase inhibition
following an acute oral dose was not determined. The LOAEL for adult rats is 10 mg/kg.

The NOAEL for PND 21 pups could not be determined, based on RBC and brain
cholinesterase inhibition at all dose levels following acute oral exposure. The LOAEL for
PND 21 pups is 10 mg/kg.

The NOAEL for PND 11 pups could not be determined, based on RBC and brain
cholinesterase inhibition at all dose levels following acute oral exposure. The LOAEL for
PND 11 pups is 10 mg/kg.

This comparative study of RBC and brain cholinesterase activities following acute oral treatment
with TCVP in adult and neonatal (PND 11 and PND 21) rats is classified Acceptable/Non-
guideline. It does not satisfy any guideline requirement; however, it does satisfy the data
requirement for TCVP for an acute comparative cholinesterase activity between adult and young
rats.

COMMENT: This acute exposure comparative cholinesterase study final report was embedded
within the repeat dose comparative cholinesterase study report (MRID 48773401); it should have
been submitted as a separate study report and been given a unique MRID #. The results of the
Benchmark dose analysis for the acute study are provided below.

TCVP/Study Sex/Age Compartment | BMD Results (mg/kg)

BMD1o BMDL1o
MRID 48773401a | Male PND11 Brain 5.1 4.5
Acute CCA Female PND11 Brain 5.9 4.8
MRID 48773401a | Male PND11 RBC 5.0 4.1
Acute CCA Female PND11 RBC 3.4 2.8
MRID 48773401a | Male PND21 Brain 3.5 3.2
Acute CCA Female PND21 Brain 5.3 3.7
MRID 48773401a | Male PND21 RBC 3.2 2.8
Acute CCA Female PND21 RBC 4.6 2.8
MRID 48773401a | Male Adult Brain 7.4 5.6
Acute CCA Female Adult Brain 11.6 9.8
MRID 48773401a | Male Adult RBC 6.5 3.6
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| Acute CCA | Female Adult | RBC | 149 | 112 |

Comparative Cholinesterase Assay - Gestational Exposure

In a maternal and fetal exposure study (2010, MRID 48291101), tet