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PAR ..o Post-Application Resident

PAW ...t Post-Application Worker

PDCP.....ooiiee e Pierce’s Disease Control Program

PDEP-E ..ot Pest Detection/Emergency Projects - Eradication

PDR ..o Potential Dose Rate

PED ..o PRZM-EXAMS Model Shell Version 5.0

PEDP-D....ooeiiiee e Pest Detection/Eradication Projects - Detection

P e Protection Factor

PHI .o Pre Harvest Intervals

PPE ... e Personal Protective Equipment

PRZM ..ot Pesticide Root Zone Model

PTC e Potential Toxicological Concern

PTW e Post-Transfer Worker

PUR ..o Pesticide Use Reporting

RAGS ... U.S. Environmental Protection Agency (US EPA)
Risk Assessment Guidance for Superfund Volume 1

RCD . Risk Characterization Document

RED. ...ttt Reregistration Eligibility Decision

REL .. Restricted Entry Interval

REL ..o Reference Exposure Level

RO i Risk Quotient

S s Solution

S ———————— Suspension Concentrate

SCLP e Straight Chain Lepidopteran Pheromone

SDE .. Soil Dermal Exposure
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S e Slurry

SLIN e Special Local Needs

SMILES ..o Simplified molecular-input line-entry system
SOP e US EPA'’s Standard Operating Procedures for

Residential Pesticide Exposure Assessment (US
EPA, 2012l)

SPLAT .ot Specialized Pheromone and Lure Application
Technology

SOt e square feet

STIR e Screening Tool for Inhalation Risk

T C ettt Transfer coefficient from ExpoSAC

TGAL .o Technical grade of the active ingredient

I OSSPSR Time to Loading of Transport Container

T-REX e Terrestrial Residue Exposure

TRV ettt Toxicity Reference Value

TU e Time to Unloading of Transport Container

TWA e Time Weighted Average

UE e Unit Exposure

UF e Uncertainty Factor

UH e Upland Hydrology

ULV s Ultra Low Volume

URRR. ..o Urban Residential Rapid Response

USEPA ..o U.S. Environmental Protection Agency

VADOFT .o Vadose Zone Fate and Transport Model

VESMOD-W.....cooiiieiieeceeceee e Vegetative Filter Strip Modeling System

VT e Volume of Transport Container

VUF e Vegetation Uptake Factor

WHO ..o World Health Organization

W e Water Intake Rate

WP Wettable Powder

WSP o e Water Soluble Packet

Blankinship & Associates, Inc. X CDFA Statewide Program

Human Health Risk Assessment



Executive Summary

ES-1 Introduction

ES-1.1 Overview of the Statewide Plant Pest Prevention and Management Program

The California Department of Food and Agriculture (CDFA) is mandated to prevent the
introduction and spread of injurious insect or animal pests, plant diseases, and noxious weeds in
California (California Food and Agricultural Code [CFAC] Section 403). To accomplish this,
CDFA implements the Statewide Plant Pest Prevention and Management Program (Statewide
Program), an ongoing effort by CDFA to protect California’s agriculture from damage caused by
invasive pests and plant pathogens. The Statewide Program is implemented in partnership with a
number of different entities, including international trading partners, the U.S. Department of
Agriculture, California Agriculture Commissioners (CACs), other public agencies, industry
groups, and academia.

The Statewide Program encompasses a range of prevention, management, and regulatory
activities, carried out or overseen by CDFA against specific injurious pests and pathogens, and
their vectors, throughout California. CDFA uses an Integrated Pest Management (IPM) approach
for pest prevention and management activities under the Statewide Program.

The Statewide Program activities as they would be implemented in the future are referred to as
the “Proposed Program.” In compliance with the California Environmental Quality Act (CEQA),
CDFA is preparing a Programmatic Environmental Impact Report (PEIR) to evaluate the
potential impacts of the Proposed Program. This Human Health Risk Assessment (HHRA) has
been prepared to support the analysis contained in the PEIR. The role of the HHRA in the PEIR
analysis is discussed further below.

ES-1.2 Purpose of the Human Health Risk Assessment

The purpose of an HHRA is to quantify the human health risk from specific substances. This
HHRA quantifies potential human health risks from chemicals potentially used under CDFA’s
Proposed Program. This HHRA evaluates this in the context of the specific application scenarios
which may occur under the Proposed Program, taking into account manufacturer’s product label
requirements and other relevant regulatory requirements (described in more detail below under
Section ES-1.6).

ES-1.3 Steps in the HHRA Process

This HHRA has been prepared in four fundamental steps:
1. Hazard Identification
2. Toxicology/Dose-Response
3. EXxposure Assessment
4. Risk Characterization

Hazard Identification involves identification of the types of adverse health effects (e.g., cancer,
other diseases, birth defects) that may be caused by exposure to a given chemical. Toxicology/

Blankinship & Associates, Inc. 1 CDFA Statewide Program
Human Health Risk Assessment



Dose-Response evaluates the potential adverse health effects on humans from different doses of
chemicals over different time frames (e.g., instantaneous—*"acute”, or over a longer time
period—*“chronic”). The Exposure Assessment identifies the quantity of the chemical to which a
human may be exposed during a specified time period. Risk Characterization is the final step
which summarizes and integrates information from the preceding three steps and then
synthesizes this into an overall conclusion about risk.

Each step is described in detail in Sections ES-2 through ES-5 below.

ES-14 Interagency Coordination

In addition to consulting various guidance documents during the HHRA process, CDFA and its
risk assessment team invited technical experts from the California Department of Pesticide
Regulation (DPR) and the Office of Environmental Health Hazard Assessment (OEHHA) to
participate in the process through numerous working group meetings. These interagency
meetings provided an opportunity for these agencies to provide input on the assumptions,
analysis methods, and data used in this HHRA. During the meetings, key assumptions and results
were reviewed. A total of 13 meetings were held during the process of HHRA preparation. The
working group provided feedback, technical guidance, and reference material to support the
HHRA process. Attachment 1 provides details of each meeting.

ES-1.5 Use of this HHRA in CEQA Compliance

The hazards and hazardous materials and air quality impact analysis in the PEIR makes use of
the conclusions of this HHRA to assess the potential for Proposed Program activities to result in
significant impacts on human health. To assist in this determination, this HHRA was prepared to:

1. Investigate the types of chemicals potentially used under the Proposed Program;

2. Identify the pathway(s) by which human sensitive receptors might be exposed to such
chemicals, and

3. Predict whether significant adverse effects to human health would occur as a result of

the predicted exposure.

This HHRA assesses the potential risk to human health by considering direct exposure. An
example of a direct exposure would be dermal absorption through the skin by contact during
application.

The analyses contained in this HHRA played an important role in determining whether the
Proposed Program would have significant impacts to human health under CEQA.

ES-1.6 Regulatory and CDFA Practices that Influence HHRA Results

Numerous regulations, policies, and practices govern the use of pesticides. These regulatory
mechanisms are an important part of ensuring the protection of ecological receptors and safe use
of pesticides. A few key mechanisms relevant to this HHRA are described below because they
play an important role in the conclusions developed in Step 4 of the HHRA process.
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ES-1.6.1 Pesticide Registration Process

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) mandates US EPA to regulate
the use and sale of pesticides to protect human health and the environment. The US EPA
achieves this mandate by registering and labeling pesticides. Under FIFRA, all new pesticides
(with minor exceptions) must be registered or exempted by the Administrator of the US EPA; a
process in which appropriate crops and sites for the pesticide are identified and prescribed based
on research data. So that registrations are up to date, all registrations must be reviewed every 15
years, and all pesticides registered before 1984 must be reregistered. Labeling requirements
control when and under what conditions pesticides can be applied, mixed, stored, loaded, or
used, and when a field can be reentered after application and crops can be harvested. For an
emergency condition, however, Section 18 of FIFRA authorizes US EPA to allow temporary
unregistered use of a pesticide to avert risks to the environment, economy, and public health.

At the state level under the CFAC, DPR has the authority and responsibility to register pesticides
for use and sale within California. Pesticides registered by DPR must, at a minimum, be
registered for use by US EPA. In addition, DPR performs risk assessments of pesticides before
they can be sold or used in California, and it periodically re-evaluates already registered
pesticides.

When a pesticide is evaluated for registration, US EPA and DPR consider the chemical
characteristics of the active ingredient(s) and potential exposure during pesticide application.
Potential effects are considered to human health, water quality and aquatic environments, and
non-target ecological organisms. Potential incompatibilities with other chemicals also are
considered. From this evaluation, these agencies add restrictions to the pesticide product label to
prohibit the use of the pesticide from occurring in a manner that has the potential to produce
adverse effects. Label restrictions can specify where a pesticide can or cannot be applied, the
maximum rate of application, the time period during which additional applications of the
pesticide may or may not be made, or incompatible chemicals that must be avoided.

DPR considers the toxic properties of a chemical and estimates the amount of the chemical that
potentially may cause an adverse effect. This includes acute (one-time), subchronic (1 to 3
months), and chronic (long-term and lifetime) evaluations. Compared to US EPA’s review,
DPR’s review of a pesticide focuses on California-specific potential impacts and may require
additional studies, such as data on worker exposure, foliar residue, indoor exposure potential,
hazards to bees, dust hazards, and efficacy.

Both US EPA and DPR pesticide registration processes weigh the results of the risk assessments
in the context of overall impacts both beneficial and adverse to the use of pesticides. This
includes taking into account economic considerations. Therefore, some registered pesticides may
show the potential for risks above a level of concern (LOC), however, the agencies have
determined that despite this elevated risk potential, the use of the pesticide under specific
circumstances that have implemented all feasible standards for risk minimization is warranted as
the overall impacts considered as a whole are beneficial and that the risk is acceptable in this
context.
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ES-1.6.2 Compliance with Label Restrictions

Under the Proposed Program, CDFA would require that any pesticides used follow all applicable
label restrictions and requirements developed by US EPA and DPR as part of their registration
process.

ES-1.6.3 Pesticides and Pest Control Operations

Title 3, Division 6 of the California Code of Regulations (CCR) addresses Pesticides and Pest
Control Operations. This portion of the CCR contains detailed implementing regulations for
DPR’s pesticide regulatory program. It contains pesticide possession and use limitations and
requirements for specific pesticides, as well as license requirements for pesticide applicators and
dealers, and standards for worker safety. Under the regulations in CCR, employers of pesticide
workers are required to provide protective clothing, eyewear, gloves, respirators, and any other
required protection, and also ensure that protective wear is worn according to product labels
during application. The regulations also require that employers: provide field workers with
adequate training in pesticide application and safety; communicate pesticide-related hazards to
field workers; ensure emergency medical services is available to field workers; and ensure
adherence to restricted entry intervals between pesticide treatments (CCR, Title 3, Section 6764).

The regulations outline the appropriate enforcement actions for County Agricultural
Commissioners (CACs) to take in response to violations of the regulatory program, as well as the
inspection authority and procedures for CACs in inspecting pesticide operations and
investigating pesticide operation employee illness.

ES-1.6.4 Pesticide lllness Surveillance Program

California law requires physicians to report any known or suspected illness caused by a pesticide
exposure. The Pesticide IlIness Surveillance Program (PISP) is tasked with collecting and
evaluating these reports before they are assigned to CACs to investigate the exposure
circumstances. Scientists then review the collected information and enter it in a database. This
data not only reflects the effectiveness of the California’s pesticide regulatory program but also
identifies areas for improvement. The PISP helps DPR reevaluate pesticide registrations and
modify use practices to enhance protection for people and the environment. The PISP applies a
broad definition to the term pesticide-related. If health effects appear to derive from exposure to
any component of a pesticide product, including inert ingredients, impurities, and breakdown
products, the surveillance program attributes those health effects to that pesticide product.
Similarly, reporting includes but is not limited to toxic effects similar to those seen in pests. For
example, a product designed to disrupt insect nerve function may, at excessive levels, cause
neurologic symptoms in humans. The surveillance program records such cases, and also records
cases in which contact with a pesticide causes local irritant effects such as rashes or
inflammation of the eyes. Pesticides may act as irritants or allergens, through their odor, or by
resulting in fires or explosions. These effects are all recognized as potential causes of illness or
injury, along with the toxic impact of pesticide active ingredients.
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ES-1.6.5 CDFA Requirements

Under the Proposed Program, CDFA would require pesticide use to be conducted consistent with
the approaches described in Chapters 2 and 3 of the PEIR, as well as PEIR mitigation measures.

ES-2 Step 1: Hazard ldentification

The first step in conducting the HHRA is a planning process called Hazard Identification.

This included identification of the chemical use scenarios that may occur under the Proposed
Program. From these scenarios, a list of pesticides and adjuvents was developed and used to
form the basis for the chemicals evaluated. The list of potential hazardous chemicals were
obtained from pesticide manufacturers’ labels and material safety and data sheets. The chemicals
were then evaluated in the context of available health effects information to determine the final
list of chemicals of concern.

The Hazard Identification process for this HHRA is presented in greater detail in Section 2.1.

ES-2.1 Chemical Use Scenarios

For the purposes of evaluation in this HHRA, Proposed Program activities have been divided
into eight different categories; the first five focus on specific major invasive pests, while the final
three categories address a variety of pests, as follows:*

Exotic Fruit Fly Control

Asian Citrus Psyllid Control

Pierce’s Disease Control Program

European Grapevine Moth Control

Light Brown Apple Moth Control

Pest Detection/Emergency Program — Eradication
Pest Detection/Emergency Program — Detection
Integrated Pest Control Program

Application of chemicals within these eight categories vary in the following ways:
e Type of chemical

e Concentration of chemical in pesticide product

e Application method (e.g., soil injection, fumigation, spraying)
e Frequency of applications

e Rate of application

e Area of application

! Note that in some cases, these categories correspond to the organizational structure within CDFA administering the
Statewide Program, but this is not necessary the case. For instance, all activities related to control of Pierce’s disease
are conducted under the Pierce’s Disease Control Program. However, activities in the other categories may be
administered by a combination of divisions and branches within CDFA. For a more complete description of CDFA’s
organizational structure as it relates to implementation of the Statewide Program, please refer to Chapter 2 of the
PEIR.
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e Setting in which activity would occur

To capture the different ways in which chemicals may be used in the Proposed Program,
chemical use scenarios were developed for the HHRA, specifying these various parameters.
These variables are all important descriptors necessary to characterize the scenario adequately
for the HHRA. These chemical use scenarios were used to define the potential typical maximum
exposures to sensitive human receptors.

ES-2.2 Active and Inert Ingredients Assessed

The list of potential hazardous chemicals that were evaluated in the HHRA were obtained from
pesticide manufacturers’ labels and material safety and data sheets. These labels contain the
active ingredients that target a given pest. Several other ingredients may be contained in a
specific pesticide formulation. These other chemicals typically are solvents and adjuvants that
assist with the dispersal or efficacy of the active ingredient, and many are not considered
harmful. Pesticide manufacturers are not required to report these other chemicals or their
concentrations if they are determined to be a trade secret or are in small quantities, as allowed
under pesticide labeling regulations. To the extent that information about these other chemicals
was available, it was included in the HHRA,; otherwise, they remain trade secrets and were not
available to CDFA for use in the HHRA. A total of 79 pesticides products (including adjuvants
or other formulations used in conjunction with pesticides), containing 91 different active or inert
ingredients, were assessed. Some of these chemicals were determined to be not of concern for
the following reasons:

e The chemical showed no endpoints of concern from an oral, inhalation, and/or dermal
route of exposure in toxicity tests where dose levels near or above testing limits were
employed in experimental animal studies. If endpoints such as blood parameter
measurements, body weight, organ weight, or measured enzyme levels were not
associated with pathology, these endpoints were considered not of concern.

e The only available toxicity data showed that the chemical was not known to be harmful
to humans and had a history of safe use.

Other chemicals were evaluated as a potential chemical of concern if public agencies or literature
reported pathological health effect endpoints or they were considered to have the potential to
lead to a pathological effect. In some instances insufficient data was available to conduct some or
all of the risk analysis, and in these instances could not be included in the risk assessment.

ES-3 Step 2: Toxicity Dose-Responses Assessment

After the chemicals and concentrations in the pesticide product were identified, the next step in
the HHRA was to determine the toxicity of the individual chemicals. Toxicity values are
quantitative values that describe the relationship between an estimated dose and the probability
of developing an adverse health effect, such as cancer.

Toxicity is determined through numerous scientific studies that estimate the amount of chemicals
to which a human body is exposed through inhalation, ingestion, or absorption that results in a
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specific adverse health effect. The specific toxicity factor type depends on the health effect.
Acute and chronic non-cancer health effects are evaluated using a no observable adverse effect
level (NOAEL). The NOAEL is the highest exposure level at which no statistically or
biologically significant increases occur in the frequency or severity of adverse effects of the
exposed population. Cancer health effects are evaluated using a cancer slope factor (CSF). A
CSF is an upper bound on the increased risk from a lifetime exposure to a chemical, based on
dose-response studies extrapolated to a dose of zero.

Often adequate human scientific studies are not available for a specific chemical and its health
effects to derive a toxicity value based on a dose-response model. In these situations a hierarchy
of alternative scientific studies is used to derive an appropriate toxicity value. For instance, often
scientific studies are available for various animal species that exhibit similar effects as humans
would on exposure. In other cases, a specific chemical may not be available, but a related
chemical that is expected to behave in a similar manner does have adequate studies available. In
such instances, a toxicity value is derived using these data while applying safety and uncertainty
factors to account for extrapolation of the studies and to reflect population variation. Toxicity
information was gathered on pesticides, inert ingredients and adjuvants from various government
sources, including the U.S. Environmental Protection Agency (EPA), OEHHA, the Agency for
Toxic Substances and Disease Registry, CDPR, the Hazardous Substances Data Bank, and
Health Canada.

The toxicity values used in an HHRA are intended to protect identifiable sensitive individuals
from harm. However, the toxicity values may not necessarily be protective for hypersensitive
individuals who do not exhibit a dose-response reaction with chemical exposure. In a typical
HHRA, the chances of an adverse health effect are assumed to escalate with increasing exposure
to a specific chemical. The health effects of an individual who may have an allergy to a specific
chemical do not follow a dose-response mechanism, rather the person gets the same effect
regardless of the amount of chemical to which he/she is exposed.

ES-4 Step 3: Exposure Assessment

The third step in the HHRA was to determine how much chemical exposure an exposed
individual (referred to as a “sensitive receptor”) could receive. The exposure assessment portion
of the HHRA was divided into two steps. The first step was to determine the potential
concentration of the chemical in the environment through fate and transport processes. In the
context of pesticide application, this included determining the specific concentration of
chemicals that may be found in the air, water, soil, and/or contained in/on the plant as a result of
the application. This took into account the total amount of pesticide to be applied, along with any
mechanisms of dispersal or degradation of the chemicals that may occur during or shortly after
application of the pesticide. The HHRA used several different tools and methods to determine
the concentrations available in the environment. See Section 2.3 for specific details.

The next step in determining human exposure after the concentrations in the environment were
identified was to estimate how much the human body takes up. Exposure was determined by
combining the concentration in the environment with specific exposure factors. Exposure factors
took into account the amount that would be taken into the body, the amount of time exposure
would occur, and the frequency of exposure. Exposure factors that describe the amount taken
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into the body would include human breathing rates, amount of exposed skin, absorption rate
through the skin, and amount of material ingested. The following exposure routes were analyzed:

Inhalation: Aerosols and vapors

Intentional Ingestion of Soil: Pica behavior (children that intentionally eat soil)
Ingestion of Vegetation: Eating garden produce

Dermal Exposure to Soil: Resulting from working or playing in treated areas
Dermal Exposure to Vegetation: Resulting from working or playing in treated areas

Incidental Ingestion of Vegetation Residues: Hand-to-mouth transfer of plant-residues
caused by touching perioral areas or eating

An exposure pathway would have to be complete for it to be relevant to the HHRA. For instance,
ingestion of tree leaves at a nursery would not be likely to occur because most people do not eat
leaves. Thus, ingestion of tree leaves would not be considered a completed exposure pathway,
and this was not evaluated. In some instances, the exposure pathway may be complete, but based
on low concentrations or a minimal amount of exposure compared to a dominant pathway of
exposure, it may not have been fully quantified and was dismissed as discountable. Detailed
exposure models were identified for the following potential sensitive receptors:

Mixer-Loader Applicator: The mixer-loader applicator (MLA) represents a combination
exposure of a worker who may be occupationally exposed to Proposed Program
pesticides, inert ingredients, and adjuvants while preparing pesticide solutions and
applying them.

Post-Application Loader: The post-application loader (PAL) represents a worker at a
nursery who may be occupationally exposed to pesticide, inert ingredient, and adjuvant
residues while loading plants, treated under the Proposed Program, onto trucks for
transport.

Combined-Nursery Worker: The combined-nursery worker represents a combination
exposure of a worker employed at a nursery who may be occupationally exposed to
Proposed Program pesticides, inert ingredients, and adjuvants while preparing pesticide
solutions and applying them, as well as while loading the treated plants into a truck for
transport.

Post-Application Worker: The post-application worker (PAW) represents a worker at a
production agriculture facility who may be occupationally exposed to pesticide, inert
ingredient, and adjuvant residues while harvesting crops that have been treated under the
Proposed Program.

Downwind Bystander: The downwind bystander (DWB) represents any adult or child
located downwind from an application site and who would have the potential to be
exposed to off-site drift.

Post-Application Resident: The post-application resident (PAR) represents a typical
individual living in an urban or residential environment who would have the potential to
come into contact with Proposed Program pesticides, inert ingredients, or adjuvant
residues after residential treatments. Both the adult and the child were analyzed.
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e During and Post-Application Resident: The during and post-application-resident
represents a combination exposure of a resident who may be downwind at the time
his/her property is being treated, and who would potentially be exposed to pesticides,
inert ingredients, and adjuvant residues on treated vegetation after chemical applications.
Both the adult and the child were analyzed.

e Fumigation Worker: The fumigation-worker (FUW) represents a worker who would be
employed at a commodity fumigation facility and would have the potential to be exposed
during a fumigation activity, including during application of a fumigant in a fumigation
chamber, when aerating the chamber, or when using a forklift to unload a commodity
from the chamber.

e Fumigation Downwind Bystander: The fumigation downwind bystander (FDWB)
represents an individual downwind from a commodity fumigation site who potentially
could be exposed to fumigants through off-site drift.

e Post-Transfer Worker: The post-transfer worker (PTW) represents a worker employed at
a post-transfer receiving facility who could be exposed to fumigant that had off-gassed
from treated commaodity during transport.

Various assumptions for acute and chronic exposures were developed for each receptor group
under each application scenario, using widely accepted models and data sources to estimate the
concentrations in the various environmental media and the amounts that would be ingested,
absorbed, or inhaled by sensitive receptors.

ES-5 Step 4: Risk Characterization

Risk characterization is the process of estimating the incidence of a health effect resulting from
the human exposure described in an exposure assessment. For this analysis, it was performed by
combining the exposure and dose-response assessments to determine the likelihood that the use
of the chemicals could cause harm to the relevant sensitive receptors.

The goal of risk characterization is to provide an understanding of the type and magnitude of an
adverse health effect that a particular chemical could cause under particular circumstances. The
process of combining exposure and dose-response is different for carcinogens and
noncarcinogens. For noncarcinogens, the dose estimate is divided by the NOAEL to obtain the
Margin of Exposure (MOE). If the MOE is greater than 100, the chemical exposure under
consideration is regarded as unlikely to lead to adverse health effects (EPA 2007). If the MOE is
less than 100, adverse health effects are more likely and measures to reduce the potential for
such effects need to be considered. The MOE is not an actual measure of risk, but it is a
benchmark that can be used to estimate the likelihood of risk. For carcinogens, excess lifetime
risk is calculated by multiplying the dose estimate by a cancer potency factor. The result is an
upper bound probability that lifetime exposure to a chemical will lead to excess cancer risk. This
value is usually expressed as a population risk such as 1 x 10°®, which means that no more than 1
in a million exposed persons is expected to develop cancer. Risk estimates obtained in this way
are not scientific estimates of actual cancer risk; upper bounds exist on actual cancer risk that are
useful in setting exposure limits. Generally, acceptable cancer risk is set at no more than one
potential new case in a population of 1 million. (OEHHA 2001)
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When exposure to more than one chemical occurs, the cancer risk estimates are combined in an
additive manner for each route of exposure. For noncarcinogens, the MOEs may be combined
when chemicals have the same mechanism of toxicity (e.g., liver damage). This is the typical
approach taken by regulators in evaluating risk assessments that allows them to make an
informed regulatory decision, which is protective and manages the risk. However, some
pesticides are recognized to have the potential to act synergistically (greater than additive) when
a common mechanism of toxicity exists. EPA has identified five groups of pesticides that each
have a common mechanism of toxicity: organophosphates, N-methyl carbamates, triazines,
chloroacetanilides, and pyrethrins/pyrethroids (EPA 2012b). EPA’s cumulative exposure and
risk assessment of common mechanism pesticides is more comprehensive in the exposure and
chemicals included than were feasible to conduct for the Proposed Program because exposures to
these pesticides could occur from sources other than the Proposed Program, a large number of
possible combinations of exposures would be possible, and predicting which combinations
would be most likely would be impossible. In its most recent cumulative risk assessments, EPA
concluded for these groups of pesticides do not exceed the agency’s LOC when the latest risk
mitigation measures for these pesticides are implemented (EPA 2012a).

The LOC for human health risk that has been used in this HHRA is as follows: for
noncarcinogenic effects, the LOC would be exceeded if the MOE has been modeled to be less
than 100; and for carcinogenic effects, the LOC would be exceeded if the excess cancer risk has
been modeled to be greater than 1 in a million.

ES-6 Uncertainties

In characterizing risks from exposure to chemical substances, it is important to address the
variability and uncertainty associated with the exposure/risk estimates. The risk characterization
should provide information on: (1) potential measurement errors based on the precision and
accuracy of the available data, (2) variability of the input data used in the exposure/risk
estimates, and (3) uncertainty that results from data gaps or the assumptions used. The risk
characterization also assesses the relative importance of these components on the estimates of
exposure/dose and risk.

Uncertainty may be introduced into the exposure/risk calculations at various stages of the risk
assessment process. Uncertainty may occur as a result of: (1) the techniques used to sample and
analyze chemical residues, (2) site-specific mechanisms of chemical fate and transport, (3) the
selection of exposure scenarios and exposure factors, (4) the uncertainties associated with
toxicity data that have been extrapolated from high doses in animals to low doses in humans, and
that do not account for the interactions of exposures to multiple chemical substances over a
lifetime, and (5) the potential size of the exposed populations and subpopulations. Variability can
occur as a result of variations in individual day-to-day or event-to-event exposure factors or
variations among the exposed population.

These uncertainties have been considered when characterizing the potential human health
associated with the various Proposed Program application scenarios.

The uncertainties in this HHRA are discussed in greater detail in Sections 3 and 4 of this HHRA.
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ES-7 Conclusions

Section 3 lists the detailed results of the risk characterization phase for every application
scenario. The vast majority of scenarios did not show any human health risk exceeding the LOC.
For several scenarios, risk was estimated to exceed the LOC, and alternative scenarios and/or
measures were developed to reduce risk below the LOC:

e Fumigation: fumigation of agricultural commodities for control of fruit flies and ACP
was determined to have potential for acute and chronic non-cancer risk exceeding the
LOC for the PTW due to inhalation of off-gassing of methyl bromide following
treatment. This would be due to the buildup of the off-gassing chemical in containers as
the commodities are transported. Use of adequate ventilation, temperature control in
refrigeration units, and real-time air analyzers were determined to be sufficient to reduce
the risk below the LOC. In addition, the HHRA acknowledges that potential exists for
sub-chronic and chronic risk to the FUW and FDWB from methyl bromide exposure;
mitigation, if any, that may be required to reduce such exposure is being further assessed
by CDPR.

e Soil injection of Alias 4F for control of Pierce’s disease: for one scenario (PDCP-02),
the use of Alias 4F (active ingredient imidacloprid) was estimated to exceed the acute
LOC for the A, MLA, and CNW, primarily due to dermal exposure. The risk was able to
be reduced below the LOC by reducing the area a single worker would treat from 50
acres to 44.5 acres. It is considered unlikely that a single applicator is capable of treating
44.5 acres or more in a single day using soil injection due to the sheer size of the
treatment area.

e Use of Dursban 50W or Lorsban 4E for control of Pierce’s disease: for three
scenarios (PDCP-28, PDCP-30, and PDCP-31), the use of either Dursban 50W or
Lorsban 4E (active ingredient chlorpyrifos) was estimated to exceed the acute or chronic
LOC for the MLA, PAL, and/or CNW, primarily due to dermal exposure. The risk was
able to be reduced below the LOC by reducing the area a single worker would treat, or in
the case of PDCP-30, the frequency with which any worker would conduct the treatment.

The full conclusions of this HHRA can be found in Section 5.

ES-8 Reader’s Guide to Document

ES-8.1 Organization of Document

The HHRA has been prepared to serve as a supporting technical document to the PEIR, and has
been conducted consistent with the standard of professional practice for performing an HHRA.
The language and terminology used in the main body of the HHRA is consistent with this
standard of professional practice, and is aimed at a technically-oriented reader. To assist the lay
reader in understanding and interpreting the results of the HHRA, this executive summary and
the PEIR provide a summary of the HHRA methods and results using less technical language
and terminology. The Dashboard Database (described in more detail below) provides additional,
more technical supporting information for the HHRA. Neither the main body of the HHRA, the
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attachments, nor the Dashboard Database should be considered in isolation of the analysis and
conclusions contained in the PEIR. The Dashboard Database can be downloaded at
www.cdfa.gov/go/PEIR.

The main body of this HHRA consists of six major sections:
Introduction

Risk Assessment Methodology

Risk Assessment Results

Program-wide Uncertainty Analysis

Conclusions

arwDE

The Introduction section of this HHRA report gives a summary of the background of CDFA’s
use of chemicals and motivation for conducting this HHRA. It also introduces some basic
concepts and framework of how HHRASs are conducted and organized.

The Risk Assessment Methodology section describes the four-step approach used in this HHRA.
These four steps are described in more detail above in Sections ES-2 through ES-5.

The Risk Assessment Results section presents the results of the HHRA for each category of pest
control activity that may be conducted under the Proposed Program. For each category, the
application scenarios are described, followed by a description of conceptual site models, a
presentation of risk results, an uncertainty analysis, and conclusions.

The Program-Wide Uncertainty Analysis section summarizes the various uncertainties associated
with and factored into the HHRA. This section is described in more detail above in Section ES-6.

Finally, overall conclusions regarding the HHRA including the key assumptions, limitations and
results are presented in the Conclusions section.

ES-8.2 Attachments

The HHRA report contains the following attachment:
e Attachment 1: Information pertaining to the joint OEHHA, DPR, & CDFA Meetings

ES-8.3 Dashboard Database

The Dashboard Database is an electronic database that was developed to provide easy access to
all of the HHRA’s supporting data. While this HHRA provides tabulated summary results,
additional information such as specific details of each chemical application scenario, pesticide
product formulations, physical and toxicological properties of the chemicals considered in the
HHRA, summary of active ingredient fate characteristics and environmental effects, etc.

The reader should be cautioned against using the risk values contained in the Dashboard
Database without consulting the risk characterization discussions in Section 3 of the HHRA and
the analysis in the main body of the PEIR which puts these values in context of human health
impacts including uncertainty analysis, model limitations, conservative assumptions, and
qualitative discussion of elements not otherwise incorporated in the quantitative analysis. The
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HHRA and PEIR provide the interpretation of the risk estimates and provides conclusions
regarding the potential for risk to human health, but the details on which those conclusions are
based exist in the Dashboard Database.
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1 Introduction

1.1 Purpose of Human Health Risk Assessment

The HHRA assesses potential future activities to be conducted under CDFA’s Proposed
Program. Specifically, the HHRA focuses on chemical applications that may be conducted under
the Proposed Program to exclude, eradicate or control (collectively referred to in this HHRA as
“control”) invasive or harmful pests. The HHRA evaluates the potential risk to human health
from such chemical applications.

Several Proposed Program activities have not been evaluated in this HHRA, as follows:
+ Activities not involving the use of chemicals
 Activities involving the use of common household chemicals, such as bleach

The hazards and hazardous materials and air quality impacts analysis in the PEIR makes use of
the conclusions of this HHRA to assess the potential for Proposed Program activities to result in
significant impacts on human health.

1.2 Steps in HHRA Process

Risk assessors follow a methodological framework for conducting risk assessments which are
typically broken down into four fundamental steps (NRC 1983 and US EPA 2012a). These steps
are as follows:

1. Hazard Identification

2. Toxicology/Dose-Response

3. EXxposure Assessment

4. Risk Characterization

Hazard lIdentification is the step taken to identify the types of adverse health effects (e.g., cancer,
other diseases, birth defects) that may be caused by exposure to the chemical in question, and
characterization of the quality and weight of evidence supporting this identification. This starts
by determining the list of chemicals that are involved in the various scenarios. The available
scientific data for a given chemical is then examined to develop a weight of evidence that
characterizes the link between the negative effects and the chemical agent.

Toxicology/Dose-Response is the step taken to identify the response (i.e., adverse health effects)
in a subject (i.e., human or biological organism) from different doses (i.e., quantities) of
chemicals over different time frames (e.g., instantaneous—"acute”, or over a longer time
period—*“chronic”). Toxicity is a property of a chemical, and the toxicity of a chemical alone
does not indicate its potential to harm a given human. A key to understanding the effects of a
chemical on an individual human is the dosage of the chemical that they receive. For example,
there are substances that are considered toxic (e.g., caffeine), but are harmless in small dosages.
Conversely, an ordinarily harmless substance (e.g., water) can be lethal if over-consumed. This
relationship between dosage and effect to a human is called a dose-response effect. Typically, as
the dose and/or the duration of exposure increases, the measured response also increases. The
dose-response relationship for a chemical depends on, and may vary for, different adverse health

Blankinship & Associates, Inc. 14 CDFA Statewide Program
Human Health Risk Assessment



effects and subjects. First, all data that are available through experiments to document the dose-
response relationship are assessed. Then, to estimate probability of adverse effect beyond the
lower range of available observed data, inferences are made to determine the dose level that
begins to cause the adverse effect in the subject.

Exposure Assessment is the step taken to identify the quantity of the chemical to which subjects
are exposed during a specified time period. Exposure is defined as the contact between a
chemical and the body of a subject. Exposure to chemicals can occur through various means,
including inhalation, dermal (i.e., skin) contact, and consumption of contaminated food or water.
Exposure assessment includes measuring or estimating the magnitude, frequency, and duration
of a subject’s exposure, or expected exposure, to a chemical in the environment. Environmental
pathways, including air, water and soil, of chemicals are assessed using models of chemical
transport and fate. The range of exposure for any specific chemical is considered. Specifically,
subjects having a high degree of contact with a chemical for an extended period are considered.
Uncertainties in assumptions of exposure also are considered.

Risk Characterization is the final step which summarizes and integrates information from the
preceding three steps and then synthesizes an overall conclusion about risk. Risk characterization
conveys the nature and presence or absence of risks, along with information about how the risk
was assessed and where assumptions and uncertainties still exist. Risk is usually characterized in
probabilities. Probabilities can be expressed in several ways, which presents challenges in
presenting and communicating risk. Thus, a risk assessment needs to consider what numbers
mean and how they are interpreted.

These four steps implemented in the context of the Proposed Program are the subject of this
HHRA report.

1.3 Scope of HHRA

This HHRA considers potential human exposure resulting from chemical applications performed
according to the US EPA and California Department of Pesticide Regulation (DPR) approved
labels, following the approaches described in Chapters 2 and 3 of the PEIR. The Statewide
Program uses an integrated pest management approach, identifying specific and effective
strategies that can be used to detect, eradicate or control specific invasive pests that may be
found in California.

The Statewide Program includes physical, biological, and chemical management approaches.
This HHRA focuses in on the chemical management activities. The potential effects on human
health from physical and biological management activities are discussed in various sections of
the PEIR, in particular section 6.2 Air Quality and 6.5 Hazards and Hazardous Materials.

Specific chemical use scenarios were developed to describe how each pesticide product may be
used within the Proposed Program. The details of these application scenarios (e.g., number of
applications, application timing, application rate, host-specific treatment etc.) were used to
define the potential typical maximum exposure to human receptors for each specific individual
use scenario. The magnitude of the exposures was estimated using models designed to estimate
the environmental concentrations of pesticide ingredients following applications. Exposure
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estimates did not, however, include concurrent or consecutive exposures as a result of other
Proposed Program scenarios, other non-Proposed Program pesticide use, or other potential
contributions to human health risk such as smoking, household chemical exposure, UV radiation,
etc.

Under certain application conditions, multiple pesticide products may be considered substantially
similar to one another such that the risk results generated for a particular product and scenario
may be considered applicable to the use of other substantially similar products. US EPA defines
“substantially similar” as

“substantially similar” or “identical” in composition and labeling to other US EPA-
registered pesticide products or would differ in ways that would not significantly increase
the risk of unreasonable adverse effects on the environment.

For each pesticide product, this HHRA considers all named active and inert ingredients deemed
to be of toxicological concern, to the extent adequate information exists to support the analysis.
Where possible, surrogate chemicals were identified for inert ingredients lacking adequate
information, based on similarity in chemical structure and physical properties. Those ingredients
lacking adequate information and/or an appropriate surrogate could not be included in the
assessment. Similarly, chemical ingredients listed as proprietary on product labels could not be
evaluated in this risk assessment since adequate information is not available to the risk
assessment team.

1.4 Guidance

In conducting this HHRA, several sources of guidance were consulted and followed including in
particular the following documents:

1. Standard Operating Procedures for Residential Pesticide Exposure Assessment (US EPA,
20120)

2. Supplemental Guidance for Assessing Susceptibility from Early-life Exposure to
Carcinogens (US EPA, 2005q)

3. Exposure Factors Handbook: 2011 Edition (US EPA, 2011p)

4. Risk assessment Guidance for Superfund Volume 1, Human Health Evaluation Manual
(Part A) (US EPA, 1989¢)

5. Review of Worker Exposure Assessment Methods (US EPA, 2007Kk)
6. PHED Surrogate Exposure Guide: Estimates of Worker Exposure (US EPA, 1998f)

1.4.1 Interagency Coordination

In addition to consulting various guidance documents during the HHRA process, CDFA and its
risk assessment team invited technical experts from DPR and OEHHA to participate in the
process through numerous working group meetings. These interagency consultations provided an
opportunity for these agencies to provide input on the assumptions, analysis methods, and data
used in this HHRA. During the working group meetings, key assumptions and results were
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reviewed. A total of 13 working group meetings were held during the process of HHRA
preparation. The working group provided feedback, technical guidance, and reference material to
support the HHRA process. Refer to Attachment 1 for details of each meeting.

1.5 Use of this HHRA in CEOQA Compliance

When evaluating potential risks from the use of pesticides in a CEQA document, sole reliance on
US EPA’s and DPR’s pesticide registration processes as the demonstration of safety has been
deemed insufficient. Court decisions affirm that although CDFA can and should use US EPA
and DPR toxicology data, it is still required to do an independent assessment of the safety of
pesticides rather than relying on the registration process alone. Further, CDFA’s assessment
considers data collected from both published scientific literature and data submitted to US EPA
and DPR to support pesticide registration, whereas US EPA and DPR utilize the latter data only.
The project-specific application rates, spectrum of target and non-target organisms, and
specialized exposure scenarios evaluated by CDFA may not be evaluated by US EPA and DPR
in their generalized registration assessments.

The hazards and hazardous materials and air quality impact analysis in the PEIR makes use of
the conclusions of this HHRA to assess the potential for Proposed Program activities to result in
significant impacts on human health. To assist in this determination, this HHRA was prepared to:

1. Investigate the types of chemicals potentially used under the Proposed Program;

2. Identify the pathway(s) by which human sensitive receptors might be exposed to such
chemicals, and

3. Predict whether significant adverse effects to human health would occur as a result of

the predicted exposure.

This HHRA assesses the potential risk to human health by considering direct exposure. An
example of a direct exposure would be dermal absorption through the skin by contact during
application.

1.6 Reqgulatory and CDFA Practices that Influence HHRA Results

Numerous regulations, policies, and practices govern the use of pesticides. These regulatory
mechanisms are an important part of ensuring the protection of ecological receptors and safe use
of pesticides. A few key mechanisms relevant to this HHRA are described below because they
provide important context for the health and safety requirements for pesticide applications and
therefore play an important role in the conclusions developed as part of risk characterization.

1.6.1 Pesticide Registration Process

FIFRA mandates US EPA to regulate the use and sale of pesticides to protect human health and
the environment. The US EPA achieves this mandate by registering and labeling pesticides.
Under FIFRA, all new pesticides (with minor exceptions) must be registered or exempted by the
Administrator of the US EPA,; a process in which appropriate crops and sites for the pesticide are
identified and prescribed based on research data. So that registrations are up to date, all
registrations must be reviewed every 15 years, and all pesticides registered before 1984 must be
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reregistered. Labeling requirements control when and under what conditions pesticides can be
applied, mixed, stored, loaded, or used, and when a field can be reentered after application and
crops can be harvested. For an emergency condition, however, Section 18 of FIFRA authorizes
US EPA to allow temporary unregistered use of a pesticide to avert risks to the environment,
economy, and public health.

At the state level under the CFAC, DPR has the authority and responsibility to register pesticides
for use and sale within California. Pesticides registered by DPR must, at a minimum, be
registered for use by US EPA. In addition, DPR performs risk assessments of pesticides before
they can be sold or used in California, and it periodically re-evaluates already registered
pesticides.

When a pesticide is evaluated for registration, US EPA and DPR consider the chemical
characteristics of the active ingredient(s) and potential exposure during pesticide application.
Potential effects are considered to human health, water quality and aquatic environments, and
non-target ecological organisms. Potential incompatibilities with other chemicals also are
considered. From this evaluation, these agencies add restrictions to the pesticide product label to
prohibit the use of the pesticide from occurring in a manner that has the potential to produce
adverse effects. Label restrictions can specify where a pesticide can or cannot be applied, the
maximum rate of application, the time period during which additional applications of the
pesticide may or may not be made, or incompatible chemicals that must be avoided.

US EPA examines the ingredients of a pesticide, the site or crop on which it is to be used, the
amount, frequency and timing of its use, and storage and disposal practices. DPR also considers
the toxic properties of a chemical and estimates the amount of the chemical that potentially may
cause an adverse effect.

DPR considers the toxic properties of a chemical and estimates the amount of the chemical that
potentially may cause an adverse effect. This includes acute (one-time), subchronic (1 to 3
months), and chronic (long-term and lifetime) evaluations. Compared to US EPA’s review,
DPR’s review of a pesticide focuses on California-specific potential impacts and may require
additional studies, such as data on worker exposure, foliar residue, indoor exposure potential,
hazards to bees, dust hazards, and efficacy.

Both US EPA and DPR pesticide registration processes weigh the results of the risk assessments
in the context of overall impacts both beneficial and adverse to the use of pesticides. This
includes taking into account economic considerations. Therefore, some registered pesticides may
show the potential for risks above a LOC, however, the agencies have determined that despite
this elevated risk potential, the use of the pesticide under specific circumstances that have
implemented all feasible standards for risk minimization is warranted as the overall impacts
considered as a whole are beneficial and that the risk is acceptable in this context.

1.6.2 Compliance with Label Restrictions

CDFA requires that pesticides used under the Statewide Program follow all applicable label
restrictions. Pesticide labeling has specific regulations that apply which include the following:
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e All words, statements, graphic presentations, or designs required to appear on the label or
labeling must be clearly legible and easy to read by a person with normal vision.

e Warning or caution statements must appear on the label in a place sufficiently prominent
to warn the user, and must state clearly and in nontechnical language the particular
hazard involved in the use of the pesticide, e.g., ingestion, skin absorption, inhalation,
flammability or explosion, and the precautions to be taken to avoid accident, injury, or
damage.

1.6.3 Pesticides and Pest Control Operations

Title 3, Division 6 of the California Code of Regulations (CCR) addresses Pesticides and Pest
Control Operations. This portion of the CCR contains detailed implementing regulations for
DPR’s pesticide regulatory program. DPR evaluates proposed pesticide products and only
registers those pesticides that it determines can be used safely. In addition, DPR’s oversight
includes:

e Licensing of pesticide professionals;
Site-specific permits before restricted-use pesticides may be used in agriculture;
Strict rules to protect workers and consumers;
Mandatory reporting of pesticide use by agriculture and by pest control businesses;
Environmental monitoring of water and air; and
Testing fresh produce for pesticide residues; and
Cultural commissioners.

The regulations outline the appropriate enforcement actions for CACs to take in response to
violations of the regulatory program, as well as the inspection authority and procedures for
CACs in inspecting pesticide operations and investigating pesticide operation employee illness.
It contains pesticide possession and use limitations and requirements for specific pesticides, as
well as license requirements for pesticide applicators and dealers, and standards for worker
safety. As discussed below, under the regulations in CCR, employers of pesticide workers are
required to provide protective clothing, eyewear, gloves, respirators, and any other required
protection, and also ensure that protective wear is worn according to product labels during
application. The regulations also require that employers: provide field workers with adequate
training in pesticide application and safety; communicate pesticide-related hazards to field
workers; ensure emergency medical services is available to field workers; and ensure adherence
to restricted entry intervals between pesticide treatments (CCR, Title 3, Section 6764).

These pesticides and pest control operation regulations would require that pesticide handlers and
field workers conducting activities under the Proposed Program would be trained in safe
pesticide application, notified of the health hazards of pesticide exposure, and provided with
protective clothing and equipment. In addition to the details described above, the regulations also
ensure that aerial applicators are fully qualified and operate in a safe manner and possess a valid
Pest Control Aircraft Pilot Certification issued by DPR.
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1.6.4 Pesticide IlIness Surveillance Program

California law requires physicians to report any known or suspected illness caused by a pesticide
exposure. The PISP is tasked with collecting and evaluating these reports before they are
assigned to CACs to investigate the exposure circumstances. Scientists then review the collected
information and enter it in a database. This data not only reflects the effectiveness of the
California’s pesticide regulatory program but also identifies areas for improvement. The PISP
helps DPR reevaluate pesticide registrations and modify use practices to enhance protection for
people and the environment. The PISP applies a broad definition to the term pesticide-related. If
health effects appear to derive from exposure to any component of a pesticide product, including
inert ingredients, impurities, and breakdown products, the surveillance program attributes those
health effects to that pesticide product. Similarly, reporting includes but is not limited to toxic
effects similar to those seen in pests. For example, a product designed to disrupt insect nerve
function may, at excessive levels, cause neurologic symptoms in humans. The surveillance
program records such cases, and also records cases in which contact with a pesticide causes local
irritant effects such as rashes or inflammation of the eyes. Pesticides may act as irritants or
allergens, through their odor, or by resulting in fires or explosions. These effects are all
recognized as potential causes of illness or injury, along with the toxic impact of pesticide active
ingredients.

1.6.5 CDFA Requirements

Under the Proposed Program, CDFA would require pesticide use to be conducted consistent with
the approaches described in Chapters 2 and 3 of the PEIR, as well as PEIR mitigation measures.

1.7 Approach

The purpose of this HHRA was to estimate the potential harm to human health as a result of the
use of chemicals under the Proposed Program. Two potential approaches exist to evaluating the
risk to human health.

The first approach involves collecting detailed measurements during an application event and
measuring the amount of material absorbed into the human body and monitoring the
toxicological symptoms. This method was not selected since it requires expensive and time
consuming experiments that are too burdensome to be conducted for the number of pesticides
this HHRA needs to evaluate. In addition, it is not ethical to conduct such experiments
intentionally on humans simply for data gathering purposes. Most of the observed data comes
from followup monitoring studies that occur once a pesticide is registered and may not
completely represent the application specific-scenarios that would be used under the Proposed
Program.

The second approach, which has been used for this HHRA, attempts to capture a range of typical
chemical use scenarios that may be implemented under the Proposed Program. These scenarios
provide necessary inputs for the HHRA, such as the amount, type, and frequency of application
of a particular chemical(s). This information is combined with chemical property data, values of
exposure based on upper bound values from standardized models that capture some of the major
fate and transport mechanism that indicate how the pesticide travels throughout the environment.
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Many of the potential human health effects are based on extrapolated results from animal testing
and/or potential effects based on similarity to other known chemicals and biological processes.

This HHRA was conducted by using models and exposure data developed primarily by the US
EPA in the context of typical application methods and settings in California. The HHRA depends
on these US EPA exposure models to estimate environmental concentrations and risk estimates
in lieu of observed adverse effects. The majority of these models, described in detail in the
applicable sections of this document, are Microsoft Excel-based user interface packages which
allow for input of information specific to the Proposed Program, as well as default data when
site-specific data is not available. Since multiple models were required for this HHRA and some
models require the output of previous models as its input, it was convenient to integrate several
models into one Excel workbook so that information from all models could be combined into a
single risk estimate as the final output for each pesticide application scenario. This Excel
workbook is referred to as the Comprehensive Risk ANalysis Kalculator (CRANK), providing a
consolidated tool to estimate risk for the HHRA (as well as Appendix A, Ecological Risk
Assessment).

Due to the number of chemicals and application situations that could occur under the Proposed
Program, a substantial amount of information serves as inputs for the various models used in this
HHRA. To present this information in an organized and efficient manner, a Microsoft Access
database with a custom user interface was created. This Microsoft Access database is referred to
as the Dashboard Database. This database is available as a standalone installation package that is
available at the CDFA website where other PEIR documents are available. Technical assistance
is available for the use of this database or specific questions regarding where to find specific
input data during the 45 day public comment period. The CDFA website also contains contact
information for this technical assistance.

The database specifically contains the following information that the reader may wish to
reference:

« Specific details of each chemical application scenario, including application rates,
number of applications, application intervals, method of application, application area, etc.

« Pesticide product formulations, including concentration of active ingredient and to the
extent information is available, inert ingredients and adjuvents.

« Physical properties of the chemicals considered in the HHRA, including half life,
degradation rate, vapor pressure, solubility, molecular weight, octanol-water coefficient
(Log KOW) and soil adsorption coefficient (Log KOC)

» Toxicological properties of the chemicals considered in the HHRA, such as TRV values

« Summary of active ingredient fate characteristics and environmental effects based on
published literature

« Model specific inputs and outputs including: PRZM EXAMS Model Shell, VFSMOD

» Tissue concentrations based on dietary exposure model results

 Size of species home and foraging ranges

+ Soil concentration estimation results

« Water concentration estimation results

» Individual RQs for all surrogate species for each chemical ingredient

« Total RQs for all surrogate species for combined chemical ingredients used in an
application scenario.
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The reader should be cautioned against using the risk values contained in the Dashboard
Database without consulting the risk characterization discussion (Section 7 of the HHRA) and
the analysis in the main body of the PEIR which puts these values in context of human health
impacts including uncertainty analysis, model limitations, conservative assumptions, and
qualitative discussion of elements not otherwise incorporated in the quantitative analysis. The
HHRA and PEIR provide the interpretation of the risk estimates and provides conclusions
regarding the potential for risk to human health, but the details on which those conclusions are
based exist in the Dashboard Database.
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2 Risk Assessment Methodology

2.1 Hazard ldentification

This section provides a brief description of the chemical use scenarios that may occur under the
Proposed Program. From these scenarios, a list of pesticides and adjuvents was developed and
used to form the basis for the chemicals evaluated. The list of potential hazardous chemicals
were obtained from pesticide manufacturers’ labels and material safety and data sheets. The
chemicals were then evaluated in the context of available health effects information to determine
the final list of chemicals of concern.

2.1.1 Chemical Use Scenarios

For the purposes of evaluation in this HHRA, Proposed Program activities have been divided
into eight different categories; the first five focus on specific major invasive pests, while the final
three categories address a variety of pests, as follows:?

«  Exotic Fruit Flies

« Asian Citrus Psyllid

« Pierce’s disease/Glassy Winged Sharpshooter

« European Grapevine Moth

« Light Brown Apple Moth

» Pest Detection/Emergency Program — Eradication

» Pest Detection/Emergency Program — Detection

« Integrated Pest Control Program

Application of chemicals within these six categories vary in the following ways:
« Type of chemical
» Concentration of chemical
« Application method (e.g., soil injection, fumigation, spraying)
» Duration and frequency of applications
« Rate of application
» Area of application
 Setting in which activity would occur (e.g., agriculture, residential)

To capture the different ways in which chemicals may be used in the Proposed Program,
chemical use scenarios were developed for the HHRA, specifying these various parameters.
These variables are all important descriptors necessary to characterize the scenario adequately

% Note that in some cases, these categories correspond to the organizational structure within CDFA administering the
Statewide Program, but this is not necessary the case. For instance, all activities related to control of Pierce’s disease
and Glassy Winged Sharpshooters are conducted under the Pierce’s Disease Control Program. However, activities in
the other categories may be administered by a combination of divisions and branches within CDFA. For a more
complete description of CDFA’s organizational structure as it relates to implementation of the Statewide Program,
please refer to Chapter 2 of the PEIR.
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for the HHRA. These chemical use scenarios were used to define the potential typical maximum
exposures to sensitive human receptors.

Each category of activity for which chemical use scenarios were developed is described further
below.

Fruit Fly Control Activities

The eradication and control activities evaluated for invasive fruit flies may occur in four settings:
residential, nursery, production agriculture, and fumigation sites. For nurseries, agriculture, and
fumigation sites, this involves implementation of activities required for regulatory compliance
purposes (i.e., conducted by growers in response to a quarantine established by CDFA).
Treatments in residential areas are conducted as eradication or suppression activities, which are
conducted directly by CDFA or its agents. The affected crops vary depending on the species of
fruit fly and the location of the activities.

Asian Citrus Psyllid Control Activities

Asian citrus psyllid control activities are performed for regulatory compliance purposes (i.e., in
response to quarantines). Fumigation activities include but are not limited to fumigations in sea
van containers and fumigation facilities. Treated commaodities include curry and kaffir lime
leaves.

Pierce’s Disease Control Program Activities

Eradication and control activities for glassy-winged sharpshooters, the insect pest that transmits
Pierce’s disease, may occur in three settings: residential, nursery, and production citrus
agriculture. For nurseries and agriculture, this involves implementation of activities required for
regulatory compliance purposes (i.e., conducted by growers in response to a quarantine
established by CDFA). Treatments in residential areas would be conducted as eradication or
suppression activities, which would be conducted directly by CDFA or its agents.

In residential and nursery settings, host plants for glassy-winged sharpshooters would be treated.
In a production agriculture setting, treatments are conducted to ensure citrus fruit are free from
glassy-winged sharpshooters prior to shipping (referred to as bulk citrus treatments).

European Grapevine Moth Control Activities

Eradication and control activities for the European Grapevine moth would occur in nursery
settings only, for regulatory compliance purposes (i.e., in response to quarantines). Nursery stock
would be treated as part of a quarantine to ensure moths are not transported outside of designated
quarantine areas.
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Light Brown Apple Moth Control Activities

Eradication and control activities related to the Light Brown Apple Moth would occur in
agricultural and nursery settings, for regulatory compliance purposes (i.e., in response to
quarantines). Treatments options depend on the life stage targeted and the host plant.

Pest Detection/Emergency Program

The primary objectives of the Pest Detection/Emergency Program (PD/EP) are the early
detection and prompt eradication of serious agricultural pests from California including, but not
limited to, exotic fruit flies, Japanese beetle, light brown apple moth, khapra beetle, gypsy moth,
European corn borer, and European pine shoot moth.

Pest Detection/Emergency Program — Eradication

Eradication activities conducted under the PD/EP Program would be performed under the Pest
Detection/Emergency Program —Eradication. Activities performed as part of Pest
Detection/Emergency Program —Eradication would vary based on target pest and include both
pesticide application and trapping.

PD/EP-Eradication activities related to the use of Isomate twist ties used to control Light Brown
Apple Moth and European Grapevine Moth were previously characterized in OEHHA’s Human
Health Risk Assessment of Isomate LBAM Plus and Human Health Risk Assessment of Isomate-
EGVM (OEHHA, 2009; OEHHA, 2010a). These activities have not been evaluated in this
HHRA.

Pest Detection/Emergency Program — Detection

Detection and delimitation activities conducted under the PD/EP Program would be performed
under the Pest Detection/Emergency Program — Detection. Activities performed as part of Pest
Detection/Emergency Program — Detection would vary based on target pest and would be limited
to insect traps and lures.

Integrated Pest Control Program

For purposes of this risk assessment, detection and delimitation measures aimed at control of the
pink bollworm have been evaluated for the Integrated Pest Control Program. The pink bollworm
was the only pest identified within the Integrated Pest Control Program at the time of
publication. Activities performed as part of Integrated Pest Control Program would include the
use of traps to detect or delimit pink bollworm in residential and production agriculture
environments.

2.1.2 Active and Inert Ingredients Assessed

After determining the chemical use scenarios, the list of potential chemicals of concern was
assembled for evaluation in the HHRA, based on the pesticide products that may be used. The
risk assessment team investigated all pesticide product labels and MSDS to determine the list of
active and inert ingredients. In some instances the exact ingredients could not be determined or
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evaluated because the chemical ingredients were listed as proprietary on product labels. Across
all pest control activities considered in this HHRA, a total of 79 pesticide and adjuvants products
containing a total of 91 different active and inert ingredients were assessed. Each pesticide or
adjuvant product chemical ingredient was categorized into one of three categories for each
evaluated exposure route (oral, inhalation, dermal) depending on the toxicity information
available. The categories of classification described below are Not of Concern (NOC), Potential
Toxicological Concern (PTC), or No Data Available (NDA).

Chemicals evaluated as NOC are not of toxicological concern for a particular exposure route
based on one or more of the following criteria and were not evaluated further in this HHRA:

1) When toxicity tests for a chemical show no endpoints of concern from an oral, inhalation,
and/or dermal route of exposure and where dose levels near or above testing limits were
employed in experimental animal studies. If endpoints such as blood parameter
measurements, body weight, organ weight, or measured enzyme levels were not
associated with pathology, these endpoints were considered not of concern.

2) When limited or no toxicity tests are available for a chemical and available information
showing that the chemical was not known to be harmful to humans and has a history of
safe use.

Chemicals evaluated to be of potential toxicological concern for specific exposure routes were
deemed PTC for that exposure route if their reported endpoints were pathological effects or were
considered to have the potential to lead to a pathological effect. These effects must also be
observed within the dose levels tested. Only endpoint data for oral, inhalation, and dermal routes
of exposure were considered. For all chemicals designated PTC for the evaluated exposure route,
when multiple endpoints were available, the most sensitive endpoints available were selected and
used to characterize risk. Where appropriate, route-to-route toxicity extrapolations (e.g. oral to
dermal) were made for systemic effects. For more details on endpoint selection and
extrapolation, please refer to Section 2.2 Toxicity Dose-Response Assessment.

If toxicological data were not available for a given chemical, a suitable surrogate was selected,
when possible, based on its similarity in chemical structure and physical properties. If a suitable
surrogate could not be found for which relevant toxicological data were available, the chemical
was deemed NDA. The risk for chemicals designated NDA could not be evaluated.

Substantially Similar Pesticides

Under certain application conditions, multiple pesticide products may be considered substantially
similar to one another such that the risk results generated for a particular product and scenario
may be considered applicable to the use of other substantially similar products. US EPA defines
“substantially similar” as:

“substantially similar” or “identical” in composition and labeling to other US EPA-
registered pesticide products or would differ in ways that would not significantly increase
the risk of unreasonable adverse effects on the environment.
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Sevin XLR (a.i.-carbaryl) was considered substantially similar in its composition and use pattern
to Sevin SL (a.i.-carbaryl), and therefore the evaluation of Sevin SL is considered to be
representative of use of Sevin XLR as well. Alias 4F (a.i.-imidacloprid) was considered
substantially similar in its composition and use pattern to Admire Pro (a.i.-imidacloprid), and
therefore the evaluation of Admire Pro is considered to be representative of use of Alias 4F as
well. Couraze 2F (a.i.-imidacloprid) was considered substantially similar in its composition and
use pattern to Alias 2F (a.i.-imidacloprid), and therefore the evaluation of Alias 2F is considered
to be representative of use of Couraze 2F as well. Tame 2.4 EC Spray (a.i.-fenpropathrin) was
considered substantially similar in its composition and use pattern to Danitol 2.4 EC Spray (a.i.-
imidacloprid), and therefore the evaluation of Danitol 2.4 EC Spray is considered to be
representative of use of Tame 2.4 EC Spray as well. Merit 75 WP (a.i.-imidacloprid) was
considered substantially similar in its composition and use pattern to Merit 75 WSP (a.i.-
imidacloprid), and therefore the evaluation of Merit 75 WP is considered to be representative of
use of Merit 75 WSP as well.

2.2 Toxicity Dose-Response Assessment

All chemicals, including pesticide active and inert ingredients have some degree of toxicity and
no substances are completely non-toxic. This fundamental concept of toxicology is expressed by
Philippus Von Hohenheim (also known as Paracelsus), a 16th century physician and scientist
(Pachter 1951), in his famous maxim: “All things are poison, and nothing is without poison: only
the dose permits something not to be poisonous.” Accordingly, understanding the toxicity of the
pesticide active and inert ingredients, and the potential dose that human receptors might receive
as part of Proposed Program applications, is critical. Two fundamentally different toxicological
responses may transpire following exposure depending on the end response: cancerous and non-
cancerous health effects. Toxicity values are quantitative values that describe the relationship
between an estimated dose and the probability of developing cancer or the likelihood of
producing non-cancerous health effects.

Non-cancerous health effects (e.g. difficulty breathing, neurological effects) have been evaluated
using no observable adverse effect levels (NO(A)ELs). A NO(A)EL is the highest exposure level
at which there are no statistically or biologically significant increases in the frequency or severity
of adverse effects between the exposed population and its control (US EPA 1993c). When
NO(A)ELs were available in the literature, the most sensitive effect level was selected. All
NO(A)ELSs used in this assessment are reported in units of milligrams of chemical per kilogram
body weight per day (mg/kg-day). Extrapolations were made and uncertainty factors applied to
NO(A)ELs selected from the literature for use in estimating risk. Extrapolations and uncertainty
includes using animal studies and/or surrogate chemicals. Use of the most sensitive effect level
along with conservative extrapolation and uncertainty factors are generally considered health-
protective of a representative cross section of the general population.

NO(A)ELs were obtained for each assessed chemical for the available and relevant routes of
exposure. In cases where NO(A)ELs were not available for relevant routes, accepted approaches
that have been developed by the US EPA or other agencies were followed, such as using oral
exposures combined with a dermal absorption factor to represent the absorbed dose that is
relevant for dermal exposure assessments. Non-cancer risks were characterized by using acute
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study NO(A)ELSs to assess risk from acute exposures and chronic study NO(A)ELSs to assess risk
from chronic exposures.

Cancer risk has been assessed through characterizing the relationship between dose of a
carcinogen and the increased likelihood of developing cancer. This relationship is expressed
using information on the dose (i.e., the exposure) and the carcinogenic “potency” of a chemical.
The cancer slope factor (CSF) represents the carcinogenic potency of a chemical using units of
[(mg/kg-body weight/day)™]. Cancer slope factors are compared to exposure estimates (mg/kg-
body weight/day) to yield a unitless probability estimate of cancer risk. The CSF is estimated by
using an upper-bound estimate derived typically from animal studies assuming linear
extrapolation of a multistage model taking into account the incidence of cancer in lifetime high
dose exposure studies to zero incidence at zero dose (US EPA 1993c). Cancer risk was assessed
using CSFs developed by the US EPA and other agencies such as OEHHA from chronic
exposure studies.

Toxicity information was gathered on those pesticide active and inert ingredients demonstrating
carcinogenicity and non-cancerous health effects from government sources including the US
EPA, OEHHA, ATSDR, CDPR, HSDB, and Health Canada.

2.2.1 Mechanism of Action and Target Organs and Systems

Toxicity studies are often conducted using single chemicals rather than a combination of
chemicals which may be found in the real world such as a specific pesticide formulation. An
HHRA typically evaluates the chemicals individually, and then combines the risks from
individual chemicals to get a final combined representation of risk.

As an extremely conservative approach, for this HHRA, additive risk of pesticide active and inert
ingredients were estimated regardless of their mechanism of action (e.g., acetylcholinesterase
inhibition), target organ (e.g., liver), or target system (e.g., nervous system). The most sensitive
effect considered to be relevant for each chemical by the US EPA or other authoritative agency
was used as the basis for risk characterization in this report. By assuming the chemicals are
targeting the same organ or system, the potential hazard to human health was likely
overestimated, as opposed to underestimated.

2.2.2 Data Sources

The toxicity assessment used the following data sources, generally in the order presented below.
In the event that no conflicting or suspect data was found, other sources were used to corroborate
the initial data found. The most conservative and health-protective data was used when two or
more data points existed:

e US EPA Reregistration Eligibility Decision Documents

e US EPA Human Health Assessment Scoping Documents
e CDPR Risk Characterization Documents

e ATSDR Toxicological Profile

e OEHHA Toxicity Criteria Database

e UNEP SIDS Initial Assessment Profile
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e USDA Human Health and Ecological Risk Assessment
e OEHHA Chronic Toxicity Summary

A wide range of chemicals was considered in this HHRA. For each pesticide product, all named
active and inert ingredients designated PTC were researched for their physical, chemical, and
environmental fate properties (e.g., solubility, soil degradation, dermal absorption, molecular
weight, etc.). Property data were gathered from various resources including:

e Hazardous Substances Data Bank (HSDB, 2011d)

US EPA Reregistration Eligibility Decision Documents (US EPA, 2012p)
CDPR Risk Characterization Documents (CDPR, 2012f)
ATSDR Toxicological Profile (ATSDR, 2013)

2.3 Exposure Assessment

The third step in the HHRA was to determine how much chemical exposure an exposed
individual (referred to as a “sensitive receptor””) would receive. Exposure is commonly defined
as contact of visible external physical boundaries (i.e., external boundaries such as the mouth,
nostrils, and skin) with a chemical. Exposure is dependent upon the intensity, frequency, and
duration of contact. The intensity of contact is typically expressed in terms of the concentration
of contaminant per unit mass or volume (i.e., pg/g, ng/L, mg/m3, ppm, etc.) in the media (i.e.
soil, air, water, etc.) to which humans are exposed. Dose refers to the amount of chemical to
which individuals are exposed that crosses the external boundary. Dose is dependent upon
contaminant concentration and the rate of intake (i.e., inhalation or ingestion) or uptake (i.e.,
dermal absorption) and may be normalized to body weight as a function of time (i.e.,
mg/kg/day). Average daily dose (ADD) rates may be estimated using the standard exposure
assessment algorithm shown below:

CxCR+EDxF
BW * AT

ADD =

where:
ADD = potential average daily dose (mg/kg/day);
C = contaminant concentration (mg/L, mg/m®; mg/cm?);
CR = contact rate (L/day; m*/day; cm?/day);
ED = exposure duration (years);
F = frequency of exposure events (days/year);
BW = body weight (kg); and
AT = averaging time (days).

The contaminant concentration refers to the amount of chemical residue in the media of interest,
and contact rate refers to the rate of ingestion, inhalation, or dermal deposition per day. Exposure
duration refers to the length of time that contact occurs and is affected by activity patterns; for
instance, one year to calculate annual average. Frequency is the number of exposure events over
a specified time period. Body weight and averaging time are specific to the population and
exposure scenarios being evaluated. The averaging time (AT) is the number of days over which
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the exposure is averaged. For exposure assessments used to support cancer risk assessments AT
is replaced by lifetime (LT) (i.e., 25,550 days = 70 years * 365 days/year). The resulting
exposure estimate is referred to as the potential lifetime average daily dose (LADD ). ADD and
LADD are expressed in units of mg/kg/day. Absorbed doses (i.e., ADD and LADD ) may be
estimated by applying an absorption factor.

The exposure assessment portion of the HHRA was divided into two parts. The first part was to
determine the concentration of the chemical in the environment (C) through fate and transport
processes. In the context of pesticide application, this included determining the specific
concentration of chemicals that may be found in the air, water, soil, and contained in/on the
plant. This took into account the total amount of pesticide to be applied, along with any
mechanisms of dispersal or degradation of the chemicals that may occur during or shortly after
application of the pesticide. The next part in determining human exposure (ADD or LADD) was
to estimate how much the human body would take up of the estimated concentration in the
environment. The three main uptake pathways addressed in the HHRA were inhalation,
ingestion, and dermal absorption. These two parts are each discussed in further detail below.

2.3.1 Estimating Pesticide Environmental Concentrations

The first part of the exposure assessment portion of the HHRA was an estimation of the
concentration of the chemicals in the environmental media. This was then used to determine how
much an individual person may be exposed to by coming into contact with various
environmental media such as air, soil, and water. A brief discussion of the methodology used for
each environmental media relevant to the Proposed Program is presented next. Environmental
media considered in the assessment of risk were soil, air, surface water, and vegetation contacted
and consumed by human receptors.

For specific information on the environmental media to which potential receptors may be
exposed, refer to the CSM sections of Section 3.

Relevant Environmental Fate Studies

Previous studies have examined the fate, transport, and environmental concentrations of
pesticides in a variety of scenarios and provide empirical data from actual pesticide applications.
Specifically, numerous studies have been conducted on the pesticides that may be used under the
Proposed Program, including studies by DPR, University of California Cooperative Extension,
University of California, Riverside, and others available in the open literature. When available,
these data were used to represent the concentration of pesticides and inert ingredients that may
be used under the Proposed Program. When relevant data were not available from studies,
models were used to make estimates. The models are described in the rest of this section of the
HHRA.

Application Rates

Each individual application scenario utilized specific pesticide application rates based on the
amount of active ingredient used per unit size (e.g. acres, trees). The application rates listed on
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pesticide product labels were followed in all cases, except when a Special Local Need® (SLN)
was in effect (i.e., for diazinon). Since it is known that acephate can easily breakdown to
methamidophos which is also a PTC and consistent with US EPA (2006s) methods, a 25%
conversion efficiency of acephate to methamidophos at time of application was assumed to
estimate methamidophos concentrations in the environment. Acephate concentrations were still
conservatively assumed to be at 100% the applied rate at the time of application. Please refer to
the application scenarios described in Section 3 for more details.

Pesticide Application Methods

A variety of pesticide application methods are used that include for example, backpack sprayers,
boom sprayers and soil drenching. Refer to the Section 3 for the specific pesticide application
methods used.

General Comments on the Use of Models

As described above, when valid empirical data from studies was not available, various models
were used to estimate the concentration of chemicals in the environmental media. Selection of
models and equations were based on approval and/or common use by various regulatory
agencies including US EPA and DPR. By design, these models use conservative inputs and
methods that result in conservative estimates ensuring that the results are health-protective, and
input values were therefore selected to increase the likelihood that environmental concentrations
of chemicals and the magnitude of exposure for each receptor group were overestimated, as
opposed to underestimated.

Media-Specific Exposure Assessment Methods

Soil

Soil concentrations were used to estimate exposure primarily from dermal contact and ingestion.
Pesticides can reach the soil directly, or indirectly from the movement of chemicals from the
foliage or atmosphere to the ground after application. Once in the soil, the chemicals are subject
to various fate and transport mechanisms which dictate the concentration of chemicals in the soil
at any given time. The key assumptions and extent to which these fate and transport processes
are accounted for in the models is presented below, starting with short term concentrations used
for acute exposures and then long term time-weighted concentrations used for chronic exposures.

Acute Soil Estimated Environmental Concentrations

To obtain conservative estimates of acute exposure, the peak concentration that could be found
in soil is desired. Soil concentrations for acute duration exposure conditions were estimated

% 40 CFR 162.151 states that SLN means an existing or imminent pest problem within a state for which the state lead
agency, based upon satisfactory supporting information, has determined that an appropriate federally registered
pesticide product is not sufficiently available. In these cases, USEPA or CDPR may authorize a use which differs
from label requirements. An SLN may address a new pest, method or timing of application, different use rate, new
crop/use site, or integrated pest management practice in certain crops.
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using the Simple Soil Model (SSM), assuming no degradation of the chemicals, and represent the
peak concentrations in soils immediately following an application. When multiple applications
were modeled, the peak concentration may occur following one of the later applications. Several
assumptions were made regarding the amount of chemicals deposited on the soil after an
application, based on the treatment method. For foliar applications, a vegetation interception
fraction, the amount of pesticide retained on the plant foliage, of 80% was used as a default
interception fraction for the calculation of soil environmental concentrations (US EPA, 2006q).
Therefore, to estimate the soil concentrations of chemicals following foliar applications, 20% of
the applied amount was assumed to be deposited directly to the soil. For drench applications,
100% of the applied pesticide was assumed to be deposited directly to soil. Soil densities
appropriate for the treated crops and the amount of pesticide deposited in the soil were used to
estimate the concentration of chemicals in the soil. Specifically, soil concentrations were
estimated using the same soil densities provided by US EPA (2006q) for modeling movement to
surface water in crop-specific scenarios.

The soil concentration was estimated assuming the entire applied amount was distributed only in
the upper 15 cm of soil. Various researchers (Ramanand et al., 1988; Zhang et al., 2000) report
applied pesticides commonly penetrate to 30 cm. Various researchers (Ramanand et al., 1988;
Zhang et al., 2000) have determined applied pesticides commonly penetrate to 30 cm so
assuming penetration to only 15 cm should result in a health-protective overestimate of actual
soil concentrations. These assumptions were incorporated into the SSM to estimate the initial
instantaneous soil concentrations and if applicable the maximum instantaneous soil
concentrations over time. These soil concentration results are used in later exposure models that
require the concentration of chemicals in soil.

Chronic Soil Estimated Environmental Concentrations

To obtain conservative estimates of chronic exposure, the peak concentration that could be found
in soil is desired. Soil concentrations used for chronic exposures were estimated using standard
first order rate kinetics. Soil aerobic instantaneous concentration versus time was plotted for each
chemical in order to estimate a time weighted average (TWA) concentration as follows (Lyman,
1990) :

(Cx=Coe™)

Where:

Cx = Concentration on Day x following the application

Co = Concentration on Day 0 (immediately following application)
e=2718

k = 0.693/half life

t = time (days)

The above equation was used to estimate the amount of chemicals present at any time post
application. The maximum 31-day average assessed over the course of a year was calculated and
then used to estimate chronic exposure for human receptors. These estimates are considered
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conservative as they do not take into account all fate and transport mechanisms that may reduce
the long-term concentrations.

Air

Air concentrations have been used to estimate exposure primarily from inhalation. When
pesticides are applied they can reach the air directly or from volatilization of the chemical from
the ground and plants after application. Once in the air, the chemicals are subject to dispersal and
deposition which decreases concentrations in the air. In some cases the concentrations of
chemicals in the air can be measured. When measured air concentrations are not available,
models are used. The key assumptions used in the models is presented below.

Empirical data from the scientific literature were used for air concentrations when the available
studies were conducted with sufficient similarities in label application rate and methods to
Proposed Program application scenario. However, for the majority of the application scenarios,
no empirical air concentration data could be located that reflect anticipated typical Proposed
Program pesticide application techniques.

Therefore, estimation of chemical ingredient concentrations in air during application was
accomplished using the Occupational Pesticide Handler Unit Exposure Surrogate Reference
Table (OPHED) (US EPA, 2013b) in all cases except handling naled/DDVP wicks and fumigant
concentrations at fumigation facilities. After applications, chemical droplets and vapor were
assumed to deposit out of the air and residues were not expected to volatilize; thus, post-
application chemical air concentrations were considered to be de minimus. Special cases are
addressed in the following subsections. The results of the OPHED model was used to estimate
exposure from chemicals in the air.

Handling Naled/DDVP Wicks

The concentrations of naled and DDVP in the air around a worker was measured in previous
studies (CDFA, 2010d). In this study, the naled and DDVP air concentration present in the
personal breathing zone of workers handling Dibrom 8 Emulsive wicks was reported to be
0.00048 mg/m? in an occupational exposure assessment completed for CDFA’s Pest Detection
Emergency Projects Statewide Detection Trapping Program (CDFA, 2010d). However,
according to the laboratory doing the analysis (Pope, 2013, Pers comm, M. Blankinship call to
Paul Pope, ALS Lab, SLC, UT) the value reported in CDFA (2010d) was the detection limit of
the analytical method used. Consistent with professional practice and guidance (US EPA,
1989e), this assessment assumed one half of the detection limit to represent the air concentration.

Traps/Lures Ambient Air Concentration Estimation

A chemical trap containing a chemical used to lure pests to the trap may result in volatilization of
the chemical into the air. An individual not involved in preparing traps, but in the vicinity of the
trap once it is placed, may potentially be exposed to these trap chemicals volatilized into the air.
For all traps and lures except for Isomate twist ties, a “box model” was used to estimate ambient
air concentrations. This box model was based on methods developed in OEHHA’s Human
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Health Risk Assessment of Isomate-EGVM (OEHHA, 2010a). For the purposes of simplicity, all
traps, lures, and splats are referred to as “traps.”

The “box model” was developed in order to estimate the ambient air concentration of trapping
agents and lures, which a potential human receptor may be exposed to, in the area surrounding a
trap. A hypothetical box (4 meter width, 4 meter length, and 4 meter height) through which air
may freely flow in and out was modeled around the trap, resulting in a 64 m* total volume of air.
Because emission rates for specific traps were not available, the dissipation rate of a chemical
from a trap was estimated by assuming the total amount of chemical in the trap was completely
emitted by the end of the re-application interval and the chemical was emitted at a constant rate
per day. Due to the fact that the trap is located outdoors, the air was assumed to move through
the “box” at 1 mile per hour, resulting in an air exchange rate of 402 exchanges per hour. The air
concentration estimated from the “box model” was used in later exposure models to estimate the
exposure from inhalation.

Post-Fumigation Plant Off-gassing Air Concentration Estimation

During fumigation, commaodities may sorb a substantial amount of fumigant which does not
chemically react and instead creates a “residue” in and on the surface of treated commodities.
These residues may then be released over time through plant off-gassing, generating the potential
for exposure to commodity handlers. During vehicular transport of treated commodities, plant
off-gassing may result in the buildup of air concentrations within the transport container.

Methods are available for estimating methyl bromide (MB) exposure due to off-gassing of
fumigated commodities for processing workers (Nicas, 2003). However, methods for evaluating
exposure to post-transfer-workers (PTWSs) have not been previously described for any fumigant.
Thus, a novel method for estimating exposure was constructed utilizing methodology similar to
that presented by Nicas (2003) and agreed upon during the interagency consultations with
OEHHA and CDPR.

Plant off-gassing typically follows first-order dissipation kinetics (CDPR, 2002h; Tebbets et al.,
2003; Hansen et al., 2000; Hartsell et al., 1991) and may be expressed by the following equation:

Equation 1:  R(t) = Rye"™®

Where:
Rp: The commodity residue level remaining at time t

Ro:  The fumigant residue level in commodity at reference time zero
(e.g. at the end of an active aeration period) (mg/kg)

o Plant off-gassing rate constant (hr™)
t: The amount of time passed since reference time zero (hr)

DPR has compiled a list of plant off-gassing rates (o)) and fumigant residue levels (Ro) for a
variety of commodities (DPR, 2002g). Reported a and R vary greatly for the same commodity,
due in part to differences in fumigation rate, time, and temperature. Even greater variability is

Blankinship & Associates, Inc. 34 CDFA Statewide Program
Human Health Risk Assessment



observed between commodities. For purposes of this risk assessment, exposure concentrations
for the PTW were estimated using a and Rg values for basil leaves (o = 0.017 hr'l; Ro=2.2
mg/kg) and tomatoes (o = 0.022 hr''; Ry = 1.8 mg/kg) (DPR, 2002g). Basil leaves were selected
as a surrogate to represent fumigation of curry and kaffir lime leaves for control of ACP, while
tomatoes were selected as a surrogate to represent fumigation of bell peppers for control of fruit
flies.

The PTW’s airborne MB exposure level can be estimated via mathematical modeling provided
the plant off-gassing rate, the MB residue levels in fumigated commaodity, the mass of
commodity being handled, and the ventilation characteristics of the transport container are
known (Nicas 2003). Consider a fumigated commodity mass W (mg) containing MB residue at
level Rg is placed in a transport container. The initial mass of MB residue is W*R, and the MB
residue remaining at a future time t, denoted M(t), is:

Equation2:  M(t) = WR,e("%V

The instantaneous MB mass emission rate function, G(t) (mg/hr) is the product of aM(t), or:

Equation 3:  G(t) = aWRye("®

For a well-mixed space containing the commodity with volume V (m®), volumetric flow rate of
air Q (m%hr), and initial airborne MB concentration Co, the MB concentration in air, denoted
C(t) (mg/m?), is expressed as follows:

Equation4:  C(t) = %{e(‘“t) — eClVIDY 4 ¢ eHIQ/VIY

If there is a time lag (t;) between when the initial commodity residue levels are measured (Ro)
and when the commodity is loaded into the transport container, the “initial residue mass” (WRy)
corresponds to M(t;) computed by Eg. 2. Assuming the initial concentration (Co) in the transport
container is zero, if the transport truck is in transit for the duration time t;, the air concentrationin
the commodity transport container at the end of transit duration is modeled as follows:

Equation5:  C(t) = (;I\f_it‘ll){e(—octt) — e-le/Vi)

Equation 5 was used to estimate exposure to PTWSs who open and enter the transport container to
move the commodities. If the commodity mass occupies a substantial volume of the transport
container, using the non-occluded volume of the container (space not taken up by produce) rather
than the whole container volume is more appropriate. However, decreasing volume leads to
largely counterbalancing effects on air concentration when air exchange is considered (Nicas
2003). For the same mass emission into air, a smaller volume increases the concentration in air,
while, for the same volumetric flow rate Q, a smaller volume increases the rate of removal from
the air space. For simplicity of analysis, the volume of the transport container was not be
adjusted to the non-occluded volume.
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Fumigation Facility Air Concentration Estimation

The fumigant concentrations in the air onsite and downwind from a fumigation facility could not
be estimated reliably. No current commodity fumigation air monitoring data or modeling
techniques were available. As such, analysis of fumigant air concentration and exposure relied
on available exposure monitoring and modeling data considered within the context of current
fumigation guidelines (CDPR, 1994; CDPR, 2002; CDPR, 2012) and is qualitatively analyzed in
this risk assessment.

Pesticide Off-target Drift

During application of pesticides, the aerosolized particles may be dispersed to a location beyond
the desired target. Off-target drift, also referred to as "off-site drift," of the chemicals that may be
used under the Proposed Program was estimated using AgDRIFT Version 2.1.1 (AgDRIFT).
AgDRIFT predicts off-site deposition of chemicals applied by aerial, orchard airblast, and
ground spraying methods, as well as the potential of buffer zones to protect sensitive aquatic and
terrestrial habitats from undesired exposures (US EPA, 2010p). It was developed by the US
EPA’s Office of Pesticide Programs, the U.S. Department of Agriculture Agricultural Research
Service (ARS), the U.S. Department of Agriculture Forest Service, and the Spray Drift Task
Force (SDTF).

In this HHRA, AgDRIFT was used to estimate the percent of the applied chemicals that drift off-
site and has the potential to expose a receptor downwind from the application site. Aerial,
airblast, and ground application methods were considered for potential drift exposure.

For all model runs used in the HHRA, the terrestrial assessment was chosen from the model’s
toolbox tab, and point deposition was selected rather than the user-defined area-average because
the target of the off-site drift is a single receptor. In accordance with US EPA’s Overview of
Issues Related to the Standard Operating Procedures for Residential Exposure Assessment (US
EPA, 1999f), the potential human receptor was assumed to be 25 feet away from the edge of the
application area. The percentage of off-site drift was not dependent on the application rate so an
active rate of 1 Ib/acre was used for all model runs and combined with the actual application rate
in subsequent steps.

For aerial applications, the “Tier 11 Aerial (Agricultural)” mode was used. All the default
settings given by AgDRIFT were used (e.g., drop size distribution: ASAE Medium to Course,
Swath Width: 60 feet, etc.). AQDRIFT estimated the fraction of chemical drifting to 25 feet away
to be 14.66% for aerial applications.

For airblast applications, the “Tier | Orchard/Airblast (Agricultural)” mode was used. Because
the majority of Proposed Program applications would be anticipated to be on citrus crops, the
“Dense (Citrus, Tall Trees)” setting was selected from the “Combination Orchards” section. All
other default settings given by AgDRIFT were used. The fraction of chemical applied that drifts
off-site to a point 25 feet away was estimated to be 3.30% for airblast applications.

For ground applications, the “Tier | Ground (Agricultural)” mode was used, and the boom height
was set to “Low Boom.” The drop size distribution was changed to “ASAE Fine to Medium/
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Coarse,” and all other default settings given by AgDRIFT were used. The fraction of chemical
applied that drifts off-site to a point 25 feet away was estimated to be 0.83% for ground
applications.

Off-site drift from drench, tablet, and trap/lure applications was assumed to be de minimus since
these do not readily aerosolize into particles that have the potential to drift, so AQDRIFT was not
run for these assessments.

Water Ingestion

The California Department of Pesticide Regulation (CDPR) and State Water Resources Control
Board (SWRCB) maintain comprehensive databases of pesticides in surface and groundwater
(CDPR, 2014; SWRCB, 2014b; SWRCB, 2014c). These surface and groundwater databases
draw data from a variety of sources, including public, federal, state, and local agencies, private
industry, and environmental groups. Examples of these sources include: United States
Geological Survey (USGS, 2011),, State Water Resources Control Board (SWRCB, 2014c),
California Department of Public Health (CDPH) and CDPR (CDPR, 2009a; CDPR, 2010b;
CDPR, 2011b; CDPR, 2012a; CDPR, 2012b; CDPR, 2012d). These databases were queried for
detections of Proposed Program pesticide ingredients over the past 5 years (2009-2014) in order
to assess the potential for exposure to these ingredients via the ingestion of drinking water from
both groundwater and surface water sources. Reported ingredient concentrations were compared
to corresponding risk-based screening thresholds to evaluate the likelihood of exposure above a
level of concern. When available, risk based screening hresholds were selected based on the
most health protective Water Quality Goal available from the SWRCB Compilation of Water
Quality Goals (SWRCB, 2014a) or derived using the methods described by USEPA (2011w).
Detection and water waulty data may be reviewed in the Dashboard Database.

Groundwater

Of the Proposed Program chemicals,acephate, carbaryl, chlorantraniliprole, chlorpyrifos,
cyfluthrin, DDVP, diazinon, dinotefuran, ethylene glycol, glyphosate, imidacloprid, lambda-
cyhalothrin, malathion, methyl bromide, naled, naphthalene, permethrin, thiamethoxam, 1,2,4-
trimethylbenzene, and xylene groundwater concentrations are monitored and reported in one or
more databases. Except for the chemicals noted in the following paragraph, pesticides were not
detected in groundwater above their respective risk-based screening threshold.

Only methyl bromide and the inert ingredients 1,2,4-trimethylbenzene, naphthalene, and xylenes
exceeded their respective risk based screening thresholds. . The maximum detected chemical
concentrations exceeding the established risk based screening thresholds in groundwater for both
CDPR (2014) and SWRCB (2014c) data sources are 30,000,000 ppb for 1,2,4-trimethylbenzene,
490 ppb for methyl bromide, 6,000,000 ppb for naphthalene, and 71,000,000 ppb for xylenes.
The risk based screening threshold for these chemicals is 140 ppb for 1,2,4-trimethylbenzene, 9.8
ppb for methyl bromide, 0.29 ppb for naphthalene, and 1,400 ppb for xylene.

Methyl bromide is a fumigant that may be used under the Proposed Program in aboveground
fumigation chambers and sea vans. This activity is unlike soil fumigation practices that inject
methyl bromide directly into the subsurface soil to control soil-borne pathogens. Soil injection,
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under certain site-specific circumstances, may result in transport of methyl bromide from soil to
groundwater, but will not occur in fumigation chambers and sea vans. Thus, this soil to
groundwater transport phenomenon would be absent under the Proposed Program.

1,2,4-Trimethylbenzene, naphthalene, and xylenes are present as ingredients in Proposed
Program pesticide formulations, typically at less than 5%. These chemicals are also common
constituents of gasoline and diesel fuel. Since 1991, the state of California has spent over $2.7
billion, reported in 2010, assessing and/or remediating thousands of leaking underground storage
tanks that have impacted groundwater (Cal/EPA, 2010). Accordingly, the source of these three
chemicals in groundwater is most likely a result of leaking underground storage tanks and the
contribution, if any, from Proposed Program activities would be anticipated to be de minimus.

The groundwater data available suggest that use of pesticide products under the Proposed
Program would not result in these pesticides reaching groundwater or result in groundwater
concentrations above the level of concern. Based on these data, it is anticipated that exposure to
Proposed Program pesticide active and inert ingredients via groundwater ingestion is highly
unlikely and any exposure that might occur is insignificant. Thus, exposure to Proposed
Program pesticide ingredients via the groundwater ingestion pathway was considered an
insignificant pathway of exposure and dismissed from further evaluation in the HHRA and PEIR.

Surface Water

Of the Proposed Program pesticide active and inert ingredients, acephate, acetamiprid,
bifenthrin, carbaryl, chlorpyrifos, cyfluthrin, DDVP, diazinon, fenpropathrin, tau-fluvalinate,
glyphosate, imidacloprid, lambda cyhalothrin, malathion, methamidophos, methyl bromide,
methyl chloride, naled, naphthalene, permethrin, pyrethrins, thiamethoxam, and xylene surface
water concentrations are monitored and reported in one or more databases. Of these chemicals,
five were detected above their risk-based screening threshold.

The chemicals detected above their risk-based screening threshold were acephate, chlorpyrifos,
DDVP (dichlorvos), diazinon, and methamidophos. Note that the use of DDVP within the
Proposed Program is limited to trap and splat application methods to trees and telephone poles.
These methods involve highly targeted applications to very small areas. Thus, it is not likely that
the Proposed Program’s use of DDVP will result in substantial, if any, transport to water.
However, there exists the potential for the other four chemicals to reach surface waters. The
maximum detected chemical concentrations exceeding the established risk-based screening
thresholds in surface waters for both CDPR (2014) and SWRCB (2014b) data sources are 13.5
ppb for acephate, 2.4 ppb for chlorpyrifos, 0.169 for DDVP, 61.9 ppb for diazinon, and 1.3 ppb
for methamidophos. The risk based screening threshold for these chemicals is 2.8 ppb for
acephate, 2 ppb for chlorpyrifos, 0.1 ppb for DDVP, 1 ppb for diazinon and 0.35 ppb for
methamidophos.

Although the treatments which may be conducted under the Proposed Program may contribute to
surface water concentrations of these ingredients, treatments are limited to areas where
potentially impacted surface waters are not used as drinking water resources. Furthermore,
regulatory requirements of the pesticide product label, the Pest Control Advisor’s
recommendation, the MPs listed in Chpater 2 of the PEIR, and where applicable CDFA’s and
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regulated entities’ NPDES permits and/or RWQCB Ag Waiver program (discussed further in
Appendix A, Ecological Risk Assessment and Section 6.7 of the PEIR) identify the measures
needed to reduce or eliminate potential adverse impacts to surface water from pesticide
ingredients used in the Proposed Program.

Specifically, the Proposed Program Management Practices contain numerous BMPs designed to
monitor, reduce, or eliminate the potential for transport of Proposed Program pesticides to
surface waters. These MPs include but are not limited to the following requirements that must
be followed by CDFA, CDFA contractors, and regulated entities:

 ldentify and make plans to avoid streamside management areas and surface water to
prevent chemicals not labeled for aquatic use from drifting over open water, or from
accidentally being applied directly to water.

« Monitor wind conditions to avoid pesticide drift. Delay or do not apply foliar sprays if
wind speeds are over 10 miles per hour.

» Check weather service prior to application. Delay or do not apply foliar treatments if
there is a 40% or higher chance of rain forecast to occur 24 hours before or after the
planned application. This minimizes the chance of substantial runoff.

« Use buffer zones where applicable to protect sensitive areas, such as bodies of water,
critical habitat for threatened and endangered species, and other identified sensitive areas.

» Do not make direct application to water bodies.

« Make sure that the aircraft pilot is in radio communication with Proposed Program
personnel on the ground, to verify wind speed and direction and location of non-target
sites, including water bodies, people, vehicles, and buildings.

Based on the protective measures and regulatory requirements presented previously, ,
contamination of surface water and subsequent exposure from its use as drinking water is not
expected to result in measurable human health impacts from Proposed Program activities.
Therefore, exposure to Proposed Program pesticide ingredients via the surface water ingestion
pathway was considered an insignificant pathway of exposure and dismissed from futher
evaluation in this HHRA.

Vegetation

Exposure to pesticide ingredients can occur from contact with or ingestion of vegetation that has
had pesticide applied. Exposure can occur due to the plant uptaking the chemical and
incorporating it into its tissue and subsequent ingestion of the plant. Exposure can also occur
when there is dermal contact with chemical residue found on the surface of plants. The methods
used to estimate the concentrations of chemicals in or on plants is presented below.

Terrestrial Plant Tissue Concentrations
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Uptake into plant tissue from soil is possible following foliar applications because some of the
applied material will be deposited or washed off onto the soil. In most cases, tissue residues from
soil uptake were added to the estimated surface residues from direct deposition; however, plants
are not expected to take up hydrophobic (i.e., “water-disliking”) chemicals from the soil as a
result of the soil’s ability to bind and/or degrade thee chemicals before the chemical is
transported through the soil profile to the plant’s root zone. Those chemicals with a Log K, of
greater than 7.0 are poorly taken up by plants (US EPA 2007p), and no systemic tissue residues
taken up from soil were estimated for such chemicals. For foliar applied systemic pesticides, the
tissue concentrations were assumed to be equal to the surface residues deposited as the foliar
spray. The conversion from surface residue concentration to plant tissue concentration was done
with the US EPA T-REX. For soil-applied systemic pesticides, only uptake from the soil was
assumed to occur.

Surface Residues from Foliar Applications

US EPA’s Terrestrial Residue EXposure (T-REX) model (Version 1.5; US EPA 2012i) was used
to estimate the surface residues of pesticide active and inert ingredients on terrestrial vegetation
following foliar applications. Using chemical-specific data, T-REX estimated the residue
concentrations on terrestrial vegetation, and human receptors were assumed to consume
vegetation from the fruits and seeds category.

Detailed Description of T-REX Model

T-REX is a screening-level tool to estimate likely residues on various terrestrial diet categories
and evaluate whether there is a potential for risk to generic birds or mammals with those diet
types. Despite its main use as a model to determine risk to birds and mammals, the estimates of
the concentrations in the plants is applicable for use in human exposure models when human
dietary intake is applied instead of the dietary intake for birds and mammals. T-REX is a
spreadsheet-based model that estimates pesticide residues based on both the upper bound and
mean residue concentrations as presented by Hoerger and Kenaga (1972) and modified by
Fletcher et al. (1994). These concentrations are estimated by relating the application rate of a
pesticide to residues remaining on dietary items of terrestrial organisms. The food item
categories considered in T-REX are short grass, tall grass, broadleaf plants, fruits/pods/seeds and
arthropods (US EPA 2012i).

Briefly, T-REX assumes a linear relationship between pesticide application rate and the amount
of pesticides deposited on plant surfaces. As the application rate increases, the residues in or on
plant tissues increase. The relationship is based on empirical data from studies that measured
residues in plant tissues following spray applications of a number of pesticides at different
application rates. T-REX provides estimates of pesticide residues immediately following an
application and models the residues remaining through time using pesticide-specific degradation
rates. T-REX provides both mean and 90" percentile ‘upper bound’ estimates of pesticide
residues. In this assessment, the conservative upper bound residue estimates were used.

Plant Tissue Residues from Soil Concentrations
Pesticide active and inert ingredient residues can be taken up from soil into plant tissue when

pesticides are present in the soil as a result of drench or soil injection applications or drift from
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foliar spray applications (assumed to be 20% of application rate). The concentrations of these
residues in plant tissue were estimated using a terrestrial vegetation uptake factor (VUF) and the
soil concentration estimated as described in Section 2.3.1. The terrestrial VUF equation is
modified from the Briggs equation described in US EPA (2012g). The modified Briggs equation
is used here because it is based on the concentration in soil, rather than the concentration in soil
pore water. The equation uses each pesticide active or inert ingredient’s Log Koy and Ko to
estimate the terrestrial plant tissue concentration. The terrestrial plant tissue concentration was
estimated using the following equation:

Terrestrial VUF (dry weight) = ([10 @9 * -09(ow)2091.0 82] x [0.784 x

2 .
10 (0:434 x [Log(K oy )-1.781% = 2.44)7 [ -k ]
] 9+p><KOC><foc)

Where:

Kow = Octanol/Water Partition Coefficient (unitless)
p = soil bulk density (g-dw/cm®)

6 = soil-water content by volume (cm*/cm®)

Koc = soil organic carbon-water partitioning coefficient (cm®/g-organic carbon or
L/kg-organic carbon)

foc = fraction of organic carbon in the soil

Once the terrestrial VUF was estimated, it was multiplied by the concentration of the pesticide
active or inert ingredient in soil to get the concentration in terrestrial vegetation. This value was
used to represent the concentration following drench or soil injection applications or the
concentration resulting from uptake into terrestrial vegetation from the soil following foliar
applications. If the Log Ko Was greater than 7.0, no uptake was assumed (US EPA 2007p).

Surface Residue on Foliage

Post-application chemical residues may potentially come into dermal contact with a human
receptor are referred to as dislodgeable foliar residues (DFRs). The method for estimating the
DFR was taken from the US EPA’s Standard Operating Procedures for Residential Pesticide
Exposure Assessment (SOP) (US EPA, 20121).

The DFR for a particular chemical was estimated using the application rate, fraction of
transferable ingredient, the fraction of residue that dissipates per day, and the number of days
past the time of application. Consistent with the cited US EPA guidance, different DFRs are used
under different circumstances as follows:

The SOP assumes that 25% of the original application rate is available for transfer and that 10%
of the residue dissipates daily. These SOP default assumptions were left unchanged for
residential treatments.

In production agriculture settings, the fraction of transferable ingredient was assumed to be
equivalent to the fraction of pesticide retained to foliage after application. Specifically, the
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fraction retained was assumed to be 80%, and for nurseries, it was assumed to be 60% (US EPA,
2006Q).

In all cases, the DFR was estimated to reflect residue concentrations directly after application,
with the exception of cases in which the pesticide product label required a specific re-entry
interval. No degradation was assumed to occur when estimating DFR values directly after
application. The results of the model to estimate DFR was used in exposure models to estimate
dermal exposure.

2.3.2 Exposure Models

The exposure assessment estimates the dose, or amount of pesticide active or inert ingredient,
that different types of human receptors may be exposed to under different application scenarios
that would be a part of the Proposed Program. The exposure to chemicals varies for different
types of human receptors depending on the activities of a particular individual and proximity to
the application site. The following types of human receptors were assessed in this HHRA:

e Mixer-Loader-Applicator (MLA): Pesticide handlers
e Downwind Bystander (DWB): Residents or workers near the application site

e Post-Application Resident (PAR): Residents in yard after application

e During & Post-Application Residents (DPAR): Residents near application site during
application and in yard after application

e Post-Application Worker (PAW): Farm worker that harvests treated plants

e Post-Application Loader (PAL): Nursery employee that loads trucks
e Combined Nursery Worker (CNW): Nursery pesticide handler that also loads trucks

e Fumigation Worker (FUW): Fumigation site employee that runs fumigations

e Fumigation Downwind Bystander (FDWB): Resident or worker near fumigation site

e Post-Transfer Worker (PTW): Trucker that unloads treated produce

The potential health impacts to relevant receptors, if any, can be estimated by comparing
estimated exposure doses with the measures of toxicity. Descriptions of the methodology used to
assess toxicity are detailed in Section 2.2.

Exposure Routes

Depending on the activities and location of a particular individual seven exposure routes could
potentially occur under acute and chronic duration exposure scenarios. The exposure routes
considered in this HHRA are the following:

« Inhalation: Aerosols and vapors

 Intentional Ingestion of Soil: Pica behavior (children that intentionally eat soil)
» Ingestion of Vegetation: Eating garden produce

« Dermal Exposure to Soil: Due to working or playing in treated areas
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« Dermal Exposure to Vegetation: Due to working or playing in treated areas

 Incidental Ingestion of Vegetation Residues: Hand-to-mouth transfer of plant-residues
due to touching of perioral areas or eating.

A discussion of groundwater and surface water ingestion exposure was presented in Section
2.3.1 and exposure pathways associated with these media were not evaluated in the HHRA.

Exposed Populations (Receptors)

A description of each of the ten receptors identified in Section 2.3.2 is provided below. These
receptor groups represent all groups with reasonable potential for exposure under one or more of
the pesticide use scenarios evaluated in this HHRA.

Mixer-Loader-Applicator

The mixer-loader-applicator (MLA) represents the combination exposure of a worker who may
be occupationally exposed to Proposed Program chemicals while both preparing pesticide
solutions (mixing and loading) and applying them. The MLA would work in every category of
pest control activities and setting (e.g., residential, nursery, production agriculture, etc.) and is
assumed to be exposed through dermal and inhalation routes. Ingestion was not evaluated for this
receptor because the applicator is properly trained not to consume treated vegetation.

Mixer-Loader-Applicator Acute Exposure Assessment

Exposure for the MLA was evaluated using the US EPA’s Occupational Pesticide Handler Unit
Exposure Surrogate Reference Table and the Occupational Pesticide Handler Exposure Database
(OPHED) methods described in US EPA Review of Worker Exposure Assessment Methods (US
EPA 2013b; US EPA 2007Kk), with the exception to the analysis on workers handling Dibrom
wicks, which utilized empirical data and is described below. The Surrogate Reference Table
provides generic “unit exposures” derived from the Pesticide Handler Exposure Database
(PHED), the Outdoor Residential Exposure Task Force (ORETF), and the Agricultural Handler
Exposure Task Force (AHETF). Unit exposures are the amount of a chemical that is transferred
to skin or inhaled per pound of chemical handled. Unit exposures are based on US EPA
guideline studies submitted to assist the US EPA in assessing exposures as part of the US EPA’s
determination if pesticide products meet safety standards required for registration. The US EPA
developed unit exposures that are based on the type of pesticide product, the amount of the
product handled, the personal protective equipment (PPE) used, and the equipment used to
handle and apply the product, but not on the chemicals contained in the product. The US EPA
publishes “unit exposures” in a reference table for “surrogate” chemicals, intended for assessing
pesticide handler exposures to any pesticides. Thus, the “unit exposures” utilized in this risk
assessment reflect the US EPA’s extensive empirical database on pesticide handler exposures
and their recommended approaches to assessing pesticide handler exposures. These unit
exposures are widely utilized by several government agencies, including DPR and OEHHA, as
the basis for pesticide exposure assessments and, therefore, are consistent with generally
accepted health risk assessment methods for the assessment of the Proposed Program MLA
receptor.

Blankinship & Associates, Inc. 43 CDFA Statewide Program
Human Health Risk Assessment



For each pesticide active and inert ingredient a dermal and inhalation unit exposure was chosen
from the OPHED Surrogate Reference Table (US EPA 2013b) based on its application scenario
and pesticide product type (e.g., wettable powder, liquid, etc.). When designating the most
accurate unit exposure, all appropriate PPE was assumed to be worn according to the pesticide
product label. OPHED only gives one exposure value for the dermal route because it combines
soil, vegetation, and equipment dermal exposure together. Specific OPHED application scenarios
and PPE chosen for each pesticide product can be found in the supplemental information to this
HHRA report.

The mixer-loader (ML) and applicator (A) were conservatively assumed to be the same person in
all scenarios; therefore, when the ML and the A needed to be analyzed separately, their risk was
summed to find the MLA risk. The ML and the A were analyzed separately in the following
instances:

e The pesticide product label called for varying PPE between the ML and the A (e.g.,
mixed and loaded using water soluble packaging, closed loading system, etc.).
e OPHED provided separate unit exposures for the ML and A.

In the case of varying PPE, the ML and A were evaluated separately because their exposures
were substantially different. In cases of separate unit exposures, the ML and A were evaluated
separately out of necessity. The ML and A risk results reported separately to display the
difference between the activities, but also summed to produce the MLA risk.

In several instances, the pesticide product label required different PPE for the ML than for the A,
but the Surrogate Reference Table only allowed the selection of a single PPE option for the MLA
unit exposure (e.g. “MLA-backpack sprayer” exists in the table, but “Applicator-backpack
sprayer” does not). Having only the MLA unit exposure prevents the ability to specify a different
PPE for the A than for the ML. In these cases, a ML unit exposure was selected for the ML
reflecting the label required PPE for mixing/loading (e.g. ML-Wettable Powder-Water-soluble
packaging), and a MLA unit exposure was selected for the A reflecting the label required PPE
for applying (e.g. MLA-Backpack-No respirator). Since summing the ML and A risk would
drastically overestimate risk to the MLA, just the A’s risk (estimated using a MLA unit
exposure) was reported for the MLA. This method is still protective because the MLA was
assumed to be wearing less PPE during mixing/loading than required, therefore will have greater
exposure. The ML risk value was reported in order to display a less conservative, but more
accurate, representation of the ML.

The special instances described in the paragraph above are shown in Table 1:
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Table 1: Mixer-Loader-Applicator Uniqgue OPHED Scenarios

Category
Product of Pest OPHED Scenarios

Control

Activity
ML-Liquid-Dermal-Engineering control (closed loading system)

Diazinon | - . clioc | ML-Liguid-Inhalation-Engineering control (closed loading system)
AGS00 MLA,Manually-pressurized Handwand-Double layer clothes, gloves
MLA, Manually-pressurized Handwand-PF5
Entrust ML-Wettable Powder-Dermal-Single layer clothes, gloves
Naturalyte LBAM ML-Wettable Powder-Inhalation-PF5
ég;ﬁgl MLA Backpack Sprayer-Nursery-Single layer clothes, gloves
MLA ,Backpack Sprayer-Nursery-No respirator
ML-Wettable Powder-Dermal-Engineering control (water-soluble
packets)
Pierce’s | ML-Wettable Powder-Inhalation-Engineering control (water-soluble
disease | packets)
MLA Backpack Sprayer-Nursery-Double layer clothes, gloves
Dursban MLA,Backpack Sprayer-Nursery-PF5
50w ML-Wettable Powder-Dermal-Engineering control (water-soluble
packets)

Pierce’s | ML-Wettable Powder-Inhalation-Engineering control (water-soluble

disease | packets)
MLA Backpack Sprayer-Nursery-Double layer clothes, gloves
MLA ,Backpack Sprayer-Nursery-PF5
ML-Wettable Powder-Dermal-Engineering control (water-soluble
packets)

Pierce’s . . .

disease ML-Wettable Powder-Inhalation-Engineering control (water-soluble
(Foliar) | Packets)
MLA  Backpack Sprayer-Outdoor residential-Single layer clothes, gloves
MLA ,Backpack Sprayer-Outdoor residential-No respirator
Merit 75 ML-Wettable Powder-Dermal-Engineering control (water-soluble
WsP packets)

Pierce’s ML-Wettable Powder-Inhalation-Engineering control (water-soluble

disease packets)

(Drench) | MLA,Mechanically-pressurized Sprayer Sprayer-Soil-directed-Wettable
Powders-Single layer clothes, gloves
MLA,Mechanically-pressurized Sprayer Sprayer-Soil-directed-Wettable
Powders-No respirator
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The MLA’s average daily dose (ADD) was estimated using the application rate, the number of
acres a single worker treats per day, the OPHED unit exposure, and the worker’s body weight,
assumed to be 80 kg (US EPA, 2011p).

Dibrom wicks are absorbent pieces of material that the MLA soaks with Dibrom 8 Emulsive
using a liquid dropper then places the soaked material within the trap. The MLA’s inhalation
ADD for Dibrom wicks was estimated using the concentration of naled/DDVP in the air, the
amount of air the worker was expected to breathe in an hour, the number of hours worked per
day, and the worker’s body weight, which was assumed to be 80 kg (US EPA, 2011p). For
purposes of this risk assessment, the MLA was assumed to breathe 0.667 m*/hour (US EPA,
2011p) and to work 8 hours per day. The method for estimating the MLA’s inhalation ADD was
based on US EPA’s Risk Assessment Guidance for Superfunds (RAGS) (US EPA, 1989¢).
Although RAGS is most commonly used to estimate continuous exposure, it was used to
estimate acute inhalation exposure, in this case, due to lack of appropriate alternative
methodology. Refer to Section 4.1.2 Model Limitation for additional details. Dermal exposure
to Dibrom wicks was assumed to be de minimus because gloves have been observed to be
protective (NIOSH, 1994).

For the methods for estimating concentrations of naled/DDVP in the air, refer to Section 2.3.1.
Mixer-Loader-Applicator Chronic Non-cancer Exposure Assessment

The MLA'’s lifetime average daily dose (LADD) of pesticide active and inert ingredients, except
naled/DDVP, was estimated by extrapolating the worker’s single day exposure to a long-term
exposure. In order to make this extrapolation, the ADD was multiplied by the number of
applications made per year and the number of years a worker is expected to be exposed, and then
divided by the total duration of time assessed.

The MLA’s LADD for naled/DDVP was estimated in the same method as the ADD, but then it
was extrapolated to reflect a long-term exposure. The concentration of naled/DDVP estimated to
be in the air was multiplied by the amount of air the worker was expected to breathe per hour, the
number of hours worked per day, the number of days the worker sets traps per year, and the
number of years the worker was expected to be exposed. This value was then divided by the total
duration of time assessed and the worker’s body weight, assumed to be 80 kg (US EPA, 2011p).

Based on CDFA’s expert opinion, the expected number of work years for a pesticide handler
involved in Proposed Program pesticide applications is 20 year. Accordingly, for the purposes of
this risk assessment, the exposure duration of the MLA is assumed to be 20 years.

For the methods for estimating concentrations of naled/DDVP in the air, refer to Section 2.3.1.
Mixer-Loader-Applicator Cancer Exposure Assessment

When estimating chronic exposure for cancer assessments, the same methods were followed as
in the chronic non-cancer assessment, except that total duration of time assessed was equal to a
lifetime (70 years) rather than the duration of exposure (OEHHA, 2012c).
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Post-Application-Loader

The post-application-loader (PAL) represents a worker at a nursery who may be occupationally
exposed to pesticide active and inert ingredient residues while loading plants that have been
treated under the Proposed Program onto trucks for transport. Loading was assumed to occur
after the re-entry interval (REI) had past. The REI is a specified time period that must occur
before anyone can enter the application site area. The PAL was assumed to have the potential to
be exposed through dermal contact with vegetation after foliar treatments and soil while handling
pots.

Post-Application Loader Acute Exposure Assessment

Dermal Exposure to Vegetation

US EPA’s Standard Operating Procedures for Residential Pesticide Exposure Assessments
(SOP) (US EPA, 2012I) was used to estimate dermal exposure to residues on treated vegetation.
This method assumes that pesticide active and inert ingredient residues are transferred to the skin
of adults who come into contact with treated foliage.

The first step of the SOP methodology was to estimate the DFR of the desired pesticide active or
inert ingredient. The DFR represents the amount of material on the surface of a plant that is
available for dermal transfer to a receptor’s skin after an application has occurred (US EPA,
2012l).

In order to estimate the amount of dermal transfer of residue from leaf surface to the skin, a
transfer coefficient (Tc) specific for orchard maintenance was chosen from US EPA’s Science
Advisory Council for Exposure (ExpoSAC) Policy 3 (US EPA, 2013c). ExpoSAC Policy 3
provides an extensive table of transfer coefficients, which correspond to various crop types and
worker activities. When the crop or activity choices in ExpoSAC could not be matched to the
application scenario, a surrogate was used. In the case of the Proposed Program PAL, an
individual performing “orchard maintenance” was chosen, resulting in a Tc of 100 cm%hour.
ExpoSAC guidance is commonly used by government agencies as a basis for pesticide exposure
assessments and, therefore, is consistent with generally accepted risk assessment methods for the
assessment of the Proposed Program PAL receptor. Refer to Section 4.1.2 Model Limitation for
uncertainty associated with choosing surrogates in ExpoSAC.

The PAL’s potential dose rate (PDR) was estimated using the DFR, the surface-to-skin transfer
factor, the number of hours worked per day, and the worker’s body weight. The PAL was
assumed to work 8 hours per day and to weigh 80 kg (US EPA, 2011p).

For additional details of the methods for estimating the surface residue on foliage, refer to
Section 2.3.1.

Dermal Exposure to Soil
The PAL was assumed to come into contact with soil while picking up potted plants.

Acute dermal exposure to soil (SDE) was estimated using the acute concentration of chemicals
estimated to be in soil after an application, the surface area of a loader’s hand that was expected
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to be exposed, a soil-to-skin adherence factor, and the number of times the loader was expected
to come in contact with treated soil. For the purposes of this risk assessment, a fifth of the 95
percentile adult male hands surface area of 0.131 m?, selected from US EPA’s Exposure Factors
Handbook: 2011 Edition (US EPA, 2011p), was used to represent the portion of the loader’s
hand that contacts the inside of a pot. A Department of Toxic Substances Control (DTSC) soil
adherence factor of 0.2 mg/cm? was chosen (DTSC, 2011a), and the PAL was conservatively
assumed to contact soil once every second of a 1 hour loading shift (i.e., 3600 times per hour).
The SDE was normalized by the loader’s body weight, assumed to be 80 kg (US EPA, 2011p), in
order to estimate the ADD. The method for estimating the PAL’s dermal ADD for soil was based
on US EPA’s Risk Assessment Guidance for Superfunds (RAGS) (US EPA, 1989¢). Although
RAGS is most commonly used to estimate continuous exposure, it was used to estimate acute
dermal exposure, in this case, due to lack of appropriate alternative methodology. Refer to
Section 4.1.2 Model Limitation for additional details.

For the methods for estimating concentrations of pesticide active and inert ingredients in soil,
refer to Estimating Pesticide Environmental Concentrations Section 2.3.1.

Post-Application Loader Chronic Non-cancer Exposure Assessment

Dermal Exposure to Vegetation

The PAL’s LADD was estimated by extrapolating the worker’s single day exposure to a long-
term exposure. In order to complete this extrapolation, the PDR was multiplied by the number of
applications made per year and the number of years the worker was expected to be exposed, and
then divided by the total duration of time assessed. Based on CDFA’s expert opinion, the loader
was assumed exposed for no more than 20 work years as part of applications made under the
Proposed Program.

Dermal Exposure to Soil

The PAL’s chronic SDE was estimated in the same method as acute SDE, but using a chronic
pesticide active or inert ingredient concentration in soil instead of acute. In order to estimate the
PAL’s LADD, the chronic SDE was multiplied by the number of applications made per year and
the number of years the worker was expected to be exposed, and then divided by the total
duration of time assessed. Based on CDFA’s expert opinion, the loader was assumed exposed for
no more than 20 work years as part of applications made under the Proposed Program.

For the methods for estimating concentrations of pesticide active and inert ingredients in soil,
refer to the Section 2.3.1.

Post-Application Loader Cancer Exposure Assessment

When estimating chronic exposure for cancer assessments, the same methods were followed as
in the chronic non-cancer assessment, except that total duration of time assessed was equal to a
lifetime (70 years) rather than the duration of exposure (OEHHA, 2012c).
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Combined-Nursery-Worker

The combined-nursery-worker (CNW) represents a combination exposure of a worker employed
at a nursery that may be occupationally exposed to Proposed Program chemicals while preparing
pesticide solutions and applying them, as well as loading the treated plants into a truck for
transport. In other words, under this receptor analysis, the mixer-loader-applicator and post-
application-loader were considered to be the same individual.

In order to estimate the CNW'’s exposure, the MLA’s and the PAL’s exposure values were
summed. For additional details about MLA and PAL exposure, refer to the Mixer-Loader-
Applicator exposure assessment and the Post-Application-Loader exposure assessment.

Post-Application-Worker

The post-application-worker (PAW) represents a worker at a production agriculture facility who
may be occupationally exposed to chemical residues while harvesting crops that have been
treated under the Proposed Program. Harvesting was assumed to occur after the REI had past.
Accidental exposures to post-application workers violating the REI was not evaluated as
compliance with regulations was assumed. The PAW has the potential to be exposed to residues
on vegetation and soil through dermal contact. The PAW was also assumed to be exposed to the
ingredients of Proposed Program traps/lures through the inhalation pathway due to the possibility
that harvesting may occur in the vicinity of traps/lures. Post-application inhalation exposure was
expected to be de minimis, and the PAW was not expected to consume recently treated
vegetation.

Post-Application-Worker Acute Exposure Assessment

Dermal Exposure to Vegetation

In accordance with US EPA’s Science Advisory Council for Exposure (ExpoSAC) Policy 3 (US
EPA, 2013c), a US EPA SOP (US EPA, 2012l) method was utilized for the PAW
characterization in order to estimate post-application dermal potential doses from pesticide
residues while harvesting fruit from trees. This method assumes that chemical residues are
transferred to the skin of adults who come into contact with treated fruit trees while harvesting
fruit. Moreover, this method estimates post-application dermal exposure from residues based on
assumptions when adequate site-specific field data is unavailable.

The first step of the SOP methodology was to estimate the DFR of the desired pesticide active or
inert ingredient. The DFR represents the amount of material on the surface of a plant that is
available for dermal transfer to a receptor’s skin after an application has occurred (US EPA,
2012l).

In order to estimate the amount of dermal transfer of residue from leaf surface to the skin, a
transfer coefficient (Tc) specific for harvesting hands was chosen from US EPA’s ExpoSAC
Policy 3 (US EPA, 2013c). ExpoSAC Policy 3 provides an extensive table of transfer
coefficients, which correspond to various crop types and worker activities. When the crop or
activity choices in ExpoSAC could not be directly matched to the application scenario, a
surrogate was used. In the case of the Proposed Program PAW, a “harvesting hand” picking
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oranges was chosen, resulting in a Tc of 1400 cm?/hour. ExpoSAC guidance is commonly used
by government agencies as a basis for pesticide exposure assessments and, therefore, was
consistent with generally accepted risk assessment methods for the assessment of the Proposed
Program PAW receptor. Refer to Section 4.1.2 Model Limitations for uncertainty associated with
choosing surrogates in ExpoSAC.

The DFR was estimated by taking the application rate and factoring in the percent of material
retained on the foliage after application, the fraction of residue that dissipates from the leaf
surface per day, and the number of days that had passed since the initial application. In order to
estimate the PAW’s PDR, the DFR was multiplied by the surface-to-skin transfer factor and the
number of hours worked per day, and normalized by the worker’s body weight. The percent
material retained to foliage was assumed to be 80% (US EPA, 2006q), the daily dissipation
fraction was assumed to be 0.1 (US EPA, 2012l), and in most cases, the days post application
was assumed to be zero, unless a pesticide product label REI was specified (US EPA, 2012l). An
ExpoSAC Tc of 1400 cm?hour was chosen for the Proposed Program PAW, who was also
assumed to work 8 hours per day and to weigh 80 kg (US EPA, 2011p).

Dermal Exposure to Soil

The PAW was only expected to be working with soil for control of fruit flies, and all other soil
dermal exposures in categories of pest control activities were considered de minimus. With the
exception of fruit fly control activities, The PAW performs harvesting work primarily with either
ground crops or tree crops, requiring limited, if any, exposure to soil. Fruit fly control activities
are the only activities that may potentially treat crops close to the soil.

Acute SDE was estimated using the acute concentration of pesticide active or inert ingredient
estimated to be in soil after an application, the surface area of a harvester’s hand, a soil-to-skin
adherence factor, and the number of times the harvester was expected to come in contact with
treated soil. For the purposes of this risk assessment, the 95" percentile adult male hands surface
area of 0.131 m? was selected from US EPA’s Exposure Factors Handbook: 2011 Edition (US
EPA, 2011p) to represent the PAW. A California Department of Toxic Substances Control
(DTSC) soil adherence factor of 0.2 mg/cm? was chosen (DTSC, 2011a), and the PAW was
conservatively assumed to contact soil once every second of an 8 hour work day. The SDE was
normalized by the worker’s body weight, assumed to be 80 kg (US EPA, 2011p), to estimate the
ADD. The method for estimating the PAW’s dermal ADD was based on US EPA’s Risk
Assessment Guidance for Superfunds (RAGS) (US EPA, 1989¢). Although RAGS is most
commonly used to estimate continuous exposure, it was used to estimate acute dermal exposure,
in this case, due to lack of appropriate alternative methodology. Refer to Section 4.1.2 Model
Limitations for additional details.

For the methods for estimating concentrations of pesticide active and inert ingredients in soil,
refer to Section 2.3.1.

Inhalation of Vapor from Traps/Lures

When traps/lures were applied in production agriculture settings, the PAW had the potential to
be exposed to the vapors.
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The PAW’s ADD was estimated using the concentration of trapping agent or lure estimated to be
in the air, the amount of air the worker breathes per hour, and the number of hours worked per
day. The exposure was then normalized for the PAW’s body weight, assumed to be 80 kg (US
EPA, 2011p). For purposes of this risk assessment, the PAW was assumed to breathe 0.667
m?*/hour (US EPA, 2011p) and to work 8 hours per day. The method for estimating the PAW’s
inhalation ADD for traps/lures was based on US EPA’s Risk Assessment Guidance for
Superfunds (RAGS) (US EPA, 1989¢). Although RAGS is most commonly used to estimate
continuous exposure, it was used to estimate acute inhalation exposure, in this case, due to lack
of appropriate alternative methodology. Refer to Section 4.1.2 Model Limitations for additional
details.

For the methods for estimating concentrations of trapping agents and lures in the air, refer to
Section 2.3.1.

Post-Application-Worker Chronic Non-cancer Exposure Assessment

Dermal Exposure to Vegetation

The PAW’s LADD was estimated by extrapolating the worker’s single day exposure to a long-
term exposure. In order to complete this extrapolation, the PDR was multiplied by the number of
applications made per year and the number of years the worker was expected to be exposed, and
then divided by the total duration of time assessed. Based on CDFA’s expert opinion, the worker
was assumed exposed for no more than 20 work years as part of applications made under the
Proposed Program.

Dermal Exposure to Soil

The PAW’s chronic SDE was estimated in the same method as acute SDE, but using the chronic
chemical concentration in soil instead of acute. In order to estimate the PAW’s LADD, the
chronic SDE was multiplied by the number of applications made per year and the number of
years the worker was expected to be exposed, and then divided by the total duration of time
assessed. Based on CDFA'’s expert opinion, the worker was assumed exposed for no more than
20 work years as part of applications made under the Proposed Program.

For the methods for estimating concentrations of pesticide active and inert ingredients in soil,
refer to Section 2.3.1.

Inhalation of Vapor from Traps/Lures

The PAW’s LADD was estimated in the same method as the ADD, but then it was extrapolated
to reflect a long-term exposure. This extrapolation was completed by multiplying the ADD by
the maximum number of days per year a worker could be working near a trap/lure and the
number of years a worker is expected to be exposed. This value was then divided by the total
duration of time assessed and the worker’s body weight, assumed to be 80 kg (US EPA, 2011p).
The maximum number of days per year a worker could be working near a trap/lure was
estimated by multiplying the number of reapplications per year by the reapplication interval.
Based on CDFA'’s expert opinion, the worker was assumed exposed for no more than 20 work
years as part of applications made under the Proposed Program.
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For the methods for estimating concentrations of trapping agents and lures in the air, refer to
Section 2.3.1.

Post-Application-Worker Cancer Exposure Assessment

When estimating chronic exposure for cancer assessments, the same methods were followed as
in the chronic non-cancer assessment, except that total duration of time assessed was equal to a
lifetime (70 years) rather than the duration of exposure (OEHHA, 2012c).

Downwind-Bystander

The downwind bystander (DWB) represents any adult or child that is downwind from an
application site and has the potential to be exposed to off-site drift. In accordance with US EPA’s
Overview of Issues Related to the Standard Operating Procedures for Residential Exposure
Assessment (US EPA, 1999f), the DWB was assumed to be 25 feet away from the application
site. When ground equipment is used, the DWB was assumed to be exposed to drift through
inhalation, and when airblast and aerial equipment is used, the bystander was assumed to receive
both inhalation and dermal exposure. Exposure was assumed to be de minimus for a bystander
during soil drench and trap/lure applications. Both an adult bystander and a child bystander
assessment were completed.

Due to the fact that the DWB would most likely be a resident, three life-stages were considered
in the analysis. The first life-stage, the infant, was considered to be between the ages of 0 to <2
years old and was assumed to have inconsequential exposure to drift from pesticide active or
inert ingredients applied under the Proposed Program. This inconsequential exposure
assumption for the infant is made under the assumption that infants spend most of their time
indoors under supervision of an adult. Furthermore, infants are believed to spend only a few
hours, if any, outdoors in areas affected by drift. The second life-stage, the child, was considered
to be between the ages of 2 to <16 years old (US EPA 2005q), and the final life-stage, the adult,
was considered to be age 16 to 40 years old (DTSC 2011a).

Downwind-Bystander Acute Exposure Assessment

Exposure for the DWB was estimated using a pesticide flagger as a surrogate (US EPA, 1999f).
US EPA’s Occupational Pesticide Handler Unit Exposure Surrogate Reference Table and the
Occupational Pesticide Handler Exposure Database (OPHED) methods described in US EPA
Review of Worker Exposure Assessment Methods (US EPA 2013b; US EPA 2007k) were used to
characterize the exposure a flagger would receive from a given application. For additional details
on OPHED, refer to the Mixer-Loader-Applicator exposure assessment.

In all cases, unit exposures for a “Flagger” exposed to liquids were selected from the Surrogate
Reference Table (US EPA, 2013b). Due to the fact that the DWB is not directly involved in the
application, PPE required by the label was irrelevant to the assessment, and the DWB was
assumed to be wearing a single layer of clothes with no gloves and no respirator.

The percent of pesticide active or inert ingredient that drifts 25 feet from the application site was
modeled using AgDRIFT Version 2.1.1 (US EPA, 2010p). For details on how AgDRIFT was
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used to estimate off-site drift, refer to Pesticide Off-target Drift in Section 2.3.1: Estimating
Pesticide Environmental Concentrations.

The DWB’s ADD was estimated using the application rate, the percent off-site drift, the acres
treated per day, the OPHED unit exposure, and the bystander’s body weight, which was assumed
to be 80 kg for an adult and 18.6 kg for a child (US EPA, 2011p).

Downwind-Bystander Chronic Non-cancer Exposure Assessment

The DWB’s LADD to pesticide active and inert ingredients was estimated by extrapolating the
DWB?’s single-day exposure to a long-term exposure. In order to make this extrapolation, the
ADD was multiplied by the number of applications made per year and the number of years the
DWB is expected to be exposed, and then divided by the total duration of time assessed. In a
residential setting, the DWB was assumed to have the potential to be exposed for a duration of 3
years, which, based on CDFA’s expert opinion, is the maximum consecutive years Proposed
Program treatments would ever be expected to occur at a single residence. For a DWB living
next to a production agriculture field or a nursery, the exposure duration was assumed to be 24
years for an adult (DTSC, 2011a) and 14 years for a child (US EPA, 2005q).

Downwind-Bystander Cancer Exposure Assessment

When estimating chronic exposure for cancer assessments, the same methods were followed as
in the chronic non-cancer assessment, except that total duration of time assessed was equal to a
lifetime (70 years) rather than the duration of exposure (OEHHA, 2012c).

In order to consider a resident who may live next to a production agriculture facility or nursery
his/her entire life, an aggregate lifetime downwind bystander was analyzed by summing the
cancer risk for the child DWB and the adult DWB. For additional details on summing risk
values, refer to Risk Characterization Section 2.4.

Post-Application-Resident

The post-application-resident (PAR) represents a typical individual living in an urban or
residential environment who has the potential to come into contact with pesticide active or inert
ingredient residues after residential treatments conducted under the Proposed Program. The PAR
was conservatively assumed to be active in the gardens and trees on his/her property and to
consume homegrown produce. An adult resident was assumed to be exposed to residues on plant
surfaces and soil through dermal contact and through ingestion of treated produce. A child
resident was assumed to be exposed to residues on plant surfaces and soil through dermal
contact, incidental ingestion of residues on vegetation from hand-to-mouth activity, and
ingestion of treated produce and soil. Both the adult and child were expected to have the
potential to be exposed to trapping agents and lures through the inhalation pathway, due to the
possibility that a trap/lure may be placed in a residential setting. Post-application inhalation
exposure to pesticide active or inert ingredient air concentrations was considered de minimus.

For the purposes of this risk assessment, the resident was analyzed over three life-stages. The
first life-stage, the infant resident, was considered to be between the ages of 0 to <2 years old and
was assumed to have negligible exposure to pesticide active and inert ingredients applied under
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the Proposed Program due to lack of activity in typically treated areas. Infants spend most of
their time indoors and away from areas affected by Proposed Program treatments. When
outdoors, infants are typically under adult supervision and are less mobile than children over the
age of 2 years old; therefore, are less likely to spend a significant duration of time in treated
areas. The second life-stage, the child resident, was considered to be between the ages of 2 to
<16 years old (US EPA 2005q) and was conservatively assumed to spend time playing in treated
areas. The final life-stage, the adult resident, was considered to be 16 to 40 years old (DTSC
2011a).

Post-Application-Resident Acute Exposure Assessment

Dermal Exposure to Vegetation

Both the adult PAR’s and child PAR’s dermal exposure to pesticide active or inert ingredient
residues on vegetation were assessed using US EPA’s SOP (US EPA, 2012l). US EPA’s SOP
provides Microsoft Excel-based models to estimate residential exposure associated with various
activities and settings. For this particular dermal assessment, the SOP for Gardens and Trees was
selected. The “Gardens” category within the Gardens and Trees SOP was used to estimate
exposure in almost all cases; the only exception is that the “Trees” category was selected for the
use of pesticide products for control of Pierce’s disease and the application of Sevin SL in the
Pest Detection/Emergency Program - Eradication.

The first step of the Gardens and Trees SOP equation was to estimate the DFR of the desired
pesticide active or inert ingredient. The DFR represents the amount of material on the surface of
a plant that is available for dermal transfer to a receptor’s skin after an application has occurred
(US EPA, 20121).

The SOP makes use of transfer coefficients (Tc) to estimate the transfer of residue from leaf-
surface to skin. These Tcs were derived from occupational reentry exposure studies conducted by
the Agricultural Reentry Task Force meant to represent likely residential activities performed in
gardens or trees. The Tcs recommended by the SOP for use in garden settings were 8,400
cm?/hour for an adult and 4,600 cm?/hour for a child age 6 to < 11 years old. For assessing
activities in tree settings, the Tcs were 1,700 cm?hour for adults and 930 cm?/hour for children 6
to <11 years old (US EPA, 2012l).

The index life-stage for a child assessed in the Gardens and Trees SOP was 6 to <11 years old
because "it is assumed that younger children (i.e., <6 years old) won't utilize these areas for
playing nor engage in the types of activities associated with these areas (e.g., gardening or
picking fruits) to the extent that older children will” (US EPA, 2012l). The default exposure
factors used in the SOP were left unchanged for the adult and child PAR.

In order to estimate the PAR’s ADD, the DFR was multiplied by the surface-to-skin transfer
factor and the number of hours per day the resident was expected to be exposed, and then divided
by the resident’s body weight. The SOP assumed the adult was exposed for 2.2 hours per day
and weighed 80 kg (US EPA, 2012I). The child was assumed to be exposed for 1.1 hours per day
and weighed 32 kg (US EPA, 2012l).
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For additional details of the methods for estimating the surface residue on foliage, refer to
Section 2.3.1.

Dermal Exposure to Soil

PAR dermal exposure to pesticide active or inert ingredient residues in soil was evaluated for
soil drench applications only. The exposures assessed for dermal contact with soil after a drench
treatment and dermal contact with treated vegetation after foliar treatment were considered
protective of the exposure a resident would receive from dermal contact with soil after a foliar
treatment.

Acute SDE was estimated using the acute concentration of pesticide active or inert ingredient
estimated to be in soil after an application, the resident’s surface area that typically contacts soil,
a soil-to-skin adherence factor, the number of times the resident is expected to come in contact
with treated soil per day, and the resident’s body weight. For the purposes of this risk
assessment, a DTSC surface area of 5,700 cm?/event was selected for the adult and 2,900
cm?/event for the child (DTSC, 2011a). A soil adherence factor of 0.07 mg/cm?® was chosen for
the adult and an adherence factor of 0.2 mg/cm? was used for the child (DTSC, 2011a). Both the
PAR adult and child were assumed to contact soil 71 times per hour, based on the 90™ percentile
soil contact rate of both hands of a child age 1 to 5 years old (US EPA, 2011p). The PAR was
conservatively assumed to spend 16 hours per day outside in treated areas and to have a body
weight of 80 kg for an adult and 18.6 kg for a child (US EPA, 2011p). The method for estimating
the PAR’s dermal ADD for soil was based on US EPA’s Risk Assessment Guidance for
Superfunds (RAGS) (US EPA, 1989¢). Although RAGS is most commonly used to estimate
continuous exposure, it was used to estimate acute dermal exposure, in this case, due to lack of
appropriate alternative methodology. Refer to Section 4.1.2 Model Limitations for additional
details.

For the methods for estimating concentrations of pesticide active and inert ingredients in soil,
refer to Section 2.3.1.

Ingestion of Treated Vegetation

Exposure to Proposed Program-applied pesticide active and inert ingredients via ingestion of
treated vegetation was evaluated for both the PAR adult and child. Methods from the US EPA’s
Risk Assessment Guidance for Superfunds (RAGS) (US EPA, 1989¢) and exposure factors from
US EPA’s Exposure Factors Handbook: 2011 Edition (EFH)(US EPA, 2011p) were used in this
assessment.

The PAR’s acute intake (Al) was estimated by multiplying the acute concentration of pesticide
active or inert ingredient estimated to be in and on the edible tissue by the amount of vegetation a
resident was expected to consume per day relative to his/her body weight. The PAR adult
assessment used a vegetation ingestion rate of 0.57 g/kg-day, based on mean citrus intake for
adults 50 years and older, from EFH (US EPA, 2011p). The vegetation ingestion rate for an adult
age 50 years and older was used because it was more health-protective than the rate provided for
other age brackets starting and ending in the assessed life-stage of an adult. The PAR child
assessment used a vegetation ingestion rate of 2.5 g/kg-day, based on the mean citrus intake for a
3to 5 year old child (US EPA, 2011p).
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Although RAGS is most commonly used to estimate continuous exposure, it was used to
estimate acute exposure due to ingestion of treated vegetation, in this case, due to lack of
appropriate alternative methodology. Refer to Section 4.1.2 Model for additional details.

For the methods for estimating concentrations of pesticide active and inert ingredients in and on
plant tissue, refer to Section 2.3.1.

Incidental Ingestion of Vegetation Residues

The PAR child was assumed to potentially come into contact with Proposed Program-applied
pesticide active and inert ingredients by contacting residues on vegetation and then transferring
that residue from his/her hand to mouth. Estimations of incidental ingestion for the PAR child
are considered health protective of the PAR adult.

US EPA’s SOP (US EPA, 2012l), specifically the Lawns/Turf SOP, was the method used for this
exposure assessment. Although the Gardens and Trees SOP would have been the more ideal
method, it did not include a hand-to-mouth analysis; therefore, Lawns/Turf was chosen as a
conservative surrogate. As described in the Dermal Exposure to Vegetation assessment, the
index life-stage for child residents contacting residues in gardens and trees was 6 to <11 years of
age; however, the Lawns/Turf SOP hand-to-mouth assessment did not provide exposure factors
for this life-stage. Instead, exposure factors for a child age 3 to <6 years old were used, as they
are believed to be more conservative.

In accordance with the SOP, the dermal contact with vegetation exposure value, which was
estimated in the Dermal Exposure to Vegetation assessment, was multiplied by the fraction of
residue on the child’s hands compared to total surface residue. The result was then divided by the
typical surface area of a child’s hands to estimate the potential amount of residue available on the
PAR child’s hands. In order to find the ADD, the SOP then factored in the fraction of hand
surface area mouthed each event, the typical surface area of one hand, the number of hours per
day the child may be exposed, the number of times the child contacts treated vegetation per hour,
the fraction of residue removed from saliva, the frequency of hand-to-mouth contacts per hour,
and the child PAR’s body weight (US EPA, 2012l). Exposure factors for a child 3 to <6 years
old, provided in the Lawns/Turf SOP (US EPA, 2012l), and a body weight of 18.6 kg (US EPA,
2011p) were used to complete the exposure assessment.

Ingestion of Soil

PAR exposure to chemical residues in soil through ingestion was evaluated for soil drench
applications only. The exposures assessed for ingestion of soil after a drench treatment and
incidental ingestion of residues on treated vegetation after foliar treatment were considered
protective of the exposure a resident would receive from dermal contact with soil after a foliar
treatment and incidental ingestion of residues on soil from hand-to-mouth activity after a drench
treatment.

The PAR child was assumed to potentially be exposed to Proposed Program-applied pesticide
active and inert ingredient residues by intentionally ingesting soil. Estimations of ingestion of
soil for the PAR child are considered health protective of the PAR adult.
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Methods from the US EPA’s Risk Assessment Guidance for Superfunds (RAGS) (US EPA,
1989¢) and exposure factors from US EPA’s Exposure Factors Handbook: 2011 Edition (EFH)
(US EPA, 2011p) were used in this assessment.

The PAR child’s Al of residues on soil was estimated using the concentration of pesticide active
or inert ingredient estimated to be in soil by a soil ingestion rate, the fraction of soil ingested that
had been treated, and the child’s body weight, which was assumed to be 18.6 kg (US EPA,
2011p). A soil ingestion rate of 1,000 mg soil/day was chosen from US EPA EFH (US EPA,
2011p) and was based on the ingestion by a child of age 1-<21 years old engaging in pica
behavior (i.e., intentional ingestion of soil). The fraction of soil ingested from a treated site was
conservatively assumed to be 100%.

Although RAGS is most commonly used to estimate continuous exposure, it was used to
estimate acute soil ingestion, in this case, due to lack of appropriate alternative methodology.
Refer to Section 4.1.2 Model Limitations for additional details.

For the methods for estimating concentrations of pesticide active and inert ingredients in soil,
refer to the Section 2.3.1.

Inhalation of Vapor from Traps/Lures

When traps/lures were applied in residential settings, the PAR had the potential to be exposed to
trapping agent and lure vapors.

The PAR’s Al was estimated using the concentration of trapping agent or lure estimated to be in
the air, the amount of air the resident breathes per hour, and the number of hours per day the
resident may be in the vicinity of the trap. The exposure was then normalized for the PAR’s body
weight, assumed to be 80 kg for an adult and 18.6 kg for a child (US EPA, 2011p). For purposes
of this risk assessment, the PAR adult was assumed to breathe 0.667 m*/hour (US EPA, 2011p)
and to be near a trap for 16 hours per day. The PAR child was assumed to breathe 0.421 m*hour
(US EPA, 2011p) and to be near a trap for 16 hours per day. The method for estimating the
PAR’s inhalation ADD for traps/lures was based on US EPA’s Risk Assessment Guidance for
Superfunds (RAGS) (US EPA, 1989¢). Although RAGS is most commonly used to estimate
continuous exposure, it was used to estimate acute inhalation exposure, in this case, due to lack
of appropriate alternative methodology. Refer to Section 4.1.2 Model Limitations for additional
details.

For the methods for estimating concentrations of trapping agents and lures in the air, refer to
Section 2.3.1.

Post-Application-Resident Chronic Non-cancer Exposure Assessment

Dermal Exposure to Vegetation

The PAR’s LADD was estimated by extrapolating the resident’s single day exposure to a long-
term exposure. In order to complete this extrapolation, the ADD was multiplied by the number of
applications made per year and the number of years the resident was expected to be exposed, and
then divided by the total duration of time assessed. Based on CDFA’s expert opinion, the
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duration of Proposed Program treatments at a single residence was assumed to be 3 years, which
would be an estimate of the longest period of yearly treatment intervals for residential programs.

Dermal Exposure to Soil

The PAR’s chronic SDE was estimated in the same method as acute SDE, but using the chronic
chemical concentrations in soil instead of acute. In order to estimate the PAR’s chronic daily
intake (CDI), the chronic SDE was multiplied by the number of applications made per year and
the number of years the resident was expected to be exposed, and then divided by the total
duration of time assessed. For the reasons described previously, the duration of Proposed
Program treatments at a single residence was assumed to be 3 consecutive years.

For the methods for estimating concentrations of pesticide active and inert ingredients in soil,
refer to Section 2.3.1.

Ingestion of Treated Vegetation

The PAR’s chronic exposure to chemical residues in and on vegetation was estimated in the
same method as acute exposure, but using a chronic residue concentration in and on vegetation
instead of acute. The CDI was estimated by factoring in the number of applications made per
year and the number of years the resident is expected to be exposed, and then averaging over the
total duration of time assessed. For the reasons described previously, the duration of Proposed
Program treatments at a single residence was assumed to be 3 consecutive years.

For the methods for estimating concentrations of pesticide active and inert ingredients in and on
plant tissue, refer to Section 2.3.1.

Incidental Ingestion of Vegetation Residues

The PAR child’s LADD was estimated by extrapolating the child’s single day exposure to a
long-term exposure. In order to complete this extrapolation, the ADD was multiplied by the
number of applications made per year and the number of years the resident was expected to be
exposed, and then divided by the total duration of time assessed. For the reasons described
previously, the duration of Proposed Program treatments at a single residence was assumed to be
3 consecutive years.

Ingestion of Soil

The PAR child’s chronic exposure to pesticide active or inert ingredients in soil through
ingestion was estimated in the same method as acute exposure, but using a chronic soil
concentration instead of an acute soil concentration. The CDI was estimated by factoring in the
number of applications made per year and the number of years the resident is expected to be
exposed, and then averaging over the total duration of time assessed. For the reasons described
previously, the duration of Proposed Program treatments at a single residence was assumed to be
3 consecutive years.

For the methods for estimating concentrations of pesticide active and inert ingredients in soil,
refer to Section 2.3.1.

Inhalation of Vapor from Traps/Lures
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The PAR’s CDI was estimated in the same method as the Al, but then it was extrapolated to
reflect a long-term exposure. In order to complete this extrapolation, the Al was multiplied by
the maximum number of days per year a resident may be near a trap/lure and the number of years
a resident was expected to be exposed. This value was then divided by the total duration of time
assessed. The maximum number of days per year a resident could be in the vicinity of a trap/lure
was estimated by multiplying the number of reapplications per year by the reapplication interval.
For the reasons described previously, the duration of Proposed Program treatments at a single
residence was assumed to be 3 consecutive years.

For the methods for estimating concentrations of trapping agents and lures in the air, refer to
Section 2.3.1.

Post-Application-Resident Cancer Exposure Assessment

When estimating chronic exposure for cancer assessments, the same methods were followed as
in the chronic non-cancer assessment, except that total duration of time assessed was equal to a
lifetime (70 years) rather than the duration of exposure (OEHHA, 2012c).

During & Post-Application Resident

The during-and-post-application-resident (DPAR) represents a combination exposure of a
resident who is downwind at the time his/her property is being treated, and who has the potential
to be exposed to the pesticide active or inert ingredient residues on the treated vegetation after
the application. In other words, under this receptor analysis, the downwind-bystander and the
post-application-resident were considered to be the same individual. Both the adult and the child
were analyzed.

In order to estimate the DPAR’s exposure, the DWB’s and the PAR’s exposure values were
summed. For additional details about DWB and PAR exposure, refer to the Downwind-
Bystander exposure assessment and the Mixer-Loader-Applicator exposure assessment.

Fumigation Worker

The fumigation-worker (FUW) represents a worker employed at a commodity fumigation facility
who has the potential to be exposed during any fumigation activity, including but not limited to
applying the fumigant in the fumigation chamber, aerating the chamber, or using a forklift to
unload the commodity from the chamber. Fumigations may occur in shipping, packaging, and
transport environments in sea vans or chambers, and all fumigation activities were assumed to be
performed according to appropriate fumigation guidelines. The FUW was expected to be
exposed to Proposed Program-applied fumigants through the inhalation route. Dermal exposure
was assumed to be de minimis when compared to the inhalation route.

Due to the lack of fumigation exposure monitoring data representing current fumigation
standards, the FUW was analyzed qualitatively. CDPR’s assumptions of worker exposure,
reported in Methyl Bromide Risk Characterization Document, Volume 1: Inhalation Exposure
(CDPR, 2002f), and the modeling used to estimate those exposures, contained in Reference
Manual: Methyl Bromide Commodity Fumigation (CDPR, 1994c), were reviewed and deemed
appropriate for this risk assessment. Fumigation facilities and workers were expected to follow
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the permit conditions reported in Appendix C, Department of Pesticide Regulation Recommended
Permit Conditions (CDPR, 2012¢) in order to reduce exposure to a methyl bromide
concentration such that adverse health effects are minimized.

Fumigation Downwind Bystander

The fumigation-downwind-bystander (FDWB) represents an individual downwind from a
commodity fumigation site that has the potential to be exposed to fumigants through off-site
drift. Fumigations may occur in shipping, packaging, and transport environments in sea vans or
chambers, and all fumigation activities were assumed to be performed according to appropriate
fumigation guidelines. The FDWB was expected to be exposed to Proposed Program-applied
fumigants through the inhalation route. Dermal exposure was assumed to be de minimis when
compared to the inhalation route.

Due to the lack of fumigation exposure monitoring data representing current fumigation
standards, the FDWB was analyzed qualitatively. CDPR’s assumptions of residential exposures,
reported in Methyl Bromide Risk Characterization Document, Volume 1: Inhalation Exposure
(CDPR, 2002f), and the modeling used to estimate those exposures, contained in Reference
Manual: Methyl Bromide Commodity Fumigation (CDPR, 1994c), were reviewed and deemed
appropriate for this risk assessment. Fumigation facilities were expected to follow the permit
conditions reported in Appendix C, Department of Pesticide Regulation Recommended Permit
Conditions (CDPR, 2012e) in order to reduce exposure ) in order to reduce exposure to a methyl
bromide concentration such that adverse health effects are minimized.

Post-Transfer Worker

The post-transfer-worker (PTW) represents a worker employed at a post-transfer receiving
facility who has the potential to be exposed to fumigant that has off-gassed from treated
commodity during transport. Post-transfer worker inhalation exposure may occur as a result of
unloading treated commodities from transport containers after fumigations conducted under the
for control of ACP and fruit flies. Ingestion and dermal are not evaluated for this receptor
because the PTW is assumed not to consume treated commodities and dermal penetration is
considered negligible relative to inhalation exposure for fumigants.

Post-Transfer Worker Exposed to Fumigants Acute Exposure Assessment

The PTW’s Al was estimated using the concentration of off-gassed fumigant estimated to be in
the air, the amount of air the worker breathes per hour, and the number of hours worked per day.
The exposure was then normalized for the PTW’s body weight, assumed to be 80 kg (US EPA,
2011p). For purposes of this risk assessment, the PTW was assumed to breathe 0.667 m*/hour
(US EPA, 2011p) and to work 1 hour per day. The method for estimating the PTW’s ADD was
based on US EPA’s Risk Assessment Guidance for Superfunds (RAGS) (US EPA, 198%).
Although RAGS is most commonly used to estimate continuous exposure, it was used to
estimate acute inhalation exposure, in this case, due to lack of appropriate alternative
methodology. Refer to Section 4.1.2 Model Limitations for additional details.
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For the methods for estimating the concentration of fumigant in the air that off-gassed from
treated commaodities, refer to Section 2.3.1.

Post-Transfer Worker Exposed to Fumigants Chronic Non-cancer Exposure Assessment

The PTW’s LADD was estimated by extrapolating the worker’s single day exposure to a long-
term exposure. In order to complete this extrapolation, the Al was multiplied by the number of
applications made per year and the number of years the worker was expected to be exposed, and
then divided by the total duration of time assessed. Based on CDFA’s expert opinion, the worker
was assumed exposed for no more than 20 work years as part of applications made under the
Proposed Program.

Post-Transfer Worker Exposed to Fumigants Cancer Exposure Assessment

When estimating chronic exposure for cancer assessments, the same methods were followed as
in the chronic non-cancer assessment, except that total duration of time assessed was equal to a
lifetime (70 years) rather than the duration of exposure (OEHHA, 2012c).

Conceptual Site Models

A conceptual site model (CSM) is a written and graphical presentation of predicted relationships
among chemical sources (pesticide application scenario) and receptor exposure (i.e. inhaling
pesticide, dermal contact with pesticide, or ingestion of pesticide). It includes a description of the
complete exposure pathways and outlines the primary release mediums, impacted media, and
potential routes of exposure for each receptor. A complete exposure pathway is how a chemical
can be traced, or expected to travel, from a source (application of chemical) to a plant, soil, air
and eventually a human receptor that can be affected by that chemical. An exposure pathway that
is not complete means that it is unlikely for that human receptor to be exposed to the chemical by
that means. Each human health CSM covers the multiple pathways through which human
receptors can be exposed to pesticide active and inert ingredients applied as part of a Proposed
Program activity.

The starting point of the CSMs is the application technique which determines the first release of
the chemical into the environment. The different possible pesticide application techniques
addressed in this HHRA are: fumigation, trapping, spray (ground or aerial), soil treatment, and
tablets inserted in the soil. The next exposure step following an application depends on the
environmental media that the chemical reaches after application. These chemical residues may
occur in the soil, air, water, the treated crop, as well as non-target plants and possibly humans
(i.e. applicator) present at the time of the application. In nonagricultural settings, native or
ornamental plants as well as the soil beneath them will retain chemical residues. The target plants
or other plants present within the treated area can acquire residues via direct application as well
as from uptake from the soil. Soil uptake is particularly prevalent following direct soil
applications.

Following a spray application, the potential exists for off-site movement via aerial drift
(hereinafter referred to as “drift”) such that residues of the chemicals may be present in surface
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water and adjacent untreated areas. Downwind bystanders may be present and be exposed to
chemicals by aerial drift through the inhalation or dermal pathways.

Once the chemical residue is present in various environmental media, three routes of exposure
exist for a human receptor to become exposed: ingestion, dermal, and inhalation. For activity-
specific CSMs, refer to the Conceptual Site Model sections within activity-specific subsections
in section 3.

2.4 Risk Characterization

The risk characterization compared estimates of pesticide active or inert ingredient receptor
exposure (e.g., ADD, Al, LADD, CDI) with receptor-specific toxicity values (NO(A)ELs, CSFs)
to arrive at an estimate of risk for each receptor.

2.4.1 Non-Cancer Effects

The method used to quantify non-cancer risk for each pesticide active or inert ingredient is the
MOE. This unit measures how close the receptor’s daily intake is to the NO(A)EL, or, in other
words, how close a pesticide or inert ingredient exposure is to being a concern. The MOE
approach accounts for uncertainty in inter-species extrapolation and intra-species variation
through the use of two 10x safety factors for a total of 100 target MOE. Thus, MOEs greater than
100 are typically not considered to be of concern (US EPA 2007k). Further interpretation of the
MOE value is dependent on whether the toxicity data are from animals or humans. It should be
noted that MOEs are not probabilistic statements of risk.

The generic formula for estimating a MOE is as follows:

MOE = Toxicity (mg/kg-day) / ADD (mg/kg-day)

Where:
MOE = Margin of Exposure (unitless)
ADD = Average Daily Dose

In situations where multiple pathways are present, multiple applications are made, or when
applications are made with more than one pesticide active or inert ingredient, multiple exposures
occur. A MOE was estimated for each chemical individually and the MOEs were summed
without regard to mode of action or target organs and systems to conservatively estimate the
hazard that may be associated with the combined exposure. Consistent with the evaluation of
individual MOEs, summed MOEs greater than 100 are not considered to be of concern (US EPA
2007k).

The generic formula for summing MOEs is as follows:

MOEiota = 1/((1/MOE;)+(1/MOEy)+...+(1/MOE,))
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Where:
MOE = Margin of Exposure (unitless)

2.4.2 Cancer Effects

The increased probability of developing cancer over a lifetime is the measure used for
quantifying the toxicity of carcinogens. These probabilities identify the increased likelihood of
an individual developing cancer over their lifetime as a result of a chemical exposure and are
estimated based on both experimental and epidemiological carcinogenicity studies of animals
and humans. These probabilities are expressed in terms of the chemical-specific CSF. The CSF
multiplied by the daily intake provides an estimate of the incremental upper bound cancer risk.

Carcinogenic risks represent the incremental probability that an individual will develop cancer
over a lifetime as a result of exposure to a chemical compound. EPA usually assumes a non-
threshold dose-response for carcinogens (i.e., some finite risk no matter how small the dose).
Cancer risk is expressed in terms of probability (e.g., 1 in a million or 1/1,000,000 or 1 x 10°®).
This is because the CSF is “the theoretical upper bound probability of extra cancer cases
occurring in an exposed population assuming a lifetime exposure to a pesticide when the
pesticide dose is expressed in exposure units of milligrams/kilogram-day (mg/kg-day)” (OEHHA
2003c). Consistent with the OEHHA definition, sub-chronic or acute cancer risk is not
considered.

Generally, the LOC for cancer risk is set at no more than one potential new case in a population
of 1 million. This is sometimes expressed as 1/1,000,000 or 1x10° (OEHHA 2001a). Consistent
with risk assessment guidance (US EPA 1989e), estimates of cancer risk are rounded to the
nearest whole number. For example, a value of 1.45 x10°® is rounded to 1x10°®.

In contrast, California’s Proposition 65, the Safe Drinking Water and Toxic Enforcement Act of
1986, defines the LOC as 1 in 100,000 or 1 x 10°. The Proposition 65 value is sometimes
expressed as 10 in 1,000,000, 10/1,000,000, 10 x 10, 10E-06 or 1E-05.

This HHRA takes a conservative and health-protective approach and uses the OEHHA definition
as potentially exceeding the LOC. Therefore, for purposes of this HHRA, estimates of risk at or
below the OEHHA value of 1x107° are deemed to be below the LOC (OEHHA 2001a). Values
above 1x107° are evaluated further to determine if the risks exceed the LOC given additional
qualitative assessment including limitations of the models that may result in overstatements of
the risk.

The generic formula for estimating cancer risk is as follows:

CR = Potency * LADD

Where:
CR = Cancer Risk (unitless)
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LADD = Lifetime Average Daily Dose (mg/kg-day)
Potency = Cancer Slope Factor (CSF) (mg/kg-day)™

The lifetime exposure value in the equation must be estimated specifically for cancer risk, using
a 70-year averaging time. For dermal cancer assessments, a chemical-specific dermal absorption
factor (DAF) was applied to the dermal lifetime exposure value because only oral CSFs were
available.

Higher susceptibility from early-life exposure to carcinogens was addressed using an age-
dependent adjustment factor (ADAF) of three (3) for children between the ages of 2 to <16 years
old (US EPA, 2005q). The 0-<2 year old age group was assumed to have de minimis exposure.

The formula used to estimate cancer risk for a child is as follows:

CR = Potency * ADAF* Lifetime Exposure

Where:

CR = Cancer Risk (unitless)

Potency = Cancer Slope Factor (CSF) (mg/kg-day)™
ADAF = Age-dependent Adjustment Factor (unitless)

In situations where multiple pathways are present, multiple applications are made, or when
applications are made with more than one pesticide active or inert ingredient, multiple exposures
occur. A cancer risk was estimated for each pesticide active or inert ingredient and the risk
values were summed to conservatively estimate the total risk that may be associated with the
combined exposure. Consistent with the evaluation of individual cancer risks, summed cancer
risk values less than 1x10°® are not considered to be of concern (OEHHA 2001a).

The generic formula for summing cancer risk values is as follows:

CRtotal = CR1+CR2+ e +CRn

Where:
CR = Cancer Risk (unitless)

2.5 Numeric Data Presentation and Use of the Term “Mitigation”

Numeric data presented in the risk characterization section, by its nature, are often very large or
very small numbers. In order to present these numbers in an easily readable format, scientific
notation is used. For example, the value of 1,290,000 is expressed as 1.29E+06 and the number
0.000000315 is expressed as 3.15E-7. Note that the “E” represents “exponent” or the number 10
raised to a power. The positive (“+”) or negative (“-“) sign following the “E” indicates the
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number of places the decimal point was moved from the original number; a positive sign
indicates that the decimal moved to the left and a negative sign indicates that the decimal moved
to the right.

When the numeric estimate of risk suggests that risk may be unacceptable, one or more
reasonable changes to the application technique or method or assumptions on receptor exposure,
or both, are made. These changes are referred to in this document as “mitigation”, “adjustment”
or “modification” and result in the estimated risk being reduced below an LOC. The term

“mitigation” in this HHRA is not necessarily synonymous with the term as it is used in CEQA.
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3 Risk Assessment Results

The following sections present the HHRA results for each category of pest control activity.
Application scenarios are first summarized, followed by a presentation of CSMs, risk results, an
uncertainty analysis, and conclusions.

Pesticide applications were categorized into separate application scenarios and given a distinct
application scenario identification number (Application Scenario ID). For the Pest
Detection/Emergency Program — Eradication, these were further categorized into separate
application and trapping scenarios and given a distinct application or trapping scenario
identification number (Application Scenario ID and Trapping Scenario 1D, respectively).The
Pest Detection/Emergency Program — Detection and the Integrated Pest Control Program would
only involve trapping, and each trapping scenario is given a Trapping Scenario ID, Each
Application Scenario ID represents a unique combination of pesticide products used, application
method, application rate, number of applications, application interval, application area, and
environmental setting. Each Trapping Scenario ID represents a unique combination of pesticide
products used, trap type, trapping method, treatment rate, and environmental setting.

The estimated environmental concentrations (EECs) of pesticides and inert ingredients resulting
from these application scenarios are available in the Dashboard Database. Note that the estimated
acute environmental concentrations did not account for degradation and dissipation processes
that reduce the environmental concentrations. Degradation and dissipation include, but are not
limited to, soil microbial metabolism, photodegradation, hydrolysis, and plant metabolism.
Therefore, acute estimated environmental concentrations are likely to represent maximum
instantaneous environmental concentrations that may, in reality, be substantially lower at the
time that exposures occur.

In the risk results section, only those application scenarios estimated to have potential for MOEs
or cancer risk above the level of concern (as indicated by a red highlight in the table) are
presented. All other scenarios would have risk below the LOC, and can be reviewed in the
Dashboard Database. In the case where risk was estimated to potentially exceed the LOC,
alternative scenarios or other measures to reduce estimated risk below the LOC are identified.
Such scenarios/measures are suggested as possibilities; other modifications to the scenarios may
also reduce the risk below the LOC.
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3.1 Fruit Fly Control Activities

3.1.1 Application Scenarios
The eight application scenarios for control of fruit flies are summarized in Table 2.

Table 2: Application Scenarios for Fruit Fly Control Activities

Application Application . .
P A
Scenario ID roduct Method* Setting djuvant
FF-01 Meth-O-Gas Q Fumigation Sea Van/Fumigation NA
Chamber
FE.02 Diazinon AG500 Drench-Hudson Small, Medium an'd most NA
Sprayer Large Nurseries
GF-120-Naturalyte Backpack . . . .
FF- R | (F Foam Figh
03 Fruit Fly Bait Sprayer esidential (Fruit) oam Fighter
GF-120-Naturalyte . . . .
FF-04 Fruit Fly Bait Aerial Production Agriculture Foam Fighter
GF-120-Naturalyte Backpack . . .
FF-05 Fruit Fly Bait Sprayer Production Agriculture Foam Fighter
FE-06 Malathion 8 Backpack Residential (Fruit) Foam Fighter,
Aquamul Sprayer Nu-Lure
FE.07 Malathion 8 Backpack Production Agriculture Foam Fighter,
Aquamul Sprayer Nu-Lure
Malathi F Figh
FF-08 alathion 8 Aerial Production Agriculture oam Fighter,
Aquamul Nu-Lure

*In place of a backpack sprayer, groundboom may be used for foliar applications and mechanically-pressurized
sprayer may be used for either foliar or drench applications. As the US EPA OPHED unit exposure for backpack
sprayer is higher than mechanically-pressurized sprayer or groundboom, baseline risk was evaluated using US EPA
OPHED data for backpack sprayer in order to yield health protective risk estimates for scenarios where this
substitution could occur (i.e., where backpack sprayer is listed).

NA - Not applicable; formulation does not contain an adjuvant.

For all applications, exposure was evaluated by assuming the entire treatment area is treated in a
single day. In situations where applications may be made exclusively to potted plants, this
method would be health protective as the modeled area treated would be substantially larger than
the actual area treated (i.e., the sum surface area of all potted plants treated). For the application
scenario FF-02, a more realistic estimation was deemed appropriate. The total area treated used
to estimate exposure for those scenarios was estimated through summation of the surface area of
all pots treated per day. Based on CDFA’s expert opinion and correspondence with nursery staff,
the average pot size was considered to be a 5 gallon pot with a surface area of 0.55 ft, while the
maximum number of pots treatable by one applicator in a day was 300. Multiplying the surface
area treated per pot in acres (1.263E-6 acre/pot or 0.055 square feet per pot) by the total number
of pots treated within a day (300 pot/day) yields the total area treated per day of 165 square
feet/day. This is the maximum total pot surface area that an individual is assumed to be capable
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of treating in a single day and is the acreage used to evaluate receptor exposure for the
application scenario FF-02. Based on this acreage, the corresponding number of pots treatable
within a day for various pot sizes may also be determined by dividing the maximum acreage
treatable (acre) by the surface area per pot of each size (acre/pot) (Table 3).

Table 3: Quantity of Pots Treatable per Day based on Maximum Treatable Surface Area

Surface Area | Surface Area Maximum Treatable. Pot Quantity of Pots Treatable
Pot Size per pot per pot Surface Area per Applicator per Applicator per Day
(ft*/pot) (acre/pot) per Day (square (pot/applicator-day)
feet/applicator-day)
1Gal 0.25 5.74E-06 165 660
3 Gal 0.45 1.03E-05 165 367
5 Gal 0.55 1.26E-05 165 300
7 Gal 1.07 2.46E-05 165 154
15 Gal 1.25 2.87E-05 165 132
24" Box 4 9.18E-05 165 41
36" Box 9 2.07E-04 165 18
48" Box 16 3.67E-04 165 10
6 inch pot 0.2 4.59E-06 165 825
P‘;‘;‘S’:;,Ck 0.25 5.74E-06 165 660
Flat

181851 5" 1.75 4.02E-05 165 94
24" tub 3 6.89E-05 165 55

Source: Surface areas by pot size are based on CDFA’s expert opinion and correspondence with nursery staff.

3.1.2 Conceptual Site Models

CSM s for Fruit Fly Control Activities are presented in Figures 1 through 4.
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Figure 1: Fruit Fly Control Activities Residential Conceptual Site Model

Receptor Groups

Mixer/ Adult During | Child During
Downwind Adult Post- Child Post- & Post- & Post-
Loader/Ap L L L -
Bystander licator Application Application Application | Application
Primary Primary Secondary Impacted Exposure (DWB) (I\F;ILA) @ Resident (PAR) | Resident (PAR) [ Residents Residents
Source Release Source Media Routes (DPAR) (DPAR)
o Air Dermal |- o X o O O O
i’ " Inhalation |—» X X o O X X
Dermal [ O O X X X X
> >
Sail i
i InC|deptaI - o o o X o X
Ingestion
Sprayers —»
Backpack | | Omamental |-»}—22rma o X X X X
(Backpack, Droplets, Ay S—— Hand-to- |_| o
Tank) Vapor or 9 Mouth
Mist >
Treated | | [ permal | © X X X X X
Vegetation i _to-
Edible Handto-| 1 o
. Mouth
Vegetation intentional
entionall ! o 0 X X X X
Ingestion
General Notes:
CSM is for Fruit Fly applications that take place in residential environments.
X - Complete Exposure Pathway
O - Incomplete, Inconsequential, or De Minimis Exposure Pathway
No exposure to pesticides or inert ingredients considered via ingestion of drinking water due to data showing the absence
of these pesticides in surface and groundwater.
Worker exposure scenarios assume that all appropriate personal protective equipment (PPE) is worn according to the product label.
No consumer exposure was evaluated post-purchase of treated plants in nursery.
Specific Notes:
(a) Exposure to MLA includes exposure to the product itself during handling.
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Figure 2: Fruit Fly Control Activities Production Agriculture Conceptual Site Model

Receptor Groups

Downwind Mixer/ Post-
Bystander |Loader/Applicator| Application
Primary Primary Secondary Impacted Exposure (DWB) (MLA) (a) Worker (PAW)
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Ingestion

General Notes:

CSM is for Fruit Fly applications that take place in agricultural environments.

X - Complete Exposure Pathway

O - Incomplete, Inconsequential, or De Minimis Exposure Pathway

No exposure to pesticides or inert ingredients considered via ingestion of drinking water due to data showing the absence of these
pesticides in surface and groundwater.

Worker exposure scenarios assume that all appropriate personal protective equipment (PPE) is worn according to the product label.
No consumer exposure was evaluated post-purchase of treated plants in nursery.

Specific Notes:

(a) Exposure to MLA includes exposure to the product itself during handling.

(b) Exposure to DWB limited to aerial applications.

(c) Aerial MLA receptors do not have a complete exposure pathway.
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Figure 3: Fruit Fly Control Activities Nursery Conceptual Site Model

Receptor Groups

Downwind Mixer/ Post- Combined
Bystander |Loader/Applicator| Application Nursery
Primary Primary Secondary Impacted Exposure (DWB) (MLA) (a) Loader (PAL) | Worker (CNW)
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General Notes:

CSM is for Fruit Fly applications that take place in nursery environments.

X - Complete Exposure Pathway

O - Incomplete, Inconsequential, or De Minimis Exposure Pathway

No exposure to pesticides or inert ingredients considered \via ingestion of drinking water due to data showing the absence of these pesticides in
surface and groundwater.

Worker exposure scenarios assume that all appropriate personal protective equipment (PPE) is worn according to the product label.

No exposure was evaluated for the post-purchase consumer to treated plants in nursery.

Specific Notes:
(a) Exposure to MLA includes exposure to the product itself during handling.
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Figure 4: Fruit Fly Control Activities Fumigation Conceptual Site Model

Receptor Groups

Fumigation
Downwind Fumigation Post-Transfer
. . Bystander Worker (FUW) | Worker (PTW)
Primary Primary Impacted Exposure (FDWB)
Source Release Media Routes
Fumiga’[ion > Air | Dermal |—¥ O O O
Chamber, Sea Inhalation |— X X O
Containers, Plant _ _
and Tarps > Ofigassing > Air —»| Inhalation [—» O @] X

General Notes:

CSM is for Fruit Fly quarantine fumigations that take place in a variety of facilities and vessels, including, but not limited to, sea van
containers.

X - Complete Exposure Pathway

O - Incomplete, Inconsequential, or De Minimis Exposure Pathway

No exposure to pesticides or inert ingredients considered via ingestion of drinking water due to data showing the absence of these
pesticides in surface and groundwater.

Worker exposure scenarios assume that all appropriate personal protective equipment (PPE) is worn according to the product label.
No consumer exposure was evaluated post-purchase of treated plants.
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3.1.3 Risk Results

Table 4 presents the baseline run for the sole scenario that suggested the potential for risk levels
above the LOC. The MOE for all other fruit fly scenarios were equal to or greater than 100,
indicating that the estimated non-cancer hazard was below the LOC. Cancer risk could not be
estimated because none of the chemicals evaluated showed evidence of carcinogenicity.

FE-01
Table 4: FF-01- Baseline
Scenario FF-01 A.l. App Rate (lbs/acre) NA
Run Baseline- Fumigation Apps per Year 30
Product Meth-0-Gas Q Acres per Day NA
Adjuvant none App Interval (days) NA
Setting Sea Van/Fumigation Chamber
App Method Fumigation
Post-Transfer-Worker
PTW
Ingredient Inhalation
Acute MOE Dimethyl ether 1.29E+06
Chronic MOE Dimethyl ether 1.57E+07
Acute MOE Methyl Bromide 1.87E-01
Chronic MOE Methyl Bromide 1.74E+00
Acute MOE Methyl chloride 6.07E+04
Chronic MOE Methyl chloride 7.38E+04
Acute MOE Summed Chemicals 1.87E-01
Chronic MOE Summed Chemicals 1.74E+00
Notes:

If the MOE value is greater than 100, it is unlikely that exposure will cause adverse health effects. Non-cancer MOE values
greater than 100 generally do not warrant further investigation or mitigation.

The most sensitive adverse effect of methyl bromide that has been identified by CDPR due to
acute inhalation exposure is decreased spleen weight and decreased responsiveness (depression),
based on a sub-chronic study in dogs (CDPR, 2002a). CDPR has identified the most sensitive
adverse effect due to chronic inhalation exposure to be nasal epithelial hyperplasia and
degeneration, based on a chronic study in rats (CDPR, 2002a). These potential adverse effect
were the basis for all of the acute and chronic inhalation assessments on imidacloprid.
Approaches were identified that are expected to lower potential exposures so MOEs exceed 100
(i.e., potential exposures are no more than 1/100™ of the NO(A)EL in the most sensitive animal
species tested) as follows.
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Reduced exposure resulting in risk below the LOC (i.e., MOE > 100) to the PTW can be
achieved through implementation of practices described in CDPR, 2011c. These practices are
intended to reduce build-up and/or subsequent exposure to methyl bromide within containers and
may include, but are not limited to:

e Keeping air vents open during loading

e Keeping air vents open during transit

e Keeping air vents open at all times during truck arrival

e Keeping cargo doors open for 15 minutes prior to discharge of cargo

e Keeping refrigeration unit on and set to target temperature throughout loading, transit,
and arrival periods

e Use of real-time air analyzers

Limited fumigation exposure monitoring data are available for FUWs and FDWBs (CDPR,
2002). CDPR has prepared guidance on fumigation procedures and associated mitigation
(CDPR, 2012), of which some reliance is made on the existing 2002 data. The available
modeling approach and data (CDPR, 1994) suggest that current mitigations are sufficient to
reduce acute exposure to the FUW and FDWB to levels resulting in risk below the LOC.
However, available exposure monitoring data suggests potential exists for sub-chronic and
chronic risk to these receptors (CDPR, 2002). Mitigation, if any, that may be required to reduce
sub-chronic and chronic exposure of methyl bromide below the LOC for these receptors is being
further assessed by CDPR.

3.1.4 Uncertainty Analysis

Plant Off-gassing Model

Methyl bromide residue plant off-gassing rate is strongly dependent on temperature (Nicas,
2003) where the higher the temperature, the more rapid and complete the off-gassing. Empirical
off-gassing data gathered by CDPR (CPDR, 2002g) was in the range of 10° to 27.2°C and was
used to estimate the exposure to the PTW. Refrigerated containers typically maintain a
temperature range of approximately -1° to 10°C, depending on the commaodity. As a result, off-
gassing is expected to be less in a refrigerated container when compared to the conditions noted
by CDPR in their study. Because the PTW works in a refrigerated container, his estimated
exposure to plant off-gassing is likely overestimated and as a result, his risk is also likely
overestimated.

FE-02 Mixer-Loader-Applicator

The risk values for FF-02 reflect exposure to the MLA who is mixing/loading and applying
Diazinon AG500 wearing double-layer clothes, gloves, and a respirator of PF5. The product
label requires the mixer-loader to use a closed loading system, but the risk assessment does not
account for this engineering control due to limited unit exposure choices in US EPA’s
Occupational Pesticide Handler Unit Exposure Surrogate Reference Table (OPHED) (US EPA,
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2013b). OPHED provides unit exposures for a MLA using a manually-pressurized sprayer or a
backpack sprayer, but it does not allow for splitting the mixer-loader’s exposure from the
applicator’s exposure; therefore, the same PPE designation had to be applied to the MLA as a
whole. Since the mixer-loader was required to be assessed as wearing less PPE than reality, the
risk is likely overestimated. For additional details on the uncertainty involved with choosing
OPHED unit exposures, refer to the Mixer-Loader-Applicator exposure assessment in Section
2.3.2 and the Program-wide Uncertainty Analysis Section 4.

3.1.5 Conclusions

The MOE for seven of the eight scenarios was equal to or greater than 100, which indicates that
the estimated non-cancer hazard for those seven scenarios would be below the LOC. For all eight
scenarios, cancer risk could not be estimated because none of the chemicals evaluated showed
evidence of carcinogenicity. The MOE for one scenarios was less than 100, which indicates that
some form of adjustment may be appropriate to reduce the non-cancer hazard, cancer risk, or
both.

For the fumigation scenario, FF-01, the FUW, FDWB, and PTW have the potential for risk due
to methyl bromide exposure. Specifically, consistent with the conclusions drawn by CDPR
(2002), potential exists for sub-chronic and chronic risk to the FUW and FDWB. Adjustments, if
any, that would reduce exposure below an LOC have not been assessed and are not known at this
time. The acute and chronic risk to the PTW is addressed through the adoption of the measures
described by CDPR (2011c) and discussed previously.

3.2 Asian Citrus Psyllid Control Activities

3.2.1 Application Scenarios

The 135 application scenarios for control of ACP are summarized in Table 5. Many of these
scenarios are unique in that they often combines the use of more than one pesticide. In fact, with
the exception of ACP-16 (fumigation), a total of 103 ACP scenarios involve multiple pesticide
applications. To analyze these multiple pesticide application scenarios, a total of 32 scenarios
involving single pesticide applications were evaluated separately and then combined. For
example, ACP-01 and ACP-08 never actually occur in isolation. The pesticides in these
scenarios are used in combination with each other as ACP-01-08 and are analyzed as such.
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Table 5: Application Scenarios for Asian Citrus Psyllid Control Activities

.. Product #1 Product #2
Application . .
. Setting Adjuvant Note
Scenario ID Product Application Product Application
Method* Method*

This scenario is a sub-
component of "Combination"
scenarios and is not analyzed

Drench- Large Production nor applied as described
ACP-01 Admire Pro Backpack NA NA . NA . .
Sprayer Nurseries here. Combination s'c.enarlos
are analyzed and utilize both
a drench and a foliar applied
product.
Drench- . . This scenariois a
ACP-01-08 Admire Pro Backpack Baythroid Backpack Large Prod.uctlon NA combination of ACP-01 and
Sprayer XL Sprayer Nurseries ACP-0S.
Drench- . . This scenario is a
ACP-01-10 | Admire Pro Backpack D:g'stg'r :\;4 B:;g;aeik Largﬁu:c::i‘:;t'on NA combination of ACP-01 and
Sprayer ACP-10.
Drench- Backpack Large Production This scenario is a
ACP-01-18 Admire Pro Backpack Movento Sprayer Nurseries NA combination of ACP-01 and
Sprayer ACP-18.
Drench- Backpack Large Production This scenario is a
ACP-01-24 Admire Pro Backpack Sevin SL Sprayer Nurseries NA combination of ACP-01 and
Sprayer ACP-24.
Drench- Backpack Large Production This scenario is a
ACP-01-27 Admire Pro Backpack Tombstone . NA combination of ACP-01 and
Sprayer Nurseries
Sprayer ACP-27.
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Table 5: Application Scenarios for Asian Citrus Psyllid Control Activities (continued)

.. Product #1 Product #2
Application . .
. Setting Adjuvant Note
Scenario ID Product Application Product Application
Method* Method*
This scenario is a sub-
component of "Combination"
Drench- Small, Medium scenarios a'nd is not an.alyzed
ACP-02 Admire Pro Backpack NA NA and most Large NA nor applle.d a% descrlbeq
Sprayer NUrseries here. Combination s.c.enarlos
are analyzed and utilize both
a drench and a foliar applied
product.
Drench- Baythroid Backpack Small, Medium This scenario is a
ACP-02-09 Admire Pro Backpack XL Sprayer and most Large NA combination of ACP-02 and
Sprayer Nurseries ACP-09.
Drench- Danitol 2.4 Backpack Small, Medium This scenario is a
ACP-02-11 Admire Pro Backpack EC Spra\./ Sprayer and most Large NA combination of ACP-02 and
Sprayer Nurseries ACP-11.
Drench- Backpack Small, Medium Flrlfl;frz?l\;ce This scenario is a
ACP-02-17 Admire Pro Backpack Movento and most Large combination of ACP-02 and
Sprayer Sprayer Nurseries Range 415 ACP-17.
Spray Qil
Drench- Backpack Small, Medium This scenario is a
ACP-02-23 Admire Pro Backpack Sevin SL Sprayer and most Large NA combination of ACP-02 and
Sprayer Nurseries ACP-23.
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Table 5: Application Scenarios for Asian Citrus Psyllid Control Activities (continued)

.. Product #1 Product #2
Application . .
. — — Setting Adjuvant Note
Scenario ID Product Application Product Application
Method* Method*
Drench- Backpack Small, Medium This scenario is a
ACP-02-26 Admire Pro Backpack Tombstone P and most Large NA combination of ACP-02 and
Sprayer .
Sprayer Nurseries ACP-26.
This scenario is a sub-
component of "Combination"
ACP-03 Admire Pro Backpack NA NA and most Large NA PP L .
Soraver NUrseries here. Combination scenarios
pray are analyzed and utilize both
a drench and a foliar applied
product.
Drench- Bavthroid Backpack Small, Medium This scenario is a
ACP-03-09 Admire Pro Backpack yXL S rap or and most Large NA combination of ACP-03 and
Sprayer pray Nurseries ACP-09.
Drench- Danitol 2.4 Backonack Small, Medium This scenario is a
ACP-03-11 Admire Pro Backpack EC Sora ) S rap or and most Large NA combination of ACP-03 and
Sprayer pray pray Nurseries ACP-11.
Drench- Backpack Small, Medium Flrl\sl;f:;?,:/ce This scenario is a
ACP-03-17 Admire Pro Backpack Movento P and most Large combination of ACP-03 and
Sprayer . Range 415
Sprayer Nurseries . ACP-17.
Spray Oil
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Table 5: Application Scenarios for Asian Citrus Psyllid Control Activities (continued)

. Product #1 Product #2
Application . .
. — — Setting Adjuvant Note
Scenario ID Product Application Product Application
Method* Method*
Drench- Backpack Small, Medium This scenario is a
ACP-03-23 Admire Pro Backpack Sevin SL S rap or and most Large NA combination of ACP-03 and
Sprayer pray Nurseries ACP-23.
Drench- Backpack Small, Medium This scenario is a
ACP-03-26 Admire Pro Backpack Tombstone P and most Large NA combination of ACP-03 and
Sprayer .
Sprayer Nurseries ACP-26.

This scenario is a sub-
component of "Combination"
scenarios and is not analyzed

Drench- Large Production nor applied as described
ACP-04 Admire Pro Backpack NA NA 8 \ NA pplied as :
Soraver Nurseries here. Combination scenarios
pray are analyzed and utilize both
a drench and a foliar applied
product.
Drench- . . This scenario is a
ACP-04-08 Admire Pro Backpack Bay';(r:-rmd B:crkapaecrk Largsuligc;(;lil;cstlon NA combination of ACP-04 and
Sprayer pray ACP-08.
Drench- . . This scenario is a
ACP-04-10 | Admire Pro Backpack D:g'StOIr :‘4 B:iipaecrk Largﬁu:c::i‘:;t'on NA combination of ACP-04 and
Sprayer pray pray ACP-10.
Drench- Backpack Large Production This scenario is a
ACP-04-18 Admire Pro Backpack Movento S rap or gNurseries NA combination of ACP-04 and
Sprayer pray ACP-18.
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Table 5: Application Scenarios for Asian Citrus Psyllid Control Activities (continued)

.. Product #1 Product #2
Application . .
. — — Setting Adjuvant Note
Scenario ID Product Application Product Application
Method* Method*
Drench- Backpack Large Production This scenario is a
ACP-04-24 Admire Pro Backpack Sevin SL S rap or gNurseries NA combination of ACP-04 and
Sprayer pray ACP-24.
Drench- Backpack Large Production This scenario is a
ACP-04-27 Admire Pro Backpack Tombstone P & . NA combination of ACP-04 and
Sprayer Nurseries
Sprayer ACP-27.

This scenario is a sub-
component of "Combination"
scenarios and is not analyzed

Drench- Large Production nor applied as described
ACP-05 Alias 2F Backpack NA NA & \ NA ppiled as )
Soraver Nurseries here. Combination scenarios
pray are analyzed and utilize both
a drench and a foliar applied
product.
Drench- . . This scenario is a
ACP-05-08 Alias 2F Backpack Bay';(r:-rmd B:crkapaecrk Largsuligc;(;lil;cstlon NA combination of ACP-05 and
Sprayer pray ACP-08.
Drench- This scenario is a
Danitol 2.4 Backpack L P i
ACP-05-10 Alias 2F Backpack E"‘g'gora :Crapaecr argﬁurr:::i‘:;tw” NA combination of ACP-05 and
Sprayer pray pray ACP-10.
Drench- Backpack Large Production This scenario is a
ACP-05-18 Alias 2F Backpack Movento S rap or gNurseries NA combination of ACP-05 and
Sprayer pray ACP-18.
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Table 5: Application Scenarios for Asian Citrus Psyllid Control Activities (continued)

.. Product #1 Product #2
Application . .
. — — Setting Adjuvant Note

Scenario ID Product Application Product Application
Method* Method*
Drench- Backpack Large This scenario is a

ACP-05-24 Alias 2F Backpack Sevin SL S rap or Production NA combination of ACP-05 and
Sprayer pray Nurseries ACP-24.
Drench- Backpack Large This scenario is a

ACP-05-27 Alias 2F Backpack Tombstone S rap or Production NA combination of ACP-05 and
Sprayer pray Nurseries ACP-27.

This scenario is a sub-
component of "Combination"
scenarios and is not analyzed

Drench- Large nor applied as described
ACP-06 Alias 2F .. NA NA Production NA . .
Chemigation . here. Combination scenarios
Nurseries s
are analyzed and utilize both
a drench and a foliar applied
product.
. Mechanically Large This scenario is a
ACP-06-09 Alias 2F Dre‘nch‘— Baythroid Pressurized Production NA combination of ACP-06 and
Chemigation XL .
Sprayer Nurseries ACP-09.
. Mechanically Large This scenario is a
ACP-06-11 Alias 2F Cthr':im:':i-on DSSSO::A Pressurized Production NA combination of ACP-06 and
g pray Sprayer Nurseries ACP-11.
Drench- Mechanically Large This scenario is a
ACP-06-13 Alias 2F N Kontos Pressurized Production NA combination of ACP-06 and
Chemigation .
Sprayer Nurseries ACP-13.
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Table 5: Application Scenarios for Asian Citrus Psyllid Control Activities (continued)

. Product #1 Product #2
Application . .
. — — Setting Adjuvant Note
Scenario ID Product Application Product Application
Method* Method*
i hoi
Drench- Mechanically Large |r’\slgrcro<\al\|lce This scenario is a
ACP-06-17 Alias 2F - Movento Pressurized Production combination of ACP-06 and
Chemigation . Range 415
Sprayer Nurseries . ACP-17.
Spray Qil
Drench- Mechanically Large This scenario is a
ACP-06-23 Alias 2F . Sevin SL Pressurized Production NA combination of ACP-06 and
Chemigation .
Sprayer Nurseries ACP-23.
Mechanically Large This scenario is a
ACP-06-25 Alias 2F Dre.nch.- Tempo SC Pressurized Production NA combination of ACP-06 and
Chemigation Ultra .
Sprayer Nurseries ACP-25.
Drench- Mechanically Large This scenario is a
ACP-06-26 Alias 2F - Tombstone Pressurized Production NA combination of ACP-06 and
Chemigation .
Sprayer Nurseries ACP-26.
This scenario is a sub-
component of "Combination"
Drench- smal, Medium v appled a¢ deseroad
ACP-07 Alias 2F Backpack NA NA and most Large NA PP S .
Soraver Nurseries here. Combination scenarios
pray are analyzed and utilize both
a drench and a foliar applied
product.
Drench- Backpack Small, Medium This scenario is a
ACP-07-09 Alias 2F Backpack Baythroid XL S rap or and most Large NA combination of ACP-07 and
Sprayer pray Nurseries ACP-09.
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Table 5: Application Scenarios for Asian Citrus Psyllid Control Activities (continued)

.. Product #1 Product #2
Application . .
. — — Setting Adjuvant Note
Scenario ID Product Application Product Application
Method* Method*
Drench- Danitol 2.4 Backpack Small, Medium This scenario is a
ACP-07-11 Alias 2F Backpack EC Sora ) S rap or and most Large NA combination of ACP-07 and
Sprayer pray pray Nurseries ACP-11.
Drench- Backpack Small, Medium This scenario is a
ACP-07-13 Alias 2F Backpack Kontos S rap or and most Large NA combination of ACP-07 and
Sprayer pray Nurseries ACP-13.
Drench- Backpack Small, Medium Flrégf:;c\)l\llce This scenario is a
ACP-07-17 Alias 2F Backpack Movento P and most Large combination of ACP-07 and
Sprayer Sprayer Nurseries Range 415 ACP-17
pray Spray Qil )
Drench- Backpack Small, Medium This scenario is a
ACP-07-23 Alias 2F Backpack Sevin SL S rap or and most Large NA combination of ACP-07 and
Sprayer pray Nurseries ACP-23.
Drench- Tempo SC Backopack Small, Medium This scenario is a
ACP-07-25 Alias 2F Backpack UIEc)ra S rap or and most Large NA combination of ACP-07 and
Sprayer pray Nurseries ACP-25.
Drench- Backpack Small, Medium This scenario is a
ACP-07-26 Alias 2F Backpack Tombstone S rap or and most Large NA combination of ACP-07 and
Sprayer pray Nurseries ACP-26.
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Table 5: Application Scenarios for Asian Citrus Psyllid Control Activities (continued)

Application

Product #1

Product #2

Scenario ID
Product

Application
Method*

Product

Application
Method*

Setting

Adjuvant

Note

ACP-08 Baythroid XL

Backpack
Sprayer

NA

NA

Large Production
Nurseries

NA

This scenario is a sub-
component of "Combination'
scenarios and is not analyzed

nor applied as described
here. Combination scenarios
are analyzed and utilize both
a drench and a foliar applied
product.

ACP-09 Baythroid XL

Backpack
Sprayer

NA

NA

Small, Medium
and most Large
Nurseries

NA

This scenario is a sub-
component of "Combination'
scenarios and is not analyzed

nor applied as described
here. Combination scenarios
are analyzed and utilize both
a drench and a foliar applied
product.

Danitol 2.4 EC

ACP-10
Spray

Backpack
Sprayer

NA

NA

Large Production
Nurseries

NA

This scenario is a sub-
component of "Combination'
scenarios and is not analyzed

nor applied as described
here. Combination scenarios
are analyzed and utilize both
a drench and a foliar applied
product.
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Table 5: Application Scenarios for Asian Cit