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1 Executive Summary 
This Human Health Risk Assessment (HHRA) is conducted as a supplement to the HHRA 
conducted as part of the Statewide Plant Pest Prevention and Management Program 
Environmental Impact Report (PEIR)(CDFA, 2014a). Eight new alternative scenarios for soil or 
foliar applications with Safari® 20 SG, Merit® 2F, or Marathon® II Greenhouse and Nursery 
Insecticide for the control of glassy-winged sharpshooters were assessed. A ninth alternative 
scenario was not assessed directly but is discussed as comparable to one of the assessed eight 
scenarios. The methods used in this risk assessment largely follow those methods used in the 
previous risk assessment in the Statewide PEIR. Where methods differ, the new assumptions or 
receptors are discussed. 

The application of Safari 20 SG or Marathon II Greenhouse and Nursery Insecticide could occur 
in nursery loading docks or nursery production area settings with foliar applications made to 
containerized host plants using a mechanically pressurized sprayer, hydraulic sprayer, backpack 
sprayer, boom sprayer, and/or aerial application via aircraft. Whereas, Merit 2F applications 
could be made to host plants as foliar, soil drench, or soil injection applications in 
urban/residential setting using a mechanically pressurized sprayer and/or backpack sprayer. 

Acute, subchronic, and chronic dermal, inhalation, and ingestion exposures were considered for 
residents present during and after pesticide application and the following age groups were 
included: <2 year-old, 2-<16 year-old and 16-< year-old. Other receptors considered were the 
resident downwind of pesticide applications and personnel responsible for the handling and 
application of pesticides. Environmental media considered to contain pesticide residue included 
inedible vegetation, edible vegetation, turf, soil and air. 

Risk was quantitatively assessed using the Margin of Exposure (MOE) technique. For this 
HHRA, the target MOE value that indicates an unlikely adverse impact to human health is 300. 
MOE values less than 300 indicate the potential for adverse impacts to health; MOE values 
greater than 300 indicate that adverse health impacts are unlikely. MOE values calculated for this 
HHRA ranged from approximately 400 to greater than 1013. This indicates that exposure to 
pesticides during the Proposed Program is unlikely to result in adverse impacts to human health. 

The magnitude of an MOE is indicative of the general safety of exposure, with larger MOEs 
generally indicating smaller potential health risk. Comparatively large MOEs should not, 
however, be interpreted as encouraging a receptor to unnecessarily come into contact with 
environmental media containing pesticides. 
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2 Introduction 
This Human Health Risk Assessment (HHRA) evaluates available pesticide application scenarios 
within the California Department of Food and Agriculture’s (CDFA) Pierce’s Disease Control 
Program (PDCP) for the control of glassy-winged sharpshooter (GWSS) in urban/residential and 
nursery settings, herein referred to as the “Proposed Program”. This document is a supplement to 
the CDFA Statewide Plant Pest Prevention and Management Program Environmental Impact 
Report SCH # 2011062057 (Statewide PEIR) (CDFA, 2014a). 

2.1 Purpose of the Human Health Risk Assessment (HHRA) 

The purpose of this HHRA is to estimate the human health risk from pesticides used under the 
Proposed Program. Specifically, this HHRA focuses on pesticide applications that may be 
conducted under the Proposed Program to control glassy-winged sharpshooters. The HHRA 
evaluates the potential risk to human health following pesticide applications. When available, 
these scenarios would provide options for treatment of GWSS; they would be utilized in addition 
to previously analyzed treatment scenarios. 

2.2 Approach 

A detailed discussion of the approach for the HHRA process is provided in the Statewide PEIR, 
Volume 3, Appendix B, Human Health Risk Assessment (CDFA, 2014a). 

This HHRA was conducted by using models and exposure data developed primarily by the 
United States Environmental Protection Agency (USEPA) in the context of typical pesticide 
application methods and settings in California. The HHRA depends on these USEPA exposure 
models to estimate chemical environmental concentrations and risk estimates. The majority of 
these models, described in detail in the applicable sections of the Statewide PEIR (CDFA, 
2014a), are Microsoft Excel-based user interface packages that allow for input of information 
specific to the Proposed Program, as well as default data when site-specific data are not 
available. Since multiple models were required for this HHRA and some models require the 
output of previous models as their 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 application scenario. This Excel workbook, developed by 
Blankinship & Associates and Ardea Consulting under contract with CDFA, is referred to as the 
Comprehensive Risk ANalysis Kalculator (CRANK), providing a consolidated tool to estimate 
risk for the HHRA as well as the Ecological Risk Assessment (ERA). 

Staff from the California Department of Pesticide Regulation (DPR), California Department of 
Public Health (CDPH), and Office of Environmental Health Hazard Assessment (OEHHA) 
reviewed and commented on the Proposed Program’s HHRA. The purpose of this involvement 
was to allow for peer review, facilitate the exchange of information, collaborate on methods to 
assess and protect human health and the environment and clearly communicate these methods 
and results to the public. 
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3 Hazard Identification 
The first step in conducting the HHRA is a planning process called Hazard Identification 
(OEHHA, 2001a). This included identification of the ingredients of the pesticide products and 
adjuvants and the use scenarios that are anticipated under the Proposed Program. Pesticide and 
adjuvant ingredients were determined from pesticide manufacturers’ label and safety data sheet 
(SDS). Details regarding the application of chemicals that impact the estimation of potential risk 
are: 

 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) 

Pierce’s Disease Control Program (PDCP) works to minimize the impact of Pierce’s Disease and 
its vectors in California. Pierce's disease is a deadly disease of grapevines, caused by the 
bacterium Xylella fastidiosa, which is spread by a xylem-feeding leafhopper, the glassy-winged 
sharpshooter (GWSS). For the PDCP, CDFA’s involvement includes early detection, 
identification and diagnosis, rapid response, use of integrated pest management (IPM) practices, 
use of biological control, establishment and enforcement of PDCP quarantine regulations, and 
implementation of detection, eradication, exclusion, and control projects. 

3.1 Application Scenarios 

As part of the Statewide PEIR (CDFA, 2014a), 59 application scenarios were analyzed in the 
PDCP. The application scenarios analyzed in this HHRA were not substantially similar to any of 
the previously analyzed scenarios. In the PEIR, four soil drench scenarios with Safari 20 SG 
were analyzed for a nursery setting. In the PEIR, soil drench applications were routinely 
combined with foliar applications of different pesticides and analyzed as such. In this 
assessment, Safari 20 SG (a.i.-dinotefuran, inert-sodium dodecylbenzene sulfonate) with the 
adjuvant No Foam B® (containing dodecylbenzene sulfonate, isopropyl alcohol, ethanolamine, 
polyoxyethylene (POE) nonylphenol, and sodium xylene sulfonate) was analyzed as foliar spray 
in a nursery setting on the loading dock (PDCP-64) or in the nursery production area (PDCP-65). 
Under the Proposed Program, Safari 20 SG with the adjuvant No Foam B could be applied on a 
loading dock or in the production areas as a foliar spray to nursery stock plants using a 
mechanically pressurized sprayer, backpack sprayer, hydraulic sprayer, or boom sprayer. 
Additionally, Safari 20 SG (without an adjuvant) may be applied to all nursery stock throughout 
the entire nursery using a mechanically pressurized sprayer, hydraulic sprayer (PDCP-66), or as 
an aerial application from aircraft (PDCP-66 Aerial). 
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Consistent with the PEIR, CDFA defined the product application rate and other application 
details for each of the specific scenarios in the Program Material Data Sheet (PMDS) found in 
Appendix A: Program Material Data Sheets. The defined application rate in PDCP-64, a foliar 
application of Safari 20 SG to 3750 ft2 on the loading dock, is 0.22 lb/Ac of dinotefuran. The 
defined application rate in PDCP-65, a foliar application of Safari 20 SG to 0.75 acres in the 
nursery production area, is 0.22 lb/Ac of dinotefuran. The defined application rate in PDCP-66, a 
foliar application of Safari 20 SG to the entire nursery (130 acres), is 0.22 lb/Ac of dinotefuran. 
In the PEIR, one soil drench scenario with Merit 2F (a.i.-imidacloprid, inert-glycerin) was 
analyzed for a residential setting. In an addendum to the PEIR, Merit 2F was assessed for the 
eradication of Japanese beetles through application to turf or ornamental groundcover (CDFA, 
2016a). Two new scenarios including application of Merit 2F in residential settings were directly 
analyzed in this HHRA. In this assessment, Merit 2F was analyzed in an urban/residential setting 
when applied as a foliar spray (PDCP-70) and soil drench (PDCP-71). A third scenario (PDCP-
72), is not directly analyzed, but is discussed (see below). 

Merit 2F could be applied under the Proposed Program as a foliar spray to host plants using a 
mechanically pressurized sprayer or a backpack sprayer. The soil drench applications of Merit 2F 
could be made to ornamental plants or groundcover as well as citrus and other fruit trees using a 
mechanically pressurized sprayer. The defined application rate in PDCP-70, a foliar application 
of Merit 2F to 15 acres in a residential setting, is 0.023 lb/Ac of imidacloprid. The defined 
application rate in PDCP-71, a soil drench application of Merit 2F to 15 acres in a residential 
setting, is 0.4 lb/Ac of imidacloprid. 

An additional scenario, PDCP-72, also entailed application of Merit 2F to 15 acres in residential 
settings. Merit 2F could be applied in PDCP-72 at 0.4 lb /Ac of imidacloprid to the soil 
underneath shrubs and trees, including groundcover and fruit trees, as a soil injection. PDCP-72 
was considered substantially similar to the concurrently proposed scenario PDCP-71 (a soil 
drench application) because the two scenarios were identical in most aspects, including 
application site, application rate, applications per year, and retreatment intervals. The scenarios 
differed in that PDCP-72 is applied as a soil injection and PDCP-71 is applied as a soil drench 
application. Because exposure to all receptors in residential settings is anticipated to be less 
through soil injection than soil drench application, PDCP-71 was considered health protective of 
PDCP-72. In subsequent sections of this assessment, any exposures or risks discussed in 
reference to PDCP-71 also apply to PDCP-72. 

Two soil drench scenarios with Marathon II Greenhouse and Nursery Insecticide were analyzed 
for a nursery setting in the Statewide PEIR. In the PEIR, the soil drench application scenarios 
were routinely combined with foliar applications of different pesticides and analyzed as such. In 
this assessment, Marathon II Greenhouse and Nursery Insecticide (a.i.-imidacloprid, inert-
glycerin) with the adjuvant No Foam B (containing dodecylbenzene sulfonate, isopropyl alcohol, 
ethanolamine, POE nonylphenol, and sodium xylene sulfonate) was analyzed as a foliar spray in 
a nursery setting on the loading dock (PDCP-77) or in the nursery production area (PDCP-78). 
Marathon II Greenhouse and Nursery Insecticide with the adjuvant No Foam B could be applied 
on a loading dock or in the production areas as a foliar spray to nursery stock plants using a 
mechanically pressurized sprayer, backpack sprayer, or hydraulic sprayer. 
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The defined application rate in PDCP-77, a foliar application of Marathon II Greenhouse and 
Nursery Insecticide to 3750 ft2 on the loading dock, is 0.027 lb/Ac of imidacloprid. The defined 
application rate in PDCP-78, a foliar application of Marathon II Greenhouse and Nursery 
Insecticide to 0.75 acres in the nursery production area, is 0.027 lb/Ac of imidacloprid. 

None of the scenarios described were considered substantially similar to the scenarios analyzed 
in the Statewide PEIR or the subsequent Japanese Beetle addenda (CDFA, 2014a, CDFA, 2016a, 
CDFA, 2017a). Therefore, PDCP-64, PDCP-65, PDCP-66, PDCP-66 Aerial, PDCP-70, PDCP-
71, PDCP-77, and PDCP-78 were directly analyzed in this HHRA. In addition, PDCP-72 was 
indirectly addressed through analysis of PDCP-71. 

3.2 Active and Inert Ingredients of Concern and Environmental Fate Properties 

The HHRA utilized information found on pesticide labels and SDS to determine the list of active 
and inert ingredients. Pesticide ingredients, including adjuvants, and their percent compositions 
are listed by scenario in Table 1 below. Because inert ingredients are often considered 
confidential business information, their identity is not disclosed and as a result they could not be 
assessed. No other chemicals were listed on the label or SDS and, therefore, could not be 
evaluated. Pesticide ingredients were researched for chemical and physical characteristics, 
including toxicity, as well as its environmental fate properties in a manner consistent with the 
methodology used in the Statewide PEIR. 

Table 1: Pesticide and Adjuvant Product Compositions by Chemical 

Application 
Scenario Product Name 

Product 
Application 

Rate 
Ingredient 

% Ingredient 
Composition 
of Product 

Application Rate 

PDCP‐64 Safari 20 SG 8 oz/100 gal Dinotefuran 20.00% 0.22 
PDCP‐64 Safari 20 SG 8 oz/100 gal Sodium dodecylbenzene sulfonate 5.00% 0.0544 
PDCP‐64 No Foam B 16 fl. oz./100 gal Dodecylbenzene sulfonate 5.70% 0.136 
PDCP‐64 No Foam B 16 fl. oz./100 gal Ethanolamine 5.44% 0.13 
PDCP‐64 No Foam B 16 fl. oz./100 gal Isopropyl alcohol 2.10% 0.05 
PDCP‐64 No Foam B 16 fl. oz./100 gal POE Nonylphenol 12.86% 0.307 
PDCP‐64 No Foam B 16 fl. oz./100 gal Sodium xylene sulfonate 1.00% 0.024 
PDCP‐65 Safari 20 SG 8 oz/100 gal Dinotefuran 20.00% 0.22 
PDCP‐65 Safari 20 SG 8 oz/100 gal Sodium dodecylbenzene sulfonate 5.00% 0.0544 
PDCP‐65 No Foam B 16 fl. oz./100 gal Dodecylbenzene sulfonate 5.70% 0.136 
PDCP‐65 No Foam B 16 fl. oz./100 gal Ethanolamine 5.44% 0.13 
PDCP‐65 No Foam B 16 fl. oz./100 gal Isopropyl alcohol 2.10% 0.05 
PDCP‐65 No Foam B 16 fl. oz./100 gal POE Nonylphenol 12.86% 0.307 
PDCP‐65 No Foam B 16 fl. oz./100 gal Sodium xylene sulfonate 1.00% 0.024 
PDCP‐66 Safari 20 SG 8 oz/100 gal Dinotefuran 20.00% 0.22 
PDCP‐66 Safari 20 SG 8 oz/100 gal Sodium dodecylbenzene sulfonate 5.00% 0.0544 

PDCP‐66 Aerial Safari 20 SG 8 oz/100 gal Dinotefuran 20.00% 0.22 

Blankinship & Associates, Inc. 5 of 88 CDFA Statewide Program 
September 7, 2019 Human Health Risk Assessment 



Appendix 3A
CDFA 2019 PDCP Addendum 

Application 
Scenario 

PDCP‐66 Aerial 

Product Name 

Safari 20 SG 

Product 
Application 

Rate 
8 oz/100 gal 

Ingredient 

Sodium dodecylbenzene sulfonate 

% Ingredient 
Composition 
of Product 
5.00% 

Application Rate 

0.0544 
PDCP‐70 Merit 2F 1.5 fl oz/100 gal Imidacloprid 21.40% 0.023 
PDCP‐70 Merit 2F 1.5 fl oz/100 gal Glycerin 10.00% 0.011 

PDCP‐71 Merit 2F 0.2 fl oz/in truck 
diameter Imidacloprid 21.40% 0.4 

PDCP‐71 Merit 2F 0.2 fl oz/in truck 
diameter Glycerin 10.00% 0.19 

PDCP‐72 Merit 2F 0.2 fl oz/in truck 
diameter Imidacloprid 21.40% 0.4 

PDCP‐72 Merit 2F 0.2 fl oz/in truck 
diameter Glycerin 10.00% 0.19 

PDCP‐77 

Marathon II 
Greenhouse 
and Nursery 
Insecticide 

1.7 fl oz/100 gal Imidacloprid 21.40% 0.027 

PDCP‐77 

Marathon II 
Greenhouse 
and Nursery 
Insecticide 

1.7 fl oz/100 gal Glycerin 10.00% 0.012 

PDCP‐77 No Foam B 16 fl. oz./100 gal Dodecylbenzene sulfonate 5.70% 0.062 
PDCP‐77 No Foam B 16 fl. oz./100 gal Ethanolamine 5.44% 0.06 
PDCP‐77 No Foam B 16 fl. oz./100 gal Isopropyl alcohol 2.10% 0.023 
PDCP‐77 No Foam B 16 fl. oz./100 gal POE Nonylphenol 12.86% 0.141 
PDCP‐77 No Foam B 16 fl. oz./100 gal Sodium xylene sulfonate 1.00% 0.011 

PDCP‐78 

Marathon II 
Greenhouse 
and Nursery 
Insecticide 

1.7 fl oz/100 gal Imidacloprid 21.40% 0.027 

PDCP‐78 

Marathon II 
Greenhouse 
and Nursery 
Insecticide 

1.7 fl oz/100 gal Glycerin 10.00% 0.012 

PDCP‐78 No Foam B 16 fl. oz./100 gal Dodecylbenzene sulfonate 5.70% 0.062 
PDCP‐78 No Foam B 16 fl. oz./100 gal Ethanolamine 5.44% 0.06 
PDCP‐78 No Foam B 16 fl. oz./100 gal Isopropyl alcohol 2.10% 0.023 
PDCP‐78 No Foam B 16 fl. oz./100 gal POE Nonylphenol 12.86% 0.141 
PDCP‐78 No Foam B 16 fl. oz./100 gal Sodium xylene sulfonate 1.00% 0.011 
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4 Toxicity Dose-Response Assessment 
The second step in the HHRA process is the assessment of toxicity (OEHHA, 2001a). All 
chemicals 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 pesticide active and inert ingredients and 
adjuvants, and the potential dose that human receptors might receive as part of Proposed 
Program, 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) were 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 (USEPA, 1993q). When 
multiple, suitable NO(A)ELs were available in the literature, the most sensitive effect level was 
selected. All NO(A)ELs used in this assessment are reported in units of milligrams of chemical 
per kilogram body weight (BW) 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. Extrapolation 
and uncertainty include using animal studies and/or surrogate chemicals. Use of the most 
sensitive effect level along with conservative extrapolation and uncertainty factors is generally 
considered health-protective of a representative cross section of the general population. 

Consistent with the methods described in the Statewide PEIR, NO(A)ELs were obtained for each 
assessed chemical for the available and relevant routes of exposure. Refer to Section 4.3 for a 
description of critical NO(A)ELs selected for risk assessment. 

Cancer risk was not characterized in this risk assessment because none of the active of inert 
ingredients show evidence of carcinogenicity (USEPA, 2015a). 

Data sources reviewed in the toxicity assessment are presented in Section 4.2 below. 

4.1 Mechanism of Action and Target Organs and Systems 

Toxicity studies are often conducted using single chemicals rather than a combination of 
chemicals that may be found in a specific pesticide formulation. An HHRA typically evaluates 
each chemical individually, and then combines the risks from multiple chemicals with the same 
effects to get a final, combined representation of risk. 

As a health-protective and conservative approach, the cumulative 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 USEPA or other 
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authoritative agency was used as the basis for risk characterization. By assuming exposure to 
each chemical contributes toward cumulative adverse health effects, the potential risk to human 
health was likely overestimated, and, as a result, health protective and conservative in nature. 
This methodology is consistent with the approaches described in the USEPA Risk Assessment 
Guide to Superfund (RAGS) and USEPA General Principles for Performing Aggregate Exposure 
and Risk Assessment which provides guidance on assessing aggregate chemical risk and 
aggregate exposure pathway risk (USEPA, 2001e; USEPA, 2004i). 

4.2 Data Sources 

The toxicity assessment reviewed the following data sources. In the event that no conflicting or 
suspect data were found, other sources were used to corroborate the initial data found. The most 
conservative and health-protective data were used when two or more data points existed: Any 
sources utilized during previous Statewide PEIR analyses were also considered. 

 USEPA Reregistration Eligibility Decision (RED) documents (USEPA, 2017e) 
 USEPA Human Health Risk Assessment (HHRA) documents (USEPA, 2017f) 
 DPR Risk Characterization Documents (RCD)(DPR, 2017a) 
 Agency for Toxic Substances and Disease Registry (ATSDR) Toxicological Profiles 

(ATSDR, 2017a) 
 OEHHA Toxicity Criteria Database (OEHHA, 2017a) 
 United Nations Environmental Programme (UNEP) Screening Information Dataset 

System (SIDS) Initial Assessment Profiles (UNEP, 2017a) 
 United States Department of Agriculture (USDA) Human Health Risk Assessments 

(USDA, 2017a) 
 Hazardous Substances Data Bank (HSDB) (HSDB, 2017a) 

4.3 Toxicity Endpoints Selected for Risk Characterization 

Critical NO(A)ELs used for risk characterization were identified and selected from the literature 
in a manner consistent with the methods described in the Statewide PEIR. Each pesticide or 
adjuvant ingredient was categorized into one of three categories for each evaluated exposure 
route (oral, inhalation, dermal) depending on the toxicity information available. These categories 
of classification 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 the criteria described previously in the Statewide PEIR. Chemicals 
evaluated to be of potential toxicological concern for specific exposure routes were deemed PTC 
for that exposure route and available NO(A)ELs were used to characterize risk quantitatively 
using the methods described in Section 6. 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. 

Blankinship & Associates, Inc. 8 of 88 CDFA Statewide Program 
September 7, 2019 Human Health Risk Assessment 



Appendix 3A
CDFA 2019 PDCP Addendum 

The critical NO(A)ELs selected for risk characterization are presented in Appendix B: Critical 
NO(A)ELs Selected for Risk Characterization. 
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5 Exposure Assessment 
The third step in the HHRA was to estimate how much pesticide or adjuvant exposure an 
individual (referred to as a “receptor” for this HHRA) would receive (OEHHA, 2001a). 
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. In an exposure assessment, 
factors related to human behavior and characteristics that affect their exposure are often utilized 
for both qualitative and quantitative purposes. These parameters that influence the extent to 
which a receptor is exposed to a chemical are referred to as exposure factors (USEPA, 2011p). 
Exposure is dependent upon the intensity, frequency, and duration of contact. The intensity of 
contact is typically expressed in terms of the concentration of chemical per unit mass or volume 
(i.e., μg/g, μg/L, mg/m3, ppm, etc.) in the media (i.e., soil, air, water, etc.) to which receptor is 
exposed. Dose refers to the amount of chemical to which receptors are exposed that crosses the 
external boundary. Dose is dependent upon chemical concentration and the rate of intake (i.e., 
inhalation or ingestion) or uptake (i.e., dermal absorption) and may be normalized to receptor 
body weight as a function of time (i.e., mg/kg-day). The receptor average daily dose (ADD) rates 
is estimated as shown below: 

Where: 
ADD = average daily dose (mg/kg-day); 
C = chemical concentration (mg/L, mg/m3; mg/cm2, mg-medium/d); 
CR = contact rate (L/day; m3/day; cm2/day, mg/d); 
ED = exposure duration (years); 
EF = frequency of exposure events (days/year); 
BW = body weight (kg); and 
AT = averaging time (days). 

The chemical concentration (C), also expressed as an estimated environmental concentration 
(EEC), refers to the amount of pesticide residue in the media of interest, and contact rate (CR) 
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. Exposure frequency 
(EF) is the number of exposure events over a specified time period. Body weight (BW) and 
averaging time (AT) are specific to the receptor and exposure scenarios being evaluated. For the 
average daily dose (ADD), a single-day exposure to a receptor was calculated using an exposure 
duration and averaging time of 1 day. For subchronic exposure, the subchronic average daily 
dose (SADD) is calculated using an averaging time factor, which is the number of days over 
which the exposure is averaged. In this HHRA, the subchronic averaging time was assumed to be 
30 days, which is consistent with the exposure duration. Absorbed doses may be estimated by 
applying an absorption factor. For chronic exposure, the annual average daily dose (AADD) is 
calculated using an averaging time factor, which is the number of days over which the exposure 
is averaged. In this HHRA, the chronic averaging time is receptor-specific and consistent with 
methods used in the Statewide PEIR, unless otherwise specified. Absorbed doses may be 
estimated by applying an absorption factor. 
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The exposure assessment portion of the HHRA was divided into two parts. The first part was to 
estimate the concentration of pesticides in the environment through fate and transport processes. 
This included estimating the concentration of pesticide residues that may be found in the air, 
water, soil, and contained in/on the plant. This methodology took into account the total amount 
of pesticide applied, along with chemical-specific mechanisms of dispersal or degradation that 
may occur during or shortly after application. The next part in determining human exposure 
(ADD, SADD, and AADD) was to estimate how much of the EEC would be absorbed by the 
receptor. The three main uptake pathways addressed in the HHRA were inhalation, ingestion, 
and dermal absorption. Receptor exposure and estimated environmental concentrations (EECs) 
are each discussed in further detail below. 

5.1 Conceptual Site Model 

A conceptual site model (CSM) is a written and graphical presentation of predicted pathways 
between the pesticide application and receptor exposure (i.e., inhalation, dermal contact, or 
ingestion). 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 exists when pesticide or adjuvant can be traced, or expected to 
travel, from the point of application to plants, soil, or air and eventually to a receptor. An 
exposure pathway that is not complete means that it is unlikely for that receptor to be exposed to 
a pesticide or adjuvant through that exposure pathway. The CSM identifies multiple pathways 
through which receptors can be exposed to pesticides as part of the Proposed Program. 

Receptors that were considered for exposure included the Mixer-Loader-Applicator (MLA), 
Post-Application Loader (PAL), Combined-Nursery Worker (CNW), Downwind Bystander 
(DWB), Post-Application Resident (PAR), and the During and Post-Application Resident 
(DPAR). The MLA is the occupational worker who mixes, loads, and applies pesticide and 
adjuvant products. The PAL is a nursery employee that transports treated, containerized plants. 
The CNW is an occupational worker who is assumed to both handle pesticides and loads treated 
plants (i.e., a combination of the MLA and the PAL). The DWB is any human receptor 25 feet 
away from an application in a residential or nursey setting who may be exposed to off-site drift. 
The PAR is an individual living in an urban/residential area who has the potential to come into 
contact with active, inert, or adjuvant residues following residential treatments. The DPAR is a 
person present 25 feet downwind of a residential application and also has the potential to be 
exposed to pesticide, inert, or adjuvant residues after the treatment (i.e., a combination of the 
DWB and PAR). The receptors considered will be discussed in greater detail in Section 5.4. 

The starting point of the CSM is the application technique which considers the release of 
pesticide and/or adjuvant into the environment. The next exposure step following an application 
depends on the environmental media that pesticide and/or adjuvant reaches after application. 
Pesticide and/or adjuvant residues may be found in the soil, air, water, turf, and vegetation, and 
receptors present at the time of the application. Turf or other plants present within the treated 
area may be exposed to pesticide via direct application, drift, and uptake from the soil. 

Following an application, the potential exists for off-site movement via aerial drift (hereinafter 
referred to as “drift”) such that pesticide and/or adjuvant residues may be present in surfacewater 
and adjacent untreated areas. Downwind Bystanders (DWBs) may be present and be exposed to 
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a pesticide and/or adjuvant by aerial drift through the inhalation or dermal pathways. Note that, 
for soil drench , off-site drift is minimal as applications are not made when wind is present, low-
pressure nozzles are used, water droplet sizes are large, and all spray is directed at the ground. 

Once a pesticide and/or adjuvant is present in an environmental media, three routes of exposure 
exist for a receptor to become exposed: ingestion, dermal, and inhalation. 

The CSMs for applications in nursery and residential settings the Proposed Program are 
presented in Figure 1-Figure 3. 
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Figure 1: Pierce’s Disease Control Program Activities Nursery Conceptual Site Mode1 

Primary 
Source 

Foliar 
Application 
(Backpack 
Sprayer, 

Mechanically 
Pressurized 

Sprayer, 
Hydraulic 

Sprayer, Boom 
Sprayer, 
Aerial) 

Primary Secondary Impacted 
Release Source Media 

Droplets, 
Vapor or 

Mist Treated 
Vegetation 

Soil 

Air 

Ornamental and 
Edible 

Vegetation 

Exposure 
Routes 

Dermal X X O X 
Inhalation X X O X 

Dermal O O X X 
Incidental 
Ingestion 

O O O O 

Dermal O X (a) X X 
Hand-to-
Mouth 

O O O O 

Dermal  O  X  X  X  
Hand-to-
Mouth 

O O O O 

Intentional 
Ingestion 

O O O O 

Adult, 2<16 
Child, 0<2 Child 

Downwind 
Bystander 

(DWB) 

Mixer/Loader/ 
Applicator 

(MLA) 

Post-
Application 

Loader (PAL) 

Combined 
Nursery Worker 

(CNW) 

Key: 
X - Complete Exposure Pathway 
O - Incomplete, Inconsequential, or De Minimis Exposure Pathway 

Notes: 
(a) The MLA is not expected to come into dermal contact with treated plants 
Worker exposure scenarios assume that all appropriate personal protective equipment (PPE) is worn according to the product label and California law 
MLA, PAL, and CNW were not evaluated for pesticide ingestion because it was assumed these receptors are properly trained not to consume pesticide 
No exposure was evaluated for the post-purchase consumer to treated plants in nursery 
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Figure 2: Pierce’s Disease Control Program Activities Residential Conceptual Site Model - Foliar 

Primary Primary Secondary Impacted Exposure 
Source Release Source Media Routes 

Mixer/Loader/ 
Applicator 

(MLA) 

Adult, 2<16 
Child, 0<2 

Child 
Downwind 
Bystander 

(DWB) 

Adult Post-
Application 
Resident 

(PAR) 

2<16 Child 
Post-

Application 
Resident 

(PAR) 

0<2 Child 
Post-

Application 
Residents 

(PAR) 

Adult During 
& Post-

Application 
Residents 
(DPAR) 

2<16 Child 
During & 

Post-
Application 
Residents 
(DPAR) 

0<2 Child 
During & 

Post-
Application 
Residents 
(DPAR) 

Foliar Sprayers 
(Backpack 
Sprayer, 

Mechanically 
Pressurized 

Sprayer) 

Droplets, 
Vapor, or 

Mist 

Dermal X  X O  O  O  X  X  X
Inhalation X X O O O X X X 

Dermal O O X X X X X X 
Hand-to-
Mouth 

O O O X X O X X 

Object-to-
Mouth 

O O O X X O X X 

Dermal O O X X X X X X 
Pica 

Ingestion 
O O O X X O X X 

Dermal X O X X X X X X 
Hand-to-
Mouth 

O O O X X O X X 

Ingestion 
Edible 

Vegetation 
O O X X X X X X 

Air 

Turf/ 
Ground 
cover 

Soil 

Treated 
Vegetation 

Landscape 
Vegetation 

Key: 
X - Complete Exposure Pathway 
O - Incomplete, Inconsequential, or De Minimis Exposure Pathway 

Notes: 
Worker exposure scenarios assume that all appropriate personal protective equipment (PPE) is worn according to the product label and California law 
MLA was not evaluated for pesticide ingestion because it was assumed this receptor is properly trained not to consume pesticide 
Exposure pathways for incidental soil ingestion expected to be de minimis compared to pica soil ingestion 
For exposure via hand-to-mouth, object-to-mouth, and soil ingestion, the Child PARs were assumed to be health protective of the adult PAR 
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Figure 3: Pierce’s Disease Control Program Activities Residential Conceptual Site Model - Soil Drench 

Primary Primary Secondary Impacted 
Source Release Source Media Exposure Routes 

Mixer/Loader 
/ Applicator 

(MLA) 

Adult, 2<16 
Child, 0<2 

Child 
Downwind 
Bystander 

(DWB) 

Adult Post-
Application 
Resident 

(PAR) 

2<16 Child 
Post-

Application 
Resident 

(PAR) 

0<2 Child 
Post-

Application 
Residents 

(PAR) 

Adult 
During & 

Post-
Application 
Residents 
(DPAR) 

2<16 Child 
During & 

Post-
Application 
Residents 
(DPAR) 

0<2 Child 
During & 

Post-
Application 
Residents 
(DPAR) 

Air 
Dermal  X  O  O  O  O  O  O  O  

Inhalation  X  O  O  O  O  O  O  O  

Dermal  O  O  O  O  O  O  O  O  
Landscape Hand-to-Mouth O O O O O O O O 
Vegetation Ingestion Edible 

Vegetation O O X X X X X X 

Soil/Thatch Dermal O O X X X X X X 
Pica Ingestion O O O X X O X X 

Key: 
X - Complete Exposure Pathway 
O - Incomplete, Inconsequential, or De Minimis Exposure Pathway 

Notes: 
Worker exposure scenarios assume that all appropriate personal protective equipment (PPE) is worn according to the product label and California law 
Inhalation exposure to the appliator is considered de minimis during direct application to soil. However, the USEPA Occupational Pesticide Handler Exposure Database (USEPA, 2016c) 
does not distinguish the ML from the MLA. As a result, the exposure to the MLA was considered health protective of the ML 
MLA was not evaluated for pesticide ingestion because it was assumed this receptor is properly trained not to consume pesticide 
Ground-directed soil drench applications are expected to result in de minimis drift to downwind bystanders 
For exposure via soil ingestion, the Child PARs were assumed to be health protective of the adult PAR 
Exposure pathways for incidental soil ingestion expected to be de minimis compared to pica soil ingestion 
Dermal exposure due to overspray on turf during soil drench applications is expected to be de minimis compared to direct dermal exposure to treated soil 
Soil drench applications are considered health protective of soil injection applications, due to the greater anticipated exposure via drench application 

Soil Drench 
(Mechanically 
Pressurized 

Sprayer), Soil 
Injection Saturated 

Soil 
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5.2 Physical, Chemical, and Environmental Fate Properties 

Consistent with the methods described in the Statewide PEIR, data on physical, chemical, and 
environmental fate (PCF) properties were reviewed from the sources below. Any sources utilized 
during previous Statewide PEIR analyses were also considered: 

• USEPA Reregistration Eligibility Decision (RED) documents (USEPA, 2017e) 
• DPR Risk Characterization Documents (RCD) (DPR, 2017a) 
• ATSDR Toxicological Profiles (ATSDR, 2017a) 
• Hazardous Substances Data Bank (HSDB) (HSDB, 2017a) 

Final PCF values utilized in the risk analysis were calculated consistent with the methods 
described in the Statewide PEIR. The PCF data selected and estimated final values are available 
in Appendix C: Physical, Chemical, and Fate Properties Selected for Exposure Analysis. 

5.3 Estimating Pesticide Environmental Concentrations 

The EEC is defined as the predicted concentration of pesticide within an environmental 
compartment (i.e., soil, water, plant tissue, or a specific organism) based on estimates of 
quantities applied, application methods, chemical-specific fate and transport properties, and the 
nature and characteristics of the application and surrounding area. 

Because no empirical data are available for the Proposed Program, EECs are estimated using 
various models that have been developed for use in risk assessments. These models are designed 
to use conservative assumptions and in many cases are not capable of modeling all of the 
complex fate and transport processes that can occur once a pesticide and/or adjuvant is(are) 
released into the environment. Typical fate properties that tend to decrease the concentration of 
pesticide chemicals include aerobic degradation, anaerobic degradation, photodegradation, 
absorption, solubilization, and volatilization. Key transport properties that may not be accounted 
for are dilution and partial transfer between media such as plants, soil, water, and air. Therefore, 
most of the EECs represent an upper-bound, conservatively high value since not all fate and 
transport properties have been modeled. 

Most procedures for estimating EECs for the Proposed Program are consistent with those used in 
the Statewide PEIR (CDFA, 2014a). The assumptions that differ between the Proposed Program 
and the Statewide PEIR (CDFA, 2014a) are presented below. 

Please see Section 3.1 for specific details about the Program scenarios assessed. 

5.3.1 Occupational Exposure Values 

For occupation exposure assessments (e.g., mixer-loader-applicator), unit exposures from 
USEPA’s OPHED (USEPA, 2016c) were selected in accordance with methods described in 
USEPA’s Review of Worker Exposure Assessment Methods (USEPA, 2007k). Selection of unit 
exposures was completed in a similar manner as presented in the Statewide PEIR (CDFA, 
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2014a). Refer to Section 4.2.1.6.1 Mixer-Loader-Applicator of the Statewide PEIR (CDFA, 
2014a) for additional details. 

Occupational unit exposures selected are presented in Section 7.2. 

5.3.2 Pesticide Off-target Drift 

Off-target drift of pesticide residues was estimated in a similar manner as presented in the 
Statewide PEIR (CDFA, 2014a). Methods for assessing ground applications in AgDRIFT 
(USEPA, 2017d) were followed, and in accordance with USEPA’s Overview of Issues Related to 
the Standard Operating Procedures for Residential Exposure Assessment (USEPA, 1999f), a 
“Flagger” unit exposure (UE) from USEPA’s Occupational Pesticide Handler Exposure 
Database (OPHED) (USEPA, 2016c) was used to assess exposure to off-target drift to the 
Downwind-Bystander. Refer to Section 4.2.1.4.3 Pesticide Off-target Drift and Section 4.2.1.6.5 
Downwind-Bystander of the Statewide PEIR (CDFA, 2014a) for additional details. 

Flagger unit exposures and AgDRIFT estimated percent deposition are presented in Section 7.2. 

5.3.3 Soil 

5.3.3.1 Residential 

Concentrations in soil beneath treated ornamental plants or fruit trees in residential settings were 
used to estimate exposure from dermal contact and ingestion of soil. The soil was assumed to 
receive 100% of the Merit 2F from direct application via soil drench scenarios and 20% of the 
applied Merit 2F from drift in foliar applications (Linders et al., 2000). Imidacloprid and 
glycerin in the soil were assumed to be available for potential exposure directly through soil and 
through uptake into plant tissue. 

Soil concentrations for acute duration exposure conditions in residential settings are represented 
by the peak residue concentrations in soils immediately following an application. For additional 
details on estimation methods, refer to the Acelepryn Residential Foliar and Turf Japanese Beetle 
Human Health Risk Assessment, Section 5.2.1 (CDFA, 2017a). 

Soil concentrations for subchronic duration exposure in residential settings represent the 
maximum 30-day daily average concentration that could occur over one year. 

Soil concentrations for chronic duration exposure in residential settings represent the daily 
concentration averaged over a 365-day period. For additional details on estimation methods, 
refer to the Acelepryn Residential Foliar and Turf Japanese Beetle Human Health Risk 
Assessment, Section 5.2.1 (CDFA, 2017a). 

5.3.3.2 Nursery 

Concentrations in the soil of potted plants were used to estimate worker exposure from dermal 
contact with soil in nursery settings. The soil was assumed to receive 20% of the applied Safari 
20 SG, No Foam B, or Marathon II Greenhouse and Nursery Insecticide from drift in foliar 
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applications (Linders et al., 2000). Both active and inert ingredients in the soil were assumed to 
be available for potential exposure directly through soil. 

To assess acute, subchronic, and chronic exposure in nursery settings, the initial soil 
concentration following an application was utilized. Although it is assumed that workers will 
follow the Restricted Entry Interval (REI) in accordance with label language and California law, 
no accumulation or environmental degradation was accounted for. It is assumed workers in 
nursery settings will come into contact with treated soil following an application prior to 
transportation of the containerized plant. 

Estimated soils concentrations are presented in Section 7.2 

5.3.4 Surface Residues on Non-Edible Vegetation 

5.3.4.1 Residential 

Imidacloprid and glycerin EECs on foliar surfaces were used to estimate exposure from dermal 
contact with plant surfaces. The surface of non-edible vegetation in residential settings was 
assumed to intercept 80% of the applied active ingredients with 20% lost to drift in foliar 
application scenarios (Linders et al., 2000). This degree of canopy interception (80%) was 
considered representative for plants likely to be treated as part of the Proposed Program. 

In soil drench applications, deposition of pesticide on the surface of non-edible vegetation was 
considered de minimis. 

Post-application imidacloprid and glycerin EECs on vegetation that are available for dermal 
transfer to a receptor’s skin are referred to as dislodgeable foliar residue (DFRt). The method for 
estimating the residential DFRt is derived from a modification of the USEPA’s Standard 
Operating Procedures for Residential Pesticide Exposure Assessment (SOP) (USEPA, 2012l) as 
follows: 

DFRt = Dislodgeable foliar residue (t) days after application 
(µg/cm2) 
AR = Application rate (lb a.i./acre) 
FAR = Fraction of transferable a.i. 
FD = Fraction of residue that dissipates per day 
t = Time after application (days) 
CF1 = Weight conversion factor (µg/lb) 
CF2 = Area unit conversion factor (acre/cm2) 
CIF = Canopy Interception Factor (%) 

The FAR was left unchanged from the default USEPA SOP value of 0.25, and the FD was 
modified to reflect the rate at which imidacloprid or glycerin dissipates per day. The FD was 
calculated by determining the percent of imidacloprid or glycerin remaining 1 day after 
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application, using a foliar half-life of 4 days for imidacloprid and 0.6 days for glycerin and the 
equation for first-order rate kinetics (USEPA, 2012l). Using this method, the residue 
concentration after 1 day was estimated to be 84.09% for imidacloprid; therefore, the percent of 
imidacloprid residue that dissipates per day is 15.91%. The residue concentration after 1 day was 
estimated to be 31.50% for glycerin; therefore, the percent of glycerin residue that dissipates per 

Where: 
Ct = Concentration on Day t following the application 
C0 = Concentration on Day 0 (immediately following application) 
e = 2.718 
k = 0.693/half life 
t = time (days) 

See Appendix C for the foliar half-lives used to calculate the surface residues of pesticide on 
non-edible foliage for a specific chemical. 

A summary of the exposure factors used in estimating residential DFRt is given in Table 2. 

Table 2: Exposure Factors Used in Estimating Residential DFRt 

Chemical FAR FD t (days) CIF 
(unitless) 

Foliar Half-
Life (days) 

Imidacloprid 
0.25 

0.1591 
0-365 0.8 

4 
Glycerin 0.685 0.6 

For estimating residue concentrations for acute exposures, dermal contact was assumed to occur 
immediately after application without any degradation, and the DFRt value represents the peak 
concentration. 

For subchronic exposures, dermal contact was assumed to occur every day over 30 days. The 
subchronic DFRt value represents the maximum 30-day average concentration on foliage that 
could occur over a 365-day period. 

For chronic exposures, dermal contact was assumed to occur every day for 365 days, so the 
estimated daily foliar concentration was averaged over a 365-day period. The chronic DFRt 

value represents the 365-day average concentration on foliage assessed over the course of a year. 

Residential DFRt concentration results are presented in Section 7.2. 

5.3.4.2 Nursery 

The surface of non-edible vegetation in nursery settings was assumed to intercept 60% of the 
applied pesticide in foliar application scenarios (USEPA, 2006q). This percent of pesticide 
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retained to foliage was considered representative for plants likely to be treated as part of the 
Proposed Program. 

The equation for estimating the occupational DFRt is the same as the residential DFRt, which can 
be found in Section 5.3.4.1 

DFRt concentrations for acute, subchronic, and chronic duration exposure in nursery settings 
represent the initial concentration following a single application. Because it is assumed workers 
in nursery settings will come into contact with treated foliage immediately following application, 
accumulation from multiple applications and environmental degradation were not considered. 
Therefore, it is assumed no pesticide residue dissipates per day. 

A summary of the exposure factors used in estimating occupational DFRt is given in Table 3. 

Table 3: Exposure Factors Used in Estimating Occupational DFRt 

Chemical F t (days) FDD 

Imidacloprid 0.6 0 0 
Glycerin 0.6 0 0 

Although it is assumed that workers will follow the REI in accordance with label language and 
California law, no accumulation or environmental degradation was accounted for in the 
estimated exposure. It is assumed workers in nursery settings will come into contact with treated 
soil following an application prior to transportation of the containerized plant. 

5.3.5 Edible Vegetation Residue 

Uptake by plants from soil in residential settings was estimated in a similar manner to that used 
in the ERA of the Statewide PEIR (CDFA, 2014a) with the exception that a revised Briggs’ 
Equation was used based on the updated version in USEPA (2014a). Complete details regarding 
how the Briggs’ equation is used appear in the Statewide PEIR (CDFA, 2014a). Consistent with 
guidance in USEPA (2014a), if the Octanol/Water Partition Coefficient (Log Kow) was greater 
than 5.0, no uptake was assumed. When the Log Kow is negative, the Transpiration Stream 
Concentration Factor (TSCF) is assumed to be 1.0 (Collins et al., 2006). 

No exposure was evaluated for the post-purchase consumption of treated plants in nursery 
settings. 

For estimating imidacloprid and glycerin concentrations in edible vegetation for acute, 
subchronic, and chronic exposures, uptake by plants from soil was conservatively assumed to 
occur without any degradation, and tissue concentrations were represented by the peak 
concentration. For assessing the concentration of imidacloprid and glycerin in the tissue of edible 
vegetation in soil drench applications, it was assumed 100% of pesticide was available for uptake 
in soil. For assessing the concentration of imidacloprid and glycerin in the tissue of edible 
vegetation due to drift following a foliar application, it was assumed 20% of pesticide was 
available for uptake in soil (Linders et al., 2000). 
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First, the Kow-specific Transpiration Stream Concentration Factor (TSCF) was calculated to 
estimate the relative potential for the translocation of a chemical within a plant, based on the 
equation: 

TSCF = [-0.0648 × (Log Kow)2 + 0.241 × Log Kow + 0.5822] 

Where: 
TSCF = Transpiration Stream Concentration Factor 
Kow = Octanol/Water Partition Coefficient (unitless) 

Using the TSCF and other inputs as described below, the Briggs’ equation is utilized to yield the 
Terrestrial Vegetation Uptake Factor (VUF) in wet weight: 

To estimate surface residues on edible foliage, the USEPA’s Terrestrial Residue EXposure (T-
REX) model (Version 1.5; USEPA, 2012i) was used. Using chemical-specific data, T-REX 
estimated the imidacloprid and glycerin concentrations on terrestrial vegetation. Receptors were 
assumed to consume vegetation from the fruits and seeds category. For more details, please see 
the Statewide PEIR (CDFA, 2014a) and HHRA Report. 

Imidacloprid and glycerin concentrations in and on edible vegetation for acute duration exposure 
conditions are represented by the peak residue concentrations. For additional details on 
estimation methods, refer to the Statewide PEIR Section 2.3 (CDFA, 2014a). 
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To estimate the subchronic incidental ingestion of imidacloprid and glycerin residues in and on 
edible vegetation, the acute edible vegetation EEC was used to estimate the subchronic exposure. 
This method likely overestimates exposure to pesticide residues from consumption of edible 
vegetation because the peak concentration is assumed constant over thirty days (i.e., the peak 
concentration of imidacloprid and glycerin do not degrade). However, this methodology is health 
protective of the subchronic scenario and was estimated for the sake of completeness. 

To estimate the chronic incidental ingestion of imidacloprid and glycerin residues in and on 
edible vegetation, the acute edible vegetation EEC was used to estimate the chronic exposure. 
This method likely overestimates exposure to pesticide residues from consumption of edible 
vegetation because the peak concentration is assumed constant over the year (i.e., the peak 
concentration of imidacloprid and glycerin do not degrade) and the seasonal nature of fruit 
makes repeated exposures from this route throughout the entire year unlikely. However, this 
methodology is health protective of the chronic scenario and was estimated for the sake of 
completeness. 

In this risk assessment, it is assumed that consumption of edible vegetation will occur without 
any degradation or external measures like washing to reduce pesticide residue. However, under 
the Proposed Program, notices are posted that instruct residents to wash exposed edible 
vegetation prior to consumption. Therefore, the pesticide concentration on edible vegetation 
estimated in this HHRA is likely an overestimation. 

The exposure factors used in estimating imidacloprid and glycerin concentrations in and on 
edible vegetation are summarized in Table 4. 

Table 4: Exposure Factors Used in Estimating Edible Vegetation Residues 

Application ρ θ Koc Soil EEC Chemical Log Kow foc Drift Target (g/cm3) (cm3/cm3) (cm3/g) (mg/kg) 
Foliar 0.2 See Section Imidacloprid 0.568 322 7.2 Soil 1 1.5 0.309 1.74 
Foliar See Section 0.2 

Glycerin -1.76 4 
Soil 7.2 1 

Edible vegetation residue concentration results are presented in Section 7.2. 

5.3.6 Transferable Turf Residue 

In residential foliar application scenarios, 20% of the pesticide applied to foliage was assumed to 
drift onto turf and groundcover (Linders et al., 2000). Imidacloprid and glycerin EECs on turf 
surfaces were used to estimate exposure from dermal contact with turf and incidental hand-to-
mouth ingestion of pesticide residues. Overspray in soil drench applications onto turf and 
groundcover was considered de minimis. 

Post-application imidacloprid and glycerin on turf surfaces that are available for dermal transfer 
to a receptor’s skin and hand-to-mouth ingestion are referred to as transferable turf residues 
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(TTRs). The method for estimating the TTRt was selected from USEPA’s Standard Operating 
Procedures for Residential Pesticide Exposure Assessment (SOP) (USEPA, 2012l). The 
following equation was used to estimate the TTRt. 

2) 
AR = Application rate (lb a.i./acre) 
FAR = Fraction of transferable a.i. 
FD = Fraction of residue that dissipates per day 
t = Time after application (days) 
CF1 = Weight conversion factor (µg/lb) 
CF2 = Area unit conversion factor (acre/cm2) 
DtT = Drift to Turf (%) 

The FAR was left unchanged from the default USEPA SOP value of 0.01, and the FD was 
modified to reflect the rate at which imidacloprid and glycerin dissipate per day. The FD was 
calculated by determining the percent of imidacloprid and glycerin remaining 1 day after 
application, using the foliar half-life of 4 days for imidacloprid and 0.6 days for glycerin and the 
equation for first-order rate kinetics (USEPA, 2012l). Using this method, the residue 
concentration after 1 day of imidacloprid was calculated to be 84.09%; therefore, the percent of 
imidacloprid that dissipates per day is 15.91%. The residue concentration after 1 day of glycerin 
was calculated to be 31.50%; therefore, the percent of glycerin that dissipated per day is 68.50%. 
The equation of first-order rate 

Where: 
Ct 

C0 = Concentration on Day 0 (immediately following application) 
e = 2.718 
k = 0.693/half life 
t = time (days) 

A summary of the exposure factors used in estimating TTRt is given in Table 5. 

Table 5: Exposure Factors Used in Estimating TTRt 

Chemical FAR FD t (days) DtT Foliar Half-
Life (days) 

Imidacloprid 
0.01 

0.1591 
0-365 0.2 

4 
Glycerin 0.315 0.6 
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For estimating imidacloprid and glycerin concentrations for acute exposures, dermal contact with 
turf was assumed to occur immediately after an application.  The acute TTRt value represents the 
peak concentration on turf over the course of a year, taking into account the possibility of 
imidacloprid and glycerin accumulation when multiple applications occur. 

For estimating imidacloprid and glycerin concentrations in subchronic exposures, dermal contact 
was assumed to occur every day for 30 days. The subchronic TTRt value represents the 
maximum 30-day average on turf over the course of a year, taking into account the possibility of 
imidacloprid and glycerin accumulation when multiple applications occur. 

For chronic exposures, dermal contact was assumed to occur every day for 365 days, so the 
estimated daily TTRt was averaged over a 365-day period. The chronic TTRt value represents the 
365-day average concentration on turf assessed over the course of a year, taking into account the 
possibility of imidacloprid and glycerin accumulation when multiple applications are done under 
the Proposed Program. 

Contact of pesticide residue with turf was not considered for nursery settings. 

TTRt concentration results are presented in Section 7.2. 

5.3.7 Water Ingestion, Surfacewater, and Groundwater 

Databases from authoritative and reliable sources such as the California Department of Pesticide 
Regulation (DPR) Surface Water Monitoring Database (SURF), United States Department of 
Agriculture Pesticide Data Program (PDP), and State Water Resources Control Board (SWRCB) 
California Environmental Data Exchange Network (CEDEN) were queried for data to evaluate 
the potential presence of pesticides from the Proposed Program to drinking water. These 
databases contain surface and groundwater monitoring data for a variety of chemicals, including 
some included in the Proposed Program. 

Data were gathered for detections in both surface and groundwater. Unless otherwise specified, 
data from all years available in a given database were reviewed into this assessment. 

5.3.7.1 Surfacewater 

Evaluation of Monitoring Data 

The presence of pesticides in surfacewater was evaluated using monitoring data from the SURF 
and CEDEN databases. Based on the surfacewater data available from the SURF and CEDEN 
databases, dinotefuran and imidacloprid have been detected in California surfacewaters 
(SWRCB, 2017a; DPR, 2017c). Concentrations of dinotefuran and imidacloprid across the 
databases ranged from below the detection limit to a maximum of 1.89 and 12.7 µg/L, 
respectively (SWRCB, 2017a; DPR, 2017c). 

Based on reported presence of imidacloprid and dinotefuran detected in surfacewater and 
groundwater, and because some detection sites included drinking water or were identified as 
potential sources drinking water, the potential risk from consumption of contaminated drinking 
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water was evaluated using modeling data. Monitoring data was not used to quantitate risk, as it is 
not informative of activities specifically by the proposed program, but instead includes all 
sources of chemical introduced into the environment. It is useful for qualitatively determining the 
potential for pesticides to reach surfacewater bodies, as discussed below. 

For review of the POE-nonylphenol breakdown product, nonylphenol, in surfacewater, see 
Appendix G. 

Evaluation Using Modeling Data 

Consistent with the approach utilized by DPR (2017b), the concentration of pesticides in 
surfacewater was estimated using the Pesticides in Water Calculator (PWC) for the active and 
inert ingredients utilized in the Proposed Program. The PWC is a model designed by the USEPA 
to estimate the concentration of pesticide ingredients in surface waters resulting from drift, 
runoff, and/or erosion during and after pesticide applications (USEPA, 2017c). Model details, 
run parameters, and calculated EECs are discussed and presented in the Ecological Risk 
Assessment. In the analysis, individuals were conservatively assumed to consume exclusively 
from the contaminated source. 

The PWC estimates multiple EECs, including the peak concentration and the 4-day, 21-day, 60-
day, 90-day, and 365-day average. Each of these limnetic concentrations were used to assess 
acute, subchronic, and chronic exposure to surfacewater potentially used as drinking water. In 
addition to PWC estimated EECs, exposure factors and guidance from the USEPA’s Risk 
Assessment Guidance for Superfund (RAGS) and Department of Toxic Substances Control 
(DTSC) Default Exposure Factors for Human Risk Assessment (DTSC, 2014a) were used to 
estimate exposure (USEPA, 1989e; USEPA, 2014d). The Index Lifestages (ILS) selected to 
characterize risk for all age groups were the 0-<6 year-old and Adult. These ILS are considered 
health protective for all age groups. 

Where: 
DWE = Drinking water exposure (mg/kg-day) 
IRw =Water intake rate (L/day) 
EEC = Estimated environmental concentration (µg/L) 
BW = Body weight (kg) 
CF1 = Conversion factor (mg/µg) 

A summary of the exposure factors used in estimating DWE are presented in Table 6: Exposure 
Factors Used to Estimate Drinking Water Exposure from Surfacewater . 
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Table 6: Exposure Factors Used to Estimate Drinking Water Exposure from Surfacewater 

Index Lifestage IRw 

(L/day) 
BW 
(kg) EEC (ug/L) 

0‐<6 year‐old 0.78 15 See Chemical Specific PWC 
Values (Appendix D) Adult 2.5 80 

Estimates of exposure were then compared to chemical-specific oral NO(A)ELs with the acute 
oral NO(A)EL being compared to peak concentration and 4-day average, the subchronic oral 
NO(A)EL to the 21-day, and 60-day average, and the chronic oral NO(A)EL to the 90-day and 
365-day average. To estimate non-cancer risk, margins of exposure (MOEs) were calculated 
using methodology presented in Section 6.1 and oral NO(A)ELs presented in Appendix B. The 
results of this analysis are presented in Appendix D. Note that cancer risk was not characterized 
in this risk assessment because none of the active or inert ingredients show evidence of 
carcinogenicity (USEPA, 2015a). 

None of the estimated MOEs were below the target MOE of 100 (adults) or 300 (children) and 
all were more than three orders of magnitude higher than the target MOE, indicating that the 
contribution to risk from ingestion of surfacewater containing pesticides used by the Program is 
not anticipated to result in adverse impacts to human health. 

5.3.7.2 Groundwater 

Based on the groundwater data available from DPR Annual Well Sampling Reports and USDA 
PDP databases, of the pesticides evaluated in this HHRA, only imidacloprid has been detected in 
California groundwater (DPR, 2016d; USDA, 2017b). Based on the last 6 years (2011-2016) of 
groundwater well data from DPR Annual Well Sampling Reports, imidacloprid has been 
detected in groundwater wells in California. Imidacloprid, which is included on the Groundwater 
Protection List (GWPL), was detected in 5 wells in Fresno in 2016. Detected concentrations 
ranged from 0.051 to 0.665 µg/L. All wells were located in Groundwater Protection Areas 
(GWPAs), but because they are likely shallow wells accessing first encountered groundwater, 
these sources are typically not used as sources of drinking water. For all other years, 
imidacloprid was either not detected or detected below the reporting limit of 0.05 µg/L. The PDP 
database reports detections of trace amounts of imidacloprid in 2010, 2011, and 2012 in 
groundwater, with concentrations ranging from 2.5 to 124 ng/L (USDA, 2017b). 

To make a conservative estimate of potential risk from ingestion of groundwater containing 
imidacloprid, risk was estimated using the same methods and exposure factors used in the 
surfacewater assessment and an EEC of 0.665 µg/L, the maximum detected concentration 
reported in the DPR Annual Well Sampling Reports, was used. The source of imidacloprid in 
groundwater as reported by DPR is unknown. The estimated MOEs are presented in Table 7 
below. 
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Table 7: MOEs for Ingestion of Groundwater Contaminated with Imidacloprid 

Chemical Index Lifestage 
Acute 

MOE 
Subchronic Chronic 

Imidacloprid 
0‐<6 year old 2.60E+05 2.11E+05 1.65E+05 

Adult 4.33E+05 3.51E+05 2.74E+05 

None of the estimated MOEs were below the target MOE of 100 (adults) or 300 (children) and 
all were more than two orders of magnitude higher than the target MOE, indicating that the 
contribution to risk from ingestion of contaminated groundwater is not anticipated to result in 
adverse health effects. For review of the POE-nonylphenol breakdown product, nonylphenol, in 
groundwater, see Appendix G. 

5.4 Estimating Human Receptor Exposure 

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

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

application 
 Post-Application Resident (PAR): Residents in the yard after pesticide application 
 During and Post-Application Residents (DPAR): Residents near the application site 

during application and in yard after application 
 Post-Application Loader (PAL): Nursery employee that transports containerized plants 

after application 
 Combined-Nursery Worker (CNW): Nursery pesticide handler that also transports 

containerized plants 
The potential health impacts, if any, to receptors can be estimated by comparing estimated 
exposure doses with the measures of toxicity. Descriptions of the methodology used to 
characterize risk are described in Section 6.1. 

5.4.1 Exposure Routes 

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

• Inhalation: Aerosols and vapors 
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• Dermal Exposure to Airborne Residues: Deposition onto skin 
• Ingestion of Edible Vegetation Residues: Eating home-grown edible vegetation (e.g., 

fruit) 
• Dermal Exposure to Residues on Vegetation: Contact to skin due to working or playing 

in treated areas 
• Hand-to-Mouth Ingestion of Vegetation Residues: Unintentional ingestion of residue 

from vegetation through hand-to-mouth transfer 
• Dermal Exposure to Residues on Turf:  Contact to skin due to activities in treated areas 
• Hand-to-Mouth Ingestion of Turf Residues: Unintentional ingestion of residue from 

activities on turf through hand-to-mouth transfer 
• Object-to-Mouth Ingestion of Turf Residues: Unintentional ingestion of residue from 

activities on turf through object-to-mouth transfer 
• Pica and Incidental Ingestion of Soil Residues: Deliberate and unintentional soil 

consumption 
• Dermal Exposure to Residues in Soil: Skin contact due to working or playing in treated 

areas 

A description of each of the six receptors identified in Section 5.4.1 is provided below. These 
receptor groups represent the groups with reasonable potential for exposure during the Proposed 
Program. 

5.4.1.1 Mixer-Loader-Applicator 

The mixer-loader-applicator (MLA) represents the combination exposure of a worker who may 
be occupationally exposed to pesticide active and inert ingredients or adjuvants while mixing, 
loading, and applying pesticides. The MLA is assumed to be exposed through dermal and 
inhalation routes. Ingestion was not evaluated for this receptor because the MLA is properly 
trained to minimize any hand-to-mouth transfers. 

Acute Exposure Assessment 

Acute exposure for the MLA was evaluated in the same manner as in the Statewide PEIR. Refer 
to the Statewide PEIR Appendix B Section 2.3 for more details about exposure assessment 
methodology for the MLA. USEPA’s Occupational Pesticide Handler Exposure Database 
(OPHED) was most recently updated in November 2016, and unit exposure values were selected 
from the updated version (USEPA, 2016c). 
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Where: 
ADD = Average daily dose (mg/kg-day) 
AR =Application rate (lb/ac) 
ATPD = Acres treated per day (ac/day) 
UE = Unit exposure (μg/lb) 
DAF = Dermal absorption factor* 

*Only applied for dermal exposure when acute endpoint was derived from an 
oral or inhalation NO(A)EL 

BW = Body weight (kg) 
CF1 = Conversion factor (μg/mg) 

A summary of the exposure factors used in estimating acute exposure to residues through dermal 
and inhalation to the MLA are given in Table 8. 

Table 8: Exposure Factors Used in Estimating Acute Exposures to Residues to the MLA 

Receptor DAF 
Body 

Weighta 

(kg) 
See Appendix 

Adult 
MLA 

C: for 
Chemical- 80 

Specific DAFs 
1. EFH (USEPA, 2011p) 

Refer to Section 7.2 for the OPHED unit exposures used for estimating exposure to the MLA. 

Subchronic Exposure Assessment 

Subchronic exposure for the MLA was evaluated in a similar manner as the chronic in the 
Statewide PEIR, except the exposure frequency was limited to the number of applications that 
could occur over 30 days and a DAF was only applied in the dermal exposure assessment if the 
subchronic NO(A)EL was extrapolated from an oral or inhalation endpoint. Additionally, the 
exposure duration and averaging time reflected the intermediate period of 30 days instead of the 
chronic exposure duration. The USEPA’s Occupational Pesticide Handler Exposure Database 
(OPHED) was most recently updated in November 2016, and unit exposure values were selected 
from the updated version (USEPA, 2016c). 
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Where: 
SADD = Subchronic average daily dose (mg/kg-day) 
AR =Application rate (lb/ac) 
ATPD = Acres treated per day (ac/day) 
UE = Unit exposure (μg/lb) 
DAF = Dermal absorption factor* 

*Only applied for dermal exposure when subchronic endpoint was derived from 
an oral or inhalation study 

EF = Exposure frequency (days/year) 
ED = Exposure duration (days) 
BW = Body weight (kg) 
AT = Averaging time (days) 
CF1 = Conversion factor (μg/mg) 
CF2 = Conversion factor (days/years) 

A summary of the exposure factors used in estimating subchronic exposure to residues through 
dermal and inhalation to the MLA are given in Table 9. 

Table 9: Exposure Factors Used in Estimating Subchronic Exposures to Residues to the 
MLA 

Receptor DAF 
Exposure 
Duration 

(days) 

Averaging 
Time (days) 

Body 
Weighta 

(kg) 

Adult MLA 
See Appendix C: 

for Chemical-
Specific DAFs 

30 30 80 

a. EFH (USEPA, 2011p) 

Refer to Section 7.2 for the OPHED unit exposures used for estimating exposure to the MLA. 

Chronic Non-Cancer Exposure Assessment 

Chronic exposure for the MLA was evaluated in the same manner as in the Statewide PEIR, 
except unit exposure values were selected from an updated version of the USEPA’s 
Occupational Pesticide Handler Exposure Database (OPHED) (USEPA, 2016c). Refer to the 
Statewide PEIR Appendix B Section 2.3 for exposure assessment methodology. 
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The following equation was used to estimate the AADD: 

Where: 
AADD = Annual average daily dose (mg/kg-day) 
AR =Application rate (lb/ac) 
ATPD = Acres treated per day (ac/day) 
UE = Unit exposure (μg/lb) 
DAF = Dermal absorption factor* 

*Only applied for dermal exposure when chronic endpoint was derived from an 
oral or inhalation study 

ED = Exposure duration (years) 
EF = Exposure frequency (days/year) 
BW = Body weight (kg) 
AT = Averaging time (years) 
CF1 = Conversion factor (μg/mg) 
CF2 = Conversion factor (days/year) 

A summary of the exposure factors used in estimating chronic exposure to residues through 
dermal and inhalation to the MLA are given in Table 10. 

Table 10: Exposure Factors Used in Estimating Chronic Exposures to Residues to the MLA 

Receptor DAF 
Exposure 
Duration 
(years) 

Averaging 
Time 

(years) 

Body 
Weighta 

(kg) 

Adult 
MLA 

See Appendix C: 
for Chemical-

Specific DAFs 
20 20 80 

a. EFH (USEPA, 2011p) 

Refer to Section 7.2 for the OPHED unit exposures used for estimating exposure to the MLA. 

Cancer Exposure Assessment 

Because no active or inert ingredient used in the Proposed Program show evidence of 
carcinogenicity (USEPA, 2015a), cancer risk was not evaluated in this HHRA. 

5.4.1.2 Downwind-Bystander 

The downwind bystander (DWB) represents any adult or child that is downwind from a 
residential or nursery application site and has the potential to be exposed to off-site drift. In 
accordance with USEPA’s Overview of Issues Related to the Standard Operating Procedures for 
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Residential Exposure Assessment (USEPA, 1999f), the DWB was assumed to be 25 feet away 
from the application site. 

The DWB was subcategorized into a <2 year-old child, a 2-<16 year-old child, and a 16< year-
old (i.e., adult) (USEPA, 2005q). Off-target drift is unlikely for ground-directed applications 
(e.g., soil drench applications) because the spray nozzles are operated under low pressure, 
generally remain low to the ground, and/or the spray droplets are larger and less mobile than 
foliar applications. The DWB was assumed to be exposed to pesticide residue through dermal 
and inhalation off-target drift for foliar and aerial applications only. 

Acute Exposure Assessment 

Acute exposure for the DWB was evaluated in the same manner as in the Statewide PEIR, except 
as described here. Refer to the Statewide PEIR Appendix B Section 2.3 for exposure assessment 
methodology. USEPA’s Occupational Pesticide Handler Exposure Database (OPHED) was most 
recently updated in November 2016, and unit exposure values were selected from the updated 
version (USEPA, 2016c). DWB exposure was estimated identically for the three age-groups, 
except the body weights selected were 11.4 kg for the <2 year-old child DWB (data for 1<2 
year-olds), 13.8 kg for the 2-<16 year-old child DWB (data for 2<3 year-olds), and 80 kg for the 
adult DWB (USEPA, 2011p). 

ADD = Average daily dose (mg/kg-day) 
AR =Application rate (lb/ac) 
OSD = Off-site drift (%) 
ATPD = Acres treated per day (ac/day) 
UE = Unit exposure (μg/lb) 
DAF = Dermal absorption factor* 

*Only applied for dermal exposure when acute endpoint was derived from an 
oral or inhalation NO(A)EL 

BW = Body weight (kg) 
CF1 = Conversion factor (μg/mg) 

A summary of the exposure factors used in estimating acute exposure to residues through dermal 
and inhalation to the MLA are given in Table 11. 
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Table 11: Exposure Factors Used in Estimating Acute Exposures to Residues to the DWB 

Receptor Index 
Lifestage 

Dermal 
Absorption 

Factor 
(DAF) 

Body 
Weighta 

(kg) 

<2 DWB 1-<2 
years 

See 
Appendix C: 

for 
Chemical-
Specific 
DAFs 

11.4 

13.8 

80 

2-<16 
DWB 

2-<3 
years 

Adult 
DWB Adult 

a. EFH (USEPA, 2011p) 

Refer to Section 7.2 for the OPHED “Flagger” unit exposures and off-site drift used for 
estimating exposure to the DWB. 

Subchronic Exposure Assessment 

Subchronic exposure for the DWB to active and inert ingredients was evaluated in the same 
manner as the chronic exposure in the Statewide PEIR, except the number of applications per 
year (exposure frequency) was limited to the number of applications that could occur over 30 
days. USEPA’s Occupational Pesticide Handler Exposure Database (OPHED) was most recently 
updated in November 2016 and unit exposure values were selected from the updated version 
(USEPA, 2016c). 
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Where: 
SADD = Subchronic average daily dose (mg/kg-day) 
AR =Application rate (lb/ac) 
OSD = Off-site drift (%) 
ATPD = Acres treated per day (ac/day) 
UE = Unit exposure (μg/lb) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (days) 
DAF = Dermal absorption factor* 

*Only applied for dermal exposure when subchronic endpoint was derived from 
an oral or inhalation NO(A)EL 

BW = Body weight (kg) 
AT = Averaging time (days) 
CF1 = Conversion factor (μg/mg) 
CF2 = Conversion factor (days/year) 

A summary of the exposure factors used in estimating subchronic exposure to residues through 
dermal and inhalation to the DWB are given in Table 12. 

Table 12: Exposure Factors Used in Estimating Subchronic Exposures to Residues to the 
DWB 

Receptor Index 
Lifestage 

Exposure 
Duration 

(days) 

Averaging 
Time (days) 

Dermal 
Absorption 

Factor 
(DAF) 

Body 
Weighta 

(kg) 

<2 DWB 1-<2 
years 

30 30 

See 
Appendix C: 

for 
Chemical-
Specific 
DAFs 

11.4 

13.8 

80 

2-<16 
DWB 

2-<3 
years 

Adult 
DWB Adult 

a. EFH (USEPA, 2011p) 

Refer to Section 7.2 for the OPHED “Flagger” unit exposures and off-site drift used for 
estimating exposure to the DWB. 
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Chronic Exposure Assessment 

Chronic exposure for the DWB was evaluated in the same manner as in the Statewide PEIR with 
exception to changes described in this paragraph. Refer to the Statewide PEIR Appendix B 
Section 2.3 for exposure assessment methodology. 

For applications in residential and urban settings, the maximum consecutive years the program 
was anticipated to occur at a single residence was 5 years. Therefore, the exposure duration for 
the adult and 2-<16 year-old DWB was assumed to be 5 years for applications in residential and 
urban settings. The exposure duration for the 0-<2 year-old DWB was assumed to be the entirety 
of that lifestage (i.e., 2 years). 

For applications in nursery settings, an exposure duration of 20 years was selected for the adult 
DWB based on an updated version of the Department of Toxic Substances Control (DTSC) 
Default Exposure Factors for Human Risk Assessment (DTSC, 2014a). Consistent with the 
Statewide PEIR and Statewide Japanese Beetle Eradication Program Human Health Risk 
Assessments, respectively, the 2-<16 year-old DWB and 0-<2 year-old DWB were assumed to 
be exposed to for the entire duration of that lifestage (i.e., 14 years and 2 years, respectively). 

Unit exposure values for the DWB were selected from an updated version of the USEPA’s 
Occupational Pesticide Handler Exposure Database (OPHED) (USEPA, 2016c). 

AADD = Average daily dose (mg/kg-day) 
AR =Application rate (lb/ac) 
OSD = Off-site Drift (%) 
ATPD = Acres treated per day (ac/day) 
UE = Unit exposure (μg/lb) 
DAF = Dermal absorption factor* 

*Only applied for dermal exposure when chronic endpoint was derived from an 
oral or inhalation NO(A)EL 

EF = Exposure Frequency (days/year) 
ED = Exposure Duration (years) 
BW = Body weight (kg) 
AT = Averaging Time (years) 
CF1 = Conversion factor (μg/mg) 
CF2 = Conversion factor (days/year) 
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A summary of the exposure factors used in estimating chronic exposure to residues through 
dermal and inhalation to the DWB are given in Table 13. 

Table 13: Exposure Factors Used in Estimating Chronic Exposures to Residues to the 
DWB 

Receptor 

<2 DWB 

2-<16 
DWB 
Adult 
DWB 

Index 
Lifestage 

1-<2 years 

2-<3 years 

Adult 

Application 
Setting 

Residential 
Nursery 

Residential 
Nursery 

Residential 
Nursery 

Exposure 
Duration 
(years) 

2 

5 
14 
5 

20 

Averaging 
Time 

(years) 

2 

5 
14 
5 

20 

Dermal 
Absorption 

Factor 
See 

Appendix 
C: for 

Chemical-
Specific 
DAFs 

Body 
Weighta 

(kg) 

11.4

13.8

80

a. EFH (USEPA, 2011p) 

Refer to Section 7.2 for the OPHED “Flagger” unit exposures and off-site drift used for 
estimating exposure to the DWB. 

Cancer Exposure Assessment 

Cancer exposure was not characterized in this risk assessment because none of the active or inert 
ingredients show evidence of carcinogenicity (USEPA, 2015a). 

5.4.1.3 Post-Application Resident 

The post-application resident (PAR) represents a typical receptor living in an urban or residential 
environment who has the potential to be exposed after treatments have been conducted under the 
Proposed Program. The PAR was conservatively assumed to be active in the gardens and lawns 
on his/her property and to consume home-grown edible vegetation (e.g., fruits). An adult resident 
was assumed to be exposed to residues on foliage, turf, and soil through dermal contact and 
through ingestion of home-grown edible vegetation. Child residents, ages <2 years old and 2-<16 
years old, were assumed to be exposed to residues on foliage, turf, and soil through dermal 
contact, incidental ingestion of residues on turf from hand-to-mouth and object-to-mouth 
activity, incidental ingestion of residues on foliage from hand-to-mouth activity, and ingestion of 
soil and home-grown edible vegetation. Post-application inhalation exposure to imidacloprid and 
glycerin was not considered because of their low vapor pressure (7.00E-12 mmHg for 
imidacloprid and 1.58E-04 mmHg for glycerin). 

For the purposes of this risk assessment, the resident was analyzed over three lifestages: <2 year-
old child, 2-<16 year-old child, and adults 16 years of age and older (USEPA, 2005q). To 
estimate potential exposure for these three age-groups, guidance and exposure factors from 
sources including, but not limited to, USEPA’s Standard Operating Procedures for Residential 
Pesticide Exposure Assessment (SOP) (USEPA, 2012l), USEPA’s Risk Assessment Guidance 
for Superfund (RAGS) (USEPA, 1989e, USEPA, 2004i, USEPA, 2014d), and USEPA’s 
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Exposure Factor’s Handbook (EFH) (USEPA, 2011p) were selected. If exposure factors from 
various age-ranges (e.g., 3-<6 year-old, 6-<11 year-old, etc.) within each lifestage (e.g., 2-<16 
year-old child) were available, the exposure factor from the age-range that resulted in the highest 
exposure was selected for each lifestage. The SOP designates “index lifestages” for specific 
exposure assessments. An index lifestage (ILS) represents “the lifestage of highest concern due 
to unique behavioral characteristics that may lead to higher levels of exposure.” The USEPA 
determined these index lifestages through both “quantitative (e.g., exposure assessments) and 
qualitative (e.g., exposure and activity data) considerations,” and assessment of the ILS is 
expected to “protect for the exposures and risks for all potentially exposed lifestages” (USEPA, 
2012l). For estimating potential exposure in this risk assessment, the SOP index lifestage was 
assessed using the SOP guidance when available. 

Unless otherwise specified, exposure factors drawn from the Exposure Factors Handbook (EFH) 
were based on data from a 21-<80+ year-old (USEPA, 2011p). Similarly, exposure factors from 
the Standard Operating Procedures for Residential Pesticide Exposure Assessment (SOP) were 
based on data from a 16-<80 year old (USEPA, 2012l). 

Post-Application Resident Acute Exposure Assessment 

Dermal Exposure to Residues in Soil 
The <2 year-old child PAR, 2-<16 year-old child PAR, and the adult PAR were assumed to be 
dermally exposed to imidacloprid and glycerin residues in garden soil or bare spots on lawns. 
Methods and exposure factors from the USEPA’s RAGS (USEPA, 2004i, USEPA, 2014d), 
USEPA EFH (USEPA, 2011p), and USEPA’s SOP (USEPA, 2012l) were used in this 
assessment. Exposure factors for a 1-<2 year-old and a 2-<3 year-old were selected to represent 
the <2 year-old child and 2-<16 year-old child PARs, respectively. For certain exposure factors, 
data were not available for the 2-<3 year-old lifestage index. In those instances, values from 
other lifestages were selected as surrogates. 

To estimate the ADD, the peak imidacloprid and glycerin residue estimated to be in soil, as 
described in section 5.3.3, was multiplied by the resident’s skin surface area that typically 
contacts soil, a soil-to-skin adherence factor, the number of times the resident is expected to 
come into contact with treated soil per hour, the number of hours per day the receptor was 
anticipated to spend in a treated area, a dermal absorption factor, and divided by the resident’s 
body weight. A surface area of 6,032 cm2/event was selected for an adult PAR, based on the 
mean surface area of an adult (USEPA, 2014d). A surface area of 2373 cm2/event was selected 
for a 2-<16 year-old child PAR based on the weighted average of a 0-<6 year-old (USEPA, 
2014d). A surface area of 610 cm2/event was used for a <2 year-old child PAR, based on the 95th 

percentile for total body surface area of a 1-<2 year-old child (USEPA, 2011p). The soil 
adherence factor (AF) used for an adult was 0.07 mg/cm2, based on the 50th percentile of a 
gardener in a high activity setting (USEPA, 2014d; USEPA, 2004i). A soil adherence factor of 
0.2 mg/cm2 was used for both child PARs, based on the 95th percentile of a 1-<6 year-old child 
(USEPA, 2014d; USEPA, 2004i). The adult PAR was assumed to spend 2.2 hours per day 
outside in treated areas and the two child PARs were assumed to spend 1.1 hours per day outside 
in treated areas, based on the arithmetic mean of adults and for 6-<11 year-old activity in 
gardens, respectively (USEPA, 2012l). The adult and both child PARs were assumed to contact 
soil 71 times per hour, based on the 90th percentile soil contact rate of both hands of a 1 to 5 
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year-old child (USEPA, 2011p). The mean body weights for a 1-<2 year-old, 2-<3 year-old, and 
adult were used for the <2 year-old PAR, 2-<16 year-old PAR, and adult PAR, respectively 
(USEPA, 2011p). 

Where: 
ADD = Average daily dose (mg/kg-day) 
EEC = Estimated environmental concentration (mg/kg) 
CF = Conversion factor (kg/mg) 
SA = Surface area exposed per event (cm2/event) 
AF = Soil adherence factor (mg/cm2) 
ET = Exposure time (hours/day) 
CR = Contact rate (events/hour) 
DAF = Dermal absorption factor 
*Only applied for dermal exposure when acute endpoint was derived from an 
oral or inhalation NO(A)EL 

BW = Body weight (kg) 

A summary of the exposure factors used in estimating acute dermal exposure to residues in soil 
is given in Table 14. 

Table 14: Exposure Factors Used in Estimating Acute Dermal Exposure to the PAR in Soil 

AFb,d EEC SA ETc CRa BW Receptor DAF (mg/kg) (cm2/event) (mg/cm2) (hours/day) (events/hour) (kg)a 

<2 PAR 610a 11.4See Appendix
Refer to 0.2 1.12-<16 C: forSection 2,373b 71 13.8PAR chemical-7.2 

Adult specific DAFs6,032b 0.07 2.2 80PAR 
a. EFH (USEPA, 201lp) 
b. USEPA, 2014d 
c. SOP (USEPA, 2012l) 
d. USEPA, 2004i 

Pica and Incidental Ingestion of Soil 
Both the <2 years old and 2-<16 years old child PARs were assumed to be exposed to 
imidacloprid and glycerin through ingestion of treated soils underneath garden plants or bare 
spots on lawns. The two child PARs were assumed to exhibit soil pica behavior, which is the 
recurrent ingestion of unusually high amounts of soil of between 1,000 – 5,000 mg/day 
(OEHHA, 2012d). USEPA’s EFH (USEPA, 2011p) states, “soil-pica should not be limited to 
intentional soil ingestion, primarily because children can consume large amounts of soil from 
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their typical behaviors and because differentiating intentional and unintentional behavior in 
young children is difficult.” Therefore, the soil ingestion rate is based on a total mg soil per day, 
and accounts for both intentional and incidental soil ingestion (OEHHA, 2012d). Due to the 
higher likelihood of children to consume soil, estimations of soil ingestion of the two child PARs 
were considered health protective of the adult PAR. 

Methods and exposure factors from the USEPA’s RAGS (USEPA, 1989e), USEPA EFH 
(USEPA, 2011p), and ATSDR Soil-Pica Workshop (ATSDR, 2001a) were used in this 
assessment. The ILSs for the <2 year-old child PAR and 2-<16 year-old child PAR were the 1-
<2 year-old and 2-<3 year-old, respectively. 

To estimate the ADD, the peak imidacloprid and glycerin concentration estimated to be in soil 
was multiplied by a soil ingestion rate, the fraction of soil ingested that had been treated, and 
then divided by the child’s body weight. A soil ingestion rate of 5,000 mg soil/day was selected 
based on suggested value from the ATSDR Soil-Pica Workshop Summary Report (ATSDR, 
2001a). The fraction of soil ingested from a treated site was assumed to be 100%. 

Where: 
ADD = Average daily dose (mg/kg-day) 
EEC = Estimated environmental concentration (mg/kg) 
CF = Conversion factor (kg/mg) 
IRs = Soil ingestion rate (mg/day) 
FI = Fraction ingested from Contaminated Source (unitless) 
BW = Body weight (kg) 
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A summary of the exposure factors used in estimating acute pica and incidental soil ingestion is 
given in Table 15. 

Table 15: Exposure Factors Used in Estimating Acute Pica and Incidental Soil Ingestion 

Index BWc 
Receptor EEC (mg/kg) a (mg/day) FIb IRs Lifestage (kg) 
<2 PAR 1-<2 years 11.4 Refer to Section 5,000 1 7.2 2-<16 PAR 2-<3 years 13.8 

a. ATSDR, 2001a 
b. Professional judgment 
c. EFH (USEPA, 2011p) 

Dermal Exposure to Residues on Non-Edible Vegetation 
The <2 year-old child PAR, 2-<16 year-old child PAR, and the adult PAR were assumed to be 
exposed to imidacloprid and glycerin through dermal contact with residues on ornamental plants 
and non-citrus fruit trees. Methods and exposure factors from the ‘Gardens’ section of the 
USEPA SOP (USEPA, 2012l) were selected for assessment of dermal exposure to non-edible 
vegetation. Because the exposure factors and methods from the ‘Gardens’ section of the SOP 
result in a greater estimated exposure than those of the ‘Trees’ section, use of the ‘Gardens’ SOP 
is considered health-protective of contact with treated trees. Exposure factors for a 6-<11 year-
old were selected to represent the 2-<16 year-old because it is assumed younger children will not 
utilize these areas for playing nor engage in activities associated with these areas to the extent 
older children will (USEPA, 2012l). Although <2 year-old children are not expected to spend a 
substantial amount of time in garden/tree settings, the 1-<2 year-old child was selected to 
represent the <2 year-old child PAR for the sake of completeness. 

The first step of the Gardens and Trees SOP equation was to estimate the DFRt of the pesticide 
active or inert ingredient. The DFRt 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 
(USEPA, 2012l). For additional details of the methods for estimating the surface residue on 
foliage, refer to Section 5.3.4. The SOP makes use of transfer coefficients (TCs) to estimate the 
transfer of residue from leaf surface to skin. The TCs recommended by the SOP for use in garden 
settings were 8,400 cm2/hr for an adult and 4,600 cm2/hr for a child 6-<11 years old (USEPA, 
2012l). No TC was available in the SOP for the 1-<2 year-old in garden/tree settings. However, 
the Lawns and Turf section of the SOP adjusts the adult TC by a reduction factor of 73% for the 
purposes of evaluating 1-<2 year-olds on lawns/turf. For this HHRA, the same reduction factor 
was applied to result in a TC of 2,268 cm2/hr for the 1-<2 year-old PAR in residential/urban 
settings (USEPA, 2012l). 

To estimate the PAR’s exposure, the DFRt was multiplied by the surface-to-skin TC and the 
number of hours per day the resident was expected to be exposed (ET). The SOP assumed the 
adult was exposed for 2.2 hour per day and weighed 80 kg (USEPA, 2012l; USEPA, 2011p). The 
exposure time recommended by the SOP for the 6-< 11 year-old in garden settings was 1.1 
hours/day and a body weight of 31.8 kg (USEPA, 2012l). Because no ET was available for 1-<2 
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year-olds in garden settings, the 6-<11 year-old value of 1.1 hours/day was selected. A body 
weight of 11.4 kg was used for the 1-<2 year-old child PAR (USEPA, 2012l). 

VDE = Vegetation Dermal Exposure (mg/day) 
DFRt = Dislodgeable Foliar Residue (µg/cm2) 
CF= Weight unit conversion factor (mg/µg) 
TC = Transfer coefficient (cm2/hour) 
ET = Exposure time (hours/day) 

To estimate the PAR’s Average Daily Dose (ADD), the VDE was multiplied by the DAF and 
then divided by the resident’s body weight. The following equation was used to estimate the 
ADD: 

Where: 
ADD = Average daily dose (mg/kg-day) 
VDE = Vegetation Dermal Exposure (mg/day) 
DAF = Dermal Absorption Factor (unitless) 

*Only applied for dermal exposure when acute endpoint was derived from an 
oral or inhalation NO(A)EL 

BW = Body weight (kg) 

A summary of the exposure factors used in estimating acute exposure to residues through dermal 
exposure to vegetation is given in Table 16. 

Table 16: Exposure Factors Used in Estimating Acute Dermal Exposure to Vegetation 

Index TCb ETa 
Receptor DAF BWa (kg) Lifestage (cm2/hour) (hours/day) 
<2 PAR 1-<2 years 2,268 1.1 11.4 

0.05 (Imidacloprid), 
2-<16 PAR 6-<11 years 4,600 1.1 31.8 1 (Glycerin) 
Adult PAR Adult 8,400 2.2 80 

a. EFH (USEPA, 2011p) 
b. SOP (USEPA, 2012l) 
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Hand-to-Mouth Ingestion of Vegetation Residues 
The <2 year-old child and 2-<16 year-old child PAR were assumed to be exposed to 
imidacloprid and glycerin by contacting residues on vegetation and then transferring that residue 
from his/her hand to mouth (HtM). The USEPA’s SOP (USEPA, 2012l) for Lawns/Turf was the 
method used to evaluate hand-to-mouth ingestion of vegetation residues. Although an SOP for 
Gardens and Trees is available, it does not include a hand-to-mouth analysis; therefore, the 
Lawns/Turf SOP was chosen as a surrogate. In accordance with the USEPA SOP, the adult PAR 
was not assessed for hand-to-mouth incidental ingestion of residues because it is assumed adults 
would not place pesticide-contaminated hands in their mouth (USEPA 2012l). See the Statewide 
PEIR for more details. 

In accordance with the SOP, the Vegetation Dermal Exposure (VDE) estimated in the Dermal 
Exposure to Residues on Non-Edible Vegetation section was multiplied by the fraction of 
residue on the child’s hands (FaiHands) 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 

Where: 

FaiHands= Fraction of total residue on hands 
VDE = Vegetation Dermal Exposure (mg) 
SAH = Hand surface area (cm2) 

To estimate 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 (USEPA, 2012l). The exposure factors for a 1-<2 years old and a 3-<6 years 
old were selected from the Lawns/Turf SOP to represent the <2 year-old child and 2-<16 year-
old child PARs for analysis of hand-to-mouth ingestion of vegetation residues, respectively. 
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The following equation was used to estimate the ADD: 

Where: 
ADD = Average daily dose (mg/kg-day) 
HR = Residue available on hand (mg/cm2) 
FM = Fraction of hand surface area mouthed per event 
SAH = Hand surface area (cm2) 
ET = Exposure time (hours/day) 
NRep = Number of replenishment intervals per hour (intervals/hour) 
SE = Extraction by saliva 
EVHtM = Frequency of hand-to-mouth events per hour (events/hour) 
BW = Body weight (kg) 

A summary of the exposure factors used in estimating acute hand-to-mouth ingestion to 
vegetation residue is given in Table 17. 

Table 17: Exposure Factors Used in Estimating Acute Hand-to-Mouth Ingestion to 
Vegetation Residues 

Receptor ILS Faihandsa 
a,bSAH

(cm2) FMa ETa 

(hours/day) 

NRepa 

(intervals/ 
hour) 

SE EVHtMa 

(events/hour) 
BWb 

(kg) 

0 -<2 
PAR 

1-<2 
years 0.06 

150 
0.127 1.5 4 0.48 

13.9 11.4 

2 -<16 
PAR 

3-<6 
years 225 8.5 18.6 

a. SOP (USEPA, 2012l) 
b. EFH (USEPA, 2011p) 

Ingestion of Edible Vegetation Residues 
The <2 year-old child, 2-<16 year-old child, and the adult PAR were assumed to be exposed to 
imidacloprid and glycerin residues through consumption of edible vegetation (i.e., home-grown 
fruit). Methods for estimating pesticide residue concentrations in plants are described in Section 
5.3.5. When evaluating foliar application, it was assumed that direct treatment of vegetation 
resulted in 100% of the applied material being available on the surface of fruit-bearing plants. It 
was assumed 20% of the application rate drifted to soil below fruit-bearing plants and was 
available for uptake through the roots. For soil drench applications, 100% of the applied material 
was assumed to be available in the soil below fruit-bearing plants for translocation into edible 
vegetation. 

Blankinship & Associates, Inc. 43 of 88 CDFA Statewide Program 
September 7, 2019 Human Health Risk Assessment 



Appendix 3A
CDFA 2019 PDCP Addendum 

Methods and exposure factors from the USEPA’s RAGS (USEPA, 1989e) and USEPA EFH 
(USEPA, 2011p) were used in this assessment. Exposure factors for a 40-<69 year-old were 
selected to represent the adult PAR (USEPA, 2011p). Exposure factors for a 1-<2 years old and a 
3-<5 years old were selected to represent the ILSs for the <2 year-old child and 2-<16 year-old 
child PARs, respectively. To estimate the ADD, the maximum EEC of imidacloprid and glycerin 
in edible vegetation, listed in Section 7.2, was multiplied by the amount of vegetation a resident 
was expected to consume per day relative to his/her body weight. For the <2 year-old child PAR 
assessment, a vegetation ingestion rate of 8.7 g/kg-day, based on mean intake of home-produced 
fruits for a 1-2 years old, was selected from USEPA’s EFH (USEPA, 2011p). For the 2-<16 
year-old child PAR assessment, a vegetation ingestion rate of 4.1 g/kg-day, based on mean 
intake of home-produced fruits for a 3-5 years old, was selected from USEPA’s EFH (USEPA, 
2011p). For the adult PAR assessment, a vegetation ingestion rate of 2.7 g/kg-day, based on 
mean intake of home-produced fruits for a 40-69 year-old, was selected from USEPA’s EFH 
(USEPA, 2011p). 

The following equation was used to estimate the ADD: 

Where: 
ADD = Average daily dose (mg/kg-day) 
EEC = Estimated environmental concentration (mg/kg) 
CF = Conversion factor (kg/g) 
IRv = Vegetation ingestion rate (g/kg-day) 

A summary of the exposure factors used in estimating acute exposure to residues through 
ingestion of edible vegetation is given in Table 18. 

Table 18: Exposure Factors Used in Estimating Acute Exposures to Residues through 
Ingestion of Edible Vegetation 

Receptor Index Lifestage EEC (mg/kg) IRv a (g/kg-day) 

<2 PAR 1-<2 years 8.7 

2-<16 PAR 3-<5 years Refer to Section 
5.3.5 4.1 

Adult PAR 40-<69 years 2.7 
a. EFH (USEPA, 2011p) 

Dermal Exposure to Residues on Turf 
The <2 year-old child, 2-<16 year-old child, and adult PAR’s dermal exposure to imidacloprid 
and glycerin residues on turf were assessed using USEPA’s SOP guidance for “Lawns/Turf -
High Contact Lawn Activities”. In accordance with the SOP, the 1-<2 year-old PAR served as 
the ILS for the <2 year-old. The 2-<3 year-old child represented the 2-<16 year-old PAR. The 
first step of the Lawns/Turf SOP equation was to estimate the Transferable Turf Residue (TTRt) 
of imidacloprid and glycerin. Refer to Section 5.3.5 for the TTRt equation and additional details. 

Blankinship & Associates, Inc. 44 of 88 CDFA Statewide Program 
September 7, 2019 Human Health Risk Assessment 



Appendix 3A
CDFA 2019 PDCP Addendum 

The SOP recommended TC were used to estimate the transfer of residue from turf-surface to 
skin. The recommended TCs were 49,000 cm2/hour for a 1-<2 years old, 56,000 cm2/hour for a 
2-<3 years old, and 180,000 cm2/hour for an adult (USEPA, 2012l). For the definition of TCs, 
refer to Appendix B Section 2.3 of the Statewide PEIR. It was assumed the adult, 1-<2 year-old 
child, and 3-<6 year-old child PARs spent 1.5 hours in turf settings. The default exposure factors 
used in the SOP for a child 1-<2 years old, a child 2-<3 years old, and an adult were left 
unchanged for the assessment of the <2 year-old child PAR, 2-<16 year-old child PAR, and adult 
PAR, respectively. 

To estimate the Turf Dermal Exposure (TDE), the TTRt was multiplied by the TC, and the 
number of hours per day the resident was expected to be exposed (ET). 

The following equation was used to estimate the TDE: 

Where: 
TDE = Turf Dermal Exposure (mg/d) 
TTRt = Transferable turf residue (t) days after application (µg/cm2) 
CF= Weight unit conversion factor (mg/µg) 
TC = Transfer coefficient (cm2/hour) 
ET = Exposure time (hours/day) 
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To estimate the PAR’s Average Daily Dose (ADD), the TDE was multiplied by the DAF and 
then divided by the resident’s body weight. 

Where: 
ADD = Average daily dose (mg/kg-day) 
TDE = Turf Dermal Exposure (mg/d) 
DAF = Dermal absorption factor 
*Only applied for dermal exposure when acute endpoint was derived from an 
oral or inhalation NO(A)EL 

BW = Body weight (kg) 

A summary of the exposure factors used in estimating acute dermal exposure to turf is given in 
Table 19. 

Table 19: Exposure Factors Used in Estimating Acute Dermal Exposure to Turf 

Index TCa ETa BWb 
Receptor DAF Lifestage (cm2/hour) (hours/d) (kg) 
<2 PAR 1-<2 years 49,000 See Appendix 11.4 

C: for 
2-<16 PAR 2-<3 years 56,000 1.5 13.8 chemical-
Adult PAR Adult 180,000 specific DAFs 80 

a. SOP (USEPA, 2012l) 
b. EFH (USEPA, 2011p) 

Hand-to-Mouth Ingestion of Turf Residues 
The <2 year-old child PAR and 2-<16 year-old child PAR were assumed to come into contact 
with imidacloprid and glycerin by contacting residues on turf and then transferring that residue 
from his/her hand to mouth. Due to the higher likelihood of children placing their hands in their 
mouths, estimations of incidental ingestion for the two child PARs were considered health 
protective of the adult PAR. The USEPA’s SOP (USEPA, 2012l) guidance for Lawns/Turf was 
used as a source of exposure factors and methods. Exposure factors for the ILS of 1-<2 year-old 
and a 3-<6 year-old were selected to represent the <2 year-old child PAR and the 2-<16 year-old 
child PAR, respectively. 

In accordance with the SOP, the TDE, which was estimated in the Dermal Exposure to Residues 
on Turf Section, was multiplied by the fraction of total residue on the child’s hands. The result 
was then divided by the surface area of the child’s hands to estimate the potential amount of 
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residue available on the PAR child’s hands (HR). The following equation was used to estimate 
the HR: 

Where: 
HR = Residue available on hand (mg/cm2) 
Faihands = Fraction of total residue on hands 
TDE = Turf dermal exposure (mg) 
SAH = Hand surface area (cm2) 

To estimate the ADD, the SOP accounts for the residue available on the receptor’s hands, 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 
turf 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 (USEPA, 2012l). The following equation 
was used to estimate the ADD: 

Where: 
ADD = Average daily dose (mg/kg-day) 
HR = Residue available on hand (mg/cm2) 
FM = Fraction of hand surface area mouthed per event (unitless/event) 
SAH = Hand surface area (cm2) 
ET = Exposure time (hours/day) 
NRep = Number of replenishment intervals per hour (intervals/hour) 
SE = Extraction by saliva 
EVHtM = Frequency of hand-to-mouth (events/hour) 
BW = Body weight (kg) 
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A summary of the exposure factors used in estimating acute hand-to-mouth ingestion of turf 
residues is given in Table 20. 

Table 20: Exposure Factors Used in Estimating Acute 
Hand-to-Mouth Ingestion of Turf Residues 

Receptor Index 
Lifestage Faihandsa SAH 

(cm2) FMa 

a ET NRepa 

(hours (intervals/ SEa 

/day) hr) 

EVHtM 
(events/ 
hour)a 

BW 
(kg)b 

<2 PAR 1-<2 150b 13.9 11.4 years 
0.06 0.127 1.5 4 0.48 

2-<16 PAR 3-<6 
years 225a 8.5 18.6 

a. SOP (USEPA, 2012l) 
b. EFH (USEPA, 2011p) 

Object-to-Mouth Ingestion of Turf Residues 
Both the <2 year-old and 2-<16 year-old child PARs were assumed to come into contact with 
imidacloprid and glycerin through turf-to-object contact that subsequently transferred to his/her 
mouth from the object. Due to the higher likelihood of children placing objects in their mouth, 
estimations of incidental ingestion of the two child PARs were considered health protective of 
the adult PAR. The USEPA’s SOP (USEPA, 2012l) guidance for Lawns/Turf was used as a 
source of exposure factors and methods. Exposure factors for a 1-<2 year-old and a 2-<3 year-
old were selected to represent the <2 year-old child and 2-<16 year-old child PARs, respectively. 

To estimate the potential amount of residue available on an object (ORt), a variation of the 
equation found in the USEPA SOP was used. Consistent with a personal communication with 
Jeff Dawson of the USEPA on July 20th, 2016, the application rate was multiplied by the fraction 
of total residue on the object and the dissipation rate (Dawson, J., USEPA Office of Pesticide 
Program 2016, Pers comm, E-mail RE: Inquiry into the SOP for Assessing Residential Pesticide 
Exposure (2012) methodology). For acute exposure, the ORt was the peak value possible over 
multiple applications considering environmental degradation. It was assumed the dissipation of 
pesticide residue on an object was comparable to the degradation on foliage. As such, the foliar 
half-lives of 4 days and 0.6 days were used to estimate the concentration of imidacloprid and 
glycerin on the object over time, respectively. See Section 5.3.4 for more details on the use of 
first-order rate kinetics to estimate environmental degradation. A 20% Drift to Object (DtO) was 
applied in foliar applications to account for residues blocked by foliage. 
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The following equation was used to estimate the ORt: 

ORt = Residue available on object (µg/cm2) 
AR = Application rate (lb a.i./acre) 
FO = Fraction of total residue on object 
FD = Fraction of residue that dissipates per day 
t = Time after application (days) 
CF1 = Weight unit conversion factor (µg/lb) 
CF2 = Area unit conversion factor (acre/cm2) 
DtO = Drift to Object 

To estimate the ADD due to object-to-mouth (OtM) exposure, the SOP accounts for the residue 
available on the object, the object surface area mouthed for each event, the number of hours per 
day the child is assumed to be exposed (i.e., exposure time), the number of times the object 
contacts treated turf per hour, the fraction of residue removed by saliva, the frequency of object-
to-mouth contacts per hour, and the child PAR’s body weight (USEPA, 2012l). 

ADD = Average daily dose (mg/kg-day) 
ORt = Residue available on object (µg/cm2) 
CF3 = Weight unit conversion factor (mg/ug) 
SAMO = Object surface area mouthed per event (cm2/event) 
ET = Exposure time (hours/day) 
NRep = Number of replenishment intervals per hour (intervals/hour) 
SE = Extraction by saliva 
EVOtM = Frequency of OtM events per hour (events/hour) 
BW = Body weight (kg) 
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A summary of the exposure factors used in estimating acute object-to-mouth ingestion of turf 
residues is given in Table 21. 

Table 21: Exposure Factors Used in Estimating Acute Object-to-Mouth Ingestion of Turf 
Residue 

SAMOa ETa EVOtMa NRepa 
Index t BWb 

FOa Receptor (events/ DtO (cm2/ (hrs/ (intervals/ SEa 
Lifestage (days) (kg) hr) event) day) hr) 

1-<2 <2 PAR 8.8 11.4 years 0-365 0.01 0.2 10 1.5 4 0.482-<16 2-<3 8.1 13.8 PAR years 
a. SOP (USEPA, 2012l) 
b. EFH (USEPA, 2011p) 

Post-Application Resident Subchronic 
Exposure Assessment 

The subchronic duration is defined as repeated daily exposure over multiple days up to 10 
percent of a life span in humans or 30 to 90 days in laboratory animal species (USEPA, 1996g). 
For this assessment, the subchronic exposure was assumed to be 30 days, based on the USEPA 
2011 Integrated Risk Information System (IRIS) Glossary definition of ‘subchronic exposure’ 
(USEPA, 2011w). 

To assess the subchronic exposure to the PAR, an average daily dose (ADDSC) was estimated 
using a similar method and equation as the acute exposure, except a subchronic EEC was used 
instead of the peak EEC. See Section 5.3 for more details about the methods used to calculate 
subchronic EECs. 

To estimate the Subchronic Average Daily Dose (SADD), the ADDSC was multiplied by the 
number of days the resident had the potential to be exposed per year, the time frame the resident 
was expected to be exposed, and a chemical-specific dermal absorption factor (DAF) when 
evaluating dermal exposure and the chronic endpoint was derived from an oral or inhalation 
NO(A)EL. This value was then divided by the total duration of time assessed. The exposure 
frequency, exposure duration, and averaging time reflected the assumed 30-day exposure. 
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Where: 
SADD = Subchronic average daily dose (mg/kg-day) 
ADDSC = Average daily dose (mg/kg-day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (days) 
DAF = Dermal absorption factor (unitless) 
*Only applied for dermal exposure when subchronic endpoint was derived from 
an oral or inhalation NO(A)EL 

CF = Conversion factor (days/year) 
AT = Averaging time (days) 

A summary of the exposure factors used in estimating the SADD is given in Table 22. 

Table 22: Exposure Factors Used in Estimating the SADD 

Receptor EF 
(days/year) 

ED 
(days) 

AT 
(days) 

<2 year-old 
PAR 

30 30 302-<16 year-old 
PAR 

Adult PAR 

Dermal Exposure to Residues in Soil 
The <2 year-old child PAR, 2-<16 year-old child PAR, and adult PAR were assumed to be 
exposed to imidacloprid and glycerin residues from dermal contact with treated soil daily for 30 
days. An adjusted ADD (ADDSC) was estimated by the same process as the acute ADD, except a 
subchronic soil EEC was used, considering first-order environmental degradation and the 
possibility of accumulation from multiple applications over 30 days. See Section 5.3 for more 
details about how subchronic EECs were estimated. 

To calculate the SADD, the ADDSC was multiplied by the number of days the resident had the 
potential to be exposed per year (EF), the duration the resident was expected to be exposed (ED), 
and a chemical-specific DAF when appropriate, then divided by the total duration of time 
assessed (AT). 

Pica and Incidental Soil Ingestion 
The <2 year-old child PAR and 2-<16 year-old child PAR were assumed to be exposed to 
imidacloprid and glycerin residues from ingestion of treated soil daily for 30 days. An adjusted 
ADD (ADDSC) was estimated through the same process as the acute ADD, except a subchronic 
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soil EEC was used, considering first-order environmental degradation and the possibility of 
accumulation from multiple applications over 30 days. See Section 5.3 for more details about 
how subchronic EECs were estimated. 

To calculate the SADD, the ADDSC was multiplied by the number of days the resident had the 
potential to be exposed per year (EF), the duration the resident was expected to be exposed (ED), 
then divided by the total duration of time assessed (AT). 

Dermal Exposure to Residues on Vegetation 
The <2 year-old child PAR, 2-<16 year-old child PAR, and adult PAR were assumed to be 
exposed to imidacloprid and glycerin residues on non-edible vegetation daily for 30 day. An 
adjusted ADD (ADDSC) was estimated through the same process as the acute ADD, except a 
subchronic DFRt was used, considering first-order environmental degradation and the possibility 
of accumulation from multiple applications over 30 days. See Section 5.3 for more details about 
how subchronic EECs were estimated. 

To calculate the SADD, the ADDSC was multiplied by the number of days the resident had the 
potential to be exposed per year (EF), the duration the resident was expected to be exposed (ED), 
and a chemical-specific DAF when appropriate, then divided by the total duration of time 
assessed (AT). 

Hand-to-Mouth Ingestion of Vegetation Residues 
The <2 year-old child PAR and 2-<16 year-old child PAR were assumed to be exposed to 
imidacloprid and glycerin residues from hand-to-mouth activity daily for 30 days. An adjusted 
ADD (ADDSC) was estimated through the same process as the acute ADD, except a subchronic 
DFRt was used, considering first-order environmental degradation and the possibility of 
accumulation from multiple applications over 30 days. See Section 5.3 for more details about 
how subchronic EECs were estimated. 

To calculate the SADD, the ADDSC was multiplied by the number of days the resident had the 
potential to be exposed per year (EF), the duration the resident was expected to be exposed (ED), 
then divided by the total duration of time assessed (AT). 

Ingestion of Edible Vegetation 
The <2 year-old child PAR, 2-<16 year-old child PAR, and adult PAR were assumed to be 
exposed to imidacloprid and glycerin residues in edible vegetation daily for 30 days. No 
environmental degradation was assumed for the pesticide residues in and on plants for the 
purposes of estimating risk associated with consumption of treated fruit. Therefore, to calculate 
the SADD, the acute ADD was multiplied by the number of days the resident had the potential to 
be exposed per year (EF), the duration the resident was expected to be exposed (ED), then 
divided by the total duration of time assessed (AT). It should be noted that by assuming no 
environmental degradation, the concentration of pesticide residue in and on fruit likely 
overestimates exposure. Refer to Section 5.3 for additional details regarding the estimation of 
edible vegetation EECs. 
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Dermal Exposure to Residues on Turf 
The <2 year-old child PAR, 2-<16 year-old child PAR, and adult PAR were assumed to be 
exposed to imidacloprid and glycerin residues from dermal contact with turf for 30 days. An 
adjusted ADD (ADDSC) was estimated through the same process as the acute ADD, except a 
subchronic TTRt was used, considering first-order environmental degradation and the possibility 
of accumulation from multiple applications over 30 days. See Section 5.3 for more details about 
how subchronic EECs were estimated. 

To calculate the SADD, the ADDSC was multiplied by the number of days the resident had the 
potential to be exposed per year (EF), the duration the resident was expected to be exposed (ED), 
a chemical-specific dermal absorption factor (DAF) when appropriate, and then divided by the 
total duration of time assessed (AT). 

Hand-to-Mouth Ingestion of Turf Residues 
The <2 year-old child PAR and 2-<16 year-old child PAR were assumed to be exposed to 
imidacloprid and glycerin residues from hand-to-mouth activity daily for 30 days. An adjusted 
ADD (ADDSC) was estimated through the same process as the acute ADD, except a subchronic 
TTRt was used, considering first-order environmental degradation and the possibility of 
accumulation from multiple applications over 30 days. Refer to Section 5.3 for more details 
about how subchronic EECs were estimated. 

To calculate the SADD, the ADDSC was multiplied by the number of days the resident had the 
potential to be exposed per year (EF), the duration the resident was expected to be exposed (ED), 
then divided by the total duration of time assessed (AT). 

Object-to-Mouth Ingestion of Turf Residues 
The <2 year-old child PAR and 2-<16 year-old child PAR were assumed to be exposed to 
imidacloprid and glycerin residues from object-to-mouth contact daily for 30 days. An adjusted 
ADD (ADDSC) was estimated through the same process as the acute ADD, except a subchronic 
ORt was used, considering first-order environmental degradation and the possibility of 
accumulation from multiple applications over 30 days. Refer to the acute object-to-mouth 
exposure section (Section 5.4.1.1.1) for details about how ORt s were estimated. To calculate the 
SADD, the ADDSC was multiplied by the number of days the resident had the potential to be 
exposed per year (EF), the duration the resident was expected to be exposed (ED), then divided 
by the total duration of time assessed (AT). 

Post-Application Resident Chronic Exposure Assessment 

To assess the chronic exposure to the PAR, an average daily dose (ADDC) was estimated using a 
similar method and equation as the acute exposure, except a chronic EEC was used instead of the 
peak EEC. See Section 5.3 for more details about how chronic EECs were estimated. 

To estimate the Annual Average Daily Dose (AADD), the ADDC was multiplied by the number 
of days the resident had the potential to be exposed per year, the time frame the resident was 
expected to be exposed, and a chemical-specific dermal absorption factor (DAF) when the 
chronic endpoint was derived from an oral or inhalation NO(A)EL. This value was then divided 
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by the total duration of time assessed. The duration of Proposed Program treatments at a single 
residence was assumed to be 5 years. Because the <2 year-old child PAR lifestage is limited to 
two years, a two year exposure duration was assumed for this subgroup. 

The following equation was used to calculate the AADD: 

Where: 
AADD = Annual average daily dose (mg/kg-day) 
ADDc = Average daily dose (mg/kg-day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
DAF = Dermal Absorption Factor (unitless) 
*Only applied for dermal exposure when chronic endpoint was derived from an 
oral or inhalation NO(A)EL 

AT = Averaging time (years) 
CF = Conversion factor (days/year) 

A summary of the exposure factors used in estimating the AADD is given in Table 23. 

Table 23: Exposure Factors Used in Estimating the AADD 

EF ED AT Receptor (days/year) (years) (years) 
<2 year-old 2 2 PAR 

2-<16 year-old 365 5 5 PAR 
Adult PAR 5 5 

Dermal Exposure to Residues in Soil 
The <2 year-old child PAR, 2-<16 year-old child PAR, and adult PAR were assumed to be 
exposed to imidacloprid and glycerin residues in soil daily for the entire year. An adjusted ADD 
(ADDC) was estimated through the same process as the acute ADD, except a chronic soil EEC 
was used, considering first-order rate environmental degradation and the possibility of 
accumulation from multiple applications over 365 days. See Section 5.3 for more details about 
how chronic EECs were estimated. 

To calculate the AADD, the ADDC was multiplied by the number of days the resident had the 
potential to be exposed per year (EF), the number of years the resident was expected to be 
exposed (ED), a chemical-specific DAF when appropriate, then divided by the total duration of 
time assessed (AT). 
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Pica and Incidental Soil Ingestion 
The <2 year-old child PAR and 2-<16 year-old child PAR were assumed to be exposed to 
imidacloprid and glycerin residues from ingestion of treated soil every day of the year. An 
adjusted ADD (ADDC) was estimated through the same process as the acute ADD, except a 
chronic soil EEC was used, considering first-order rate environmental degradation and the 
possibility of accumulation from multiple applications over 365 days. See Section 5.3 for more 
details about how chronic EECs were estimated. 

To calculate the AADD, the ADDC was multiplied by the number of days the resident had the 
potential to be exposed per year (EF), the number of years the resident was expected to be 
exposed (ED), then divided by the total duration of time assessed (AT). 

Dermal Exposure to Residues on Vegetation 
The <2 year-old child PAR, 2-<16 year-old child PAR, and adult PAR were assumed to be 
exposed to imidacloprid and glycerin residues from dermal contact with vegetation daily for the 
entire year. An adjusted ADD (ADDC) was estimated using the same process as the acute ADD, 
except a chronic DFRt was used, consider first-order environmental degradation and the 
possibility of accumulation from multiple applications over 365 days. See Section 5.3 for more 
details about how chronic EECs were estimated. 

To calculate the AADD, the ADDC was multiplied by the number of days the resident had the 
potential to be exposed per year (EF), the number of years the resident was expected to be 
exposed (ED) and a chemical-specific DAF when appropriate, then divided by the total duration 
of time assessed (AT). 

Hand-to-Mouth Ingestion of Vegetation Residues 
The <2 year-old child PAR and 2-<16 year-old child PAR were assumed to be exposed to 
imidacloprid and glycerin residues from hand-to-mouth activity every day of the year. An 
adjusted ADD (ADDC) was estimated using the same process as the acute ADD, except a chronic 
Vegetation Dermal Exposure was used, considering first-order environmental degradation and 
the possibility of accumulation from multiple applications over 365 days. See the Dermal 
Exposure to Residues on Non-Edible Vegetation section for more details about how chronic 
dermal exposure to vegetation was estimated. 

To calculate the AADD for hand-to-mouth ingestion of vegetation residues, the ADDC was 
multiplied by the number of days the resident had the potential to be exposed per year and the 
number of years the resident was expected to be exposed, and subsequently divided by the total 
duration of time assessed. 

Ingestion of Edible Vegetation 
The <2 year-old child PAR, 2-<16 year-old child PAR, and adult PAR were assumed to be 
exposed to imidacloprid and glycerin residues in edible vegetation daily for the entire year. 
Because fruits have seasonal limits of availability, consumption of residues on treated fruit over 
an entire year is not anticipated. However, to complete this extrapolation, the acute ADD was 
multiplied by the number of potential exposure days and the number of years the resident was 
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expected to be exposed, and then divided by the total duration of time assessed. The AADD was 
then compared to the chronic NO(A)EL. This method of estimating chronic exposure to residues 
on edible vegetation is expected to be an overestimation of exposure as it does not assume any 
environmental degradation. Refer to Section 5.3 for additional details regarding estimating 
edible vegetation residue concentrations. 

Dermal Exposure to Residues on Turf 
The <2 year-old child PAR, 2-<16 year-old child PAR, and adult PAR were assumed to be 
exposed to imidacloprid and glycerin residues from dermal contact with turf every day of the 
year. An adjusted ADD (ADDC) was estimated using the same process as the acute ADD, except 
a chronic TTRt was used, considering first-order environmental degradation and the possibility 
of accumulation from multiple applications over 365 days. See Section 5.3 for more details on 
how chronic EECs were estimated. 

To calculate the AADD, the ADDC was multiplied by the number of days the resident had the 
potential to be exposed per year (EF), the number of years the resident was expected to be 
exposed (ED), and a chemical-specific DAF when appropriate, then divided by the total duration 
of time assessed (AT). 

Hand-to-Mouth Ingestion of Turf Residues 
The <2 year-old child PAR and 2-<16 year-old child PAR were assumed to be exposed to 
imidacloprid and glycerin residues from hand-to-mouth activity every day of the year. An 
adjusted ADD (ADDC) was estimated through the same process as the acute ADD, except a 
chronic TTRt was used, considering first-order rate environmental degradation and the 
possibility of accumulation from multiple applications over 365 days. See Section 5.3 for more 
details about how chronic EECs were estimated. 

To calculate the AADD, the ADDC was multiplied by the number of days the resident had the 
potential to be exposed per year (EF), the number of years the resident was expected to be 
exposed (ED), then divided by the total duration of time assessed (AT). 

Object-to-Mouth Ingestion of Turf Residues 
The <2 year-old child PAR and 2-<16 year-old child PAR were assumed to be exposed to 
imidacloprid and glycerin residues from object-to-mouth activity daily for the entire year. An 
adjusted ADD (ADDC) was estimated through the same process as the acute ADD, except a 
chronic ORt was used, considering first-order rate environmental degradation and the possibility 
of accumulation from multiple applications over 365 days. Refer to the acute object-to-mouth 
exposure (Section 5.4.1.1.1) for details about how ORt s were estimated. 

To calculate the AADD, the ADDC was multiplied by the number of days the resident had the 
potential to be exposed per year (EF), the number of years the resident was expected to be 
exposed (ED), then divided by the total duration of time assessed (AT). 
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Post-Application Resident Cancer Exposure Assessment 

Cancer exposure was not characterized in this risk assessment because no pesticides or adjuvants 
used in the Proposed Program show evidence of carcinogenicity (USEPA, 2015a). 

5.4.1.4 During and 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 imidacloprid and glycerin residues on the treated vegetation, turf, and soil after 
the application. A <2 year-old child, a 2-<16 year-old child, and a 16< year-old adult were 
analyzed in the DPAR exposure assessment. 

To estimate the DPAR’s exposure, the DWB’s and the PAR’s risk values were summed. For 
additional details about the DWB and PAR individual exposures, refer to Section 5.4.1.2 and 
5.4.1.3, respectively. Further details of methods and equations to combine MOEs can be found in 
Section 6.1, the Statewide PEIR. 

5.4.1.5 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 or adjuvant residues while loading plants that 
have been treated under the Proposed Program onto trucks or 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 prior to entry into an application site area. However, no environmental 
degradation or accumulation from multiple applications was considered. 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 
The PAL was assumed to come into contact with treated foliage while picking up or brushing 
against leaves of potted plants. The method for estimating the PAL’s dermal ADD for vegetation 
was based on USEPA’s Standard Operating Procedures for Residential Pesticide Exposure 
Assessments (SOP) (USEPA, 2012l). The first step of the SOP methodology was to estimate the 
DFRt of the specific pesticide active or inert ingredient. See Section 5.3 for more details about 
the methods used to calculate the DFRt in nursery settings. To estimate the amount of dermal 
transfer of residue from leaf surface to the skin, a transfer coefficient (TC) of 100 cm2/hour for 
“orchard maintenance” was selected from the USEPA Science Advisory Council for Exposure 
(ExpoSAC) Policy (USEPA, 2013g). The DFRt and TC were multiplied by an exposure time of 1 
hour, a chemical-specific DAF, then divided by the average body weight of an adult (80 kg) 
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Where: 
ADD = Average daily dose (mg/kg-day) 
DFRt = Dislodgeable Foliar Residue (μg/cm2) 
TC = Transfer coefficient (cm2/hr) 
ET = Exposure time (hrs/day) 
CF1 = Conversion factor (mg/μg) 
DAF = Dermal Absorption Factor 
*Only applied for dermal exposure when acute endpoint was derived from an 
oral or inhalation NO(A)EL 

BW = Body weight (kg) 

A summary of the exposure factors used in estimating the acute ADD is given in Table 24. 

Table 24: Exposure Factors Used in Estimating Acute Dermal Exposure to Vegetation 

TCa 
Receptor (cm2/hr) 

ET DFRt DAF BW (kg) (hrs/day) (ug/cm2) 
See Section See 

7.2 for Appendix 
Adult 
PAL 100 1 specific 

DFRt 
C:for 

chemical- 80 

calculations specific 
DAFs 

a. USEPA, 2013g 
b. EFH (USEPA, 2011p) 

Dermal Exposure to Soil 
The PAL was assumed to come into contact with soil while picking up potted plants. The method 
for estimating the PAL’s dermal ADD for soil was based on USEPA’s Risk Assessment 
Guidance for Superfunds (RAGS) (USEPA, 1989e). The acute dermal exposure to soil was 
calculated using the acute concentration of chemical estimated to be in soil, the estimated surface 
area of the PAL’s hand that comes into contact with treated soil, a soil-to-skin adherence factor, 
and the number of times the loader was expected to come into contact with treated soil. For more 
details about the methods used to calculate soil EECs, refer to Section 5.3. For the purposes of 
this risk assessment, a fifth of the 95th percentile adult male hand surface area of 0.131 m2 

(USEPA, 2011p) was used to represent the portion of the loader’s hand (i.e., the thumb) that 
contacts the inside of a pot. A Department of Toxic Substances Control (DTSC) soil adherence 
factor (AF) of 0.2 mg/cm2 was chosen (DTSC, 2014a), and the PAL was conservatively assumed 
to contact soil once every second for a 1 hour loading shift (i.e., 3,600 times per hour). The 
exposure was normalized by the loader’s body weight, assumed to be 80 kg (USEPA, 2011p), to 
estimate the ADD. The ADD was calculated using the following equation: 
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Where: 
ADD = Average daily dose (mg/kg-day) 
EEC = Estimated environmental concentration (mg/kg) 
CF = Conversion factor (kg/mg) 
SAH = Hand surface area exposed per event (cm2/event) 
AF = Soil adherence factor (mg/cm2) 
EV = Event frequency (events/day) 
DAF = Dermal absorption Factor 
*Only applied for dermal exposure when acute endpoint was derived from an 
oral or inhalation NO(A)EL 

BW = Body weight (kg) 

A summary of the exposure factors used in estimating acute dermal exposure to soil are given in 
Table 25. 

Table 25: Exposure Factors Used in Estimating PAL Dermal Soil Exposure to Pesticide 

EEC SAHa AFb EV EF ED BWa AT Receptor DAF (mg/kg) (cm2/event) (mg/cm2) (events/day) (days/year) (year) (kg) (days) 
See 

Adult 
PAL 

Refer to
Section

7.2 
262 0.2 3,600 1 1 

Appendix 
C: for 

chemical-
specific 

80 1 

DAFs 

Residues 

a. DTSC, 2014a 
b. EFH (USEPA, 2011p) 

Subchronic Exposure Assessment 

Dermal Exposure to Vegetation 
Subchronic exposure for the PAL was evaluated in a similar manner as the chronic in the 
Statewide PEIR, except the frequency of exposure was limited to the number of applications that 
could occur over 30 days. A chemical-specific DAF was only applied if the subchronic 
NO(A)EL was extrapolated from an oral or inhalation endpoint. Additionally, the exposure 
duration and averaging time reflected the intermediate period of 30 days instead of the chronic 
exposure duration. 
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The following equation was used to estimate the SADD: 

Where: 
SADD = Subchronic average daily dose (mg/kg-day) 
DFRt = Dislodgeable Foliar Residue (μg/cm2) 
CF1 = Conversion factor (mg/μg) 
TC = Transfer coefficient (cm2/hr) 
ET = Exposure time (hr/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (days) 
DAF = Dermal Absorption Factor 
*Only applied for dermal exposure when subchronic endpoint was derived from 
an oral or inhalation NO(A)EL 

BW = Body weight (kg) 
AT = Averaging time (days) 
CF2 = Conversion factor (days/year) 

A summary of the exposure factors used in estimating the subchronic dermal exposure to 
vegetation is given in Table 26. 

Table 26: Exposure Factors Used in Estimating Subchronic Dermal Exposure to 
Vegetation 

Receptor TCa 

(cm2/hr) 
ET 

(hrs/day) ED (days) AT 
(days) DAF 

Body 
Weightb 

(kg) 

Adult 
PAL 100 1 30 30 

See 
Appendix 

C: for 
chemical-
specific 
DAFs 

80 

a. DTSC, 2014a 
b. EFH (USEPA, 2011p) 

Dermal Exposure to Soil 
Subchronic exposure for the PAL was evaluated in a similar manner as the chronic in the 
Statewide PEIR, except the number of applications was limited to the number of applications 
that could occur over 30 days and a DAF was only applied if the subchronic NO(A)EL was 
extrapolated from an oral or inhalation endpoint. Additionally, the exposure duration and 
averaging time reflected the intermediate period of 30 days instead of the chronic exposure 
duration. 

Blankinship & Associates, Inc. 60 of 88 CDFA Statewide Program 
September 7, 2019 Human Health Risk Assessment 



   
 

Appendix 3A
CDFA 2019 PDCP Addendum 

The following equation was used to estimate the SADD: 

Where: 
SADD = Subchronic average daily dose (mg/kg-day) 
EEC = Estimated Environmental Concentration in Soil (mg/kg) 
CF1 = Conversion factor (kg/mg) 
SAH = Surface area of hand (cm2/event) 
AF = Adherence factor (mg/cm2) 
EV = Event frequency (events/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (days) 
DAF = Dermal absorption factor* 

*Only applied for dermal exposure when subchronic endpoint was derived from 
an oral or inhalation study 

CF2 = Conversion factor (days/year) 
BW = Body weight (kg) 
AT = Averaging time (days) 

A summary of the exposure factors used in estimating subchronic exposure to the PAL through 
treated soil are given in Table 27. 

Table 27: Exposure Factors Used in Estimating Subchronic Dermal Soil Exposure to 
Pesticide Residues 

Receptor EEC 
(mg/kg) 

SAHa 

(cm2/event) 
AFb 

(mg/cm2) 
EV 

(events/day) 
ED 

(days) DAF BW 
(kg)a 

AT 
(days) 

See 

Adult 
PAL 

Refer to 
Section 

5.3 
262 0.2 3600 30 

Appendix 
C: for 

chemical-
specific 
DAFs 

80 30 

a. EFH (USEPA, 2011p) 
b. DTSC, 2014a 

Chronic Exposure Assessment 

Dermal Exposure to Vegetation 
Chronic exposure for the PAL was evaluated in the same manner as the chronic in the Statewide 
PEIR. Refer to the Statewide PEIR for additional details of chronic exposure methodology. 
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Where: 
AADD = Annual average daily dose (mg/kg-day) 
DFRt = Dislodgeable foliar residue (μg/cm2) 
CF1 = Conversion factor (mg/μg) 
TC = Transfer coefficient (cm2/hr) 
ET = Exposure time (hrs/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
DAF = Dermal Absorption Factor 
*Only applied for dermal exposure when chronic endpoint was derived from an 
oral or inhalation NO(A)EL 

BW = Body weight (kg) 
AT = Averaging time (years) 
CF2 = Conversion Factor (days/year) 

A summary of the exposure factors used in estimating the AADD is given in Table 28. 

Table 28: Exposure Factors Used in Estimating Chronic Dermal Exposure to Vegetation 

Receptor TCa 

(cm2/hr) 
ET 

(hrs/day) 
ED 

(years) DAF AT 
(years) 

Body 
Weightb 

(kg) 

Adult 
PAL 100 1 20 

See 
Appendix 

C: for 
chemical-
specific 
DAFs 

20 80 

a. DTSC, 2014a 
b. EFH (USEPA, 2011p) 

Dermal Exposure to Soil 
Chronic dermal exposure to soil for the PAL was evaluated in the same manner as the chronic in 
the Statewide PEIR. Refer to the Statewide PEIR for more details about the methods used to 
estimate dermal soil exposure. 
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Where: 
AADD = Annual average daily dose (mg/kg-day) 
EEC = Estimated Environmental Concentration in Soil (mg/kg) 
CF1 = Conversion factor (kg/mg) 
SAH = Surface area of hand (cm2/event) 
AF = Adherence factor (mg/cm2) 
EV = Event frequency (events/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
DAF = Dermal absorption factor* 

*Only applied for dermal exposure when chronic endpoint was derived from an 
oral or inhalation study 

BW = Body weight (kg) 
AT = Averaging time (years) 
CF2 = Conversion Factor (days/year) 

The exposure factors used in estimating chronic exposure to the PAL through treated soil are 
given in Table 29. 

Table 29: Exposure Factors Used in Estimating PAL Dermal Soil Exposure to Pesticide 
Residues 

Receptor EEC 
(mg/kg) 

SAHa 

(cm2/event) 
AFb 

(mg/cm2) 
EV 

(events/day) 
ED 

(year) DAF BW 
(kg)a 

AT 
(years) 

See 

Adult 
PAL 

Refer to 
Section 

7.2 
262 0.2 3600 20 

Appendix 
C: for 

chemical-
specific 
DAFs 

80 20 

a. EFH (USEPA, 2011p) 
b. DTSC, 2014a 

Post-Application Loader Cancer Exposure Assessment 

Cancer exposure was not characterized in this risk assessment because none of the active of inert 
ingredients show evidence of carcinogenicity (USEPA, 2015a). 

Blankinship & Associates, Inc. 63 of 88 CDFA Statewide Program 
September 7, 2019 Human Health Risk Assessment 



 

Appendix 3A
CDFA 2019 PDCP Addendum 

Combined-Nursery-Worker 

The combined-nursery-worker (CNW) represents 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. To estimate the CNW’s exposure, the MLA and the PAL exposure values were combined 
using the aggregate MOE approach. See Section 6.1 for methods used to estimate aggregate exposure. For 
additional details about MLA and PAL exposure, refer to the 5.4.1.1 and 5.4.1.5, respectively. 
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6 Risk Characterization 
The risk characterization compared estimates of pesticide active or inert ingredient and adjuvant 
receptor exposure (i.e., ADD, AADD) to receptor-specific toxicity values (i.e., NO(A)ELs) to 
characterize the potential risk for each receptor (OEHHA, 2001a). 

6.1 Non-Cancer Effects 

The method used to quantify non-cancer risk for pesticide active or inert ingredient or adjuvant is 
the MOE. The MOE represents how close the receptor’s daily intake is to the NO(A)EL (i.e., 
how close a pesticide active or inert ingredient or adjuvant exposure is to being a concern). The 
target MOE accounts for uncertainty in inter-species extrapolation and intra-species variation 
through the use of two 10x uncertainty factors for a total of 100 target MOE. Thus, calculated 
MOEs for the receptor’s exposures greater than 100 are typically not considered to be of concern 
for adult receptors (USEPA, 2007k). However, an additional uncertainty factor of 3 is applied to 
the target MOE for child receptors, who may have more sensitivity to adverse effects (OEHHA, 
2016a; OEHHA, 2001c; OEHHA, 2008a). It should be noted that MOEs estimated in this 
analysis are not probabilistic statements of risk, but instead represent a threshold model. 

The generic formula for estimating a MOE is: 

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

Where: 
MOE = Margin of Exposure (unitless) 
ADD = Average Daily Dose 
* For subchronic or chronic assessments, the ADD is replaced by the 
SADD or AADD, respectively 

In situations where multiple pathways are present, multiple exposures occur. A MOE was 
estimated for each active or inert ingredient individually for each individual exposure route and 
the MOEs were summed regardless of mode of action or target organs and systems to 
conservatively estimate the hazard that may be associated with the combined exposure. This 
methodology is consistent with the approaches described in the USEPA Risk Assessment Guide 
to Superfunds (RAGS) and USEPA General Principles for Performing Aggregate Exposure and 
Risk Assessment which provides guidance on assessing aggregate chemical risk and aggregate 
exposure pathway risk (USEPA, 1989e; 2001e). Consistent with the evaluation of individual 
MOEs in this HHRA, summed MOEs greater than 100 (adults) and 300 (children) are not 
considered to be of concern (USEPA, 2007k; OEHHA, 2016a). 

Blankinship & Associates, Inc. 65 of 88 CDFA Statewide Program 
September 7, 2019 Human Health Risk Assessment 



Appendix 3A
CDFA 2019 PDCP Addendum 

The generic formula for summing MOEs is: 

MOEtotal = 1/((1/MOE1)+(1/MOE2)+…+(1/MOEn)) 

Where: 
MOE = Margin of Exposure (unitless) 

6.2 Cancer Effects 

Cancer risk is not estimated in this HHRA because there is no evidence suggesting any of the 
pesticide active or inert ingredients analyzed are carcinogenic (USEPA, 2015a). 

6.3 Numeric Data Presentation 

Some numeric data presented in the risk characterization section were very large numbers. 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. Note that the “E” represents “exponent” or the 
number 10 raised to a power. The positive (“+”) sign following the “E” indicates the number of 
places the decimal point was moved to the left from the original number. 
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7 Risk Assessment Results 
The following sections present the HHRA results for the Proposed Programs. Application 
scenarios are first summarized, followed by a presentation of the CSM, estimated environmental 
concentrations, risk results (i.e., calculated MOEs), an uncertainty analysis, and conclusions. 

Merit 2F, Safari 20 SG, and Marathon II Greenhouse and Nursery Insecticide applications were 
categorized into separate application scenarios and given a distinct application scenario 
identification number (Application Scenario ID). Each Application Scenario ID represents a 
unique combination of application method, application rate, number of applications per year, 
retreatment interval, application area, and environmental setting. 

The EECs of pesticide active and inert ingredients and adjuvants resulting from these application 
scenarios are available in Section 7.2. Note that the acute EECs account for the possibility of 
multiple applications and account for the degradation and dissipation properties of pesticide 
active and inert ingredients and adjuvants. Degradation and dissipation properties accounted for 
include, but are not limited to, soil microbial metabolism, photodegradation, and degradation on 
the leaf surface. 

Risk results, expressed as MOEs, are presented in Section 7.3. 

7.1 Application Scenarios 

Merit 2F, Safari 20 SG, and Marathon II Greenhouse and Nursery Insecticide application 
scenarios were based on descriptions provided by CDFA staff using the PMDS. Where a range 
of conditions were possible, such as the area of an application site, CDFA staff were requested to 
provide conditions that were ‘reasonably foreseeable’ and tending toward worst case. 

The eight application scenarios for the Proposed Program are summarized in Table 30. These 
eight scenarios are comprised of six scenarios that take place in nursery production areas or 
loading dock nursery settings (PDCP-64, PDCP-65, PDCP-66, PDCP-66 Aerial, PDCP-77, 
PDCP-78) and two scenarios that take place in residential settings (PDCP-70, PDCP-71). 
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Table 30: Application Scenarios for Pierce’s Disease Control Program 

AR – 
Application Application Application Application Active Application Apps/ Retreatment 

Product Setting Adjuvant ATPD 
Scenario Type Method* Rate (AR) Ingredient Area year Interval (RTI) 

(lb a.i./Ac) 

PDCP‐64 Safari SG 20 Foliar 

Mechanically 
pressurized 

sprayer, hydraulic 
sprayer, backpack 

sprayer 

Small, 
Medium, and 
Most Large 
Production 
Nursery 

Loading Dock 

No Foam B 

8 oz per 100 
gal water 

(Safari 20 SG 
20), 16 fl. oz 
per 100 gal 
water (No 
Foam B) 

0.22  3750 ft2 3750 
ft2/day 150 2 days 

PDCP‐65 Safari SG 20 Foliar 

Mechanically 
pressurized 

sprayer, hydraulic 
sprayer, boom 

sprayer, backpack 
sprayer 

Small, 
Medium, and 
Most Large 
Production 
Nursery 

No Foam B 

8 oz per 100 
gal water 

(Safari 20 SG 
20), 16 fl. oz 
per 100 gal 
water (No 
Foam B) 

0.22 0.75 ac 0.75 
ac/day 2 90 days 

PDCP‐66 Safari SG 20 Foliar 

Mechanically 
pressurized 

sprayer, hydraulic 
sprayer 

Large 
Production 
Nursery 

None 8 oz 
gal 

per 100 
water 0.22 130 ac 50 ac/ 

day 1 1 year 

PDCP‐66 
Aerial Safari SG 20 Foliar Aerial Application 

Large 
Production 
Nursery 

None 8 oz 
gal 

per 100 
water 0.22 130 ac 130 ac/ 

day 1 1 year 
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Table 30: Application Scenarios for Pierce’s Disease Control Program (Cont.) 

AR – Active 
Applicatio Application Application Application Application Apps/ Retreatment 

Product Setting Adjuvant Ingredient ATPD 
n Scenario Type Method* Rate (AR) Area year Interval (RTI) 

(lb a.i./Ac) 

PDCP‐70 Merit 2F Foliar 

Mechanically 
pressurized 

sprayer, backpack Residential None 1.5 fl oz per 
100 gal water 0.023 15 ac 15 

ac/day 1 1 year 

sprayer 

PDCP‐71 Merit 2F Soil Drench 
Mechanically 
pressurized 
sprayer 

Residential None 

0.2 fl oz/in of 
trunk 

diameter or 
ft of shrub 
height 

0.4 15 ac 15 
ac/day 1 1 year 

PDCP‐77 

Marathon 
II 

Greenhou 
se and 
Nursery 

Insecticide 

Foliar 

Mechanically 
pressurized 

sprayer, hydraulic 
sprayer, backpack 

sprayer 

Small, 
Medium, 
and Most 
Large 

Production 
Nursery 

No Foam 
B 

1.7 fl oz. per 
100 gal water 
(Marathon II 
Greenhouse 
and Nursery 
Insecticide), 
16 fl. oz per 
100 gal water 
(No Foam B) 

0.027 3750  ft2
3750 
ft2/day 150 2 days 

PDCP‐78 

Marathon 
II 

Greenhou 
se and 
Nursery 

Insecticide 

Foliar 

Mechanically 
pressurized 

sprayer, hydraulic 
sprayer, backpack 

sprayer 

Small, 
Medium, 
and Most 
Large 

Production 
Nursery 

No Foam 
B 

1.7 fl oz. per 
100 gal water 
(Marathon II 
Greenhouse 
and Nursery 
Insecticide), 
16 fl. oz per 
100 gal water 
(No Foam B) 

0.027 0.75 ac 0.75 
ac/day 2 180 days 

*When multiple application equipment are permitted for use under an application scenario, the ground equipment with the greatest unit exposure (UE) was selected as a health 
protective representative for exposure assessment. For PDCP-64, PDCP-65, PDCP-70, PDCP-77, and PDCP-78, the backpack sprayer yielded the greatest UE for both dermal and 
inhalation exposure. For PDCP-66 and PDCP-71, the mechanically pressurized sprayer yielded the greatest UE for both dermal and inhalation exposure. 
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7.2 Estimated Environmental Concentrations and Unit Exposure Values 

Table 31 through Table 38 present the estimated environmental concentrations and unit exposure values used to 
estimate risk for the Proposed Program. 

Table 31: MLA OPHED Unit Exposures 

Application 
Scenario 

Mixer‐Loader‐Applicator 
(MLA) 

Dermal Inhalation 
(μg a.i./lb) (μg a.i./lb) 

Mixer‐Loader (ML) 

Dermal Inhalation 
(μg a.i./lb) (μg a.i./lb) 

Applicator (A) 

Dermal Inhalation 
(μg a.i./lb) (μg a.i./lb) 

PDCP‐64 3.05E+04 6.91E+01 See MLA See MLA See MLA See MLA 
PDCP‐65 3.05E+04 6.91E+01 See MLA See MLA See MLA See MLA 
PDCP‐66 2.05E+03 8.68E+00 See MLA See MLA See MLA See MLA 

PDCP‐66 Aerial See ML, A See ML, A 6.9E+00 1.7E+00 2.08E+00 4.9E‐03 
PDCP‐70 3.05E+04 6.91E+01 See MLA See MLA See MLA See MLA 
PDCP‐71 2.05E+03 8.68E+00 See MLA See MLA See MLA See MLA 
PDCP‐77 3.05E+04 6.91E+01 See MLA See MLA See MLA See MLA 
PDCP‐78 3.05E+04 6.91E+01 See MLA See MLA See MLA See MLA 

Table 32: DWB OPHED Unit Exposures 

Application 
Scenario 

Dermal 
(μg a.i./lb) 

Inhalation 
(μg a.i./lb) 

Off‐Site Drift 
(%) 

PDCP‐64 1.10E+01 3.50E‐01 0.83% 
PDCP‐65 1.10E+01 3.50E‐01 0.83% 
PDCP‐66 1.10E+01 3.50E‐01 0.83% 

PDCP‐66 Aerial 1.10E+01 3.50E‐01 14.66% 
PDCP‐70 1.10E+01 3.50E‐01 0.83% 
PDCP‐77 1.10E+01 3.50E‐01 0.83% 
PDCP‐78 1.10E+01 3.50E‐01 0.83% 
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Table 33: PDCP-64 PAL Soil and Foliar Pesticide Concentrations 

Chemical EEC Acute Subchronic Chronic 

Dinotefuran 
DFRt (μg/cm2) 1.48E+00 1.48E+00 1.48E+00 
Soil (mg a.i./kg 

soil) 2.19E‐02 2.19E‐02 2.19E‐02 

Dodecylbenzene 
sulfonate 

DFRt (μg/cm2) 9.15E‐01 9.15E‐01 9.15E‐01 
Soil (mg a.i./kg 

soil) 1.35E‐02 1.35E‐02 1.35E‐02 

Ethanolamine 
DFRt (μg/cm2) 8.75E‐01 8.75E‐01 8.75E‐01 
Soil (mg a.i./kg 

soil) 1.30E‐02 1.30E‐02 1.30E‐02 

Isopropyl 
alcohol 

DFRt (μg/cm2) 3.36E‐01 3.36E‐01 3.36E‐01 
Soil (mg a.i./kg 

soil) 4.98E‐03 4.98E‐03 4.98E‐03 

POE 
Nonylphenol 

DFRt (μg/cm2) 2.07E+00 2.07E+00 2.07E+00 
Soil (mg a.i./kg 

soil) 3.06E‐02 3.06E‐02 3.06E‐02 

Sodium 
dodecylbenzene 

sulfonate 

DFRt (μg/cm2) 3.66E‐01 3.66E‐01 3.66E‐01 
Soil (mg a.i./kg 

soil) 5.42E‐03 5.42E‐03 5.42E‐03 

Sodium xylene 
sulfonate 

DFRt (μg/cm2) 1.61E‐01 1.61E‐01 1.61E‐01 
Soil (mg a.i./kg 

soil) 2.39E‐03 2.39E‐03 2.39E‐03 
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Table 34: PDCP-65 PAL Soil and Foliar Pesticide Concentrations 

Chemical EEC Acute Subchronic Chronic 

Dinotefuran 
DFRt (μg/cm2) 1.48E+00 1.48E+00 1.48E+00 
Soil (mg a.i./kg 

soil) 2.19E‐02 2.19E‐02 2.19E‐02 

Dodecylbenzene 
sulfonate 

DFRt (μg/cm2) 9.15E‐01 9.15E‐01 9.15E‐01 
Soil (mg a.i./kg 

soil) 1.35E‐02 1.35E‐02 1.35E‐02 

Ethanolamine 
DFRt (μg/cm2) 8.75E‐01 8.75E‐01 8.75E‐01 
Soil (mg a.i./kg 

soil) 1.30E‐02 1.30E‐02 1.30E‐02 

Isopropyl 
alcohol 

DFRt (μg/cm2) 3.36E‐01 3.36E‐01 3.36E‐01 
Soil (mg a.i./kg 

soil) 4.98E‐03 4.98E‐03 4.98E‐03 

POE 
Nonylphenol 

DFRt (μg/cm2) 2.07E+00 2.07E+00 2.07E+00 
Soil (mg a.i./kg 

soil) 3.06E‐02 3.06E‐02 3.06E‐02 

Sodium 
dodecylbenzene 

sulfonate 

DFRt (μg/cm2) 3.66E‐01 3.66E‐01 3.66E‐01 
Soil (mg a.i./kg 

soil) 5.42E‐03 5.42E‐03 5.42E‐03 

Sodium xylene 
sulfonate 

DFRt (μg/cm2) 1.61E‐01 1.61E‐01 1.61E‐01 
Soil (mg a.i./kg 

soil) 2.39E‐03 2.39E‐03 2.39E‐03 

Table 35: PDCP-66 PAL Soil and Foliar Pesticide Concentrations 

Chemical EEC Acute Subchronic Chronic 

Dinotefuran 

DFRt 

(μg/cm2) 1.48E+00 1.48E+00 1.48E+00 

Soil (mg 
a.i./kg soil) 2.19E‐02 2.19E‐02 2.19E‐02 

Sodium 
dodecylbenzene 

sulfonate 

DFRt 

(μg/cm2) 3.66E‐01 3.66E‐01 3.66E‐01 

Soil (mg 
a.i./kg soil) 5.42E‐03 5.42E‐03 5.42E‐03 
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Table 36: PDCP-66 Aerial PAL Soil and Foliar Pesticide Concentrations 

Chemical EEC Acute Subchronic Chronic 

Dinotefuran 

DFRt 

(μg/cm2) 1.48E+00 1.48E+00 1.48E+00 

Soil (mg 
a.i./kg soil) 2.19E‐02 2.19E‐02 2.19E‐02 

Sodium 
dodecylbenzene 

sulfonate 

DFRt 

(μg/cm2) 3.66E‐01 3.66E‐01 3.66E‐01 

Soil (mg 
a.i./kg soil) 5.42E‐03 5.42E‐03 5.42E‐03 
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Table 37: PDCP-77 PAL Soil and Foliar Pesticide Concentrations 

Chemical EEC Acute Subchronic Chronic 

Imidacloprid 

DFRt 

(μg/cm2) 1.82E‐01 1.82E‐01 1.82E‐01 

Soil (mg a.i./kg 
soil) 2.69E‐03 2.69E‐03 2.69E‐03 

Glycerin 

DFRt 

(μg/cm2) 8.07E‐02 8.07E‐02 8.07E‐02 

Soil (mg a.i./kg 
soil) 1.20E‐03 1.20E‐03 1.20E‐03 

Dodecylbenzene 
sulfonate 

DFRt 

(μg/cm2) 4.17E‐01 4.17E‐01 4.17E‐01 

Soil (mg a.i./kg 
soil) 6.18E‐03 6.18E‐03 6.18E‐03 

Ethanolamine 

DFRt 

(μg/cm2) 4.04E‐01 4.04E‐01 4.04E‐01 

Soil (mg a.i./kg 
soil) 5.98E‐03 5.98E‐03 5.98E‐03 

Isopropyl 
alcohol 

DFRt 

(μg/cm2) 1.55E‐01 1.55E‐01 1.55E‐01 

Soil (mg a.i./kg 
soil) 2.29E‐03 2.29E‐03 2.29E‐03 

POE 
Nonylphenol 

DFRt 

(μg/cm2) 9.49E‐01 9.49E‐01 9.49E‐01 

Soil (mg a.i./kg 
soil) 1.40E‐02 1.40E‐02 1.40E‐02 

Sodium xylene 
sulfonate 

DFRt 

(μg/cm2) 7.40E‐02 7.40E‐02 7.40E‐02 

Soil (mg a.i./kg 
soil) 1.10E‐03 1.10E‐03 1.10E‐03 
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Table 38: PDCP-78 PAL Soil and Foliar Pesticide Concentrations 

Chemical EEC Acute Subchronic Chronic 

Imidacloprid 

DFRt 

(μg/cm2) 1.82E‐01 1.82E‐01 1.82E‐01 

Soil (mg a.i./kg 
soil) 2.69E‐03 2.69E‐03 2.69E‐03 

Glycerin 

DFRt 

(μg/cm2) 8.07E‐02 8.07E‐02 8.07E‐02 

Soil (mg a.i./kg 
soil) 1.20E‐03 1.20E‐03 1.20E‐03 

Dodecylbenzene 
sulfonate 

DFRt 

(μg/cm2) 4.17E‐01 4.17E‐01 4.17E‐01 

Soil (mg a.i./kg 
soil) 6.18E‐03 6.18E‐03 6.18E‐03 

Ethanolamine 

DFRt 

(μg/cm2) 4.04E‐01 4.04E‐01 4.04E‐01 

Soil (mg a.i./kg 
soil) 5.98E‐03 5.98E‐03 5.98E‐03 

Isopropyl 
alcohol 

DFRt 

(μg/cm2) 1.55E‐01 1.55E‐01 1.55E‐01 

Soil (mg a.i./kg 
soil) 2.29E‐03 2.29E‐03 2.29E‐03 

POE 
Nonylphenol 

DFRt 

(μg/cm2) 9.49E‐01 9.49E‐01 9.49E‐01 

Soil (mg a.i./kg 
soil) 1.40E‐02 1.40E‐02 1.40E‐02 

Sodium xylene 
sulfonate 

DFRt 

(μg/cm2) 7.40E‐02 7.40E‐02 7.40E‐02 

Soil (mg a.i./kg 
soil) 1.10E‐03 1.10E‐03 1.10E‐03 
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Table 39: PDCP-70 PAR Soil, Foliar, Turf, and Edible Vegetation Pesticide Concentrations 

Chemical EEC Acute Subchronic Chronic 

Glycerin 

Soil (mg a.i./kg 
soil) 1.10E‐03 1.51E‐04 1.24E‐05 

DFRt 

(μg/cm2) 2.46E‐02 1.23E‐03 1.01E‐04 

TTRt 

(μg/cm2) 2.46E‐04 1.23E‐05 1.01E‐06 

Edible Veg 
(mg/kg veg) 1.69E‐01 1.69E‐01 1.69E‐01 

Imidacloprid 

Soil (mg a.i./kg 
soil) 2.29E‐03 2.02E‐03 6.79E‐04 

DFRt 

(μg/cm2) 5.15E‐02 1.12E‐02 9.23E‐04 

TTRt 

(μg/cm2) 5.15E‐04 1.12E‐04 9.23E‐06 

Edible Veg 
(mg/kg veg) 3.45E‐01 3.45E‐01 3.45E‐01 

Table 40: PDCP-71 PAR Soil and Edible Vegetation Pesticide Concentrations 

Chemical EEC Acute Subchronic Chronic 

Glycerin 

Soil (mg a.i./kg 
soil) 9.46E‐02 1.30E‐02 1.07E‐03 

Edible Veg 
(mg/kg veg) 3.06E‐01 3.06E‐01 3.06E‐01 

Imidacloprid 

Soil (mg a.i./kg 
soil) 1.99E‐01 1.76E‐01 5.90E‐02 

Edible Veg 
(mg/kg veg) 2.04E‐02 2.04E‐02 2.04E‐02 
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7.3 Risk Results 

Presented in Figure 4 is a graphical summary of the aggregate MOEs (i.e., sum MOE for all chemicals and 
pathways within a scenario) for the Proposed Changes. The distribution of aggregate MOE data is presented as 
box-and-whisker plots, separated by occupational and non-occupational receptor groups. Occupational receptors 
include the mixer-loader-applicator and combined nursery worker and were all assumed to be adults. For non-
occupational receptors, the <2 year-old, 2-<16 year-old, and adult downwind bystander and post-application 
resident MOE data were aggregated by age group for applicable scenarios (e.g., Residential). For the scenarios 
evaluated in this HHRA, aggregate MOE values ranged from approximately 400 to over 2.00E+10. Note that 
the target MOE values used for this HHRA were 100 and 300 for adult and child receptors, respectively. 
Exposures with an MOE greater than the target MOE indicate that adverse impact to human health is not 
anticipated. 

A box-and-whisker plot is a method for graphically displaying sets of data through the use of quartiles, or 
ranked sets of data in which three separate points (Q1, Q2, Q3) divide the data into four groups. Box-and-
whisker plots have lines (whiskers) that horizontally extend from the boxes to the lowest and highest observed 
aggregate MOEs for occupational and non-occupational receptors. The interquartile range (i.e., box) includes 
the MOEs that are within fifty-percent of the median, with Q1 representing the twenty-five percent of MOEs 
lower than the median (Q2) and, similarly, Q3 representing the twenty-five percent of the MOEs above the 
median. The terminal point on each whisker represents the minimum and maximum MOE value. 

The magnitude of an MOE is indicative of the general safety of exposure, with larger MOEs indicating lesser 
relative potential risk. As a whole, risk values (MOEs) for occupational receptors tended to be lower than those 
for non-occupational workers. Comparatively large MOEs should not, however, be interpreted as encouraging a 
receptor to unnecessarily come into contact with environmental media containing pesticide residues. Risk 
results for the individual scenarios and receptors are presented in Appendix E. A “N/A” (Not Applicable) in the 
MOE tables indicates that receptor and exposure pathway were not quantitated because the route of exposure 
was not applicable, the chemical was not of concern, or no data were available. 

No aggregate MOE values surpassed the target MOE, indicating no adverse impacts to human health were 
anticipated for any receptor in this HHRA. 
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Figure 4: Distribution of Occupational and Non-Occupational Aggregate MOEs for All Scenarios 

Blankinship & Associates, Inc. 78 of 88 CDFA Statewide Program 
September 7, 2019 Human Health Risk Assessment 



Appendix 3A
CDFA 2019 PDCP Addendum 

7.4 Uncertainty Analysis 

In characterizing risks from exposure to pesticide active and inert ingredients and adjuvants, 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) site-specific variations of chemical-
specific fate and transport that could impact chemical partitioning, retention, and degradation, (2) 
the selection of exposure scenarios and exposure factors, (3) and the uncertainties associated 
with pesticide active and inert ingredient or adjuvant 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. 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. 

7.4.1 Exposure Assessment 

To address the exposure assessment uncertainties, the following assumptions were made. In 
some cases, as noted below, conservative assumptions likely resulted in an overestimation of 
actual risk. 

7.4.1.1 Inert Ingredient Information Quality 

The HHRA evaluated information on inert ingredients to the extent that information was 
available. The quality and detail of information available on inert ingredients in pesticide 
products was highly variable. Disclosure of inert ingredients is limited and rarely fully disclosed. 
In instances where inert ingredients were not disclosed and no information was available to 
estimate risk, the extent of risk, if any, remains unknown. 

7.4.1.2 Model Limitations 

When empirical data were not available, models are often utilized to derive environmental media 
concentrations and exposure values in the HHRA. To overcome the innate limitations of 
environmental modeling, various assumptions were made based on professional judgment. When 
assumptions were necessary, conservative assumptions (i.e., ones that resulted in the highest 
exposure estimate) were made. For a description of the models discussed in this section, please 
refer to Section 5. 

Limitations of each model are presented below. 
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USEPA Occupational Pesticide Handler Exposure Data (OPHED) 

OPHED required the user to select from the given combinations of application techniques, 
settings, and Personal Protective Equipment (PPE). When a requested application scenario did 
not match any of the OPHED choices, the most suitable surrogate was chosen based on 
professional judgment. Most studies used to derive the OPHED unit exposures were unavailable. 

Brigg’s Equation 

The Brigg’s equation was used to estimate active and inert ingredient and adjuvant concentration 
in vegetation. It allows for the calculation of expected tissue concentrations due to active and 
inert ingredient and adjuvant uptake from soil residues for plants. If the Log Kow was estimated 
at greater than 5, the model assumed there was no chemical uptake from the soil, limiting the 
analysis to external foliar residues only, if applicable. When the Log Kow was estimated as 
negative, the TSCF is assumed to be 1.0 (Collins et al., 2006). 

The Brigg’s Equation utilizes the chemical Kow and a simple soil model to estimate active and 
inert ingredient and adjuvant concentrations taken up in vegetation. When multiple Kows have 
been reported, a mean value was calculated. 

Additionally, the assumptions associated with the soil properties are based on a residential soil 
profile that may not reflect actual application site conditions. 

AgDRIFT 

For this HHRA, most of the default values in the AgDRIFT model were left unchanged from the 
Statewide PEIR. AgDRIFT makes assumptions for a variety of parameters associated with 
application methods and meteorological data that may not match site specific conditions and may 
lead to over- or under-estimation of actual off-site drift. 

USEPA Standard Operating Procedures for Residential Exposure Assessments (SOP) 

USEPA’s Residential SOPs are more reliable for estimating acute exposure than continuous 
exposure. The user is limited to the application settings, exposure pathways, and activity patterns 
provided in the SOP so a surrogate had to be chosen if the requested application and exposure 
options were not available. Using conservative surrogates, such as USEPA’s Exposure Factors 
Handbook (EFH), provided more confidence that the resulting exposure tended toward an over-
estimate compared to actual exposure. 

USEPA Risk Assessment Guidance for Superfunds (RAGS) 

RAGS methodology is most commonly used to estimate continuous exposure, but in some cases 
(e.g., ingestion of vegetation, dermal exposure to soil), it was used for acute exposure 
assessments due to lack of appropriate alternative methodology. Alternative methodologies that 
were considered, but not used because they were deemed less conservative or less appropriate for 
the specific analysis included, but were not limited to, USEPA Standard Operating Procedures 
for Residential Exposure Assessments (SOP) (USEPA, 2012l) and USEPA’s Occupational 
Pesticide Handler Exposure Data (OPHED) (USEPA, 2013b). 
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Water Ingestion 

Surfacewater 

Qualitative considerations for chemicals included in the Proposed Program included 
surfacewater monitoring data from reliable and authoritative databases. Data is limited based on 
what is available in the databases and considers all potential source inputs of chemicals. This 
data was intended to provide insight into general presence of chemicals in the environment and 
includes all source inputs which include but is not limited to Proposed Program activities. The 
estimated environmental concentrations used for estimating risk to ingestion of surfacewater 
relied, in part, on modeling data from PWC. There are inherent limitations associated with 
environmental modeling, including those utilized here. For more information on the limitations 
of PWC, see the Ecological Risk Assessment. 

For surfacewater assessment, individuals were conservatively assumed to consume exclusively 
from the impacted source, which likely overestimates consumption from one given water source. 

Groundwater 

The estimated environmental concentrations for ingestion of groundwater relied, in part, on 
monitoring data from reliable databases. These data are reflective of all potential source inputs, 
which includes, but is not limited to Proposed Program activities. Thus, the information provided 
is not a direct evaluation of program activity but instead used to provide context for evaluating 
the potential impacts of the project as well as the potential for cumulative impacts. 

Individuals were conservatively assumed to consume exclusively from the impacted source, 
which likely overestimates consumption from one given water source. 

7.4.2 Toxicity Assessment 

To address the toxicity assessment uncertainties, the following assumptions were made. In some 
cases, as noted below, conservative assumptions likely resulted in an over-estimate of actual risk. 

7.4.2.1 Toxicological Endpoints 

The toxicity assessment evaluated non-cancerous adverse effects that were derived from animal 
data observed in controlled experiments. Uncertainty associated with the NO(A)EL extrapolated 
for human exposure are addressed through use of the uncertainty factors which determine the 
target MOE. The uncertainty factors for inter-species extrapolation and intra-species variation 
were accounted for through the use of two 10x uncertainty factors for a total target MOE of 100 
(USEPA, 2007k). An additional uncertainty factor of 3 is applied to the target MOE for child 
receptors, who may be more sensitivity to adverse effects (OEHHA, 2001c; OEHHA, 2008a). 
Therefore, the higher target MOE of 300 for children was used to be consistent with OEHHA’s 
recent analysis (OEHHA, 2016a). 

There exists uncertainty in using a “freestanding NO(A)EL” (i.e., a point of departure that has no 
adverse effect associated with it, but instead is the maximum dose tested without adverse 
effects). Use of freestanding NO(A)ELs is generally considered health protective as no adverse 
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health effects are observed even at the typically high doses used in toxicity tests. There also 
exists uncertainty in the extrapolation of an oral endpoint to dermal and inhalation exposure 
pathways. Differences in metabolism and susceptibility at different sites influence the dose of a 
chemical that interacts at a receptor level, as well as whether the adverse effects are local or 
systemic. 

7.4.2.2 Endocrine Disruptors 

Endocrine disruptors are chemicals or mixtures of chemicals that may interfere with the body’s 
endocrine system and produce developmental, teratogenic, reproductive, neurological and 
immune effects in both humans and wildlife (NIEHS, 2010a). Although endocrine disruptors are 
generally considered to have the potential to cause adverse effects, uncertainty exists regarding 
the relationship between endocrine disruptor exposure and adverse health outcomes. In many 
cases, only screening level data are available, which may address the potential for a chemical to 
interact with the endocrine system in a way that could produce an adverse effect (USEPA, 
2011v). In general, these and other forms of endocrine disruptor data are not sufficient for 
conducting a risk assessment. Due to this uncertainty, endocrine disruption effects are not 
specifically evaluated in this risk assessment. 

7.4.2.3 Synergism 

Synergism is the effect caused when exposure to two or more chemicals concurrently or 
consecutively results in health effects that are greater than the sum of the effects of the individual 
chemicals (Health Canada, 2016c). Uncertainty exists as to whether any of the chemicals 
analyzed in this HHRA produce synergistic effects. Although methodologies were available for 
assessing synergism, no usable endpoints were available in the literature to evaluate synergistic 
relationships between and within active and inert ingredients analyzed in this HHRA. Therefore, 
synergistic effects could not be evaluated in this risk assessment. 

7.5 Conclusions 

This HHRA was conducted to assess the potential health risk to humans from implementation of 
Proposed Program. The HHRA was conducted using procedures and methodologies commonly 
accepted and used by government agencies such as USEPA, DPR, OEHHA and CDPH as well 
as the wider risk assessment profession. The HHRA relied upon the four stage process for risk 
assessments: hazard identification, toxicity dose response assessment, exposure assessment, and 
risk characterization. In the hazard identification phase, CDFA and its risk assessment team 
consulted with DPR, CDPH and OEHHA to determine the appropriate scenarios to assess, which 
models should be used to evaluate exposure, default input parameters, and appropriate toxic 
effect representations. The toxicity dose-response assessment phase selected health-protective 
values for acute, subchronic, and chronic non-cancer health effects. Cancer slope factors (CSF) 
do not exist because the available data indicate that the pesticide active and inert ingredients and 
adjuvant assessed are not carcinogenic. Therefore, cancer risk was not assessed.  Non-cancer 
health effects were based on NO(A)ELs obtained from toxicity studies. In the exposure 
assessment phase, the ADD, SADD, and AADD for potentially exposed populations were 
estimated using various models accounting for concentration of pesticide active and inert 
ingredients and adjuvants in various environmental media and subsequent exposure by human 
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receptors. The risk characterization phase provided a quantitative assessment of the potential for 
adverse effects to receptors. 

For each of the application scenarios analyzed for the Proposed Program, the calculated MOE 
was greater than the target MOE value of 300. This indicates that exposure to pesticide active 
and inert ingredients and adjuvants during the Proposed Program is unlikely to result in adverse 
impacts to human health. 

This HHRA, along with the Statewide PEIR, will be used to assist CDFA in assessing potential 
impacts to human health.  This HHRA did not identify any new significant human health impacts 
or any substantial increase in the severity of the significant effects identified in the PEIR 
accruing to the use of these scenarios in addition to previously analyzed treatment scenarios. No 
alterations to PDCP-64, PDCP-65, PDCP-66, PDCP-66 Aerial, PDCP-70, PDCP-71, PDCP-72, 
PDCP-77, and PDCP-78 that were not already indicated for other scenarios in the PEIR are 
recommended. 
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Appendix 3A
California Department of Food & Agriculture PMDS Status Summary 

Program Material Data Sheet (PMDS) Version 2.0 
INSTRUCTIONS: 
1.) Please fill in this PMDS with specific application scenario details. 
2.) In the “Application Description” section on Page 2, please describe the 

application in thorough detail. 
3.) Please refer to the Example PMDS (attached) to ensure the template has been 

filled in properly. 
4.) Please attach product label and Safety Data Sheet. 
5.) Include units as needed. 
6.) For PMDS revisions, do so in track changes and “save as” with the following 

file naming convention: 
PMDS Program Name Pesticide Scenario App Method Author Initials Date 
Ex.: PMDS JB Acelepryn Turf Spray Drench LP 4.2.16 

Prepared by 
(CDFA): S. Veling Date: 7/22/16 

X Reviewed, X Revised, ☐ Approved by: 
(Blankinship):J. Sullivan Date: 9/30/2016 

☐Reviewed, ☐ Revised, ☐ Approved by: 
(CDFA): Date: 

☐ Reviewed, X Revised, ☐ Approved by: 
(Blankinship): J. Sullivan Date: 10/26/16 

☐Reviewed, ☐ Revised, X Approved by: 
(CDFA): C. Hanes Date: 10/28/16 

☐Reviewed, ☐ Revised, X Approved by: 
(Blankinship):J. Sullivan Date: 11/2/16 

Scenario Name: PDCP-64 
Product Name 

Specialty Label (e.g., 
Section 18, 24c) (Yes/No) Active Ingredient(s) Additional Product Additional Active Ingredient 

Safari 20 SG No Dinotefuran None NA 

General Scenario Setting (e.g., Large 
Production Nursery, Residential, etc.) 

Specific Scenario Setting Description  (e.g., 
containerized plants on loading dock) 

Geographic Scenario Setting Description 
(Statewide or specific region) 

Small, Medium and Most Large 
Production Nursery Containerized nursery stock on loading dock Statewide 

Trapping Scenario 
(if yes, Describe below) 

Anticipated Consecutive Years of 
Application Target Pest(s) 

Target Host(s) (e.g., citrus 
tree, ornamental, turf, etc.) 

N/A Minimum of 4 years Various Nursery stock 

Non-target Areas Affected (e.g., 
potential overspray to turf) 

Application Technique (e.g., 
broadcast, drench, spot spray, etc.) 

Application Equipment (e.g., mechanically pressurized 
handgun, boom sprayer, backpack, etc.) 

Loading dock surface (concrete, soil) Foliar spray Mechanically pressurized sprayer, hydraulic sprayer, 
backpack sprayer 

Application(s) per year 
Application Interval 

(If variable, explain on page 2) Product Application Rate 
Final Tank Mix Applied 

(Volume per Area) 

150 2 days 8 oz. per 100 gal. of water 100 gallons/20,000 sq. ft. 

Application Area Area Treated/Applicator/Day 

Initial Application 
(Provide Month) 

Final Application 
(Provide Month) 

3750 sq. ft. 3750 sq. ft. January December 

Months When Applications Could Occur (Place an “x” in all appropriate boxes) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

x x x x x x x x x x x x 

Adjuvant(s) or Additive(s) Product: Adjuvant Application Rate 
Adjuvant Application Rate 

Units 

No Foam B 16 fl. oz. fl. oz. per 100 gallon tank mix 
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Appendix 3A
Program Material Data Sheet (PMDS) Version 2.0 

Application Descriptions and Assumptions (Please describe the application in as much detail as possible 
using a bullet point list). 

 Each plant receives a single application on loading dock immediately prior to shipment 
 Re-entry signs are posted around treated plants. 
 Plants are not loaded onto shipping trucks until the REI period has elapsed. 
 Loading consist of either palleted plants or individuals pots manually lifted. 
 Nursery food crops that are potential hosts can be included but would need to be treated at a 

lower rate. 
 Treated host plants on loading docks are isolated from other nursery stock or other nontarget 

plants. 
 Applications not be made when target plants within the application area are in bloom when 

bees are present. 
 Applying 8 oz (by weight) of Safari 20 SG/100 gallons/20,000 sq. ft. converts to 0.22 lb. a.i./ac. 
 No Foam B is applied at a rate of 16 fl. Oz./100 gallons. 
 Minimize exposure of this Safari 20 SG to bees and other insect pollinators when they are 

foraging on pollinator attractive plants around the application site. 
 Minimize drift of Safari 20 SG to beehives or to off-site pollinator attractive habitat. 
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Appendix 3A
California Department of Food & Agriculture PMDS Status Summary 

Program Material Data Sheet (PMDS) Version 2.0 
INSTRUCTIONS: 
1.) Please fill in this PMDS with specific application scenario details. 
2.) In the “Application Description” section on Page 2, please describe the 

application in thorough detail. 
3.) Please refer to the Example PMDS (attached) to ensure the template has been 

filled in properly. 
4.) Please attach product label and Safety Data Sheet. 
5.) Include units as needed. 
6.) For PMDS revisions, do so in track changes and “save as” with the following 

file naming convention: 
PMDS Program Name Pesticide Scenario App Method Author Initials Date 
Ex.: PMDS JB Acelepryn Turf Spray Drench LP 4.2.16 

Prepared by 
(CDFA): S. Veling Date: 7/22/16 

X Reviewed, X Revised, ☐ Approved by: 
(Blankinship):J. Sullivan Date: 9/30/2016 

☐Reviewed, ☐ Revised, ☐ Approved by: 
(CDFA): Date: 

☐ Reviewed, X Revised, ☐ Approved by: 
(Blankinship): J. Sullivan Date: 10/26/16 

☐Reviewed, ☐ Revised, X Approved by: 
(CDFA): C. Hanes Date: 10/28/16 

☐Reviewed, ☐ Revised, X Approved by: 
(Blankinship): J. Sullivan Date: 11/2/16 

Scenario Name: PDCP-65 
Product Name 

Specialty Label (e.g., 
Section 18, 24c) (Yes/No) Active Ingredient(s) Additional Product Additional Active Ingredient 

Safari 20 SG No Dinotefuran None NA 

General Scenario Setting (e.g., Large 
Production Nursery, Residential, etc.) 

Specific Scenario Setting Description  (e.g., 
containerized plants on loading dock) 

Geographic Scenario Setting Description 
(Statewide or specific region) 

Small, Medium and Most Large 
Production Nursery Containerized nursery stock Statewide 

Trapping Scenario 
(if yes, Describe below) 

Anticipated Consecutive Years of 
Application Target Pest(s) 

Target Host(s) (e.g., citrus 
tree, ornamental, turf, etc.) 

N/A Minimum of 4 years Various Nursery stock 

Non-target Areas Affected (e.g., 
potential overspray to turf) 

Application Technique (e.g., 
broadcast, drench, spot spray, etc.) 

Application Equipment (e.g., mechanically pressurized 
handgun, boom sprayer, backpack, etc.) 

Drift to nontarget containerized plants 
and overspray to soil or gravel Foliar spray Mechanically pressurized sprayer, hydraulic sprayer, boom 

sprayer, backpack sprayer 

Application(s) per year 
Application Interval 

(If variable, explain on page 2) Product Application Rate 
Final Tank Mix Applied 

(Volume per Area) 

2 90 days 8 oz. per 100 gal. of water 100 gallons/20,000 sq. ft. 

Application Area Area Treated/Applicator/Day 

Initial Application 
(Provide Month) 

Final Application 
(Provide Month) 

0.75 acres 0.75 acres January December 

Months When Applications Could Occur (Place an “x” in all appropriate boxes) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

x x x x x x x x x x x x 

Adjuvant(s) or Additive(s) Product: Adjuvant Application Rate 
Adjuvant Application Rate 

Units 

No Foam B 16 fl. oz. per 100 gallons 100 gal tank mix/20,000 sq. ft. 
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Appendix 3A
Program Material Data Sheet (PMDS) Version 2.0 

Application Descriptions and Assumptions (Please describe the application in as much detail as possible 
using a bullet point list). 

 Hold treatments are made when the nursery has a viable GWSS find in a shipment at 
destination. This would be a nursery with either an infested premise or a free-from premise 
compliance agreement. The second situation is a nursery in an infested county with trap finds 
that are over the maximum threshold for finds in the nursery.  If either situation happens the 
nursery must treat all plants within 100 feet of the finds, or the block of plants where the 
GWSS-infested plant originated. 

 Plants can be treated no more than 2x per year. 
 Re-entry signs are posted around treated plants. 
 Applications not be made when target or nontarget plants within the application area are in 

bloom. 
 Applying 8 oz (by weight) of Safari 20 SG/100 gallons/20,000 sq. ft. converts to 0.22 lb. a.i./ac. 
 No Foam B is applied at a rate of 16 fl. oz./100 gallons. 
 Minimize exposure of this Safari 20 SG to bees and other insect pollinators when they are 

foraging on pollinator attractive plants around the application site. 
 Minimize drift of Safari 20 SG to beehives or to off-site pollinator attractive habitat. 
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Appendix 3A
PMDS Status Summary California Department of Food & Agriculture 

Program Material Data Sheet (PMDS) Version 2.0 
INSTRUCTIONS: 
1.) Please fill in this PMDS with specific application scenario details. 
2.) In the “Application Description” section on Page 2, please describe the 

application in thorough detail. 
3.) Please refer to the Example PMDS (attached) to ensure the template has been 

filled in properly. 
4.) Please attach product label and Safety Data Sheet. 
5.) Include units as needed. 
6.) For PMDS revisions, do so in track changes and “save as” with the following 

file naming- convention: 
PMDS Program Name Pesticide Scenario App Method Author Initials Date 
Ex.: PMDS JB Acelepryn Turf Spray Drench LP 4.2.16 

Prepared by 
(CDFA): S. Veling Date: 7/22/16 

X Reviewed, X Revised, ☐ Approved by: 
(Blankinship):J. Sullivan Date: 9/30/2016 

☐Reviewed, ☐ Revised, ☐ Approved by: 
(CDFA): Date: 

☐ Reviewed, X Revised, ☐ Approved by: 
(Blankinship): J. Sullivan Date: 11/1/16 

☐Reviewed, ☐ Revised, X Approved by: 
(CDFA): C. Hanes Date: 11/1/16 

☐Reviewed, ☐ Revised, X Approved by: 
(Blankinship):J. Sullivan Date: 11/2/16 

Scenario Name: PDCP-66 
Product Name 

Specialty Label (e.g., 
Section 18, 24c) (Yes/No) Active Ingredient(s) Additional Product Additional Active Ingredient 

Safari 20 SG No Dinotefuran None NA 

General Scenario Setting (e.g., Large 
Production Nursery, Residential, etc.) 

Specific Scenario Setting Description  (e.g., 
containerized plants on loading dock) 

Geographic Scenario Setting Description 
(Statewide or specific region) 

Large Production Nursery Containerized nursery stock Statewide 

Trapping Scenario 
(if yes, Describe below) 

Anticipated Consecutive Years of 
Application Target Pest(s) 

Target Host(s) (e.g., citrus 
tree, ornamental, turf, etc.) 

N/A Minimum of 4 years Various Nursery stock 

Non-target Areas Affected (e.g., 
potential overspray to turf) 

Application Technique (e.g., 
broadcast, drench, spot spray, etc.) 

Application Equipment (e.g., mechanically pressurized 
handgun, boom sprayer, backpack, etc.) 

Soil, drift to nontarget nursery plants Foliar spray Mechanically pressurized sprayer, hydraulic sprayer 

Application(s) per year 
Application Interval 

(If variable, explain on page 2) Product Application Rate 
Final Tank Mix Applied 

(Volume per Area) 

1 Per year 8 oz. per 100 gal. of water 100 gallons/20,000 sq. ft. 

Application Area Area Treated/Applicator/Day 

Initial Application 
(Provide Month) 

Final Application 
(Provide Month) 

130 acres 50 acres January December 

Months When Applications Could Occur (Place an “x” in all appropriate boxes) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

x x x x x x x x x x x x 

Adjuvant(s) or Additive(s) Product: Adjuvant Application Rate 
Adjuvant Application Rate 

Units 

No Foam B 16 fl. oz./100 gallons fl. oz. per 100 gallons 
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David
Text Box
This PMDS provides details for two application scenarios: PDCP-66 and PDCP-66 Aerial. The applications details presented (e.g., product, application rate, area treated, setting) apply to both scenarios with the exception that treatments are made via aerial applications for PDCP-66 Aerial instead of ground equipment.

David
Text Box
*As of July 27th, 2017, Craig Hanes indicated via personal communication that the adjuvant No Foam B would be removed from both PDCP-66 and PDCP-66 Aerial.

David
Text Box
*See Footnote
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Appendix 3A
Program Material Data Sheet (PMDS) Version 2.0 

Application Descriptions and Assumptions (Please describe the application in as much detail as possible 
using a bullet point list). 

 Board treatments occur where nurseries, if they meet specific requirements, can receive a 
pesticide treatment that is reimbursed by the CDFA PD/GWSS Board.  Quite often these 
treatments involve the aerial application of a pesticide having systemic properties. The average 
size of these nurseries over the past few years has been about 130 acres. Treatments using 
Safari 20 SG are done at most once a year, with 12 nurseries qualifying.  The products used for 
these treatments are those listed on the nursery PMDS as being applied using “aerial” or “soil 
treatment” methods. 

 Plants can be treated no more than once per year. 
 Re-entry signs are posted around treated plants. Applications not be made when target or 

nontarget plants within the application area are in bloom. 
 Applying 8 oz (by weight) of Safari 20 SG/100 gallons/20,000 sq. ft. converts to 0.22 lb. a.i./ac. 
 No Foam B is applied at a rate of 16 oz/100 gallons. 
 Minimize exposure of this Safari 20 SG to bees and other insect pollinators when they are 

foraging on pollinator attractive plants around the application site. 
 Minimize drift of Safari 20 SG to beehives or to off-site pollinator attractive habitat. 
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Appendix 3A
PMDS Status Summary California Department of Food & Agriculture 

Program Material Data Sheet (PMDS) Version 2.0 
INSTRUCTIONS: 
1.) Please fill in this PMDS with specific application scenario details. 
2.) In the “Application Description” section on Page 2, please describe the 

application in thorough detail. 
3.) Please refer to the Example PMDS (attached) to ensure the template has been 

filled in properly. 
4.) Please attach product label and Safety Data Sheet. 
5.) Include units as needed. 
6.) For PMDS revisions, do so in track changes and “save as” with the following 

file naming convention: 
PMDS Program Name Pesticide Scenario App Method Author Initials Date 
Ex.: PMDS JB Acelepryn Turf Spray Drench LP 4.2.16 

Prepared by 
(CDFA): S. Veling Date: 7/22/16 

X Reviewed, ☐X Revised, ☐ Approved 
by: 
(Blankinship):J. Sullivan Date: 10/3/16 

☐Reviewed, ☐ Revised, ☐ Approved by: 
(CDFA): Date: 

☐ Reviewed, X Revised, ☐ Approved by: 
(Blankinship): J. Sullivan Date: 10/18/16 

☐Reviewed, ☐ Revised, X Approved by: 
(CDFA): C. Hanes Date: 10/28/16 

☐Reviewed, ☐ Revised, X Approved by: 
(Blankinship): J. Sullivan Date: 11/2/16 

Scenario Name: PDCP-70 
Product Name 

Specialty Label (e.g., 
Section 18, 24c) (Yes/No) Active Ingredient(s) Additional Product Additional Active Ingredient 

Merit 2F No Imidacloprid None NA 

General Scenario Setting (e.g., Large 
Production Nursery, Residential, etc.) 

Specific Scenario Setting Description  (e.g., 
containerized plants on loading dock) 

Geographic Scenario Setting Description 
(Statewide or specific region) 

Residential Landscape host material Statewide 

Trapping Scenario 
(if yes, Describe below) 

Anticipated Consecutive Years of 
Application Target Pest(s) 

Target Host(s) (e.g., citrus 
tree, ornamental, turf, etc.) 

N/A Minimum of 4 Years Various Ornamentals 

Non-target Areas Affected (e.g., 
potential overspray to turf) 

Application Technique (e.g., 
broadcast, drench, spot spray, etc.) 

Application Equipment (e.g., mechanically pressurized 
handgun, boom sprayer, etc.) 

Potential overspray to turf, bare soil, 
nontarget plants Foliar Mechanically pressurized sprayer, backpack sprayer 

Application(s) per year 
Application Interval 

(If variable, explain on page 2) Product Application Rate 
Final Tank Mix Applied 

(Volume per Area) 

Once per year per location Once per year per location 
1.5 fl oz (45mL) per 100 gal 

of water 100 gallons/acre 

Application Area Area Treated/Applicator/Day 

Initial Application 
(Provide Month) 

Final Application 
(Provide Month) 

15 acres 15 acres January December 

Months When Applications Could Occur (Place an “x” in all appropriate boxes) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

x x x x x x x x x x x x 

Adjuvant(s) or Additive(s) Product: Adjuvant Application Rate 
Adjuvant Application Rate 

Units 

None NA NA 
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Appendix 3A
Program Material Data Sheet (PMDS) Version 2.0 

Application Descriptions and Assumptions (Please describe the application in as much detail as possible 
using a bullet point list). 

 Applications made in a 150 m radius around a find. 
 Applications made to ornamental. 
 No applications made to citrus or vegetables, but other fruit trees could be treated. 
 No direct applications made to turf. 
 Lawn furniture, lawn toys, are removed or covered. 
 Water containers and features are tarped or covered. 
 Application rate of 1.5 fl. oz. Merit/100 gal tank mix, and 100 gal tank mix/Ac is 0.023 lb 

imidacloprid/Ac. 
 Overspray to impervious surfaces avoided. 
 Pre-treatment notification of 7 days provided to all properties. 
 Residents are provided notices regarding re-entry period of “once the spray has dried.” 
 Notices also indicate citrus fruits and grapes can be eaten directly after treatment as long as 

they are washed. Preharvest intervals for other fruits that might be treated are also provided. 
 Minimize exposure of Merit 2F to bees and other insect pollinators when they are foraging on 

pollinator attractive plants around the application site. 
 Minimize drift of Merit 2F to beehives or to off-site pollinator attractive habitat. 
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Appendix 3A
PMDS Status Summary California Department of Food & Agriculture 

Program Material Data Sheet (PMDS) Version 2.0 
INSTRUCTIONS: 
1.) Please fill in this PMDS with specific application scenario details. 
2.) In the “Application Description” section on Page 2, please describe the 

application in thorough detail. 
3.) Please refer to the Example PMDS (attached) to ensure the template has been 

filled in properly. 
4.) Please attach product label and Safety Data Sheet. 
5.) Include units as needed. 
6.) For PMDS revisions, do so in track changes and “save as” with the following 

file naming convention: 
PMDS Program Name Pesticide Scenario App Method Author Initials Date 
Ex.: PMDS JB Acelepryn Turf Spray Drench LP 4.2.16 

Prepared by 
(CDFA): S. Veling Date: 7/22/16 

X Reviewed, X Revised, ☐ Approved by: 
(Blankinship): J. Sullivan Date: 10/3/16 

☐Reviewed, ☐ Revised, ☐ Approved by: 
(CDFA): Date: 

☐ Reviewed, X Revised, ☐ Approved by: 
(Blankinship): J. Sullivan Date: 10/18/16 

☐Reviewed, ☐ Revised, X Approved by: 
(CDFA): C. Hanes Date: 10/28/16 

☐Reviewed, ☐ Revised, X Approved by: 
(Blankinship): J. Sullivan Date: 11/2/16 

Scenario Name: PDCP-71 
Product Name 

Specialty Label (e.g., 
Section 18, 24c) (Yes/No) Active Ingredient(s) Additional Product Additional Active Ingredient 

Merit 2F Yes Imidacloprid None NA 

General Scenario Setting (e.g., Large 
Production Nursery, Residential, etc.) 

Specific Scenario Setting Description  (e.g., 
containerized plants on loading dock) 

Geographic Scenario Setting Description 
(Statewide or specific region) 

Residential Landscape host material Statewide 

Trapping Scenario 
(if yes, Describe below) 

Anticipated Consecutive Years of 
Application Target Pest(s) 

Target Host(s) (e.g., citrus 
tree, ornamental, turf, etc.) 

N/A Minimum of 4 years Various 
Ornamentals including 

groundcovers and citrus and 
other fruit trees 

Non-target Areas Affected (e.g., 
potential overspray to turf) 

Application Technique (e.g., 
broadcast, drench, spot spray, etc.) 

Application Equipment (e.g., mechanically pressurized 
handgun, boom sprayer, etc.) 

turf and soil Drench Mechanically pressurized sprayer 

Application(s) per year 
Application Interval 

(If variable, explain on page 2) Product Application Rate 
Final Tank Mix Applied 

(Volume per Area) 

Once per year per location Once per year per location 
0.2 fl oz. per inch of trunk 
dia. or per foot of shrub 

height 

NA, no more than 128 inches 
of tree trunk or feet of shrub 

height per acre 

Application Area Area Treated/Applicator/Day 

Initial Application 
(Provide Month) 

Final Application 
(Provide Month) 

15 acres 15 acres January December 

Months When Applications Could Occur (Place an “x” in all appropriate boxes) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

x x x x x x x x x x x x 

Adjuvant(s) or Additive(s) Product: Adjuvant Application Rate 
Adjuvant Application Rate 

Units 

None NA NA 

CDFA 2019
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Appendix 3A
Program Material Data Sheet (PMDS) Version 2.0 

Application Descriptions and Assumptions (Please describe the application in as much detail as possible 
using a bullet point list). 

 Section 24c for citrus leafminer provides for a 2ee recommendation for use. 
 Applications made in a 150 m radius around a find. 
 Applications made to ornamentals, citrus and other fruit trees. 
 No applications made vegetables. 
 No direct applications made to turf. 
 Overspray to impervious surfaces avoided. 
 Pre-treatment notification of 7 days provided to all properties. 
 Residents are provided notices regarding re-entry period of “once the spray has dried.” 
 Notices also indicate citrus fruits and grapes can be eaten directly after treatment as long as 

they are washed. Preharvest intervals for other fruits that might be treated are also provided. 
 Maximum allowed amount of active ingredient is 0.4 lb a.i./acre or 1.6 pints of product. This 

application rate provides for treatment of 128 inches of tree trunk diameter or feet of shrub 
height per acre. 

 Minimize exposure of Merit 2F to bees and other insect pollinators when they are foraging on 
pollinator attractive plants around the application site. 
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PMDS Status Summary California Department of Food & Agriculture 
Appendix 3A

Program Material Data Sheet (PMDS) Version 2.0 
INSTRUCTIONS: 
1.) Please fill in this PMDS with specific application scenario details. 
2.) In the “Application Description” section on Page 2, please describe the 

application in thorough detail. 
3.) Please refer to the Example PMDS (attached) to ensure the template has been 

filled in properly. 
4.) Please attach product label and Safety Data Sheet. 
5.) Include units as needed. 
6.) For PMDS revisions, do so in track changes and “save as” with the following 

file naming convention: 
PMDS Program Name Pesticide Scenario App Method Author Initials Date 
Ex.: PMDS JB Acelepryn Turf Spray Drench LP 4.2.16 

Scenario Name: PDCP-72 

Prepared by 
(CDFA): S. Veling Date: 7/22/16 

X Reviewed, X Revised, ☐ Approved by: 
(Blankinship): J. Sullivan Date: 10/3/16 

☐Reviewed, ☐ Revised, ☐ Approved by: 
(CDFA): Date: 

☐ Reviewed, X Revised, ☐ Approved by: 
(Blankinship): J. Sullivan Date: 10/18/16 

☐Reviewed, ☐ Revised, x Approved by: 
(CDFA): C. Hanes Date: 10/28/16 

☐Reviewed, ☐ Revised, X Approved by: 
(Blankinship): J. Sullivan Date: 11/1/16 

Product Name 
Specialty Label (e.g., 

Section 18, 24c) (Yes/No) Active Ingredient(s) Additional Product Additional Active Ingredient 

Merit 2F Yes Imidacloprid None NA 

General Scenario Setting (e.g., Large 
Production Nursery, Residential, etc.) 

Specific Scenario Setting Description  (e.g., 
containerized plants on loading dock) 

Geographic Scenario Setting Description 
(Statewide or specific region) 

Residential Landscape host material Statewide 

Trapping Scenario 
(if yes, Describe below) 

Anticipated Consecutive Years of 
Application Target Pest(s) 

Target Host(s) (e.g., citrus 
tree, ornamental, turf, etc.) 

N/A Minimum of 4 Years Various 
Ornamentals including 

groundcovers and citrus and 
other fruit trees 

Non-target Areas Affected (e.g., 
potential overspray to turf) 

Application Technique (e.g., 
broadcast, drench, spot spray, etc.) 

Application Equipment (e.g., mechanically pressurized 
handgun, boom sprayer, etc.) 

Soil and turf Injection Soil Injector 

Application(s) per year 
Application Interval 

(If variable, explain on page 2) Product Application Rate 
Final Tank Mix Applied 

(Volume/Area) 

Once per year per location Once per year per location 
0.2 fl oz. per inch of trunk 
dia. or per foot of shrub 

height 

NA, no more than 128 inches 
of tree trunk or feet of shrub 

height per acre 

Application Area Area Treated/Applicator/Day 

Initial Application 
(Provide Month) 

Final Application 
(Provide Month) 

15 acres 15 acres January December 

Months When Applications Could Occur (Place an “x” in all appropriate boxes) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

x x x x x x x x x x x x 

Adjuvant(s) or Additive(s) Product: Adjuvant Application Rate 
Adjuvant Application Rate 

Units 

None NA NA 

CDFA 2019
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CDFA Statewide Project
Human Health Risk Assessment
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Text Box
PDPC-72 (a soil injection application) is considered substantially similar to PDCP-71 (a soil drench application) and was qualitatively evaluated based on the risk results for PDCP-71. Please see the Application Scenarios sections of the HHRA and ERA for full details.
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Appendix 3A
Program Material Data Sheet (PMDS) Version 2.0 

Application Descriptions and Assumptions (Please describe the application in as much detail as possible 
using a bullet point list). 

 Section 24c for citrus leafminer provides for a 2ee recommendation for use. 
 Applications made in a 150 m radius around a find. 
 Applications made to ornamentals, citrus and other fruit trees. 
 No applications made vegetables. 
 No direct applications made to turf. 
 Pre-treatment notification of 7 days provided to all properties. 
 Residents are provided notices regarding re-entry period of “once the spray has dried.” 
 Notices also indicate citrus fruits and grapes can be eaten directly after treatment as long as 

they are washed. Preharvest intervals for other fruits that might be treated are also provided. 
 Maximum allowed amount of active ingredient is 0.4 lb a.i./acre or 1.6 pints of product. This 

application rate provides for treatment of 128 inches of tree trunk diameter or feet of shrub 
height per acre. 

 Minimize exposure of Merit 2F to bees and other insect pollinators when they are foraging on 
pollinator attractive plants around the application site. 
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Appendix 3A
California Department of Food & Agriculture PMDS Status Summary 

Program Material Data Sheet (PMDS) Version 2.0 
INSTRUCTIONS: 
1.) Please fill in this PMDS with specific application scenario details. 
2.) In the “Application Description” section on Page 2, please describe the 

application in thorough detail. 
3.) Please refer to the Example PMDS (attached) to ensure the template has been 

filled in properly. 
4.) Please attach product label and Safety Data Sheet. 
5.) Include units as needed. 
6.) For PMDS revisions, do so in track changes and “save as” with the following 

file naming convention: 
PMDS Program Name Pesticide Scenario App Method Author Initials Date 
Ex.: PMDS JB Acelepryn Turf Spray Drench LP 4.2.16 

Prepared by 
(CDFA): C. Hanes Date: 10/14/16 

X Reviewed, X Revised, ☐ Approved by: 
(Blankinship): J. Sullivan Date: 10/14/16 

☐Reviewed, X Revised, ☐ Approved by: 
(CDFA): C. Hanes Date: 10/31/16 

☐ Reviewed, X Revised, ☐ Approved by: 
(Blankinship): J. Sullivan Date: 11/1/16 

☐Reviewed, ☐ Revised, X Approved by: 
(CDFA): C. Hanes Date: 11/2/16 

☐Reviewed, ☐ Revised, X Approved by: 
(Blankinship): J. Sullivan Date: 11/2/16 

Scenario Name: PDCP-77 
Product Name 

Specialty Label (e.g., 
Section 18, 24c) (Yes/No) Active Ingredient(s) Additional Product Additional Active Ingredient 

Marathon II 
Greenhouse and 

Nursery Insecticide 
No Imidacloprid None None 

General Scenario Setting (e.g., Large 
Production Nursery, Residential, etc.) 

Specific Scenario Setting Description  (e.g., 
containerized plants on loading dock) 

Geographic Scenario Setting Description 
(Statewide or specific region) 

Small, Medium, and Most Large 
Production Nursery Containerized nursery stock on loading dock Statewide 

Trapping Scenario 
(if yes, Describe below) 

Anticipated Consecutive Years of 
Application Target Pest(s) 

Target Host(s) (e.g., citrus 
tree, ornamental, turf, etc.) 

N/A Minimum of 4 years Various Nursery stock 

Non-target Areas Affected (e.g., 
potential overspray to turf) 

Application Technique (e.g., 
broadcast, drench, spot spray, etc.) 

Application Equipment (e.g., mechanically pressurized 
handgun, boom sprayer, etc.) 

Loading dock surface (concrete, soil) Foliar spray Mechanically pressurized sprayer, backpack sprayer, or 
hydraulic sprayer 

Application(s) per year 
Application Interval 

(If variable, explain on page 2) Product Application Rate Final Tank Mix Applied 

150 2 days 
1.7 fl oz. per 100 gal. of 

water 100 gallons/acre 

Application Area Area Treated/Applicator/Day 

Initial Application 
(Provide Month) 

Final Application 
(Provide Month) 

3750 square feet 3750 square feet January December 

Months When Applications Could Occur (Place an “x” in all appropriate boxes) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

x x x x x x x x x x x x 

Adjuvant(s) or Additive(s) Product: Adjuvant Application Rate 
Adjuvant Application Rate 

Units 

No Foam B 16 fl oz/100 gal tank mix 100 gallons/acre 

CDFA 2019
PDCP Addendum A14 of A86

CDFA Statewide Project
Human Health Risk Assessment



  
    

 
 

  
   

  

  
   

 
  

      

      
  

    

___________________________________________________________________________________________________

Appendix 3A
Program Material Data Sheet (PMDS) Version 2.0 

Application Descriptions and Assumptions (Please describe the application in as much detail as possible 
using a bullet point list). 

 Each plant receives a single application on loading dock immediately prior to shipment 
 Re-entry signs are posted around treated plants. 
 Plants are not loaded onto shipping trucks until the REI period has elapsed. 
 Loading consist of either palleted plants or individuals pots manually lifted. 
 Nursery food crops that are potential hosts can be include 
 ed. 
 Consistent with assumptions made in the Statewide PEIR analysis for other imidacloprid-

containing products applied in nurseries, assume 100 gallons of tank mix are sprayed per acre. 
 Applying 1.7 fl. oz./100 gallons/acre results in application rate of 0.027 lb a.i./acre. 
 Application rate for No Foam B is 16 fl. oz./100 gallons of tank mix. 
 Treated host plants on loading docks are isolated from other nursery stock or other nontarget 

plants. 
 Applications will not be made when target plants within the application area are in bloom. 
 Do not apply Marathon II Greenhouse and Nursery Insecticide or allow it to drift to blooming 

crops or weeds if bees are visiting the treatment area. 
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Appendix 3A
California Department of Food & Agriculture PMDS Status Summary 

Program Material Data Sheet (PMDS) Version 2.0 
INSTRUCTIONS: 
1.) Please fill in this PMDS with specific application scenario details. 
2.) In the “Application Description” section on Page 2, please describe the 

application in thorough detail. 
3.) Please refer to the Example PMDS (attached) to ensure the template has been 

filled in properly. 
4.) Please attach product label and Safety Data Sheet. 
5.) Include units as needed. 
6.) For PMDS revisions, do so in track changes and “save as” with the following 

file naming convention: 
PMDS Program Name Pesticide Scenario App Method Author Initials Date 
Ex.: PMDS JB Acelepryn Turf Spray Drench LP 4.2.16 

Prepared by 
(CDFA): C. Hanes Date: 10/14/16 

X Reviewed, X Revised, ☐ Approved by: 
(Blankinship):J. Sullivan Date: 10/20/16 

☐Reviewed, x Revised, ☐ Approved by: 
(CDFA): C. Hanes Date: 10/31/16 

☐ Reviewed, X Revised, ☐ Approved by: 
(Blankinship): J. Sullivan Date: 11/1/16 

☐Reviewed, ☐ Revised, X Approved by: 
(CDFA): C. Hanes Date: 11/2/16 

☐Reviewed, ☐ Revised, X Approved by: 
(Blankinship): J. Sullivan Date: 11/2/16 

Scenario Name: PDCP-78 
Product Name 

Specialty Label (e.g., 
Section 18, 24c) (Yes/No) Active Ingredient(s) Additional Product Additional Active Ingredient 

Marathon II 
Greenhouse and 

Nursery Insecticide 
No Imidacloprid None None 

General Scenario Setting (e.g., Large 
Production Nursery, Residential, etc.) 

Specific Scenario Setting Description  (e.g., 
containerized plants on loading dock) 

Geographic Scenario Setting Description 
(Statewide or specific region) 

Small, Medium, and Most Large 
Production Nursery Containerized nursery stock Statewide 

Trapping Scenario 
(if yes, Describe below) 

Anticipated Consecutive Years of 
Application Target Pest(s) 

Target Host(s) (e.g., citrus 
tree, ornamental, turf, etc.) 

N/A Minimum of 4 years Various Nursery stock 

Non-target Areas Affected (e.g., 
potential overspray to turf) 

Application Technique (e.g., 
broadcast, drench, spot spray, etc.) 

Application Equipment (e.g., mechanically pressurized 
handgun, boom sprayer, etc.) 

Soil and non-target plants Foliar spray Mechanically pressurized sprayer, backpack sprayer, or 
hydraulic sprayer 

Application(s) per year 
Application Interval 

(If variable, explain on page 2) Product Application Rate Final Tank Mix Applied 

2 180 days 
1.7 fl oz. per 100 gal. of 

water 100 gallons/acre 

Application Area Area Treated/Applicator/Day 

Initial Application 
(Provide Month) 

Final Application 
(Provide Month) 

0.75 Acre 0.75 Acre January December 

Months When Applications Could Occur (Place an “x” in all appropriate boxes) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

x x x x x x x x x x x x 

Adjuvant(s) or Additive(s) Product: Adjuvant Application Rate 
Adjuvant Application Rate 

Units 

No Foam B 16 fl oz/100 gal tank mix 100 gallons/acre 

CDFA 2019
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Appendix 3A
Program Material Data Sheet (PMDS) Version 2.0 

Application Descriptions and Assumptions (Please describe the application in as much detail as possible 
using a bullet point list). 

 Hold treatments are made when the nursery has a viable GWSS find in a shipment at 
destination. This would be a nursery with either an infested premise or a free-from premise 
compliance agreement. The second situation is a nursery in an infested county with trap finds 
that are over the maximum threshold for finds in the nursery.  If either situation happens the 
nursery must treat all plants within 100 feet of the finds, or the block of plants where the 
GWSS-infested plant originated. 

 The same plants can be treated more than one time per year. 
 Re-entry signs are posted around treated plants. 
 Consistent with assumptions made in the Statewide PEIR analysis for other imidacloprid-

containing products applied in nurseries, assume 100 gallons of tank mix are sprayed per acre. 
 Applying 1.7 fl. oz./100 gallons/acre results in application rate of 0.027 lb a.i./acre. 
 Application rate for No Foam B is 16 fl. oz./100 gallons of tank mix. 
 Treated host plants on loading docks are isolated from other nursery stock or other nontarget 

plants. 
 Applications will not be made when target plants within the application area are in bloom. 
 Do not apply Marathon II Greenhouse and Nursery Insecticide or allow it to drift to blooming 

crops or weeds if bees are visiting the treatment area. 
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Labels and Safety Data Sheets (SDS) for 
Application Scenarios: 

PDCP-64, PDCP-65, PDCP-66, PDCP-66 Aerial, 
PDCP-70, PDCP-71, PDCP-72, PDCP-77, and PDCP-78 
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Appendix 3A

Appendix B-1: Critical NO(A)ELs Selected for Risk Characterization 

Table 1: Critical NO(A)ELs Selected for Risk Characterization of Dinotefuran 

Exposure 
Pathway 

NO(A)EL 
(mg/kg-d) Study Type Reference Note Endpoint 

Status 

Acute 
Adult 

Inhalation 
- - USEPA, 

2012d 

The chemical has been designated Not of Concern 
(NOC) for this specific route of exposure. Please refer 
to the Chemical Summary for more details. 

According to USEPA 2012d Human Health Risk 
Assessment for Proposed Section 3 Uses On Tuberous 
and Corm Vegetables, no quantification is required. No 
systemic toxicity was seen in a 28-day inhalation 
toxicity study at doses that were in ≈ 10,000-fold 
excess of the highest anticipated human exposure. 
There are no developmental toxicity concerns. 

NOC 

Acute 
Child 

Inhalation 
- - USEPA, 

2012d 

The chemical has been designated Not of Concern 
(NOC) for this specific route of exposure. Please refer 
to the Chemical Summary for more details. 

According to USEPA 2012d Human Health Risk 
Assessment for Proposed Section 3 Uses On Tuberous 
and Corm Vegetables, no quantification is required. No 
systemic toxicity was seen in a 28-day inhalation 
toxicity study at doses that were in ≈ 10,000-fold 
excess of the highest anticipated human exposure. 
There are no developmental toxicity concerns. 

NOC 

Acute 
Dermal - - USEPA, 

2012d 

The chemical has been designated Not of Concern 
(NOC) for this specific route of exposure. Please refer 
to the Chemical Summary for a more details. 

NOC 
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Exposure 
Pathway 

NO(A)EL 
(mg/kg-d) Study Type Reference Note Endpoint 

Status 

Acute Oral 125 

Developmental 
toxicity rabbit study; 

Effects observed 
include hypoactivity, 

prone position, 
panting, tremors, and 

erythema 

USEPA, 
2012d 

Effects were only observed in dams and not in 
offspring. Therefore, this endpoint is identified as of 
potential toxicological concern (PTC) 

PTC 

Subchronic 
Adult 

Inhalation 
- - USEPA, 

2012d 

The chemical has been designated Not of Concern 
(NOC) for this specific route of exposure.According to 
USEPA 2012d Human Health Risk Assessment for 
Proposed Section 3 Uses On Tuberous and Corm 
Vegetables, no quantification is required. No systemic 
toxicity was seen in a 28-day inhalation toxicity study 
at doses that were in ~ 10,000-fold excess of the 
highest anticipated human exposure. There are no 
developmental toxicity concerns. 

NOC 

Subchronic 
Child 

Inhalation 
- - USEPA, 

2012d 

The chemical has been designated Not of Concern 
(NOC) for this specific route of exposure. 

According to USEPA 2012d Human Health Risk 
Assessment for Proposed Section 3 Uses On Tuberous 
and Corm Vegetables, no quantification is required. No 
systemic toxicity was seen in a 28-day inhalation 
toxicity study at doses that were in ≈ 10,000-fold 
excess of the highest anticipated human exposure. 
There are no developmental toxicity concerns. 

NOC 
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Exposure 
Pathway 

NO(A)EL 
(mg/kg-d) Study Type Reference Note Endpoint 

Status 

Subchronic 
Dermal - - USEPA, 

2012d 

The chemical has been designated Not of Concern 
(NOC) for this specific route of exposure. 

According to USEPA 2012d Human Health Risk 
Assessment for Proposed Section 3 USes on Tuberous 
and Corm Vegetables, no systemic toxicty was seen at 
the limit dose in a 28-day rat dermal toxicity study in 
which neurotoxicity was evaluated and there are no 
developmental toxicity concerns. 

NOC 

Subchronic 
Oral 99.7 

Chronic toxicity and 
carcinogenicity rat 

study; Decreased body 
weight and 

nephrotoxicity 

USEPA, 
2012d 

Consistent with USEPA's or DPR's methodology, a 
carcinogenic endpoint was used because no other 
endpoint data were available. 

PTC 

Chronic 
Adult 

Inhalation 
- USEPA, 

2012d 

The chemical has been designated Not of Concern 
(NOC) for this specific route of exposure. Please refer 
to the Chemical Summary for more details. 

According to USEPA 2012d Human Health Risk 
Assessment for Proposed Section 3 Uses On Tuberous 
and Corm Vegetables, no quantification is required. No 
systemic toxicity was seen in a 28-day inhalation 
toxicity study at doses that were in ~ 10,000-fold 
excess of the highest anticipated human exposure. 
There are no developmental toxicity concerns. 
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Exposure 
Pathway 

NO(A)EL 
(mg/kg-d) Study Type Reference Note Endpoint 

Status 

Chronic 
Child 

Inhalation 
- USEPA, 

2012d 

The chemical has been designated Not of Concern 
(NOC) for this specific route of exposure. Please refer 
to the Chemical Summary for more details. 

According to USEPA 2012d Human Health Risk 
Assessment for Proposed Section 3 Uses On Tuberous 
and Corm Vegetables, no quantification is required. No 
systemic toxicity was seen in a 28-day inhalation 
toxicity study at doses that were in ~ 10,000-fold 
excess of the highest anticipated human exposure. 
There are no developmental toxicity concerns. 

Chronic 
Dermal 21 

LOAEL of 20 mg/kg-
day; Chronic oral 
toxicity dog study 

USEPA, 
2004b 

Value listed is for an oral NO(A)EL. The chemical-
specific dermal absorption factor was applied to the 
oral NO(A)EL during risk estimation to convert the 
NO(A)EL to a dermally absorbed dose. 

When only a LO(A)EL was available, a NO(A)EL was 
derived by the following equation: NO(A)EL = 
LO(A)EL/10 (USEPA, 2011e) 

Chronic 
Oral 99.7 

Chronic toxicity and 
carcinogenicity rat 

study; Decreased body 
weight and 

nephrotoxicity 

USEPA, 
2012d 

Consistent with USEPA's or CDPR's methodology, a 
carcinogenic endpoint was used because no other 
endpoint data were available. 

1 Note that in the more recent USEPA (2012d) risk assessment for dinotefuran, dermal risk was not quantitatively evaluated as no dermal endpoints of concern 
were identified during reevalaution of dinotefuran toxicity. However, to yield a health protective estimate of chronic dermal risk, the chronic dermal point of 
departure selected in the USEPA (2004b) risk assessment was chosen to evaluate risk in this analysis. 
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Table 2: Critical NO(A)ELs Selected for Risk Characterization of Dodecylbenzene Sulfonate 

Exposure 
Pathway 

NO(A)EL 
(mg/kg-d) Study Type Reference Note Endpoint 

Status 

Acute 
Adult 

Inhalation 
0.14 Subchronic Inhalation 

Monkey Study 
USEPA, 

2013f 

Applies to short- intermediate- and long-term 
inhalation. NOAEL = 1 mg/m3 detergent dust 
combined with 0.1 mg/m3 enzyme dust equivalent to 
approximately 0.14 mg/kg/day (inhalation absorption 
rate = 100%) purity = 13% active ingredient. This air 
concentration is equivalent to appx. 1.4 mg/kg/day. 

PTC 

Acute 
Child 

Inhalation 
0.14 Subchronic Inhalation 

Monkey Study 
USEPA, 

2013f 

Applies to short- intermediate- and long-term 
inhalation. NOAEL = 1 mg/m3 detergent dust 
combined with 0.1 mg/m3 enzyme dust equivalent to 
approximately 0.14 mg/kg/day (inhalation absorption 
rate = 100%) purity = 13% active ingredient. This air 
concentration is equivalent to appx. 1.4 mg/kg/day. 

PTC 

Acute 
Dermal -

Dermal Toxicity study 
to rabbits, mice, and 

rats. 

USEPA, 
2013f 

Dermal irritation is self-limiting to preclude dermal 
irritation, and no systemic toxicity was seen following 
repeated application of 200 mg/kg/day. Therefore, 
quantification of dermal risk is not required. No 
toxicological endpoints have been identified for dermal 
exposure and no toxicity was observed at the highest 
doses tested. Furthermore, alkylbenzene sulfonate did 
not exhibit systemic or developmental toxicity in 
several dermal toxicity studies. 

NOC 

Acute Oral - - USEPA, 
2013f 

No adverse effects identified in single-dose animal 
studies at the highest doses tested. NOC 
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Exposure 
Pathway 

NO(A)EL 
(mg/kg-d) Study Type Reference Note Endpoint 

Status 

Subchronic 
Adult 

Inhalation 
0.14 Subchronic Inhalation 

Monkey Study 
USEPA, 

2013f 

Applies to short- intermediate- and long-term 
inhalation. NOAEL = 1 mg/m3 detergent dust 
combined with 0.1 mg/m3 enzyme dust equivalent to 
approximately 0.14 mg/kg/day (inhalation absorption 
rate = 100%) purity = 13% active ingredient. This air 
concentration is equivalent to appx. 1.4 mg/kg/day. 

PTC 

Subchronic 
Child 

Inhalation 
0.14 Subchronic Inhalation 

Monkey Study 
USEPA, 

2013f 

Applies to short- intermediate- and long-term 
inhalation. NOAEL = 1 mg/m3 detergent dust 
combined with 0.1 mg/m3 enzyme dust equivalent to 
approximately 0.14 mg/kg/day (inhalation absorption 
rate = 100%) purity = 13% active ingredient. This air 
concentration is equivalent to appx. 1.4 mg/kg/day. 

PTC 

Subchronic 
Dermal -

Dermal Toxicity study 
to rabbits, mice, and 

rats. 

USEPA, 
2013f 

Dermal irritation is self-limiting to preclude dermal 
irritation, and no systemic toxicity was seen following 
repeated application of 200 mg/kg/day. Therefore, 
quantification of dermal risk is not required. No 
toxicological endpoints have been identified for dermal 
exposure and no toxicity was observed at the highest 
doses tested. Furthermore, alkylbenzene sulfonate did 
not exhibit systemic or developmental toxicity in 
several dermal toxicity studies. 

NOC 

Subchronic 
Oral 40 

6-month dietary rat 
study; Increased 

caecum weight and 
slight kidney damage 

USEPA, 
2013f 

A chronic NO(A)EL was used as a surrogate for a 
subchronic NO(A)EL when no subchronic NO(A)EL 
was available. 

PTC 

Chronic 
Adult 

Inhalation 
0.14 Subchronic Inhalation 

Monkey Study 
USEPA, 

2013f 

Applies to short- intermediate- and long-term 
inhalation. NOAEL = 1 mg/m3 detergent dust 
combined with 0.1 mg/m3 enzyme dust equivalent to 
approximately 0.14 mg/kg/day (inhalation absorption 
rate = 100%) purity = 13% active ingredient. This air 
concentration is equivalent to appx. 1.4 mg/kg/day. 

PTC 
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Exposure 
Pathway 

NO(A)EL 
(mg/kg-d) Study Type Reference Note Endpoint 

Status 

Chronic 
Child 

Inhalation 
0.14 Subchronic Inhalation 

Monkey Study 
USEPA, 

2013f 

Applies to short- intermediate- and long-term 
inhalation. NOAEL = 1 mg/m3 detergent dust 
combined with 0.1 mg/m3 enzyme dust equivalent to 
approximately 0.14 mg/kg/day (inhalation absorption 
rate = 100%) purity = 13% active ingredient. This air 
concentration is equivalent to appx. 1.4 mg/kg/day. 

PTC 

Chronic 
Dermal -

Dermal Toxicity study 
to rabbits, mice, and 

rats. 

USEPA, 
2013f 

Dermal irritation is self-limiting to preclude dermal 
irritation, and no systemic toxicity was seen following 
repeated application of 200 mg/kg/day. Therefore, 
quantification of dermal risk is not required. No 
toxicological endpoints have been identified for dermal 
exposure and no toxicity was observed at the highest 
doses tested. Furthermore, alkylbenzene sulfonate did 
not exhibit systemic or developmental toxicity in 
several dermal toxicity studies. 

NOC 

Chronic 
Oral 40 

6-month dietary rat 
study; Increased 

caecum weight and 
slight kidney damage 

USEPA, 
2013f - PTC 

CDFA 2019 PDCP Addendum B8 of B43 CDFA Statewide Program 
Human Health Risk Assessment 



     
   

 

 

 

 

 
 

 

Appendix 3A

Table 3: Critical NO(A)ELs Selected for Risk Characterization of Ethanolamine 

Exposure 
Pathway 

NO(A)EL 
(mg/kg-d) Study Type Reference Note Endpoint 

Status 

Acute 
Adult 

Inhalation 
3.1 

28-day rat inhalation 
study; Irritation in the 

larynx, trachea and 
lungs 

USEPA, 
2017a - PTC 

Acute 
Child 

Inhalation 
3.1 

28-day rat inhalation 
study; Irritation in the 

larynx, trachea and 
lungs; Children have 

the same value as 
adults due to a FQPA 

safety factor of 1 

USEPA, 
2017a - PTC 

Acute 
Dermal 25 

Dermal developmental 
toxicity study in 

rabbits; Skin irritation, 
progressing from 

erythema to necrosis, 
scabbing and scar 

formation 

USEPA, 
2017a - PTC 

Acute Oral - - USEPA, 
2017a 

No adverse effects were observed at the highest oral 
dose tested in laboratory studies. NOC 

Subchronic 
Adult 

Inhalation 
3.1 

28-day rat inhalation 
study; Irritation in the 

larynx, trachea and 
lungs 

USEPA, 
2017a - PTC 
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Exposure 
Pathway 

NO(A)EL 
(mg/kg-d) Study Type Reference Note Endpoint 

Status 

Subchronic 
Child 

Inhalation 
3.1 

28-day rat inhalation 
study; Irritation in the 

larynx, trachea and 
lungs; Children have 

the same value as 
adults due to a FQPA 

safety factor of 1 

USEPA, 
2017a - PTC 

Subchronic 
Dermal 25 

Dermal developmental 
toxicity study in 

rabbits; Skin irritation, 
progressing from 

erythema to necrosis, 
scabbing and scar 

formation 

USEPA, 
2017a - PTC 

Subchronic 
Oral 300 

2-generation 
reproduction rat study; 
Decreased sperm head 

count in the cauda 
epididymidis, 

decreased absolute and 
relative weight of 

apeididymides, cauda 
epididymidis and 
prostate; fewer 

implantation sites, 
high post-implantation 
loss, smaller litters in 

F1 and F2 

USEPA, 
2017a - PTC 
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Exposure 
Pathway 

NO(A)EL 
(mg/kg-d) Study Type Reference Note Endpoint 

Status 

Chronic 
Adult 

Inhalation 
3.1 

28-day rat inhalation 
study; Irritation in the 

larynx, trachea and 
lungs 

USEPA, 
2017a - PTC 

Chronic 
Child 

Inhalation 
3.1 

28-day rat inhalation 
study; Irritation in the 

larynx, trachea and 
lungs; Children have 

the same value as 
adults due to a FQPA 

safety factor of 1 

USEPA, 
2017a - PTC 

Chronic 
Dermal 25 

Dermal developmental 
toxicity study in 

rabbits; Skin irritation, 
progressing from 

erythema to necrosis, 
scabbing and scar 

formation 

USEPA, 
2017a - PTC 
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Exposure 
Pathway 

NO(A)EL 
(mg/kg-d) Study Type Reference Note Endpoint 

Status 

Chronic 
Oral 300 

2-generation 
reproduction rat study; 
Decreased sperm head 

count in the cauda 
epididymidis, 

decreased absolute and 
relative weight of 

apeididymides, cauda 
epididymidis and 
prostate; fewer 

implantation sites, 
high post-implantation 
loss, smaller litters in 

F1 and F2 

USEPA, 
2017a - PTC 
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Table 4: Critical NO(A)ELs Selected for Risk Characterization of Glycerin 

Exposure 
Pathway 

NO(A)EL 
(mg/kg-d) Study Type Reference Note Endpoint 

Status 

Acute 
Adult 

Inhalation 
21.758 

NOEC of 165 mg/m3; 
13-week inhalation rat 
study; local irritants to 
the upper respiratory 

tract 

UNEP, 
2002b 

A chronic NO(A)EL was used as a surrogate for an 
acute NO(A)EL when no acute NO(A)EL was 
available. HEC-adjusted adult inhalation NO(A)EL in 
mg/kg-day was derived by the following equation: ((X 
mg/m3 * 16 m3/day)/(80 kg)) * ((0.96 m3/kg-
day)/(0.26 m3/kg-day))* (5 days/7 days) *(6 hours/24 
hours). 

PTC 

Acute 
Child 

Inhalation 
33.39 

NOEC of 165 mg/m3; 
13-week inhalation rat 
study; local irritants to 
the upper respiratory 

tract 

UNEP, 
2002b 

A chronic NO(A)EL was used as a surrogate for an 
acute NO(A)EL when no acute NO(A)EL was 
available. HEC-adjusted child inhalation NO(A)EL in 
mg/kg-day was derived by the following equation: ((X 
mg/m3 * 10.1 m3/day)/(18.6 kg))*((0.96 m3/kg-
day)/(0.46 m3/kg-day))* (5 days/7 days) *(6 hours/ 24 
hours). 

PTC 

Acute 
Dermal - - UNEP, 

2002b 

All reviewed sources indicate dermal toxicity is not of 
concern. Adverse effects were not observed at the 
highest dose tested in toxicity studies. 

NOC 

Acute Oral 10000 2-year rat study (20% 
in diet) 

UNEP, 
2002b 

No systemic or local effects were observed in the 
parameters investigated. PTC 

Subchronic 
Adult 

Inhalation 
21.758 

NOEC of 165 mg/m3; 
13-week inhalation rat 
study; local irritants to 
the upper respiratory 

tract 

UNEP, 
2002b 

The acute adult inhalation NO(A)EL was used to 
assess subchronic risk for glycerin. PTC 

Subchronic 
Child 

Inhalation 
33.39 

NOEC of 165 mg/m3; 
13-week inhalation rat 
study; local irritants to 
the upper respiratory 

tract 

UNEP, 
2002b 

The acute child inhalation NO(A)EL was used to 
assess subchronic risk for glycerin. PTC 
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Exposure 
Pathway 

NO(A)EL 
(mg/kg-d) Study Type Reference Note Endpoint 

Status 

Subchronic 
Dermal - - UNEP, 

2002b 

All reviewed sources indicate dermal toxicity is not of 
concern. Adverse effects were not observed at the 
highest dose tested in toxicity studies. 

NOC 

Subchronic 
Oral 10000 2-year rat study (20% 

in diet) 
UNEP, 
2002b 

No systemic or local effects were observed in the 
parameters investigated. PTC 

Chronic 
Adult 

Inhalation 
21.758 

NOEC of 165 mg/m3; 
13-week inhalation rat 
study; local irritants to 
the upper respiratory 

tract 

UNEP, 
2002b 

HEC-adjusted adult inhalation NO(A)EL in mg/kg-day 
was derived by the following equation: ((X mg/m3 * 
16 m3/day)/(80 kg)) * ((0.96 m3/kg-day)/(0.26 m3/kg-
day)) * (5 days/7 days) * (6 hours/24 hours). 

PTC 

Chronic 
Child 

Inhalation 
33.39 

NOEC of 165 mg/m3; 
13-week inhalation rat 
study; local irritants to 
the upper respiratory 

tract 

UNEP, 
2002b 

HEC-adjusted child inhalation NO(A)EL in mg/kg-day 
was derived by the following equation: ((X mg/m3 * 
10.1 m3/day)/(18.6 kg))*((0.96 m3/kg-day)/(0.46 
m3/kg-day))* (5 days/7 days) *(6 hours/ 24 hours). 

PTC 

Chronic 
Dermal - - UNEP, 

2002b 

All reviewed sources indicate dermal toxicity is not of 
concern. Adverse effects were not observed at the 
highest dose tested in toxicity studies. 

NOC 

Chronic 
Oral 10000 2-year rat study (20% 

in diet) 
UNEP, 
2002b 

No systemic or local effects were observed in the 
parameters investigated. PTC 
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Table 5: Critical NO(A)ELs Selected for Risk Characterization of Imidacloprid 

Exposure 
Pathway 

NO(A)EL 
(mg/kg-d) Study Type Reference Note Endpoint 

Status 
In USEPA's and DPR's risk assessment, oral 

Acute 
Adult 

Inhalation 
9 

Acute oral gavage 
neurotoxicity mouse 

study 

DPR, 
2006b 

NO(A)ELs were used as a surrogate for inhalation 
NO(A)ELs. Value listed is the oral NO(A)EL 
referenced in the study and includes the inhalation 
absorption factor of 1. The inhalation absorption rate 

PTC 

was assumed to be 100%. 
In USEPA's and DPR's risk assessment, oral 

Acute 
Child 

Inhalation 
9 

Acute oral gavage 
neurotoxicity mouse 

study 

DPR, 
2006b 

NO(A)ELs were used as a surrogate for inhalation 
NO(A)ELs. Value listed is the oral NO(A)EL 
referenced in the study and includes the inhalation 
absorption factor of 1. The inhalation absorption rate 

PTC 

was assumed to be 100%. 

Acute 
Dermal 9 

Acute oral gavage 
neurotoxicity mouse 

study 

DPR, 
2006b 

Value listed is the oral NO(A)EL referenced in the 
study and does not include the DAF. The DAF is 
presented in the chemical dermal absorption table and 
also incorporated as appropriate in subsequent 
exposure calculations. 

PTC 

Acute Oral 9 
Acute oral gavage 

neurotoxicity mouse 
study 

DPR, 
2006b - PTC 

Subchronic 
Adult 

Inhalation 
0.9 

Increase in liver 
weight, change in 
clinical chemistry 
parameters, and 
changes in liver 
function; 4 week 

subchronic inhalation 
study in rats 

DPR, 
2006b - PTC 
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Exposure 
Pathway 

NO(A)EL 
(mg/kg-d) Study Type Reference Note Endpoint 

Status 

Subchronic 
Child 

Inhalation 
0.9 

Increase in liver 
weight, change in 
clinical chemistry 
parameters, and 
changes in liver 
function; 4 week 

subchronic inhalation 
study in rats 

DPR, 
2006b - PTC 

Subchronic 
Dermal 7.3 

Morphologic changes 
in liver and thyroid 

and tremors; 4-week 
subchronic oral dog 

study 

DPR, 
2006b 

Value listed is the oral NO(A)EL referenced in the 
study and does not include the DAF. The DAF is 
presented in the chemical dermal absorption table and 
also incorporated as appropriate in subsequent 
exposure calculations. 

PTC 

Subchronic 
Oral 7.3 

Morphologic changes 
in liver and thyroid 

and tremors; 4-week 
subchronic oral dog 

study 

DPR, 
2006b - PTC 

Increase in liver 

Chronic 
Adult 

Inhalation 
0.09 

weight, change in 
clinical chemistry 
parameters, and 
changes in liver 
function; 4 week 

DPR, 
2006b 

The NO(A)EL selected for chronic inhalation is the 
subchronic inhalation NO(A)EL adjusted by an 
uncertainty factor of 10. 

PTC 

subchronic inhalation 
study in rats 
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Exposure 
Pathway 

NO(A)EL 
(mg/kg-d) Study Type Reference Note Endpoint 

Status 
Increase in liver 

Chronic 
Child 

Inhalation 
0.09 

weight, change in 
clinical chemistry 
parameters, and 
changes in liver 
function; 4 week 

DPR, 
2006b 

The NO(A)EL selected for chronic inhalation is the 
subchronic inhalation NO(A)EL adjusted by an 
uncertainty factor of 10. 

PTC 

subchronic inhalation 
study in rats 

Chronic 
Dermal 5.7 

Increased mineralized 
particles in thyroid; 2-
year chronic oral rat 

study 

USEPA, 
2008n 

Value listed is for an oral NO(A)EL. The chemical-
specific dermal absorption factor was applied to the 
oral NO(A)EL during risk estimation to convert the 
NO(A)EL to a dermally absorbed dose. Consistent 
with USEPA's or DPR's methodology, a chronic 
endpoint was used because no other endpoint data were 
available. 

PTC 

Chronic 
Oral 5.7 

Increased mineralized 
particles in thyroid; 2-
year chronic oral rat 

study 

USEPA, 
2008n - PTC 
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Table 6: Critical NO(A)ELs Selected for Risk Characterization of Isopropyl Alcohol 

Exposure 
Pathway 

NO(A)EL 
(mg/kg-d) Study Type Reference Note Endpoint 

Status 

Acute 
Adult 

Inhalation 
226.9 

NOEL of 500 ppm; 6-
hour inhalation rat 

study; neurobehavioral 
effects in males 

OEHHA, 
2008a 

Conversion for HEC-adjusted acute adult inhalation 
NO(A)EL done as follows: ((500 mL/m3 * 1 L/1000 
mL * 16 m3/day * 1 mole/24.45 L * 60.1 g/ 1 mole* 
1000 mg/1 g)/80 kg) * ((0.96 m3/kg-day)/(0.26 m3/kg-
day)) * (6 hours/24 hours) = 226.90 mg/kg-day. 
Original sources Gill et al., 1995 and Gill and Hurley, 
1995. 

PTC 

Acute 
Child 

Inhalation 
348.2 

NOEL of 500 ppm; 6-
hour inhalation rat 

study; neurobehavioral 
effects in males 

OEHHA, 
2008a 

Conversion for HEC-adjusted acute adult inhalation 
NO(A)EL done as follows: ((500 mL/m3 * 1 L/1000 
mL * 10.1 m3/day * 1 mole/24.45 L * 60.1 g/ 1 mole* 
1000 mg/1 g)/18.6 kg) * ((0.96 m3/kg-day)/(0.46 
m3/kg-day)) * (6 hours/24 hours) = 348.2 mg/kg-day. 
Original sources Gill et al., 1995 and Gill and Hurley, 
1995. 

PTC 

Acute 
Dermal - - UNEP, 

1997b 

All reviewed sources indicate dermal toxicity is not of 
concern. Adverse effects were not observed at the 
highest dose tested in toxicity studies. 

NOC 

Acute Oral 240 

6-18 gestation day, 
oral rabbit study; 

decreased mean body 
weights and decreased 

corrected maternal 
body weight change 

USEPA, 
1995b 

A subchronic NOAEL was used in place of an acute 
NOAEL when an acute NOAEL was unavailable. PTC 
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Exposure 
Pathway 

NO(A)EL 
(mg/kg-d) Study Type Reference Note Endpoint 

Status 

Subchronic 
Adult 

Inhalation 
348.2 

NOEL of 500 ppm; 6 
hr/day, 5 days/week, 

13 weeks rat and mice 
study; clinical signs 

including ataxia, 
narcosis, hypoactivity 

USEPA, 
1995b 

Conversion for HEC-adjusted acute adult inhalation 
NO(A)EL done as follows: ((500 mL/m3 * 1 L/1000 
mL * 10.1 m3/day * 1 mole/24.45 L * 60.1 g/ 1 mole* 
1000 mg/1 g)/18.6 kg) * ((0.96 m3/kg-day)/(0.46 
m3/kg-day)) * (6 hours/24 hours) = 348.2 mg/kg-day. 
Original sources Gill et al., 1995 and Gill and Hurley, 
1995. 

PTC 

Subchronic 
Child 

Inhalation 
226.9 

NOEL of 500 ppm; 6 
hr/day, 5 days/week, 

13 weeks rat and mice 
study; clinical signs 

including ataxia, 
narcosis, hypoactivity 

USEPA, 
1995b 

Conversion for HEC-adjusted subchronic adult 
inhalation NO(A)EL done as follows: ((500 mL/m3 * 
1 L/1000 mL * 16 m3/day * 1 mole/24.45 L * 60.1 g/ 
1 mole* 1000 mg/1 g)/80 kg) * ((0.96 m3/kg-
day)/(0.26 m3/kg-day)) * (6 hours/24 hours) = 226.90 
mg/kg-day. Original source: Burleigh-Flayer et al. 
1991, 1994 

PTC 

Subchronic 
Dermal - - UNEP, 

1997b 

All reviewed sources indicate dermal toxicity is not of 
concern. Adverse effects were not observed at the 
highest dose tested in toxicity studies. 

NOC 

Subchronic 
Oral 240 

6-18 gestation day, 
oral rabbit study; 

decreased mean body 
weights and decreased 

corrected maternal 
body weight change 

OEHHA, 
2000a - PTC 
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Exposure 
Pathway 

NO(A)EL 
(mg/kg-d) Study Type Reference Note Endpoint 

Status 

Chronic 
Adult 

Inhalation 
226.9 

NOEL of 500 ppm; 6 
hours/day, 5 

days/week inhalation 
for 78 weeks (mice) or 

104 weeks (rats); 
impairment of kidney 

function and 
exacerbation of 

spontaneous chronic 
renal disease. 

OEHHA, 
2000a 

Chronic inhalation NO(A)ELs used to develop REL by 
OEHHA. Conversion for HEC-adjusted acute adult 
inhalation NO(A)EL done as follows: ((500 mL/m3 * 
1 L/1000 mL * 16 m3/day * 1 mole/24.45 L * 60.1 g/ 
1 mole* 1000 mg/1 g)/80 kg) * ((0.96 m3/kg-
day)/(0.26 m3/kg-day)) * (6 hours/24 hours) = 226.90 
mg/kg-day. Original source is Burleigh-Flayer, 1997. 

PTC 

Chronic 
Child 

Inhalation 
348.2 

NOEL of 500 ppm; 6 
hours/day, 5 

days/week inhalation 
for 78 weeks (mice) or 

104 weeks (rats); 
impairment of kidney 

function and 
exacerbation of 

spontaneous chronic 
renal disease. 

OEHHA, 
2000a 

Chronic inhalation NO(A)ELs used to develop REL by 
OEHHA. Conversion for HEC-adjusted acute adult 
inhalation NO(A)EL done as follows: ((500 mL/m3 * 
1 L/1000 mL * 16 m3/day * 1 mole/24.45 L * 60.1 g/ 
1 mole* 1000 mg/1 g)/80 kg) * ((0.96 m3/kg-
day)/(0.26 m3/kg-day)) * (6 hours/24 hours) = 226.90 
mg/kg-day. 

PTC 

Chronic 
Dermal - - UNEP, 

1997b 

All reviewed sources indicate dermal toxicity is not of 
concern. Adverse effects were not observed at the 
highest dose tested in toxicity studies. 

NOC 

Chronic 
Oral 24 

6-18 gestation day, 
oral rabbit study; 

Decreased mean body 
weights and decreased 

corrected maternal 
body weight change 

OEHHA, 
2000a 

A subchronic NO(A)EL was used as a surrogate for a 
chronic NO(A)EL when no chronic NO(A)EL was 
available. Chronic NO(A)EL = Subchronic 
NO(A)EL/10 (USEPA, 2011e). 

PTC 
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Table 7: Critical NO(A)ELs Selected for Risk Characterization of POE Nonylphenol 

Exposure 
Pathway 

NO(A)EL 
(mg/kg-d) Study Type Reference Note Endpoint 

Status 

Acute 
Adult 

Inhalation 
- - -

The following sources were checked: USEPA, DPR, 
ATSDR, OEHHA, HSDB. No quantitative toxicity 
data (i.e. NOAEL, LOAEL, LD50, and LC50) were 
available. 

NDA 

Acute 
Child 

Inhalation 
- - -

The following sources were checked: USEPA, DPR, 
ATSDR, OEHHA, HSDB. No quantitative toxicity 
data (i.e. NOAEL, LOAEL, LD50, and LC50) were 
available. 

NDA 

Acute 
Dermal -

Gestation day 6-15, 
dermal rat 

teratogenicity study; 
When given 

epicutaneously 
nonoxynol-9 had no 

dose related effect on 
skeletal and soft 

tissues. No LOAEL 
established; highest 
dose tested was 500 

mg/kg-day 

Meyer et 
al., 1988 

Sources indicate dermal toxicity is not of concern. 
Adverse effects were not observed at the highest dose 
tested in toxicity study. 

NOC 

Acute Oral 50 

Gestation day 6-15, 
oral rat teratogenicity 
study with nonoxynol-
9; Decreased in weight 

gain and food 
consumption; 

developmental effects 
(extra ribs) 

Meyer et 
al., 1988 - PTC 
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Exposure 
Pathway 

NO(A)EL 
(mg/kg-d) Study Type Reference Note Endpoint 

Status 

Subchronic 
Adult 

Inhalation 
- - -

The following sources were checked: USEPA, DPR, 
ATSDR, OEHHA, HSDB. No quantitative toxicity 
data (i.e. NOAEL, LOAEL, LD50, and LC50) were 
available. 

NDA 

Subchronic 
Child 

Inhalation 
- - -

The following sources were checked: USEPA, DPR, 
ATSDR, OEHHA, HSDB. No quantitative toxicity 
data (i.e. NOAEL, LOAEL, LD50, and LC50) were 
available. 

NDA 

Subchronic 
Dermal -

Gestation day 6-15, 
dermal rat 

teratogenicity study; 
When given 

epicutaneously 
nonoxynol-9 had no 

dose related effect on 
skeletal and soft 

tissues. No LOAEL 
established; highest 
dose tested was 500 

mg/kg-day 

Meyer et 
al., 1988 

Sources indicate dermal toxicity is not of concern. 
Adverse effects were not observed at the highest dose 
tested in toxicity study. 

NOC 
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Exposure 
Pathway 

NO(A)EL 
(mg/kg-d) Study Type Reference Note Endpoint 

Status 

Subchronic 
Oral 40 

90-day feeding study 
in beagles with NP4E; 
Relative liver weight 

increase. Original 
Source: Industrial Bio-
Test Laboratories, Inc. 
1963c. Unpublished 

study involving 90-day 
exposure to NP4E in 

beagles. Cited in 
Smyth and Calandra 

1969. 

USDA, 
2003 - PTC 

Chronic 
Adult 

Inhalation 
- - -

The following sources were checked: USEPA, DPR, 
ATSDR, OEHHA, HSDB. No quantitative toxicity 
data (i.e. NOAEL, LOAEL, LD50, and LC50) were 
available. 

NDA 

Chronic 
Child 

Inhalation 
- - -

The following sources were checked: USEPA, DPR, 
ATSDR, OEHHA, HSDB. No quantitative toxicity 
data (i.e. NOAEL, LOAEL, LD50, and LC50) were 
available. 

NDA 
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Exposure 
Pathway 

NO(A)EL 
(mg/kg-d) Study Type Reference Note Endpoint 

Status 

Chronic 
Dermal -

Gestation day 6-15, 
dermal rat 

teratogenicity study; 
When given 

epicutaneously 
nonoxynol-9 had no 

dose related effect on 
skeletal and soft 

tissues. No LOAEL 
established; highest 
dose tested was 500 

mg/kg-day 

Meyer et 
al., 1988 

Sources indicate dermal toxicity is not of concern. 
Adverse effects were not observed at the highest dose 
tested in toxicity study. 

NOC 

Chronic 
Oral 28 

2-year chronic oral 
exposure study in 

beagles with NP9E; 
Increase in relative 

liver weight. Original 
Source: Smyth, H.F, 

Jr., J.C. Calandra. 
1969. Toxicologic 

studies of alkylphenol 
polyoxyethylene 

surfactants. 
Toxicology and 

Applied 
Pharmacology. 

14:315-334. 

USDA, 
2003 - PTC 

CDFA 2019 PDCP Addendum B24 of B43 CDFA Statewide Program 
Human Health Risk Assessment 



     
   

 

 
  

 

 

 
  

 

 

 

 

 

 

 

Appendix 3A

Table 8: Critical NO(A)ELs Selected for Risk Characterization of Sodium Xylene Sulfonate 

Exposure 
Pathway 

NO(A)EL 
(mg/kg-d) Study Type Reference Note Endpoint 

Status 

Acute 
Adult 

Inhalation 
0.14 

Subchronic inhalation 
monkey study; weight 

loss and decreased 
weight gain 

USEPA, 
2006r 

A subchronic NO(A)EL was used as a surrogate for an 
acute NO(A)EL when no acute NO(A)EL was 
available. Due to lack of inhalation toxicity endpoints 
specific to sodium xylene sulfonate, alkylbenzene 
sulfonate inhalation toxicity endpoints were used. 
Alkylbenzene sulfonates were considered 
representative of sodium xylene sulfonate for purposes 
of this analysis. 

PTC 

Acute 
Child 

Inhalation 
0.14 

Subchronic inhalation 
monkey study; weight 

loss and decreased 
weight gain 

USEPA, 
2006r 

A subchronic NO(A)EL was used as a surrogate for an 
acute NO(A)EL when no acute NO(A)EL was 
available. Due to lack of inhalation toxicity endpoints 
specific to sodium xylene sulfonate, alkylbenzene 
sulfonate inhalation toxicity endpoints were used. 
Alkylbenzene sulfonates were considered 
representative of sodium xylene sulfonate for purposes 
of this analysis. 

PTC 

Acute 
Dermal 1030 

17-day dermal rat 
study; no effects at 

highest dose 

UNEP, 
2005a 

A subchronic NO(A)EL for sodium xylene sulfonate 
was used as a surrogate for an acute NO(A)EL when 
no acute NO(A)EL was available. 

PTC 

Subchronic oral in 

Acute Oral 763 

rats; decrease in 
relative spleen weight 

in females, and 
clinical chemistry and 

UNEP, 
2005a 

A subchronic NO(A)EL for sodium xylene sulfonate 
was used as a surrogate for an acute NO(A)EL when 
no acute NO(A)EL was available. 

PTC 

hematology changes 
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Exposure 
Pathway 

NO(A)EL 
(mg/kg-d) Study Type Reference Note Endpoint 

Status 

Subchronic 
Adult 

Inhalation 
0.14 

Subchronic inhalation 
monkey study; weight 

loss and decreased 
weight gain 

USEPA, 
2006r 

Due to lack of inhalation toxicity endpoints specific to 
sodium xylene sulfonate, alkylbenzene sulfonate 
inhalation toxicity endpoints were used. Sodium xylene 
sulfonate is a part of the alkylbenzene sulfonate group. 
Original source is W. Coates, et al 1978. Tox. Appl. 
Pharmacol. 45: 477-496. 

PTC 

Subchronic 
Child 

Inhalation 
0.14 

Subchronic inhalation 
monkey study; weight 

loss and decreased 
weight gain 

USEPA, 
2006r 

Due to lack of inhalation toxicity endpoints specific to 
sodium xylene sulfonate, alkylbenzene sulfonate 
inhalation toxicity endpoints were used. Sodium xylene 
sulfonate is a part of the alkylbenzene sulfonate group. 
Original source is W. Coates, et al 1978. Tox. Appl. 
Pharmacol. 45: 477-496. 

PTC 

Subchronic 
Dermal 440 

90-day dermal mouse 
study; Epidermal 

hyperplasia 

UNEP, 
2005a 

Effects local and described as "typically minimal in 
severity." PTC 

Subchronic 
Oral 763 

90-day oral study in 
rats; decrease in 

relative spleen weight 
and clinical chemistry 

and hematology 
changes 

UNEP, 
2005a - PTC 

Chronic 
Adult 

Inhalation 
0.014 

Subchronic inhalation 
monkey study; weight 

loss and decreased 
weight gain 

USEPA, 
2006r 

A subchronic NO(A)EL was used as a surrogate for a 
chronic NO(A)EL when no chronic NO(A)EL was 
available. Chronic NO(A)EL = Subchronic 
NO(A)EL/10 (USEPA, 2011e). Due to lack of 
inhalation toxicity endpoints specific to sodium xylene 
sulfonate, alkylbenzene sulfonate inhalation toxicity 
endpoints were used. Alkylbenzene sulfonates were 
considered representative of sodium xylene sulfonate 
for purposes of this analysis. 

PTC 
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Exposure 
Pathway 

NO(A)EL 
(mg/kg-d) Study Type Reference Note Endpoint 

Status 

Chronic 
Child 

Inhalation 
0.014 

Subchronic inhalation 
monkey study; weight 

loss and decreased 
weight gain 

USEPA, 
2006r 

A subchronic NO(A)EL was used as a surrogate for a 
chronic NO(A)EL when no chronic NO(A)EL was 
available. Chronic NO(A)EL = Subchronic 
NO(A)EL/10 (USEPA, 2011e). Due to lack of 
inhalation toxicity endpoints specific to sodium xylene 
sulfonate, alkylbenzene sulfonate inhalation toxicity 
endpoints were used. Alkylbenzene sulfonates were 
considered representative of sodium xylene sulfonate 
for purposes of this analysis. 

PTC 

Chronic 
Dermal 44 

90-day dermal mouse 
study; epidermal 

hyperplasia 

UNEP, 
2005a 

The subchronic dermal NO(A)EL of 440 mg/kg-d for 
sodium xylene sulfonate was used as a surrogate for a 
chronic NO(A)EL when no chronic NO(A)EL was 
available. Chronic NO(A)EL = Subchronic 
NO(A)EL/10 (USEPA, 2011e). 

PTC 

Chronic 
Oral 40 

6-month dietary rat 
study; Increased 

caecum weight and 
slight kidney damage 

USEPA, 
2013f 

Due to lack of oral toxicity endpoints specific to 
sodium xylene sulfonate, alkylbenzene sulfonate oral 
toxicity endpoints were used. Alkylbenzene sulfonates 
were considered representative of sodium xylene 
sulfonate for purposes of this analysis. 

PTC 
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Table 9: Critical NO(A)ELs Selected for Risk Characterization of Sodium Dodecylbenzene Sulfonate 

Exposure 
Pathway 

NO(A)EL 
(mg/kg-d) Study Type Reference Note Endpoint 

Status 

Acute 
Adult 

Inhalation 
0.14 Subchronic Inhalation 

Monkey Study 
USEPA, 

2013f 

Applies to short- intermediate- and long-term 
inhalation. NOAEL = 1 mg/m3 detergent dust 
combined with 0.1 mg/m3 enzyme dust equivalent to 
approximately 0.14 mg/kg/day (inhalation absorption 
rate = 100%) purity = 13% active ingredient. This air 
concentration is equivalent to appx. 1.4 mg/kg/day. 

PTC 

Acute 
Child 

Inhalation 
0.14 Subchronic Inhalation 

Monkey Study 
USEPA, 

2013f 

Applies to short- intermediate- and long-term 
inhalation. NOAEL = 1 mg/m3 detergent dust 
combined with 0.1 mg/m3 enzyme dust equivalent to 
approximately 0.14 mg/kg/day (inhalation absorption 
rate = 100%) purity = 13% active ingredient. This air 
concentration is equivalent to appx. 1.4 mg/kg/day. 

PTC 

Acute 
Dermal -

Dermal Toxicity study 
to rabbits, mice, and 

rats. 

USEPA, 
2013f 

Dermal irritation is self-limiting to preclude dermal 
irritation, and no systemic toxicity was seen following 
repeated application of 200 mg/kg/day. Therefore, 
quantification of dermal risk is not required. No 
toxicological endpoints have been identified for dermal 
exposure and no toxicity was observed at the highest 
doses tested. Furthermore, alkylbenzene sulfonate did 
not exhibit systemic or developmental toxicity in 
several dermal toxicity studies. 

NOC 

Acute Oral - - USEPA, 
2013f 

No adverse effects identified in single dose animal 
studies at the highest doses tested. NOC 

Subchronic 
Adult 

Inhalation 
0.14 Subchronic Inhalation 

Monkey Study 
USEPA, 

2013f 

Applies to short- intermediate- and long-term 
inhalation. NOAEL = 1 mg/m3 detergent dust 
combined with 0.1 mg/m3 enzyme dust equivalent to 
approximately 0.14 mg/kg/day (inhalation absorption 
rate = 100%) purity = 13% active ingredient. This air 
concentration is equivalent to appx. 1.4 mg/kg/day. 

PTC 
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Exposure 
Pathway 

NO(A)EL 
(mg/kg-d) Study Type Reference Note Endpoint 

Status 

Subchronic 
Child 

Inhalation 
0.14 Subchronic Inhalation 

Monkey Study 
USEPA, 

2013f 

Applies to short- intermediate- and long-term 
inhalation. NOAEL = 1 mg/m3 detergent dust 
combined with 0.1 mg/m3 enzyme dust equivalent to 
approximately 0.14 mg/kg/day (inhalation absorption 
rate = 100%) purity = 13% active ingredient. This air 
concentration is equivalent to appx. 1.4 mg/kg/day. 

PTC 

Subchronic 
Dermal -

Dermal Toxicity study 
to rabbits, mice, and 

rats. 

USEPA, 
2013f 

Dermal irritation is self-limiting to preclude dermal 
irritation, and no systemic toxicity was seen following 
repeated application of 200 mg/kg/day. Therefore, 
quantification of dermal risk is not required. No 
toxicological endpoints have been identified for dermal 
exposure and no toxicity was observed at the highest 
doses tested. Furthermore, alkylbenzene sulfonate did 
not exhibit systemic or developmental toxicity in 
several dermal toxicity studies. 

NOC 

Subchronic 
Oral 40 

6-month dietary rat 
study; Increased 

caecum weight and 
slight kidney damage 

USEPA, 
2013f 

A chronic NO(A)EL was used as a surrogate for a 
subchronic NO(A)EL when no subchronic NO(A)EL 
was available. 

PTC 

Chronic 
Adult 

Inhalation 
0.14 Subchronic Inhalation 

Monkey Study 
USEPA, 

2013f 

Applies to short- intermediate- and long-term 
inhalation. NOAEL = 1 mg/m3 detergent dust 
combined with 0.1 mg/m3 enzyme dust equivalent to 
approximately 0.14 mg/kg/day (inhalation absorption 
rate = 100%) purity = 13% active ingredient. This air 
concentration is equivalent to appx. 1.4 mg/kg/day. 

PTC 

Chronic 
Child 

Inhalation 
0.14 Subchronic Inhalation 

Monkey Study 
USEPA, 

2013f 

Applies to short- intermediate- and long-term 
inhalation. NOAEL = 1 mg/m3 detergent dust 
combined with 0.1 mg/m3 enzyme dust equivalent to 
approximately 0.14 mg/kg/day (inhalation absorption 
rate = 100%) purity = 13% active ingredient. This air 
concentration is equivalent to appx. 1.4 mg/kg/day. 

PTC 
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Exposure 
Pathway 

NO(A)EL 
(mg/kg-d) Study Type Reference Note Endpoint 

Status 

Chronic 
Dermal -

Dermal Toxicity study 
to rabbits, mice, and 

rats. 

USEPA, 
2013f 

Dermal irritation is self-limiting to preclude dermal 
irritation, and no systemic toxicity was seen following 
repeated application of 200 mg/kg/day. Therefore, 
quantification of dermal risk is not required. No 
toxicological endpoints have been identified for dermal 
exposure and no toxicity was observed at the highest 
doses tested. Furthermore, alkylbenzene sulfonate did 
not exhibit systemic or developmental toxicity in 
several dermal toxicity studies. 

NOC 

Chronic 
Oral 40 

6-month dietary rat 
study; Increased 

caecum weight and 
slight kidney damage 

USEPA, 
2013f - PTC 
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Appendix B-2: Cancer Slope Factors Selected for Risk Characterization 

Table 10: Critical CSFs Selected for Risk Characterization of Dinotefuran 

Exposure 
Pathway 

Carcinogenic 
Status 

Study 
Type Reference Notes Endpoint 

Status 

Oral CSF 
Not likely to be 
carcinogenic to 

humans 
- USEPA, 

2012d 

Determined not likely to be carcinogenic to humans based on 
the absence of significant tumor increases in two adequate 

rodent carcinogenicity studies 
NOC 

Inhalation 
CSF 

Not likely to be 
carcinogenic to 

humans 
- USEPA, 

2012d 

Determined not likely to be carcinogenic to humans based on 
the absence of significant tumor increases in two adequate 

rodent carcinogenicity studies 
NOC 

Dermal 
CSF 

Not likely to be 
carcinogenic to 

humans 
- USEPA, 

2012d 

Determined not likely to be carcinogenic to humans based on 
the absence of significant tumor increases in two adequate 

rodent carcinogenicity studies 
NOC 
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Table 11: Critical CSFs Selected for Risk Characterization of Dodecylbenzene Sulfonate 

Exposure 
Pathway 

Carcinogenic 
Status 

Study 
Type Reference Notes Endpoint 

Status 

Oral CSF 

Although 
carcinogenicity 

data are 
available, the 

chemical has not 
been classified 

as to its potential 
carcinogenicity. 

Oral rat 
studies 

USEPA, 
2013f 

No evidence of carcinogenicity in reported studies in rats done 
before 1980 GLPs. No CSFs suitable for risk analysis could be 

located. 
NDA 

Inhalation 
CSF 

Although 
carcinogenicity 

data are 
available, the 

chemical has not 
been classified 

as to its potential 
carcinogenicity. 

Oral rat 
studies 

USEPA, 
2013f 

No evidence of carcinogenicity in reported studies in rats done 
before 1980 GLPs. No CSFs suitable for risk analysis could be 

located. 
NDA 

Dermal 
CSF 

Although 
carcinogenicity 

data are 
available, the 

chemical has not 
been classified 

as to its potential 
carcinogenicity. 

Oral rat 
studies 

USEPA, 
2013f 

No evidence of carcinogenicity in reported studies in rats done 
before 1980 GLPs. No CSFs suitable for risk analysis could be 

located. 
NDA 
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Table 12: Critical CSFs Selected for Risk Characterization of Ethanolamine 

Exposure 
Pathway 

Carcinogenic 
Status 

Study 
Type Reference Notes Endpoint 

Status 

Oral CSF 
Not likely to be 
carcinogenic to 

humans 

Derek 
structural 

alert 
analysis 

USEPA, 
2017a 

Based on a Derek structural alert analysis and the lack of 
mutagenicity, ethanolamine is anticipated not likely to be a 

carcinogen. 
NOC 

Inhalation 
CSF 

Not likely to be 
carcinogenic to 

humans 

Derek 
structural 

alert 
analysis 

USEPA, 
2017a 

Based on a Derek structural alert analysis and the lack of 
mutagenicity, ethanolamine is anticipated not likely to be a 

carcinogen. 
NOC 

Dermal 
CSF 

Not likely to be 
carcinogenic to 

humans 

Derek 
structural 

alert 
analysis 

USEPA, 
2017a 

Based on a Derek structural alert analysis and the lack of 
mutagenicity, ethanolamine is anticipated not likely to be a 

carcinogen. 
NOC 
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Table 13 Critical CSFs Selected for Risk Characterization of Glycerin 

Exposure 
Pathway 

Carcinogenic 
Status 

Study 
Type Reference Notes Endpoint 

Status 

Oral CSF 
Not classifiable 

as to human 
carcinogenicity 

- UNEP, 
2002b 

No carcinogenic studies conducted to modern regulatory 
guidelines are available, making the available studies of lower 
quality. The results of the available studies are equivocal, but 

overall do not raise concern for carcinogenic potential. 

NDA 

Inhalation 
CSF 

Not classifiable 
as to human 

carcinogenicity 
- UNEP, 

2002b 

No carcinogenic studies conducted to modern regulatory 
guidelines are available, making the available studies of lower 
quality. The results of the available studies are equivocal, but 

overall do not raise concern for carcinogenic potential. 

NDA 

Dermal 
CSF 

Not classifiable 
as to human 

carcinogenicity 
- UNEP, 

2002b 

No carcinogenic studies conducted to modern regulatory 
guidelines are available, making the available studies of lower 
quality. The results of the available studies are equivocal, but 

overall do not raise concern for carcinogenic potential. 

NDA 
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Table 14: Critical CSFs Selected for Risk Characterization of Imidacloprid 

Exposure 
Pathway 

Carcinogenic 
Status 

Study 
Type Reference Notes Endpoint 

Status 

Oral CSF 
Not likely to be 
carcinogenic to 

humans 
- HSDB, 

2016a 

Imidacloprid is classified as a "Group E" chemical (evidence of 
non-carcinogencity for humans) based upon lack of evidence of 

carcinogenicity in rats and mice. 
NOC 

Inhalation 
CSF 

Not likely to be 
carcinogenic to 

humans 
- HSDB, 

2016a 

Imidacloprid is classified as a "Group E" chemical (evidence of 
non-carcinogencity for humans) based upon lack of evidence of 

carcinogenicity in rats and mice. 
NOC 

Dermal 
CSF 

Not likely to be 
carcinogenic to 

humans 
- HSDB, 

2016a 

Imidacloprid is classified as a "Group E" chemical (evidence of 
non-carcinogencity for humans) based upon lack of evidence of 

carcinogenicity in rats and mice. 
NOC 
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Table 15: Critical CSFs Selected for Risk Characterization of Isopropyl Alcohol 

Exposure 
Pathway 

Carcinogenic 
Status 

Study 
Type Reference Notes Endpoint 

Status 

Oral CSF 
Not classifiable 

as to human 
carcinogenicity 

- IARC, 
1999 

Isopropyl alcohol is classified as a "Group 3" chemical (not 
classifiable as to its carcinogenicity to humans) NDA 

Inhalation 
CSF 

Not classifiable 
as to human 

carcinogenicity 
- IARC, 

1999 
Isopropyl alcohol is classified as a "Group 3" chemical (not 

classifiable as to its carcinogenicity to humans) NDA 

Dermal 
CSF 

Not classifiable 
as to human 

carcinogenicity 
- IARC, 

1999 
Isopropyl alcohol is classified as a "Group 3" chemical (not 

classifiable as to its carcinogenicity to humans) NDA 
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Table 16: Critical CSFs Selected for Risk Characterization of POE Nonylphenol 

Exposure 
Pathway 

Carcinogenic 
Status 

Study 
Type Reference Notes Endpoint 

Status 

Oral CSF 

Although 
carcinogenicity 

data are 
available, the 

chemical has not 
been classified 

as to its 
potential 

carcinogenicity. 

-
European 

Union, 
2002 

According to the European Union 2002, "[POE Nonylphenol] 
carcinogenicity has not been directly studied. However, some 
information on the carcinogenic potential can be derived from 
other data. On the basis of information currently available it is 
unlikely that nonylphenol is mutagenic, so concerns for cancer 
caused by a genotoxic mechanism are low. Considering the 
potential for carcinogenicity by a non-genotoxic mechanism, no 
evidence of sustained cell proliferation or hyperplasia was seen in 
standard repeated exposure studies. Nonylphenol has been 
reported to induce cell proliferation in the mammary gland of the 
Noble rat following subcutaneous exposure levels down to 0.05 
mg/kg-day, but this finding could not be reproduced in a 
duplicated study; futhermore there are doubts about the relevance 
of this model to humans because of the route of exposure and 
sensitivity of the strain selected. Overall, there are low concerns 
for carcinogenicity by a non-genotoxic mechanism." 

NOC 

The chemical has been designated Not of Concern (NOC) for this 
specific route of exposure. Please refer to the Chemical Summary 
for a more details. 
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Exposure 
Pathway 

Carcinogenic 
Status 

Study 
Type Reference Notes Endpoint 

Status 

Inhalation 
CSF 

Although 
carcinogenicity 

data are 
available, the 

chemical has not 
been classified 

as to its 
potential 

carcinogenicity. 

-
European 

Union, 
2002 

According to the European Union 2002, "[POE Nonylphenol] 
carcinogenicity has not been directly studied. However, some 
information on the carcinogenic potential can be derived from 
other data. On the basis of information currently available it is 
unlikely that nonylphenol is mutagenic, so concerns for cancer 
caused by a genotoxic mechanism are low. Considering the 
potential for carcinogenicity by a non-genotoxic mechanism, no 
evidence of sustained cell proliferation or hyperplasia was seen in 
standard repeated exposure studies. Nonylphenol has been 
reported to induce cell proliferation in the mammary gland of the 
Noble rat following subcutaneous exposure levels down to 0.05 
mg/kg-day, but this finding could not be reproduced in a 
duplicated study; futhermore there are doubts about the relevance 
of this model to humans because of the route of exposure and 
sensitivity of the strain selected. Overall, there are low concerns 
for carcinogenicity by a non-genotoxic mechanism."The chemical 
has been designated Not of Concern (NOC) for this specific route 
of exposure. Please refer to the Chemical Summary for a more 
details. 

NOC 
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Exposure 
Pathway 

Carcinogenic 
Status 

Study 
Type Reference Notes Endpoint 

Status 

Dermal 
CSF 

Although 
carcinogenicity 

data are 
available, the 

chemical has not 
been classified 

as to its 
potential 

carcinogenicity. 

-
European 

Union, 
2002 

According to the European Union 2002, "[POE Nonylphenol] 
carcinogenicity has not been directly studied. However, some 
information on the carcinogenic potential can be derived from 
other data. On the basis of information currently available it is 
unlikely that nonylphenol is mutagenic, so concerns for cancer 
caused by a genotoxic mechanism are low. Considering the 
potential for carcinogenicity by a non-genotoxic mechanism, no 
evidence of sustained cell proliferation or hyperplasia was seen in 
standard repeated exposure studies. Nonylphenol has been 
reported to induce cell proliferation in the mammary gland of the 
Noble rat following subcutaneous exposure levels down to 0.05 
mg/kg-day, but this finding could not be reproduced in a 
duplicated study; futhermore there are doubts about the relevance 
of this model to humans because of the route of exposure and 
sensitivity of the strain selected. Overall, there are low concerns 
for carcinogenicity by a non-genotoxic mechanism."The chemical 
has been designated Not of Concern (NOC) for this specific route 
of exposure. Please refer to the Chemical Summary for a more 
details. 

NOC 
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Table 17: Critical CSFs Selected for Risk Characterization of Sodium Dodecylbenzene Sulfonate 

Exposure 
Pathway 

Carcinogenic 
Status 

Study 
Type Reference Notes Endpoint 

Status 

Oral CSF 

Although 
carcinogenicity 

data are 
available, the 

chemical has not 
been classified 

as to its potential 
carcinogenicity. 

Oral rat 
studies 

USEPA, 
2013f 

No evidence of carcinogenicity in reported studies in rats done 
before 1980 GLPs. No CSFs suitable for risk analysis could be 

located. 
NDA 

Inhalation 
CSF 

Although 
carcinogenicity 

data are 
available, the 

chemical has not 
been classified 

as to its potential 
carcinogenicity. 

Oral rat 
studies 

USEPA, 
2013f 

No evidence of carcinogenicity in reported studies in rats done 
before 1980 GLPs. No CSFs suitable for risk analysis could be 

located. 
NDA 

Dermal 
CSF 

Although 
carcinogenicity 

data are 
available, the 

chemical has not 
been classified 

as to its potential 
carcinogenicity. 

Oral rat 
studies 

USEPA, 
2013f 

No evidence of carcinogenicity in reported studies in rats done 
before 1980 GLPs. No CSFs suitable for risk analysis could be 

located. 
NDA 
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Table 18: Critical NO(A)Els for Sodium Xylene Sulfonate 

Exposure 
Pathway 

Carcinogenic 
Status 

Study 
Type Reference Notes Endpoint 

Status 

Oral CSF 
Not classifiable 

as to human 
carcinogenicity 

N/A UNEP, 
2005a 

For sodium xylene sulfonate, no positive findings have been 
reported for Ames, mouse lymphoma, sister chromatid exchange, 

and chromosome aberration assays. Currently, there is no evidence 
of carcinogenic potential for sodium xylene sulfonate and the 

available data are considered insufficient to evaluate carcinogenic 
risk. 

NDA 

Inhalation 
CSF 

Not classifiable 
as to human 

carcinogenicity 
N/A UNEP, 

2005a 

For sodium xylene sulfonate, no positive findings have been 
reported for Ames, mouse lymphoma, sister chromatid exchange, 

and chromosome aberration assays. Currently, there is no evidence 
of carcinogenic potential for sodium xylene sulfonate and the 

available data are considered insufficient to evaluate carcinogenic 
risk. 

NDA 

Dermal 
CSF 

Not classifiable 
as to human 

carcinogenicity 
N/A UNEP, 

2005a 

For sodium xylene sulfonate, no positive findings have been 
reported for Ames, mouse lymphoma, sister chromatid exchange, 

and chromosome aberration assays. Currently, there is no evidence 
of carcinogenic potential for sodium xylene sulfonate and the 

available data are considered insufficient to evaluate carcinogenic 
risk. 

NDA 
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Physical, chemical, and environmental fate (PCF) properties utilized to estimate risk are 
presented in Table C-1 below. Individual literature values used to estimate final PCF values used 
in risk assessment are presented in Table C-2. Methods used to calculate final values for each 
PCF property are described in the Statewide PEIR. 

Table C-1: Final PCF Values Used to Estimate Exposure 

Chemical Property Value Unit 

dinotefuran Aerobic Limnetic Half-life 8.27E+01 days 

dinotefuran Aerobic Soil Half-life 7.78E+01 days 

dinotefuran Anaerobic Benthic Half-life 2.70E+01 days 

dinotefuran Biomagnification Factor 1 ug/kg-lipid 

dinotefuran Dermal Absorption Factor 3.00E-01 unitless 

dinotefuran Foliar Half-Life 1.37E+01 days 

dinotefuran Heat of Henry 3.74E+04 J/mol 

dinotefuran Hydrolysis Half-life 1.44E+02 days 

dinotefuran Koc 3.14E+01 L/kg 

dinotefuran Log Koa 1.12E+01 unitless 

dinotefuran log Kow -6.08E-01 unitless 

dinotefuran Molecular Weight 202.2 g/mol 

dinotefuran Vapor Pressure 1.30E-08 mmHg 

dinotefuran Water Photodegradation Half-life 1.80E+00 days 

dinotefuran Water Solubility 5.43E+04 mg/L 

Dodecylbenzene sulfonate Aerobic Limnetic Half-life 1.50E+00 days 

Dodecylbenzene sulfonate Aerobic Soil Half-life 2.94E+01 days 

Dodecylbenzene sulfonate Anaerobic Benthic Half-life 1.00E+00 days 

Dodecylbenzene sulfonate Biomagnification Factor 1 ug/kg-lipid 

Dodecylbenzene sulfonate Dermal Absorption Factor 1.00E+00 unitless 

Dodecylbenzene sulfonate Foliar Half-Life 7.40E+00 days 

Dodecylbenzene sulfonate Heat of Henry 4.57E+04 J/mol 

Dodecylbenzene sulfonate Hydrolysis Half-life Stable days 

Dodecylbenzene sulfonate Koc 9.26E+02 L/kg 

Dodecylbenzene sulfonate Log Koa 9.45E+00 unitless 

Dodecylbenzene sulfonate log Kow 1.67E+00 unitless 

Dodecylbenzene sulfonate Molecular Weight 348.5 g/mol 

Dodecylbenzene sulfonate Vapor Pressure 2.30E-15 mmHg 

Dodecylbenzene sulfonate Water Photodegradation Half-life Stable days 

Dodecylbenzene sulfonate Water Solubility 8.00E+02 mg/L 
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Chemical Property Value Unit 

Ethanolamine Aerobic Limnetic Half-life 4.30E-01 days 

Ethanolamine Aerobic Soil Half-life 1.40E+01 days 

Ethanolamine Anaerobic Benthic Half-life Stable days 

Ethanolamine Biomagnification Factor 1 ug/kg-lipid 

Ethanolamine Dermal Absorption Factor 1.00E+00 unitless 

Ethanolamine Foliar Half-Life 3.50E+00 days 

Ethanolamine Heat of Henry 4.99E+04 J/mol 

Ethanolamine Hydrolysis Half-life Stable days 

Ethanolamine Koc 2.08E+03 L/kg 

Ethanolamine Log Koa 6.51E+00 unitless 

Ethanolamine log Kow -1.31E+00 unitless 

Ethanolamine Molecular Weight 61.1 g/mol 

Ethanolamine Vapor Pressure 4.04E-01 mmHg 

Ethanolamine Water Photodegradation Half-life Stable days 

Ethanolamine Water Solubility 1.00E+06 mg/L 

Glycerin Aerobic Limnetic Half-life 2.50E+00 days 

Glycerin Aerobic Soil Half-life 2.50E+00 days 

Glycerin Anaerobic Benthic Half-life 4.00E+00 days 

Glycerin Biomagnification Factor 1 ug/kg-lipid 

Glycerin Dermal Absorption Factor 1.00E+00 unitless 

Glycerin Foliar Half-Life 6.30E-01 days 

Glycerin Heat of Henry 6.65E+04 J/mol 

Glycerin Hydrolysis Half-life Stable days 

Glycerin Koc 2.75E+00 L/kg 

Glycerin Log Koa 4.39E+00 unitless 

Glycerin log Kow -1.76E+00 unitless 

Glycerin Molecular Weight 92.1 g/mol 

Glycerin Vapor Pressure 1.68E-04 mmHg 

Glycerin Water Photodegradation Half-life Stable days 

Glycerin Water Solubility 5.30E+06 mg/L 

Imidacloprid Aerobic Limnetic Half-life 2.21E+02 days 

Imidacloprid Aerobic Soil Half-life 7.78E+01 days 

Imidacloprid Anaerobic Benthic Half-life 2.71E+01 days 

Imidacloprid Biomagnification Factor 1 ug/kg-lipid 

Imidacloprid Dermal Absorption Factor 5.00E-02 unitless 

Imidacloprid Foliar Half-Life 4.19E+00 days 
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Chemical Property Value Unit 

Imidacloprid Heat of Henry 5.40E+04 J/mol 

Imidacloprid Hydrolysis Half-life Stable days 

Imidacloprid Koc 3.22E+02 L/kg 

Imidacloprid Log Koa 1.37E+01 unitless 

Imidacloprid log Kow 5.68E-01 unitless 

Imidacloprid Molecular Weight 255.7 g/mol 

Imidacloprid Vapor Pressure 7.00E-12 mmHg 

Imidacloprid Water Photodegradation Half-life 1.75E-01 days 

Imidacloprid Water Solubility 6.10E+02 mg/L 

Isopropyl alcohol Aerobic Limnetic Half-life 4.00E+00 days 

Isopropyl alcohol Aerobic Soil Half-life 4.00E+00 days 

Isopropyl alcohol Anaerobic Benthic Half-life 4.00E+00 days 

Isopropyl alcohol Biomagnification Factor 1 ug/kg-lipid 

Isopropyl alcohol Dermal Absorption Factor 9.10E-01 unitless 

Isopropyl alcohol Foliar Half-Life 1.00E+00 days 

Isopropyl alcohol Heat of Henry 4.43E+04 J/mol 

Isopropyl alcohol Hydrolysis Half-life Stable days 

Isopropyl alcohol Koc 1.50E+00 L/kg 

Isopropyl alcohol Log Koa 3.53E+00 unitless 

Isopropyl alcohol log Kow 4.40E-02 unitless 

Isopropyl alcohol Molecular Weight 60.1 g/mol 

Isopropyl alcohol Vapor Pressure 4.54E+01 mmHg 

Isopropyl alcohol Water Photodegradation Half-life Stable days 

Isopropyl alcohol Water Solubility 1.00E+06 mg/L 

POE Nonylphenol Aerobic Limnetic Half-life 2.61E+01 days 

POE Nonylphenol Aerobic Soil Half-life 3.00E+01 days 

POE Nonylphenol Anaerobic Benthic Half-life 3.01E+02 days 

POE Nonylphenol Biomagnification Factor 6 ug/kg-lipid 

POE Nonylphenol Dermal Absorption Factor 8.60E-03 unitless 

POE Nonylphenol Foliar Half-Life 7.50E+00 days 

POE Nonylphenol Heat of Henry 4.99E+04 J/mol 

POE Nonylphenol Hydrolysis Half-life Stable days 

POE Nonylphenol Koc 2.80E+03 L/kg 

POE Nonylphenol Log Koa 1.69E+01 unitless 

POE Nonylphenol log Kow 4.03E+00 unitless 

POE Nonylphenol Molecular Weight 616.8 g/mol 
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Chemical Property Value Unit 

POE Nonylphenol Vapor Pressure 9.70E-13 mmHg 

POE Nonylphenol Water Photodegradation Half-life Stable days 

POE Nonylphenol Water Solubility 1.00E+03 mg/L 

Sodium dodecylbenzene sulfonate Aerobic Limnetic Half-life 1.50E+00 days 

Sodium dodecylbenzene sulfonate Aerobic Soil Half-life 2.94E+01 days 

Sodium dodecylbenzene sulfonate Anaerobic Benthic Half-life 1.00E+00 days 

Sodium dodecylbenzene sulfonate Biomagnification Factor 1 ug/kg-lipid 

Sodium dodecylbenzene sulfonate Dermal Absorption Factor 1.00E+00 unitless 

Sodium dodecylbenzene sulfonate Foliar Half-Life 7.40E+00 days 

Sodium dodecylbenzene sulfonate Heat of Henry 4.57E+04 J/mol 

Sodium dodecylbenzene sulfonate Hydrolysis Half-life Stable days 

Sodium dodecylbenzene sulfonate Koc 9.26E+02 L/kg 

Sodium dodecylbenzene sulfonate Log Koa 9.45E+00 unitless 

Sodium dodecylbenzene sulfonate log Kow 1.67E+00 unitless 

Sodium dodecylbenzene sulfonate Molecular Weight 348.5 g/mol 

Sodium dodecylbenzene sulfonate Vapor Pressure 2.30E-15 mmHg 

Sodium dodecylbenzene sulfonate Water Photodegradation Half-life Stable days 

Sodium dodecylbenzene sulfonate Water Solubility 8.00E+02 mg/L 

Sodium xylene sulfonate Aerobic Limnetic Half-life 1.54E+01 days 

Sodium xylene sulfonate Aerobic Soil Half-life 7.72E+00 days 

Sodium xylene sulfonate Anaerobic Benthic Half-life Stable days 

Sodium xylene sulfonate Biomagnification Factor 1 ug/kg-lipid 

Sodium xylene sulfonate Dermal Absorption Factor 1.00E+00 unitless 

Sodium xylene sulfonate Foliar Half-Life 1.90E+00 days 

Sodium xylene sulfonate Heat of Henry 4.57E+04 J/mol 

Sodium xylene sulfonate Hydrolysis Half-life Stable days 

Sodium xylene sulfonate Koc 2.63E+01 L/kg 

Sodium xylene sulfonate Log Koa 5.04E+00 unitless 

Sodium xylene sulfonate log Kow -1.86E+00 unitless 

Sodium xylene sulfonate Molecular Weight 209.2 g/mol 

Sodium xylene sulfonate Vapor Pressure 1.50E-07 mmHg 

Sodium xylene sulfonate Water Photodegradation Half-life Stable days 

Sodium xylene sulfonate Water Solubility 4.00E+05 mg/L 

CDFA 2019 C5 of C32 CDFA Statewide Project 
PDCP Addendum Human Health Risk Assessment 



 

  

  

  

 
 

 
 

 

 

Appendix 3A

Table C-2: PCF Values By Chemical Used to Estimate Final Values 

Chemical Property Value Unit Note Source 

dinotefuran 
Aerobic Limnetic 
Half-life 

79.3 days 

Original source is Volkel, W. (2000) (Carbon-
14)-MTI-446 Degradation and Metabolism in 
Aquatic Systems: Lab Project Number: 
709604. Unpublished study prepared by RCC 
Ltd. 139 p. 

USEPA, 
2011o 

dinotefuran 
Aerobic Limnetic 
Half-life 

76 days 
USEPA, 
2011o 

dinotefuran Aerobic Soil Half-life 63 days Aerobic metabolism in loamy sand soil. 
USEPA, 
2011o 

dinotefuran Aerobic Soil Half-life 38 days Aerobic metabolism in loamy sand soil. 
USEPA, 
2011o 

dinotefuran Aerobic Soil Half-life 17 days Aerobic metabolism in loam soil. 
USEPA, 
2011o 

dinotefuran Aerobic Soil Half-life 78 days Aerobic metabolism in loam soil. 
USEPA, 
2011o 

dinotefuran Aerobic Soil Half-life 89 days Aerobic metabolism in loamy sand soil. 
USEPA, 
2011o 

dinotefuran Aerobic Soil Half-life 100 days Aerobic metabolism in loamy sand soil. 
USEPA, 
2011o 

dinotefuran Aerobic Soil Half-life 87.7 days Aerobic metabolism in loamy sand soil. 
USEPA, 
2011o 

dinotefuran Aerobic Soil Half-life 15.9 days Aerobic metabolism in silt loam soil. 
USEPA, 
2011o 

dinotefuran 
Anaerobic Benthic 
Half-life 

27 days 

Anaerobic metabolism in microbially active 
water and accompanying sediment. Original 
source is Fritz, R. and Hellpointer, E. 1991. 
Degradation of pesticides under anaerobic 
conditions in the system water/sediment: 
Imidacloprid, NTN 33893. 

DPR, 2006b 

dinotefuran 
Biomagnification 
Factor 

1 
ug/kg-
lipid 

off chart, Log Kow <1 
Armitage and 
Gobas, 2007 

dinotefuran 
Dermal Absorption 
Factor 

0.3 unitless USEPA, 2004f 

dinotefuran Foliar Half-Life 38 days 

Foliar half-life measured on ornamentals in 
California. Original Source: Hattermann D. 
2002a. Dissipation of Dislodgeable Foliar 
Residues on Ornamentals Following 
Application of MTI-446 

USDA, 2009 

dinotefuran Foliar Half-Life 1.4 days 

Foliar half-life measured on turf in California. 
Original Source: {Hattermann 2002b} 
Hattermann D. 2002b. Determination of 
Transferable Turf Residues on Turf Treated 
with MTI-446 

USDA, 2009 
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Chemical Property Value Unit Note Source 

dinotefuran Foliar Half-Life 1.6 days 

Foliar half-life measured on leafy vegetables 
in California. Original Source: Hummel R. 
2002a. Dissipation of Dislodgeable Foliar 
Residues on Leafy Vegetables Following 
Application of MTI-44 

USDA, 2009 

dinotefuran Heat of Henry 37413 J/mol Estimated using EPI Suite v. 4.1. USEPA, 2011f 

dinotefuran Hydrolysis Half-life 144 days 

At pH 7. Original source is Sydney P. 1998. 
MTI-446: Determination of Hydrolysis as a 
Function of pH: Final Report: Lab Project 
Number: MTO/098: 95/MTO098/1216. 
Unpublished study prepared by Huntingdon 
Life Sciences. 47 p. MRID No. 45640101. 
[MRID01] 

USDA, 2009 

dinotefuran Koc 22 L/kg 

In silt loam soil. Original source is Volkel W. 
2001b. Adsorption/Desorption of (Carbon-
14)-MTI-446 on Soils: Lab Project Number: 
728998. Unpublished study prepared by RCC 
Ltd. 102 p. MRID No. 45640114. 

USEPA, 
2011o 

dinotefuran Koc 42 L/kg 

In loam soil. Original source is Volkel W. 
2001b. Adsorption/Desorption of (Carbon-
14)-MTI-446 on Soils: Lab Project Number: 
728998. Unpublished study prepared by RCC 
Ltd. 102 p. MRID No. 45640114. 

USEPA, 
2011o 

dinotefuran Koc 45 L/kg 

In sandy loam soil. Original source is Volkel 
W. 2001b. Adsorption/Desorption of (Carbon-
14)-MTI-446 on Soils: Lab Project Number: 
728998. Unpublished study prepared by RCC 
Ltd. 102 p. MRID No. 45640114. 

USEPA, 
2011o 

dinotefuran Koc 42 L/kg 

In clay loam soil. Original source is Volkel W. 
2001b. Adsorption/Desorption of (Carbon-
14)-MTI-446 on Soils: Lab Project Number: 
728998. Unpublished study prepared by RCC 
Ltd. 102 p. MRID No. 45640114. 

USEPA, 
2011o 

dinotefuran Koc 6 L/kg 

In loamy sand soil. Original source is Volkel 
W. 2001b. Adsorption/Desorption of (Carbon-
14)-MTI-446 on Soils: Lab Project Number: 
728998. Unpublished study prepared by RCC 
Ltd. 102 p. MRID No. 45640114. 

USEPA, 
2011o 

dinotefuran Log Koa 11.23 unitless Estimated using EPI Suite v. 4.1. USEPA, 2011f 

dinotefuran log Kow 0.227 unitless 

Original source is Tomlin CDS, ed. 
Dinotefuran (165252-70-0). In: The e-
Pesticide Manual, 13th Edition 
Version 3.1 (2004-05). Surrey UK, British Crop 
Protection Council. 

HSDB, 2007b 
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Appendix 3A

Chemical Property Value Unit Note Source 

dinotefuran log Kow 0.23 unitless 

Original source is  {Tomizawa and Casida 
2005} Tomizawa M; Casida JE. 2005. 
Neonicotinoid Insecticide Toxicology: 
Mechanisms 
of Selective Action. Annu Rev Pharmacol 
Toxicol.  45:247-68.  [Set 01 - Neonic01]. 

USDA, 2009 

dinotefuran log Kow 0.283 unitless At 25 deg C. 
USEPA, 
2011o 

dinotefuran Molecular Weight 202.2 g/mol 
The molecular weight was derived from the 
empirical formula. Empirical formula is 
C7H14N4O3 

HSDB, 2007b 

dinotefuran Vapor Pressure 1.28E-08 mmHg 

At 30 deg C. Original source is van der Gaauw, 
A. (2002) Aqueous Photolysis of (Carbon-14)-
MTI-446 Under Laboratory Conditions and 
Determination of Quantum Yield: Lab Project 
Number: 729011. Unpublished study 
prepared by RCC Ltd. 104 p. {OPPTS 
835.2210} 

USEPA, 
2011o 

dinotefuran Vapor Pressure 
0.000000 
013 

mmHg At 30 deg C. 
USEPA, 
2004b 

dinotefuran 
Water 
Photodegradation 
Half-life 

1.8 days 

Does not state whether direct or indirect 
aqueous photolysis. Original source is van der 
Gaauw A. 2002. Aqueous Photolysis of 
(Carbon-14)-MTI-446 Under Laboratory 
Conditions and Determination of Quantum 
Yield: Lab Project Number: 729011. 
Unpublished study 

USEPA, 
2011o 

dinotefuran Water Solubility 54300 mg/L 

Temp is at 20 deg C. Original source is Tomlin 
CDS, ed. Dinotefuran (165252-70-0). In: The 
e-Pesticide Manual, 13th Edition Version 3.1 
(2004-05). Surrey UK, British Crop Protection 
Council. 

HSDB, 2007b 

dinotefuran Water Solubility 39830 mg/L 

At 20 deg C. Original source is Lentz (2001) 
Aerobic Soil Metabolism of MTI-446: Lab 
Project Number: 013184-1. Unpublished 
study prepared by Ricerca, LLC. 80 p. 

USEPA, 
2011o 

Dodecylbenzene 
sulfonate 

Aerobic Limnetic 
Half-life 

1.5 days 

Value is for linear alkylbenzene sulphonates 
(LAS). Dodecylbenzene sulfonate is included 
in this group. 

Halflives in aquatic and benthic 
compartments, where the RT can vary from 
days to weeks, are one day or less. 

Larson et al., 
1993 
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Appendix 3A

Chemical Property Value Unit Note Source 

Dodecylbenzene 
sulfonate 

Aerobic Soil Half-life 13 days 

Soil Location: Germany 

Value is for linear alkylbenzene sulphonates 
(LAS). Dodecylbenzene sulfonate is included 
in this group. 

Original Source: Figge K, Scho¨ berl P. LAS and 
the application of sewage sludge in 
agriculture. Tenside Surfactants Deterg 
1989;26:122–8. 

Ying, 2006 

Dodecylbenzene 
sulfonate 

Aerobic Soil Half-life 26 days 

Soil Location: Spain 

Value is for linear alkylbenzene sulphonates 
(LAS). Dodecylbenzene sulfonate is included 
in this group. 

Original Source: Berna JL, Ferrer J, Moreno A, 
Prats D, Bevia FR. The fate of LAS in the 
environment. Tenside Surfactants Deterg 
1989;26:101– 7. 

Ying, 2006 

Dodecylbenzene 
sulfonate 

Aerobic Soil Half-life 33 days 

Soil Location: Spain 

Value is for linear alkylbenzene sulphonates 
(LAS). Dodecylbenzene sulfonate is included 
in this group. 

Original Source: Berna JL, Ferrer J, Moreno A, 
Prats D, Bevia FR. The fate of LAS in the 
environment. Tenside Surfactants Deterg 
1989;26:101– 7. 

Ying, 2006 

Dodecylbenzene 
sulfonate 

Aerobic Soil Half-life 9 days 

Soil Location: Switzerland 

Value is for linear alkylbenzene sulphonates 
(LAS). Dodecylbenzene sulfonate is included 
in this group. 

Original Source: Marcomini A, Capel PD, 
Lichtenseiger TH, Brunner PH, Giger W. 
Behaviour of aromatic surfactants and PCBs 
in sludge-treated soil and landfills. J Environ 
Qual 1989;18:523– 8. 

Ying, 2006 
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Appendix 3A

Chemical Property Value Unit Note Source 

Dodecylbenzene 
sulfonate 

Anaerobic Benthic 
Half-life 

1 days 

Value is for linear alkylbenzene sulphonates 
(LAS). Dodecylbenzene sulfonate is included 
in this group. 

Halflives in aquatic and benthic 
compartments, where the RT can vary from 
days to weeks, are one day or less. 

Larson et al., 
1993 

Dodecylbenzene 
sulfonate 

Biomagnification 
Factor 

1 
ug/kg-
lipid 

0-1 
Armitage and 
Gobas, 2007 

Dodecylbenzene 
sulfonate 

Dermal Absorption 
Factor 

1 unitless 
No specific DAF is available. Thus a default of 
100% is used. 

USEPA, 1997i 

Dodecylbenzene 
sulfonate 

Foliar Half-Life 7.4 days 
The foliar half-life was derived by multiplying 
the aerobic soil degradation half-life by 0.25. 

Juraske et al., 
2008 

Dodecylbenzene 
sulfonate 

Heat of Henry 45727 J/mol Estimated using EPI Suite v. 4.1. USEPA, 2011f 

Dodecylbenzene 
sulfonate 

Hydrolysis Half-life Stable days 

Stable at pH 7 buffers (monobasic/dibasic 
potassium phosphate buffers) at 25 C. 
Original Studies MRID 40548801, 40970701, 
and 40970701, Korsch 1988a; Korsch 1988b, 
Keene 1990 respectively. 

USEPA, 2013f 

Dodecylbenzene 
sulfonate 

Hydrolysis Half-life Stable days 

Stable; Sulfonic acids are generally resistant 
to aqueous hydrolysis (1); therefore, sodium 
dodecylbenzenesulfonate is not expected to 
hydrolyze in environmental media. 

(1) Meylan WM, Howard PH; Chemosphere 
26: 2293-9 (1993) 

HSDB, 2002b 

Dodecylbenzene 
sulfonate 

Koc 278 L/kg 

Based on an experimental log Kow value of 
1.96 (1), the Koc for sodium 
dodecylbenzenesulfonate can also be 
estimated to be 278(SRC) using a regression 
derived equation (2) 

Original Source: (1) Hand VC, Williams GK; 
Environ Sci Technol 21: 370-3 (1987); (2) 
Lyman WJ et al; Handbook of Chemical 
Property Estimation Methods. Washington 
DC: Amer Chem Soc pp. 4-9 (1990) 

HSDB, 2002b 

Dodecylbenzene 
sulfonate 

Koc 1400 L/kg 

Silt Clay Loam Soil. This value is from MRID 
40655201 and 94032011; Korsch and 
Kapostasy, 1988 and Keene, 1990. Not 
available online 

USEPA, 2013f 

Dodecylbenzene 
sulfonate 

Koc 2280 L/kg 

Sily Loam Soil. This value is from MRID 
40655201 and 94032011; Korsch and 
Kapostasy, 1988 and Keene, 1990. Not 
available online 

USEPA, 2013f 
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Appendix 3A

Chemical Property Value Unit Note Source 

Dodecylbenzene 
sulfonate 

Koc 390 L/kg 

Sandy Loam Soil. This value is from MRID 
40655201 and 94032011; Korsch and 
Kapostasy, 1988 and Keene, 1990. Not 
available online 

USEPA, 2013f 

Dodecylbenzene 
sulfonate 

Koc 280 L/kg 
Sandy Soil. This value is from MRID 40655201 
and 94032011; Korsch and Kapostasy, 1988 
and Keene, 1990. Not available online 

USEPA, 2013f 

Dodecylbenzene 
sulfonate 

Log Koa 9.45 unitless Estimated using EPI Suite v. 4.1. USEPA, 2011f 

Dodecylbenzene 
sulfonate 

log Kow 91.2011 unitless 
log(Kow) = 1.96 Original Source: Hand VC, 
Williams G; Environ Sci Technol 21: 370-3 
(1987) 

HSDB, 2002b 

Dodecylbenzene 
sulfonate 

log Kow 2.82 unitless 

log(Kow) = 0.45 Original Source: Hansch, C., 
A. Leo. Substituent Constants for Correlation 
Analysis in Chemistry and Biology. New York, 
NY: John Wiley and Sons, 1979., p. 300 

HSDB, 2002b 

Dodecylbenzene 
sulfonate 

Molecular Weight 348.5 g/mol 
The molecular weight was derived from the 
molecular formula. Molecular Formula: C18-
H30-O3-S.Na 

HSDB, 2002b 

Dodecylbenzene 
sulfonate 

Vapor Pressure 2.3E-15 mmHg 

@25 deg C 

Original Source: (1) Lyman WJ; pg. 31 in 
Environmental Exposure From Chemicals Vol 
I, Neely WB, Blau GE (eds), Boca Raton, FL; 
CRC Press (1985) 

HSDB, 2002b 

Dodecylbenzene 
sulfonate 

Water 
Photodegradation 
Half-life 

Stable days 

Stable; Linear alkylbenzene sulfonates, which 
includes dodecylbenzene sulfonate, do not 
undergo significant degradation by photolysis 
as photolyzable groups are absent from the 
chemical structure. 

UNEP, 2005b 

Dodecylbenzene 
sulfonate 

Water Solubility 800 mg/L 

25 deg C. 8E+5 ug/L 

Original Source: Geyer H et al; Chemosphere 
10: 1307-13 (1981) 

HSDB, 2002b 

Ethanolamine 
Aerobic Limnetic 
Half-life 

0.43 days 

Tris(2-hydroxyethyl)amine (TEA) was used as 
a surrogate for ethanolamine. The aerobic 
aquatic half-life for TEA in 3% NaCl was 10.2 
hours. 

Campo et al., 
2011 

Ethanolamine Aerobic Soil Half-life 14 days 

Bacterial degradation of MEA in slurries of 
highly contaminated soils was slow, with ca. 
8-20 days required for half of the initial 
concentrations of monoethanolamine to be 
degraded at 20 deg C. The mean of this range 
was used as the input. 

Hawthorne 
et al., 2005 
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Appendix 3A

Chemical Property Value Unit Note Source 

Ethanolamine 
Anaerobic Benthic 
Half-life 

Stable days 
Benthic anaerobic metabolism data were not 
available for this chemical. Chemical assumed 
stable to this degradation pathway. 

Ethanolamine 
Biomagnification 
Factor 

1 
ug/kg-
lipid 

off chart, Log Kow <1 
Armitage and 
Gobas, 2007 

Ethanolamine 
Dermal Absorption 
Factor 

1 unitless 

An estimated Dermal Absorption in one study 
was 0.60, however, USEPA uses a DAF of 1.00 
for a majority of the risk calculations. 
Consistently, a health-protective DAF of 1 
was selected for risk calculations in this 
analysis. 

USEPA, 
2017a 

Ethanolamine Foliar Half-Life 3.5 days 
The foliar half-life was derived by multiplying 
the aerobic soil degradation half-life by 0.25. 

Juraske et al., 
2008 

Ethanolamine Heat of Henry 49884 J/mol Estimated using EPI Suite v. 4.1. USEPA, 2011f 

Ethanolamine Hydrolysis Half-life Stable days 

Stable; Ethanolamine is not expected to 
undergo hydrolysis in the environment due to 
the lack of hydrolyzable functional groups. 

Original Source: Lyman WJ et al; Handbook of 
Chemical Property Estimation Methods. 
Washington, DC: Amer Chem Soc pp. 7-4, 7-5, 
8-12 (1990) 

HSDB, 2015a 

Ethanolamine Koc 2080 L/kg 

A range was given for the measured Koc (160 
to 4000) for four soil types. The average of 
the range was used. Original Source: 
Sorensen JA, et al. Amine Based Gas 
Sweetening Fluids. Waste Stream 
Characterization and Subsurface Transport 
and Fate; Gas Research Institutes Topical 
Report GRI 01/0127 2001. Not available 
online. 

Hawthorne 
et al., 2005 

Ethanolamine Log Koa 6.51 unitless Estimated using EPI Suite v. 4.1. USEPA, 2011f 

Ethanolamine log Kow 4.90E-02 unitless 

Log Kow is -1.31. Input value (Kow) is 
0.04898. Original Source: Hansch, C. Leo, A. 
D. Hoekman. Exploring QSAR - Hydrophobic, 
Electronic, and Steric Constants. Washington, 
DC: American Chemical Society. 1995, pg. 5. 

HSDB, 2015a 

Ethanolamine log Kow 4.90E-02 unitless 
Log Kow is -1.31. Input value (Kow) is 
0.04898. Original Source: MRID 49659208. 

USEPA, 
2017a 

Ethanolamine Molecular Weight 61.1 g/mol 
The molecular weight was derived from the 
molecular formula. Molecular Formula: C2-
H7-N-O 

HSDB, 2015a 
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Appendix 3A

Chemical Property Value Unit Note Source 

Ethanolamine Vapor Pressure 0.404 mmHg 

At 25 deg C. 

Original Source: [Dow Chemical; The 
Alkanolamine Handbook Midland, MI: Dow 
Chemical (1980) 

HSDB, 2015a 

Ethanolamine Vapor Pressure 0.404 mmHg At 25 deg C. Original Source: MRID 49659208. 
USEPA, 
2017a 

Ethanolamine 
Water 
Photodegradation 
Half-life 

Stable days 

Stable; Ethanolamine does not contain 
chromophores that absorb at wavelengths 
>290 nm and therefore is not expected to be 
susceptible to direct photolysis by sunlight. 

Original Source: Lyman WJ et al; Handbook of 
Chemical Property Estimation Methods. 
Washington, DC: Amer Chem Soc pp. 8-12. 
1990. 

HSDB, 2015a 

Ethanolamine Water Solubility 1.00E+06 mg/L 

At 25 deg C. 

Original Source: Riddick, J.A., W.B. Bunger, 
Sakano T.K. Techniques of Chemistry 4th ed., 
Volume II. Organic Solvents. New York, NY: 
John Wiley and Sons., 1985., p. 702 

HSDB, 2015a 

Ethanolamine Water Solubility 1.00E+06 mg/L 
1 x 10^6 mg/L at 25 deg C. Original Source 
MRID49659208. 

USEPA, 
2017a 

Glycerin 
Aerobic Limnetic 
Half-life 

2.5 days 

1,2-Propanediol was used as a surrogate. The 
half-life of 1,2-Propanediol in water is 
estimated to be 1-4 days under aerobic 
conditions. The average of this range was 
used as the input. 

ATSDR, 
1997a 

Original Source: NA 

Glycerin Aerobic Soil Half-life 2.5 days 

1,2-propanediol was used as a surrogate. The 
half-life of 1,2-Propanediol in water is 
estimated to be 1-4 days under aerobic 
conditions. The average of the reported 
range was used as the input. 

ATSDR, 
1997a 

Glycerin 
Anaerobic Benthic 
Half-life 

4 days 

1,2-Propanediol was used as a surrogate. The 
half-life of 1,2-Propanediol in water is 
estimated to be 3-5 days under anaerobic 
conditions. The average of the reported 
range was used as the input. 

ATSDR, 
1997a 

Original Source: NA 

Glycerin 
Biomagnification 
Factor 

1 
ug/kg-
lipid 

off chart, Log Kow of -0.92 
Armitage and 
Gobas, 2007 
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Appendix 3A

Chemical Property Value Unit Note Source 

Glycerin 
Dermal Absorption 
Factor 

1 unitless 
No specific DAF is available for glycerin. Thus 
a default of 100% is used. 

USEPA, 1997i 

Glycerin Foliar Half-Life 0.63 days 
The foliar half-life was derived by multiplying 
the aerobic soil half-life by 0.25. 

Juraske et al., 
2008 

Glycerin Heat of Henry 66512 J/mol Estimated using EPI Suite v. 4.1. USEPA, 2011f 

Glycerin Hydrolysis Half-life Stable days 
Stable; Glycerin is not susceptible to 
hydrolysis. 

UNEP, 2002b 

Glycerin Hydrolysis Half-life Stable days 
Not expected to undergo hydrolysis in the 
environment 

HSDB, 2012k 

Glycerin Koc 4.5 L/kg 

From the measured log(Kow) of -1.76, the 
log(Koc) was estimated to be 0.65. 

Original Source: EU Technical Guidance 
Document QSAR for alcohols, chapter 4 
section 4.3 

UNEP, 2002b 

Glycerin Koc 1 L/kg 
Estimated value estimated from a structure 
estimation method 

HSDB, 2012k 

Glycerin Log Koa 4.39 unitless Estimated using EPI Suite v. 4.1. USEPA, 2011f 

Glycerin log Kow 0.0174 unitless 

log(Kow) = -1.76 

Original Source: Hansch, C., Leo, A., D. 
Hoekman. Exploring QSAR - Hydrophobic, 
Electronic, and 
Steric Constants. Washington, DC: American 
Chemical Society., 1995., p. 7 

HSDB, 2012k 

Glycerin Molecular Weight 92.1 g/mol 
The molecular weight was derived from the 
molecular formula. Molecular Formula: C3-
H8-O3 

HSDB, 2012k 

Glycerin Vapor Pressure 1.68E-04 mmHg 

@25 deg C. 

Original Source: Daubert, T.E., R.P. Danner. 
Physical and Thermodynamic Properties of 
Pure Chemicals 
Data Compilation. Washington, D.C.: Taylor 
and Francis, 1989. 

HSDB, 2012k 

Glycerin 
Water 
Photodegradation 
Half-life 

Stable days 

Stable; Glycerin does not contain 
chromophores that absorb at wavelengths 
>290 nm and therefore is not expected to be 
susceptible to direct photolysis by sunlight. 

Original Source: Lyman WJ et al; Handbook of 
Chemical Property Estimation Methods. 
Washington, DC: Amer Chem Soc pp. 7-4, 7-5, 
8-12 (1990) 

HSDB, 2012k 
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Appendix 3A

Chemical Property Value Unit Note Source 

Glycerin Water Solubility 5.30E+06 mg/L 

@25 deg C. 

Original Source: Yalkowsky SH et al; 
Handbook of Aqueous Solubility Data: An 
Extensive Compilation of Aqueous Solubility 
Data for Organic Compounds Extracted from 
AQUASOL Database. CRC Press LLC, Boca 
Raton, FL. 2003., p. 79 

HSDB, 2012k 

Imidacloprid 
Aerobic Limnetic 
Half-life 

18.2 days 
Water phase in Ijzendoorn water/sediment 
system. Water: pH 7.9 – 8.4. Sediment: loamy 
silt, 4.1% OC. 22 deg  C, darkness. 

Health 
Canada, 
2016b 

Imidacloprid 
Aerobic Limnetic 
Half-life 

138 days 

Water phase. Lienden (Netherlands) 
water/sediment system. Water: pH 8.1 – 8.9. 
Sediment: loamy sand, 0.8% OC. 22 deg C, 
darkness. 

Health 
Canada, 
2016b 

Imidacloprid 
Aerobic Limnetic 
Half-life 

331 days 
Water phase. No sediment present in testing. 
Pondwater (Norfolk County, Ontario). Water 
pH: 7.73 – 9.01. 22 deg C, darkness. 

Health 
Canada, 
2016b 

Imidacloprid 
Aerobic Limnetic 
Half-life 

160 days 

Water phase half-life.Kansas water/sediment 
system. pH 8.6, TOC = 4.3 mg/L, Sediment: 
Silty clay, pH 7.62, 3.1% OC, 22 deg C, 
darkness 

Health 
Canada, 
2016b 

Imidacloprid 
Aerobic Limnetic 
Half-life 

4.2 days 

Water phase half-life. Pondwater (Norfolk 
County, Ontario). Water pH: 7.71-9.30. 22 
deg C, exposed to artifical light (12 hour 
light/dark cycle). 

Health 
Canada, 
2016b 

Imidacloprid Aerobic Soil Half-life 34 days 

Field experiment using soil (pH = 7.9, 0.52% 
organic carbon, 16.6% clay, 31.3%, silt, 52.1% 
sand) where citrus products are grown 
extensively. Original article not available 
online. 

HSDB, 2016a 

Imidacloprid Aerobic Soil Half-life 48 days 
With vegetation. Original source: Scholz K, 
Spiteller M; Pests Diseases 2: 883‐8 (1992) HSDB, 2016a 

Imidacloprid Aerobic Soil Half-life 190 days 
Without vegetation. Original source: Scholz K, 
Spiteller M; Pests Diseases 2: 883‐8 (1992) HSDB, 2016a 

Imidacloprid Aerobic Soil Half-life 16 days 

German Hofchen soil. % clay = 9.6; % silt = 
84.1, % sand =6.3; % OC = 2.5; pH = 6.6. 
Original source Dalkmann P et al; Environ 
Toxicol Chem 31(3): 556‐565 (2012) 

HSDB, 2016a 

Imidacloprid Aerobic Soil Half-life 12 days 

German Frankenforst soil. % clay = 3.2; % silt 
= 80.6; % sand = 16.2; %OC = 2.1; pH = 7.2. 
Original source Dalkmann P et al; Environ 
Toxicol Chem 31(3): 556‐565 (2012) 

HSDB, 2016a 
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Appendix 3A

Chemical Property Value Unit Note Source 

Imidacloprid Aerobic Soil Half-life 51 days 

German Ippendorf soil. % clay = 16.0; % silt = 
75.8; % sand = 8.2; %OC = 2.3; pH = 5.2. 
Original source Dalkmann P et al; Environ 
Toxicol Chem 31(3): 556‐565 (2012) 

HSDB, 2016a 

Imidacloprid Aerobic Soil Half-life 42 days 

German Westerwald soil. % clay = 17.4; % silt 
= 74.3; % sand = 8.3; %OC = 1.8; pH = 5.2. 
Original source Dalkmann P et al; Environ 
Toxicol Chem 31(3): 556‐565 (2012) 

HSDB, 2016a 

Imidacloprid Aerobic Soil Half-life 36 days 

German Hanscheider soil. % clay = 18.1; % 
silt = 67.5; % sand = 14.4; %OC = 2.1; pH = 
5.8. Original source Dalkmann P et al; Environ 
Toxicol Chem 31(3): 556‐565 (2012) 

HSDB, 2016a 

Imidacloprid Aerobic Soil Half-life 42 days 

German Dikopshof SiL soil. % clay = 5.6; % silt 
= 76.2; % sand = 18.2; %OC = 1.2; pH = 7.2. 
Original source Dalkmann P et al; Environ 
Toxicol Chem 31(3): 556‐565 (2012) 

HSDB, 2016a 

Imidacloprid Aerobic Soil Half-life 83 days 

German Dikopshof SL soil. % clay = 8.6; % silt 
= 25.7; % sand = 65.7; %OC = 1.1; pH = 6.1. 
Original source Dalkmann P et al; Environ 
Toxicol Chem 31(3): 556‐565 (2012) 

HSDB, 2016a 

Imidacloprid 
Anaerobic Benthic 
Half-life 

27.1 days 

Anaerobic metabolism in microbially active 
water and accompanying sediment. Original 
source is Fritz, R. and Hellpointer, E. 1991. 
Degradation of pesticides under anaerobic 
conditions in the system water/sediment: 
Imidacloprid, NTN 33893. 

DPR, 2016c 

Imidacloprid 
Biomagnification 
Factor 

1 
ug/kg-
lipid 

off chart, Log Kow <1 
Armitage and 
Gobas, 2007 

Imidacloprid 
Dermal Absorption 
Factor 

0.05 unitless 
From an imidacloprid based in vivo rat dermal 
absorption study. 

Health 
Canada, 
2016b 

Imidacloprid Foliar Half-Life 3.7 days 
Extraction of cabbage leaves treated with 
imidacloprid (Tier 1) 

Mukherjee 
and Gopal, 
2000 

Imidacloprid Foliar Half-Life 4.3 days 
Extraction of mustard treated with 
imidacloprid (Tier 1) 

Mukherjee 
and Gopal, 
2000 

Imidacloprid Foliar Half-Life 3 days 
Extraction of eggplant leaves treated with 
imidacloprid (Tier 1) 

Mukherjee 
and Gopal, 
2000 

Imidacloprid Foliar Half-Life 3.5 days 
Extraction of eggplant leaves treated with 
imidacloprid (Tier 2) 

Mukherjee 
and Gopal, 
2000 

Imidacloprid Foliar Half-Life 4.3 days 
Extraction of cabbage leaves treated with 
imidacloprid (Tier 2) 

Mukherjee 
and Gopal, 
2000 
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Appendix 3A

Chemical Property Value Unit Note Source 

Imidacloprid Foliar Half-Life 3.4 days 
Extraction of cabbage curd treated with 
imidacloprid (Tier 1) 

Mukherjee 
and Gopal, 
2000 

Imidacloprid Foliar Half-Life 3.4 days 
Extraction of cabbage curd treated with 
imidacloprid (Tier 2) 

Mukherjee 
and Gopal, 
2000 

Imidacloprid Foliar Half-Life 5 days 
Extraction of mustard leaves treated with 
imidacloprid (Tier 2) 

Mukherjee 
and Gopal, 
2000 

Imidacloprid Foliar Half-Life 4.5 days 

Residues on turf. Original source Lin J. 1992a. 
Evaluation of the Foliar Half-life and 
Distribution of NTN-33893 in Turf: Lab Project 
Number: 
N3022701: 102605. Unpublished study 
prepared by Miles Inc. 164 p. MRID 
42256307. 

USDA, 2005a 

Imidacloprid Foliar Half-Life 1.17 days 

For potato foliage applied imidacloprid. 
Original source Lin J. 1992d. Evaluation of the 
Foliar Half-life and Distribution of NTN 33893 
in Potatoes: Lab Project Number: 
N319P003: 103233. Unpublished study 
prepared by Miles Inc. and ABC Labs. 166 p. 
MRID 42556101. 

USDA, 2005a 

Imidacloprid Foliar Half-Life 9.8 days 

Turf. Original sources Lin J., 1992a. Evaluation 
of the Foliar Half-life and Distribution of NTN-
33893 in Turf: Lab Project Number: 
N3022701: 102605. Unpublished study 
prepared by Miles Inc. 164 p. MRID 42256307 
and Lin J. 1992d. Evaluation of the Foliar Half-
life and Distribution of NTN 33893 in 
Potatoes: Lab Project Number: 
N319P003: 103233. Unpublished study 
prepared by Miles Inc. and ABC Labs. 166 p. 
MRID 42556101. 

USDA, 2005a 

Imidacloprid Heat of Henry 54041 J/mol Estimated using EPI Suite v. 4.1. USEPA, 2011f 

Imidacloprid Hydrolysis Half-life Stable days 

Stable. pH = 5 to 11. Temperature not given. 
Original source is MacBean C, ed; e‐Pesticide 
Manual. 15th ed., ver. 5.1, Alton, UK: British 
Crop Protection Council. Imidacloprid 
(138261‐41‐3) (2008‐2010). 

HSDB, 2016a 

Imidacloprid Hydrolysis Half-life Stable days 

Stable; At 25 deg C, pH 7. Original source is 
Yoshida, H. 1989. Hydrolysis of NTN 33898. 
Miles Inc. (Mobay) Premise Termiticide. Study 
No. 99708. DPR Vol. 51950-0027 # 119533. 

DPR, 2006b 

Imidacloprid Koc 779 L/kg 
Clay texture from Capinopolis. Contains 42% 
clay, 17% silt, 1.45% oc and 41% sand. 

Oliveira et 
al., 2000 
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Appendix 3A

Chemical Property Value Unit Note Source 

Imidacloprid Koc 210 L/kg 
In Hungarian agricultural soil. Original source 
is Nemeth-Konda L et al; Chemosphere 
48: 545-552 (2002) 

Nemeth-
Konda et al., 
2002 

Imidacloprid Koc 158 L/kg 
Loamy sand from Mocambinho. Contains 10% 
clay, 3% silt, 87% sand and 0.35% oc. 

Oliveira et 
al., 2000 

Imidacloprid Koc 620 L/kg 
Sandy clay loam from Vicosa. Contains 34% 
clay, 7% silt, 59% sand, and 1.74% oc. 

Oliveira et 
al., 2000 

Imidacloprid Koc 227 L/kg 
Sandy loam from Venda-Nova. Contains 14% 
clay, 15% silt, 71% sand and 7.45% oc. 

Oliveira et 
al., 2000 

Imidacloprid Koc 249 L/kg 
Silt Loam 36.9% sand, 51.1% silt, 12% clay soil 
at day 0. 

Oi, 1999 

Imidacloprid Koc 268 L/kg 
Sandy loam 72.6% sand, 22.6% salt, 5% clay 
soil at day 0. 

Oi, 1999 

Imidacloprid Koc 186 L/kg 
Soil profile from Londrina, PR. pH = 6.3, %OC 
= 2.78, 75% Clay, 21% Silt, 4% sand 

Oliveira et 
al., 2000 

Imidacloprid Koc 203 L/kg Soil profile 6% clay, 10% silt, 84% sand 
Oliveira et 
al., 2000 

Imidacloprid Log Koa 13.74 unitless Estimated using EPI Suite v. 4.1. USEPA, 2011f 

Imidacloprid log Kow 3.7 unitless 

Converted from log Kow of 0.57 at 21 deg C. 
Original source is Tomlin CDS, ed; The e-
Pesticide Manual: a world compendium. 
Imidacloprid. 13th ed. PC CD-ROM, Version 
3.0, 2003-04. Surrey, UK: British Crop 
Protection Council, (2003) 

HSDB, 2016a 

Imidacloprid Molecular Weight 255.7 g/mol 
The molecular weight was derived from the 
empirical formula. Empirical formula is 
C9H10ClN5O2. 

HSDB, 2006c 

Imidacloprid Vapor Pressure 7E-12 mmHg 

25 deg C. Original source: MacBean C, ed; e‐
Pesticide Manual. 15th ed., ver. 5.1, Alton, 
UK: British Crop Protection Council. 
Imidacloprid (138261‐41‐3) (2008‐2010). 

HSDB, 2016a 

Imidacloprid 
Water 
Photodegradation 
Half-life 

0.18 days 

Estimated environmental half-life based on 
results of a water photolysis laboratory study. 
Original source is Anderson, C. 1991. 
Photodegradadation of NTN 33893 in water. 
Miles Inc. Study No. 99708. DPR Vol. 51950-
0027# 119534 

DPR, 2006b 

Imidacloprid 
Water 
Photodegradation 
Half-life 

0.03 days Half-life in HPLC grade water DPR, 2016c 

Imidacloprid 
Water 
Photodegradation 
Half-life 

0.05 days 
Half-life in aqueous solution (deionized 
water) after being irradiated (290 nm) for 4 
hours 

DPR, 2016c 

Imidacloprid Water Solubility 514 mg/L 
At 20 deg C, pH 7. From Pesticide Chemistry 
Database (DPR, internal database). 

DPR, 2016c 
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Appendix 3A

Chemical Property Value Unit Note Source 

Imidacloprid Water Solubility 610 mg/L 

At 20 deg C. Original source MacBean C, ed; 
e-Pesticide Manual. 15th ed., ver. 5.1, Alton, 
UK: British Crop Protection Council. 
Imidacloprid (138261-41-3) (2008-2010) 

HSDB, 2016a 

Isopropyl 
alcohol 

Aerobic Limnetic 
Half-life 

4 days 

The aerobic biodegradation of isopropanol in 
surface water proceeds with half-lives 
ranging from 26 hours to seven days. Value is 
mean of range. Original source is Howard, PH; 
Boethling RS; Jarvis WF; Meylan WM; 
Michalenko W. 1991. Handbook of 
Environmental 756 Degradation Rates. 
Chelsea, MI: Lewis Publishers, Inc. 

USDA, 2014a 

Isopropyl 
alcohol 

Aerobic Soil Half-life 4 days 

Literature suggests DT50 is 1-7 days. Value 
used is mean of range. Original source is 
Howard, PH; Boethling RS; Jarvis WF; Meylan 
WM; Michalenko W. 1991. Handbook of 
Environmental 756 Degradation Rates. 
Chelsea, MI: Lewis Publishers, Inc. 

USDA, 2014a 

Isopropyl 
alcohol 

Anaerobic Benthic 
Half-life 

4 days 

1,2-Propanediol was used as a surrogate. The 
half-life of 1,2-Propanediol in water is 
estimated to be 3-5 days under anaerobic 
conditions. The average of the reported 
range was used as the input. 

ATSDR, 
1997a 

Original Source: NA 

Isopropyl 
alcohol 

Biomagnification 
Factor 

1 
ug/kg-
lipid 

off chart, Log Kow <1 
Armitage and 
Gobas, 2007 

Isopropyl 
alcohol 

Dermal Absorption 
Factor 

0.91 unitless 
The total recovery of radioacitivity from male 
F-344 rats dosed dermally with [14C] 
isopropyl alcohol was 91% (DAF = 0.91) 

Boatman et 
al., 1998 

Isopropyl 
alcohol 

Foliar Half-Life 1 days 
The foliar half-life was derived by multiplying 
the aerobic soil degradation half-life by 0.25. 

Juraske et al., 
2008 

Isopropyl 
alcohol 

Heat of Henry 4.43E+04 J/mol Estimated using EPI Suite v. 4.1. USEPA, 2011f 

Isopropyl 
alcohol 

Hydrolysis Half-life Stable days 

Stable; Isopropanol is not expected to 
undergo hydrolysis in the environment due to 
the lack of hydrolyzable functional groups. 

Original Source: Lyman WJ et al; Handbook of 
Chemical Property Estimation Methods. 
Washington, DC: Amer Chem Soc pp. 4-9, 15-
1 to 15-29 (1990) 

HSDB, 2012c 

Isopropyl 
alcohol 

Hydrolysis Half-life Stable days 
Stable; Isopropyl alcohol is not subject to 
hydrolysis 

UNEP, 1997b 
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Appendix 3A

Chemical Property Value Unit Note Source 

Isopropyl 
alcohol 

Hydrolysis Half-life Stable days 
Stable; Hydrolysis is not considered a 
significant degradation process for isopropyl 
alcohol. 

USEPA, 
2004n 

Isopropyl 
alcohol 

Hydrolysis Half-life Stable days Stable to hydrolysis USDA, 2014a 

Isopropyl 
alcohol 

Koc 1.5 L/kg 

Based on a classification scheme(1), an 
estimated Koc value of 1.5 (SRC) was 
determined from a structure estimation 
method(2) 

Original Sources: (1) Swann RL et al; Res Rev 
85: 17-28 (1983) (2) Meylan WM et al; 
Environ Sci Technol 26: 1560-67 (1992) 

HSDB, 2012c 

Isopropyl 
alcohol 

Log Koa 3.53 unitless Estimated using EPI Suite v. 4.1. USEPA, 2011f 

Isopropyl 
alcohol 

log Kow 1.1 unitless @25 deg C UNEP, 1997b 

Isopropyl 
alcohol 

log Kow 1.1 unitless 

log(Kow) = 0.05 

Original Source: Hansch, C., Leo, A., D. 
Hoekman. Exploring QSAR - Hydrophobic, 
Electronic, and Steric Constants. Washington, 
DC: American Chemical Society., 1995., p. 7 

HSDB, 2012c 

Isopropyl 
alcohol 

log Kow 1.12 unitless Original source not specified USDA, 2014a 

Isopropyl 
alcohol 

Molecular Weight 60.1 g/mol 
The molecular weight was derived from the 
molecular formula. Molecular Formula: C3-
H8-O 

USDA, 2014a 

Isopropyl 
alcohol 

Vapor Pressure 45.4 mmHg 

@25 deg C. 

Original Source: Daubert, T.E., R.P. Danner. 
Physical and Thermodynamic Properties of 
Pure Chemicals Data Compilation. 
Washington, D.C.: Taylor and Francis, 1989. 

HSDB, 2012c 

Isopropyl 
alcohol 

Water 
Photodegradation 
Half-life 

Stable days Stable; Not subject to photolysis UNEP, 1997b 

Isopropyl 
alcohol 

Water 
Photodegradation 
Half-life 

Stable days 
Stable; Direct photolysis is not expected to be 
an important process for the degradation of 
isopropyl alcohol. 

USEPA, 
2004n 

Isopropyl 
alcohol 

Water Solubility 1.00E+06 mg/L 

@25 deg C. Infinitely soluble (10^6 mg/L) 

Original Source: Riddick, J.A., W.B. Bunger, 
Sakano T.K. Techniques of Chemistry 4th ed., 
Volume II. Organic Solvents. New York, NY: 
John Wiley and Sons., 1985., p. 196 

HSDB, 2012c 
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Appendix 3A

Chemical Property Value Unit Note Source 

POE 
Nonylphenol 

Aerobic Limnetic 
Half-life 

2.5 days 

Biodegradation of NPnE (n=1-18) at 22.5 deg 
C using autochthonous bacterial cultures 
originating from the Krka River estuary in 
Croatia resulted in half-lives estimated to 
range from 2.5-4 and 14-35 days for the 
mixed bacterial cultures from the brackish 
water layer and the saline water layers, 
respectively. 

Kvestak and 
Ahel, 1995 

POE 
Nonylphenol 

Aerobic Limnetic 
Half-life 

4 days 

Biodegradation of NPnE (n=1-18) at 22.5 deg 
C using autochthonous bacterial cultures 
originating from the Krka River estuary in 
Croatia resulted in half-lives estimated to 
range from 2.5-4 and 14-35 days for the 
mixed bacterial cultures from the brackish 
water layer and the saline water layers, 
respectively. 

Kvestak and 
Ahel, 1995 

POE 
Nonylphenol 

Aerobic Limnetic 
Half-life 

14 days 

Biodegradation of NPnE (n=1-18) at 22.5 deg 
C using autochthonous bacterial cultures 
originating from the Krka River estuary in 
Croatia resulted in half-lives estimated to 
range from 2.5-4 and 14-35 days for the 
mixed bacterial cultures from the brackish 
water layer and the saline water layers, 
respectively. 

Kvestak and 
Ahel, 1995 

POE 
Nonylphenol 

Aerobic Limnetic 
Half-life 

35 days 

Biodegradation of NPnE (n=1-18) at 22.5 deg 
C using autochthonous bacterial cultures 
originating from the Krka River estuary in 
Croatia resulted in half-lives estimated to 
range from 2.5-4 and 14-35 days for the 
mixed bacterial cultures from the brackish 
water layer and the saline water layers, 
respectively. 

Kvestak and 
Ahel, 1995 

POE 
Nonylphenol 

Aerobic Soil Half-life 30 days 

The U.K. Environment Agency (1997) 
estimated a half-life of about 30 days for 
primary biodegradation of nonylphenol in 
soil. Original Source: U.K. Environment 
Agency. 1997. Draft comprehensive risk 
assessment report for nonylphenol. National 
Centre for Ecotoxicity and Hazardous 
Substances, London, U.K. 

Environment 
Canada, 1999 

POE 
Nonylphenol 

Anaerobic Benthic 
Half-life 

301 days 
Biodegradation half-life of NP9E in anaerobic 
sediment slurry from Grassy Bay, New York 

Ferguson and 
Brownawell, 
2003 

POE 
Nonylphenol 

Biomagnification 
Factor 

6 
ug/kg-
lipid 

off chart, but log kow value would fall 
between 5-6 if extrapolated to log koa of 
16.89 

Armitage and 
Gobas, 2007 
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Appendix 3A

Chemical Property Value Unit Note Source 

POE 
Nonylphenol 

Dermal Absorption 
Factor 

8.60E-03 unitless 

The absorption of 0.1% NPE-9, 1% NPE-9, and 
10% NPE-9 across human skin was 0.86%, 
0.08%, and 0.009%, respectively. This 
suggests that only a certain mass quantity 
may pass through the skin per unit time. 
Because this risk assessment will be assessing 
trace amount exposures, the absorption for 
0.1% NPE-9 (0.86% DAF) was used. 

Monteiro-
Riviere et al., 
2000 

POE 
Nonylphenol 

Foliar Half-Life 7.5 days 
The foliar half-life was derived by multiplying 
the aerobic soil degradation half-life by 0.25. 

Juraske et al., 
2008 

POE 
Nonylphenol 

Heat of Henry 4.99E+04 J/mol 
Estimated using EPI Suite v. 4.1. Value is for 
nonoxynol-4 

USEPA, 2011f 

POE 
Nonylphenol 

Hydrolysis Half-life Stable days 

Stable; Nonoxynol-9 is not expected to 
undergo hydrolysis in the environment due to 
the lack of functional groups that hydrolyze 
under environmental conditions. Original 
Source: Lyman WJ et al; Handbook of 
Chemical Property Estimation Methods. 
Washington, DC: Amer Chem Soc pp. 7‐4, 7‐5, 
8‐12 (1990) 

HSDB, 2013a 

POE 
Nonylphenol 

Koc 1300 L/kg 

The Koc of nonoxynol is estimated to be 1300 
(based upon 5 ethoxylates). Original data 
from: Meylan WM et al; Environ Sci Technol 
26: 1560‐67 (1992) 

HSDB, 2013b 

POE 
Nonylphenol 

Koc 4300 L/kg 

Estimated for nonoxynol-9 using a structure 
estimation method. Original sources: Swann 
RL et al; Res Rev 85: 17‐28 (1983) and Meylan 
WM et al; Environ Sci Technol 26: 1560‐67 
(1992) 

HSDB, 2013a 

POE 
Nonylphenol 

Log Koa 16.89 unitless 
Estimated using EPI Suite v. 4.1. Value is for 
POE Nonylphenol CAS#: 26027-38-3 

USEPA, 2011f 

POE 
Nonylphenol 

log Kow 3.89E+03 unitless 

For nonoxynol-9, log(Kow) = 3.59. Original 
Source: Ahel, M. and W. Giger. 1993b. 
Partitioning of alkylphenols and alkylphenol 
polyethoxylates between water and organic 
solvents. Chemosphere 26: 1471–1478. 

Environment 
Canada, 1999 

POE 
Nonylphenol 

log Kow 17378 unitless 

For nonoxynol-4, log(Kow) = 4.24. Original 
Source: Ahel, M. and W. Giger. 1993b. 
Partitioning of alkylphenols and alkylphenol 
polyethoxylates between water and organic 
solvents. Chemosphere 26: 1471–1478. 

Environment 
Canada, 1999 

POE 
Nonylphenol 

Molecular Weight 616.8 g/mol 
The molecular weight of nonoxynol-9 was 
derived from the empirical formula C15H24O-
[C2H4O]9. 

Environment 
Canada, 1999 
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Chemical Property Value Unit Note Source 

POE 
Nonylphenol 

Vapor Pressure 6.69E-13 mmHg 

Vapor pressure of nonoxynol at 25 deg C 
(estimated physical properties based upon 5 
ethoxylates). Original Source: US EPA; 
Estimation Program Interface (EPI) Suite. Ver. 
4.1. Jan, 2011. 

HSDB, 2013b 

POE 
Nonylphenol 

Vapor Pressure 9.7E-13 mmHg 

Estimated vapor pressure of commercial 
nonoxynol at 25 deg C. Original Source: US 
EPA; Estimation Program Interface (EPI) Suite. 
Ver. 4.1. Jan, 2011. 

HSDB, 2013b 

POE 
Nonylphenol 

Vapor Pressure 4.61E-18 mmHg 

Vapor pressure of nonoxynol-9 at 25 deg C 
(estimated). Original source: US EPA; 
Estimation Program Interface (EPI) Suite. Ver. 
4.1. Jan, 2011. 

HSDB, 2013a 

POE 
Nonylphenol 

Water 
Photodegradation 
Half-life 

Stable days 

Stable; Nonoxynol-9 does not contain 
chromophores that absorb at wavelengths 
>290 nm and therefore is not expected to be 
susceptible to direct photolysis by sunlight. 
Laboratory biodegradation experiments using 
filtered and nonoxylnol spiked river water 
from Tokyo, Japan suggested that cleavage of 
the ethylene oxide chain was due to bacterial 
action, rather than photolysis. Original 
Sources: Lyman WJ et al; Handbook of 
Chemical Property Estimation Methods. 
Washington, DC: Amer Chem Soc pp. 7‐4, 7‐5, 
8‐12 (1990) and Maruyama K et al; Environ 
Sci Technol 34: 343‐8 (2000) 

HSDB, 2013a 

POE 
Nonylphenol 

Water 
Photodegradation 
Half-life 

Stable days 

Stable; Nonoxynol absorbs light at 
wavelengths of 275 nm and therefore is not 
expected to be susceptible to direct 
photolysis by sunlight. Laboratory 
biodegradation experiments using filtered 
and nonoxylnol spiked river water from 
Tokyo, Japan suggested that cleavage of the 
ethylene oxide chain was due to bacterial 
action, rather than photolysis. Original 
Sources: Hidaka H et al; J Photochem 
Photobiol 42: 375‐81 (1988) and Maruyama K 
et al; Environ Sci Technol 34: 343‐8 (2000) 

HSDB, 2013b 
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Appendix 3A

Chemical Property Value Unit Note Source 

POE 
Nonylphenol 

Water Solubility 1.00E+03 mg/L 

Solubility of poly (degree of 
polymerization=10) oxyethylene para-
nonylphenyl in water > 1,000 mg/L. 
Temperature not specified. Original Source: 
Chemicals Inspection and Testing Institute; 
Biodegradation and bioaccumulation data of 
existing chemicals based on the CSCL Japan_ 
Japan Chemical Industry Ecology - Toxicology 
and Information Center_ ISBN 4-89074-101-1 
P- 7-3 (1992) 

HSDB, 2013b 

POE 
Nonylphenol 

Water Solubility 0.522 mg/L 

Solubility of nonoxynol-9 in water at 25 deg C 
(estimated). Original Source: US EPA; 
Estimation Program Interface (EPI) Suite. Ver. 
4.1. Jan, 2011. 

HSDB, 2013a 

POE 
Nonylphenol 

Water Solubility 7.65 mg/L 

Solubility of nonoxynol-4. Temperature not 
specified. Original source: Ahel, M. and W. 
Giger. 1993a. Aqueous solubility of 
alkylphenols and alkylphenol polyethoxylates. 
Chemosphere 26: 1461–1470. 

Environment 
Canada, 1999 

Sodium 
dodecylbenzene 
sulfonate 

Aerobic Limnetic 
Half-life 

1.5 days 

Value is for linear alkylbenzene sulphonates 
(LAS). Dodecylbenzene sulfonate is included 
in this group. 

Halflives in aquatic and benthic 
compartments, where the RT can vary from 
days to weeks, are one day or less. 

Larson et al., 
1993 

Sodium 
dodecylbenzene 
sulfonate 

Aerobic Soil Half-life 13 days 

Soil Location: Germany 

Value is for linear alkylbenzene sulphonates 
(LAS). Dodecylbenzene sulfonate is included 
in this group. 

Original Source: Figge K, Scho¨ berl P. LAS and 
the application of sewage sludge in 
agriculture. Tenside Surfactants Deterg 
1989;26:122–8. 

Ying, 2006 

Sodium 
dodecylbenzene 
sulfonate 

Aerobic Soil Half-life 26 days 

Soil Location: Spain 

Value is for linear alkylbenzene sulphonates 
(LAS). Dodecylbenzene sulfonate is included 
in this group. 

Original Source: Berna JL, Ferrer J, Moreno A, 
Prats D, Bevia FR. The fate of LAS in the 
environment. Tenside Surfactants Deterg 
1989;26:101– 7. 

Ying, 2006 
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Appendix 3A

Chemical Property Value Unit Note Source 

Soil Location: Spain 

Sodium 
dodecylbenzene 
sulfonate 

Aerobic Soil Half-life 33 days 

Value is for linear alkylbenzene sulphonates 
(LAS). Dodecylbenzene sulfonate is included 
in this group. 

Original Source: Berna JL, Ferrer J, Moreno A, 
Prats D, Bevia FR. The fate of LAS in the 
environment. Tenside Surfactants Deterg 
1989;26:101– 7. 

Ying, 2006 

Sodium 
dodecylbenzene 
sulfonate 

Aerobic Soil Half-life 9 days 

Soil Location: Switzerland 

Value is for linear alkylbenzene sulphonates 
(LAS). Dodecylbenzene sulfonate is included 
in this group. 

Original Source: Marcomini A, Capel PD, 
Lichtenseiger TH, Brunner PH, Giger W. 
Behaviour of aromatic surfactants and PCBs 
in sludge-treated soil and landfills. J Environ 
Qual 1989;18:523– 8. 

Ying, 2006 

Sodium 
dodecylbenzene 
sulfonate 

Anaerobic Benthic 
Half-life 

1 days 

Value is for linear alkylbenzene sulphonates 
(LAS). Dodecylbenzene sulfonate is included 
in this group. 

Halflives in aquatic and benthic 
compartments, where the RT can vary from 
days to weeks, are one day or less. 

Larson et al., 
1993 

Sodium 
dodecylbenzene 
sulfonate 

Biomagnification 
Factor 

1 
ug/kg-
lipid 

0-1 
Armitage and 
Gobas, 2007 

Sodium 
dodecylbenzene 
sulfonate 

Dermal Absorption 
Factor 

1 unitless 
No specific DAF is available. Thus a default of 
100% is used. 

USEPA, 1997i 

Sodium 
dodecylbenzene 
sulfonate 

Foliar Half-Life 7.4 days 
The foliar half-life was derived by multiplying 
the aerobic soil degradation half-life by 0.25. 

Juraske et al., 
2008 

Sodium 
dodecylbenzene 
sulfonate 

Heat of Henry 4.57E+04 J/mol Estimated using EPI Suite v. 4.1. USEPA, 2011f 

Sodium 
dodecylbenzene 
sulfonate 

Hydrolysis Half-life Stable days 

Stable at pH 7 buffers (monobasic/dibasic 
potassium phosphate buffers) at 25 C. 
Original Studies MRID 40548801, 40970701, 
and 40970701, Korsch 1988a; Korsch 1988b, 
Keene 1990 respectively. 

USEPA, 2013f 
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Appendix 3A

Chemical Property Value Unit Note Source 

Sodium 
dodecylbenzene 
sulfonate 

Hydrolysis Half-life Stable days 

Stable; Sulfonic acids are generally resistant 
to aqueous hydrolysis (1); therefore, sodium 
dodecylbenzenesulfonate is not expected to 
hydrolyze in environmental media. 

(1) Meylan WM, Howard PH; Chemosphere 
26: 2293-9 (1993) 

HSDB, 2002b 

Sodium 
dodecylbenzene 
sulfonate 

Koc 278 L/kg 

Based on an experimental log Kow value of 
1.96 (1), the Koc for sodium 
dodecylbenzenesulfonate can also be 
estimated to be 278(SRC) using a regression 
derived equation (2) 

Original Source: (1) Hand VC, Williams GK; 
Environ Sci Technol 21: 370-3 (1987); (2) 
Lyman WJ et al; Handbook of Chemical 
Property Estimation Methods. Washington 
DC: Amer Chem Soc pp. 4-9 (1990) 

HSDB, 2002b 

Sodium 
dodecylbenzene 
sulfonate 

Koc 1400 L/kg 

Silt Clay Loam Soil. This value is from MRID 
40655201 and 94032011; Korsch and 
Kapostasy, 1988 and Keene, 1990. Not 
available online 

USEPA, 2013f 

Sodium 
dodecylbenzene 
sulfonate 

Koc 2280 L/kg 

Sily Loam Soil. This value is from MRID 
40655201 and 94032011; Korsch and 
Kapostasy, 1988 and Keene, 1990. Not 
available online 

USEPA, 2013f 

Sodium 
dodecylbenzene 
sulfonate 

Koc 390 L/kg 

Sandy Loam Soil. This value is from MRID 
40655201 and 94032011; Korsch and 
Kapostasy, 1988 and Keene, 1990. Not 
available online 

USEPA, 2013f 

Sodium 
dodecylbenzene 
sulfonate 

Koc 280 L/kg 
Sandy Soil. This value is from MRID 40655201 
and 94032011; Korsch and Kapostasy, 1988 
and Keene, 1990. Not available online 

USEPA, 2013f 

Sodium 
dodecylbenzene 
sulfonate 

Log Koa 9.45 unitless Estimated using EPI Suite v. 4.1. USEPA, 2011f 

Sodium 
dodecylbenzene 
sulfonate 

log Kow 9.12E+01 unitless 
log(Kow) = 1.96 Original Source: Hand VC, 
Williams G; Environ Sci Technol 21: 370-3 
(1987) 

HSDB, 2002b 

Sodium 
dodecylbenzene 
sulfonate 

log Kow 2.82 unitless 

log(Kow) = 0.45 Original Source: Hansch, C., 
A. Leo. Substituent Constants for Correlation 
Analysis in Chemistry and Biology. New York, 
NY: John Wiley and Sons, 1979., p. 300 

HSDB, 2002b 

Sodium 
dodecylbenzene 
sulfonate 

Molecular Weight 348.5 g/mol 
The molecular weight was derived from the 
molecular formula. Molecular Formula: C18-
H30-O3-S.Na 

HSDB, 2002b 
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Chemical Property Value Unit Note Source 

Sodium 
dodecylbenzene 
sulfonate 

Vapor Pressure 2.30E-15 mmHg 

@25 deg C 

Original Source: (1) Lyman WJ; pg. 31 in 
Environmental Exposure From Chemicals Vol 
I, Neely WB, Blau GE (eds), Boca Raton, FL; 
CRC Press (1985) 

HSDB, 2002b 

Sodium 
dodecylbenzene 
sulfonate 

Water 
Photodegradation 
Half-life 

Stable days 

Stable; Linear alkylbenzene sulfonates, which 
includes dodecylbenzene sulfonate, do not 
undergo significant degradation by photolysis 
as photolyzable groups are absent from the 
chemical structure. 

UNEP, 2005b 

Sodium 
dodecylbenzene 
sulfonate 

Water Solubility 800 mg/L 

25 deg C. 8E+5 ug/L 

Original Source: Geyer H et al; Chemosphere 
10: 1307-13 (1981) 

HSDB, 2002b 

Sodium xylene 
sulfonate 

Aerobic Limnetic 
Half-life 

15.4 days 
The water column aerobic metabolism half-
life was derived by multiplying the aerobic 
soil half-life by 2. 

USEPA, 2009i 

Sodium xylene 
sulfonate 

Aerobic Soil Half-life 7.72 days 

74% degraded in 15 days in activated sludge. 
A first-order degradation half-life was 
estimated based on these data: 

t1/2 = (-ln(2))*(15 day)/(ln(1-0.74)) 

Original Source: Ruetgers-Nease Chemical, 
Inc., State College, Pennsylvania, USA. 
Evaluation 
for biodegrability in the Modified Sturm Test 
of Sodium xylenesulfonate [1300-72-7]. 
1992c 

UNEP, 2005a 

Sodium xylene 
sulfonate 

Anaerobic Benthic 
Half-life 

Stable days NDA; assumed stable 
No Data 
Available 

Sodium xylene 
sulfonate 

Biomagnification 
Factor 

1 
ug/kg-
lipid 

off chart, log kow <1 
Armitage and 
Gobas, 2007 

Sodium xylene 
sulfonate 

Dermal Absorption 
Factor 

1 unitless 

No specific DAF is available. Thus a default of 
100% is used. (NOTE: Using the default of 
100% DAF will likely greatly overestimate 
exposure as dermal absorption of ionic 
substances is generally very low.) 

USEPA, 1997i 

Sodium xylene 
sulfonate 

Foliar Half-Life 1.9 days 
The foliar half-life was derived by multiplying 
the aerobic soil degradation half-life by 0.25. 

Juraske et al., 
2008 

Sodium xylene 
sulfonate 

Heat of Henry 4.57E+04 J/mol Estimated using EPI Suite v. 4.1. USEPA, 2011f 

Sodium xylene 
sulfonate 

Hydrolysis Half-life Stable days Hydrotropes are not subject to hydrolysis. UNEP, 2005a 

CDFA 2019 C27 of C32 CDFA Statewide Project 
PDCP Addendum Human Health Risk Assessment 



  

 
 

 
  

 
 

 
 

 
  

 

 

Appendix 3A

Chemical Property Value Unit Note Source 

Sodium xylene 
sulfonate 

Koc 26.3 L/kg 
Koc = 26.3 L/kg; EPISuite was used to 
estimate the Koc via the MCI method 

USEPA, 2011f 

Sodium xylene 
sulfonate 

Log Koa 5.04 unitless Estimated using EPI Suite v. 4.1. USEPA, 2011f 

Sodium xylene 
sulfonate 

log Kow 0.0138 unitless 

log(Kow) = -1.86; modeled using EPISuite. 
Consistent with measured and estimated 
range (-2.4 to -1.5) of sodium xylene, toluene 
and cumene sulfonates. 

USEPA, 2011f 

Sodium xylene 
sulfonate 

Molecular Weight 209.2 g/mol 
The molecular weight was derived from the 
molecular formula. Molecular Formula: C8-
H10-O3-S.Na. 

HSDB, 2002c 

Sodium xylene 
sulfonate 

Vapor Pressure 1.50E-07 mmHg 
<2.0E-5 Pa (1.5E-7 mmHg) @25 deg C; vapor 
pressure was measured at 240-250 deg C and 
extrapolated to 25 deg C. 

UNEP, 2005a 

Sodium xylene 
sulfonate 

Water 
Photodegradation 
Half-life 

Stable days NDA; assumed stable 
No Data 
Available 

Sodium xylene 
sulfonate 

Water Solubility 4.00E+05 mg/L 
@20 deg C. Original Source: Albright & 
Wilson, Ltd. France IUCLID Data Sheet Sodium 
Xylenesulphonate. 2000 

UNEP, 2005a 
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Table D-1: PWC Concentrations and Surfacewater Ingestion Risk Estimates Appendix 3A

Application 
Scenario 

PDCP‐64 

Chemical 

Dodecylbenzene sulfonate 

Concentration Category 

Peak 

Limnetic 
Concentration 

(ug/L) 
0.218 

Index Life 
Stage 

0‐<6 y.o. 

Exposure 
(mg/kg‐day) 

1.13E‐05 

Oral NOAEL 
(mg/kg‐day) 

N/A 

MOE 
(unitless) 

N/A 
PDCP‐64 Dodecylbenzene sulfonate 4‐Day Average 0.175 0‐<6 y.o. 9.10E‐06 N/A N/A 
PDCP‐64 Dodecylbenzene sulfonate 21‐Day Average 0.165 0‐<6 y.o. 8.58E‐06 40 4.66E+06 
PDCP‐64 Dodecylbenzene sulfonate 60‐Day Average 0.158 0‐<6 y.o. 8.22E‐06 40 4.87E+06 
PDCP‐64 Dodecylbenzene sulfonate 90‐Day Average 0.155 0‐<6 y.o. 8.06E‐06 40 4.96E+06 
PDCP‐64 Dodecylbenzene sulfonate 365‐Day Average 0.102 0‐<6 y.o. 5.30E‐06 40 7.54E+06 
PDCP‐64 Dodecylbenzene sulfonate Peak 0.218 Adult 6.81E‐06 N/A N/A 
PDCP‐64 Dodecylbenzene sulfonate 4‐Day Average 0.175 Adult 5.47E‐06 N/A N/A 
PDCP‐64 Dodecylbenzene sulfonate 21‐Day Average 0.165 Adult 5.16E‐06 40 7.76E+06 
PDCP‐64 Dodecylbenzene sulfonate 60‐Day Average 0.158 Adult 4.94E‐06 40 8.10E+06 
PDCP‐64 Dodecylbenzene sulfonate 90‐Day Average 0.155 Adult 4.84E‐06 40 8.26E+06 
PDCP‐64 Dodecylbenzene sulfonate 365‐Day Average 0.102 Adult 3.19E‐06 40 1.25E+07 
PDCP‐64 Ethanolamine Peak 0.105 0‐<6 y.o. 5.46E‐06 N/A N/A 
PDCP‐64 Ethanolamine 4‐Day Average 0.0508 0‐<6 y.o. 2.64E‐06 N/A N/A 
PDCP‐64 Ethanolamine 21‐Day Average 0.0494 0‐<6 y.o. 2.57E‐06 300 1.17E+08 
PDCP‐64 Ethanolamine 60‐Day Average 0.047 0‐<6 y.o. 2.44E‐06 300 1.23E+08 
PDCP‐64 Ethanolamine 90‐Day Average 0.0463 0‐<6 y.o. 2.41E‐06 300 1.25E+08 
PDCP‐64 Ethanolamine 365‐Day Average 0.0304 0‐<6 y.o. 1.58E‐06 300 1.90E+08 
PDCP‐64 Ethanolamine Peak 0.105 Adult 3.28E‐06 N/A N/A 
PDCP‐64 Ethanolamine 4‐Day Average 0.0508 Adult 1.59E‐06 N/A N/A 
PDCP‐64 Ethanolamine 21‐Day Average 0.0494 Adult 1.54E‐06 300 1.94E+08 
PDCP‐64 Ethanolamine 60‐Day Average 0.047 Adult 1.47E‐06 300 2.04E+08 
PDCP‐64 Ethanolamine 90‐Day Average 0.0463 Adult 1.45E‐06 300 2.07E+08 
PDCP‐64 Ethanolamine 365‐Day Average 0.0304 Adult 9.50E‐07 300 3.16E+08 
PDCP‐64 Isopropyl alcohol Peak 0.165 0‐<6 y.o. 8.58E‐06 240 2.80E+07 
PDCP‐64 Isopropyl alcohol 4‐Day Average 0.152 0‐<6 y.o. 7.90E‐06 240 3.04E+07 
PDCP‐64 Isopropyl alcohol 21‐Day Average 0.151 0‐<6 y.o. 7.85E‐06 240 3.06E+07 
PDCP‐64 Isopropyl alcohol 60‐Day Average 0.147 0‐<6 y.o. 7.64E‐06 240 3.14E+07 
PDCP‐64 Isopropyl alcohol 90‐Day Average 0.143 0‐<6 y.o. 7.44E‐06 24 3.23E+06 
PDCP‐64 Isopropyl alcohol 365‐Day Average 0.0958 0‐<6 y.o. 4.98E‐06 24 4.82E+06 
PDCP‐64 Isopropyl alcohol Peak 0.165 Adult 5.16E‐06 240 4.65E+07 
PDCP‐64 Isopropyl alcohol 4‐Day Average 0.152 Adult 4.75E‐06 240 5.05E+07 
PDCP‐64 Isopropyl alcohol 21‐Day Average 0.151 Adult 4.72E‐06 240 5.09E+07 
PDCP‐64 Isopropyl alcohol 60‐Day Average 0.147 Adult 4.59E‐06 240 5.22E+07 
PDCP‐64 Isopropyl alcohol 90‐Day Average 0.143 Adult 4.47E‐06 24 5.37E+06 
PDCP‐64 Isopropyl alcohol 365‐Day Average 0.0958 Adult 2.99E‐06 24 8.02E+06 
PDCP‐64 POE Nonylphenol Peak 3.6 0‐<6 y.o. 1.87E‐04 50 2.67E+05 
PDCP‐64 POE Nonylphenol 4‐Day Average 3.52 0‐<6 y.o. 1.83E‐04 50 2.73E+05 
PDCP‐64 POE Nonylphenol 21‐Day Average 3.52 0‐<6 y.o. 1.83E‐04 40 2.19E+05 
PDCP‐64 POE Nonylphenol 60‐Day Average 3.5 0‐<6 y.o. 1.82E‐04 40 2.20E+05 
PDCP‐64 POE Nonylphenol 90‐Day Average 3.49 0‐<6 y.o. 1.81E‐04 28 1.54E+05 
PDCP‐64 POE Nonylphenol 365‐Day Average 3.15 0‐<6 y.o. 1.64E‐04 28 1.71E+05 
PDCP‐64 POE Nonylphenol Peak 3.6 Adult 1.13E‐04 50 4.44E+05 
PDCP‐64 POE Nonylphenol 4‐Day Average 3.52 Adult 1.10E‐04 50 4.55E+05 
PDCP‐64 POE Nonylphenol 21‐Day Average 3.52 Adult 1.10E‐04 40 3.64E+05 
PDCP‐64 POE Nonylphenol 60‐Day Average 3.5 Adult 1.09E‐04 40 3.66E+05 
PDCP‐64 POE Nonylphenol 90‐Day Average 3.49 Adult 1.09E‐04 28 2.57E+05 
PDCP‐64 POE Nonylphenol 365‐Day Average 3.15 Adult 9.84E‐05 28 2.84E+05 
PDCP‐64 Sodium xylene sulfonate Peak 0.274 0‐<6 y.o. 1.42E‐05 763 5.36E+07 
PDCP‐64 Sodium xylene sulfonate 4‐Day Average 0.267 0‐<6 y.o. 1.39E‐05 763 5.50E+07 
PDCP‐64 Sodium xylene sulfonate 21‐Day Average 0.267 0‐<6 y.o. 1.39E‐05 763 5.50E+07 
PDCP‐64 Sodium xylene sulfonate 60‐Day Average 0.264 0‐<6 y.o. 1.37E‐05 763 5.56E+07 
PDCP‐64 Sodium xylene sulfonate 90‐Day Average 0.26 0‐<6 y.o. 1.35E‐05 40 2.96E+06 
PDCP‐64 Sodium xylene sulfonate 365‐Day Average 0.194 0‐<6 y.o. 1.01E‐05 40 3.97E+06 
PDCP‐64 Sodium xylene sulfonate Peak 0.274 Adult 8.56E‐06 763 8.91E+07 
PDCP‐64 Sodium xylene sulfonate 4‐Day Average 0.267 Adult 8.34E‐06 763 9.14E+07 
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Table D-1: PWC Concentrations and Surfacewater Ingestion Risk Estimates Appendix 3A

Application 
Scenario Chemical Concentration Category 

Limnetic 
Concentration 

(ug/L) 

Index Life 
Stage 

Exposure 
(mg/kg‐day) 

Oral NOAEL 
(mg/kg‐day) 

MOE 
(unitless) 

PDCP‐64 Sodium xylene sulfonate 21‐Day Average 0.267 Adult 8.34E‐06 763 9.14E+07 
PDCP‐64 Sodium xylene sulfonate 60‐Day Average 0.264 Adult 8.25E‐06 763 9.25E+07 
PDCP‐64 Sodium xylene sulfonate 90‐Day Average 0.26 Adult 8.13E‐06 40 4.92E+06 
PDCP‐64 Sodium xylene sulfonate 365‐Day Average 0.194 Adult 6.06E‐06 40 6.60E+06 
PDCP‐64 dinotefuran Peak 3.86 0‐<6 y.o. 2.01E‐04 125 6.23E+05 
PDCP‐64 dinotefuran 4‐Day Average 3.81 0‐<6 y.o. 1.98E‐04 125 6.31E+05 
PDCP‐64 dinotefuran 21‐Day Average 3.81 0‐<6 y.o. 1.98E‐04 99.7 5.03E+05 
PDCP‐64 dinotefuran 60‐Day Average 3.79 0‐<6 y.o. 1.97E‐04 99.7 5.06E+05 
PDCP‐64 dinotefuran 90‐Day Average 3.77 0‐<6 y.o. 1.96E‐04 99.7 5.09E+05 
PDCP‐64 dinotefuran 365‐Day Average 3.18 0‐<6 y.o. 1.65E‐04 99.7 6.03E+05 
PDCP‐64 dinotefuran Peak 3.86 Adult 1.21E‐04 125 1.04E+06 
PDCP‐64 dinotefuran 4‐Day Average 3.81 Adult 1.19E‐04 125 1.05E+06 
PDCP‐64 dinotefuran 21‐Day Average 3.81 Adult 1.19E‐04 99.7 8.37E+05 
PDCP‐64 dinotefuran 60‐Day Average 3.79 Adult 1.18E‐04 99.7 8.42E+05 
PDCP‐64 dinotefuran 90‐Day Average 3.77 Adult 1.18E‐04 99.7 8.46E+05 
PDCP‐64 dinotefuran 365‐Day Average 3.18 Adult 9.94E‐05 99.7 1.00E+06 
PDCP‐64 Sodium dodecylbenzene sulfonate Peak 0.0875 0‐<6 y.o. 4.55E‐06 N/A N/A 
PDCP‐64 Sodium dodecylbenzene sulfonate 4‐Day Average 0.0702 0‐<6 y.o. 3.65E‐06 N/A N/A 
PDCP‐64 Sodium dodecylbenzene sulfonate 21‐Day Average 0.0662 0‐<6 y.o. 3.44E‐06 40 1.16E+07 
PDCP‐64 Sodium dodecylbenzene sulfonate 60‐Day Average 0.0635 0‐<6 y.o. 3.30E‐06 40 1.21E+07 
PDCP‐64 Sodium dodecylbenzene sulfonate 90‐Day Average 0.0622 0‐<6 y.o. 3.23E‐06 40 1.24E+07 
PDCP‐64 Sodium dodecylbenzene sulfonate 365‐Day Average 0.0409 0‐<6 y.o. 2.13E‐06 40 1.88E+07 
PDCP‐64 Sodium dodecylbenzene sulfonate Peak 0.0875 Adult 2.73E‐06 N/A  N/A  
PDCP‐64 Sodium dodecylbenzene sulfonate 4‐Day Average 0.0702 Adult 2.19E‐06 N/A N/A 
PDCP‐64 Sodium dodecylbenzene sulfonate 21‐Day Average 0.0662 Adult 2.07E‐06 40 1.93E+07 
PDCP‐64 Sodium dodecylbenzene sulfonate 60‐Day Average 0.0635 Adult 1.98E‐06 40 2.02E+07 
PDCP‐64 Sodium dodecylbenzene sulfonate 90‐Day Average 0.0622 Adult 1.94E‐06 40 2.06E+07 
PDCP‐64 Sodium dodecylbenzene sulfonate 365‐Day Average 0.0409 Adult 1.28E‐06 40 3.13E+07 
PDCP‐65 Dodecylbenzene sulfonate Peak 0.0683 0‐<6 y.o. 3.55E‐06 N/A N/A 
PDCP‐65 Dodecylbenzene sulfonate 4‐Day Average 0.0463 0‐<6 y.o. 2.41E‐06 N/A N/A 
PDCP‐65 Dodecylbenzene sulfonate 21‐Day Average 0.0192 0‐<6 y.o. 9.98E‐07 40 4.01E+07 
PDCP‐65 Dodecylbenzene sulfonate 60‐Day Average 0.0074 0‐<6 y.o. 3.85E‐07 40 1.04E+08 
PDCP‐65 Dodecylbenzene sulfonate 90‐Day Average 0.00493 0‐<6 y.o. 2.56E‐07 40 1.56E+08 
PDCP‐65 Dodecylbenzene sulfonate 365‐Day Average 0.00189 0‐<6 y.o. 9.83E‐08 40 4.07E+08 
PDCP‐65 Dodecylbenzene sulfonate Peak 0.0683 Adult 2.13E‐06 N/A N/A 
PDCP‐65 Dodecylbenzene sulfonate 4‐Day Average 0.0463 Adult 1.45E‐06 N/A N/A 
PDCP‐65 Dodecylbenzene sulfonate 21‐Day Average 0.0192 Adult 6.00E‐07 40 6.67E+07 
PDCP‐65 Dodecylbenzene sulfonate 60‐Day Average 0.0074 Adult 2.31E‐07 40 1.73E+08 
PDCP‐65 Dodecylbenzene sulfonate 90‐Day Average 0.00493 Adult 1.54E‐07 40 2.60E+08 
PDCP‐65 Dodecylbenzene sulfonate 365‐Day Average 0.00189 Adult 5.91E‐08 40 6.77E+08 
PDCP‐65 Ethanolamine Peak 0.0654 0‐<6 y.o. 3.40E‐06 N/A N/A 
PDCP‐65 Ethanolamine 4‐Day Average 0.0214 0‐<6 y.o. 1.11E‐06 N/A N/A 
PDCP‐65 Ethanolamine 21‐Day Average 0.00528 0‐<6 y.o. 2.75E‐07 300 1.09E+09 
PDCP‐65 Ethanolamine 60‐Day Average 0.00201 0‐<6 y.o. 1.05E‐07 300 2.87E+09 
PDCP‐65 Ethanolamine 90‐Day Average 0.00136 0‐<6 y.o. 7.07E‐08 300 4.24E+09 
PDCP‐65 Ethanolamine 365‐Day Average 0.000543 0‐<6 y.o. 2.82E‐08 300 1.06E+10 
PDCP‐65 Ethanolamine Peak 0.0654 Adult 2.04E‐06 N/A N/A 
PDCP‐65 Ethanolamine 4‐Day Average 0.0214 Adult 6.69E‐07 N/A N/A 
PDCP‐65 Ethanolamine 21‐Day Average 0.00528 Adult 1.65E‐07 300 1.82E+09 
PDCP‐65 Ethanolamine 60‐Day Average 0.00201 Adult 6.28E‐08 300 4.78E+09 
PDCP‐65 Ethanolamine 90‐Day Average 0.00136 Adult 4.25E‐08 300 7.06E+09 
PDCP‐65 Ethanolamine 365‐Day Average 0.000543 Adult 1.70E‐08 300 1.77E+10 
PDCP‐65 Isopropyl alcohol Peak 0.0252 0‐<6 y.o. 1.31E‐06 240 1.83E+08 
PDCP‐65 Isopropyl alcohol 4‐Day Average 0.022 0‐<6 y.o. 1.14E‐06 240 2.10E+08 
PDCP‐65 Isopropyl alcohol 21‐Day Average 0.0132 0‐<6 y.o. 6.86E‐07 240 3.50E+08 
PDCP‐65 Isopropyl alcohol 60‐Day Average 0.00547 0‐<6 y.o. 2.84E‐07 240 8.44E+08 
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Table D-1: PWC Concentrations and Surfacewater Ingestion Risk Estimates Appendix 3A

Application 
Scenario Chemical Concentration Category 

Limnetic 
Concentration 

(ug/L) 

Index Life 
Stage 

Exposure 
(mg/kg‐day) 

Oral NOAEL 
(mg/kg‐day) 

MOE 
(unitless) 

PDCP‐65 Isopropyl alcohol 90‐Day Average 0.00366 0‐<6 y.o. 1.90E‐07 24 1.26E+08 
PDCP‐65 Isopropyl alcohol 365‐Day Average 0.0016 0‐<6 y.o. 8.32E‐08 24 2.88E+08 
PDCP‐65 Isopropyl alcohol Peak 0.0252 Adult 7.88E‐07 240 3.05E+08 
PDCP‐65 Isopropyl alcohol 4‐Day Average 0.022 Adult 6.88E‐07 240 3.49E+08 
PDCP‐65 Isopropyl alcohol 21‐Day Average 0.0132 Adult 4.13E‐07 240 5.82E+08 
PDCP‐65 Isopropyl alcohol 60‐Day Average 0.00547 Adult 1.71E‐07 240 1.40E+09 
PDCP‐65 Isopropyl alcohol 90‐Day Average 0.00366 Adult 1.14E‐07 24 2.10E+08 
PDCP‐65 Isopropyl alcohol 365‐Day Average 0.0016 Adult 5.00E‐08 24 4.80E+08 
PDCP‐65 POE Nonylphenol Peak 0.196 0‐<6 y.o. 1.02E‐05 50 4.91E+06 
PDCP‐65 POE Nonylphenol 4‐Day Average 0.173 0‐<6 y.o. 9.00E‐06 50 5.56E+06 
PDCP‐65 POE Nonylphenol 21‐Day Average 0.124 0‐<6 y.o. 6.45E‐06 40 6.20E+06 
PDCP‐65 POE Nonylphenol 60‐Day Average 0.0843 0‐<6 y.o. 4.38E‐06 40 9.12E+06 
PDCP‐65 POE Nonylphenol 90‐Day Average 0.0728 0‐<6 y.o. 3.79E‐06 28 7.40E+06 
PDCP‐65 POE Nonylphenol 365‐Day Average 0.0487 0‐<6 y.o. 2.53E‐06 28 1.11E+07 
PDCP‐65 POE Nonylphenol Peak 0.196 Adult 6.13E‐06 50 8.16E+06 
PDCP‐65 POE Nonylphenol 4‐Day Average 0.173 Adult 5.41E‐06 50 9.25E+06 
PDCP‐65 POE Nonylphenol 21‐Day Average 0.124 Adult 3.88E‐06 40 1.03E+07 
PDCP‐65 POE Nonylphenol 60‐Day Average 0.0843 Adult 2.63E‐06 40 1.52E+07 
PDCP‐65 POE Nonylphenol 90‐Day Average 0.0728 Adult 2.28E‐06 28 1.23E+07 
PDCP‐65 POE Nonylphenol 365‐Day Average 0.0487 Adult 1.52E‐06 28 1.84E+07 
PDCP‐65 Sodium xylene sulfonate Peak 0.0145 0‐<6 y.o. 7.54E‐07 763 1.01E+09 
PDCP‐65 Sodium xylene sulfonate 4‐Day Average 0.014 0‐<6 y.o. 7.28E‐07 763 1.05E+09 
PDCP‐65 Sodium xylene sulfonate 21‐Day Average 0.0119 0‐<6 y.o. 6.19E‐07 763 1.23E+09 
PDCP‐65 Sodium xylene sulfonate 60‐Day Average 0.0085 0‐<6 y.o. 4.42E‐07 763 1.73E+09 
PDCP‐65 Sodium xylene sulfonate 90‐Day Average 0.693 0‐<6 y.o. 3.60E‐05 40 1.11E+06 
PDCP‐65 Sodium xylene sulfonate 365‐Day Average 0.00324 0‐<6 y.o. 1.68E‐07 40 2.37E+08 
PDCP‐65 Sodium xylene sulfonate Peak 0.0145 Adult 4.53E‐07 763 1.68E+09 
PDCP‐65 Sodium xylene sulfonate 4‐Day Average 0.014 Adult 4.38E‐07 763 1.74E+09 
PDCP‐65 Sodium xylene sulfonate 21‐Day Average 0.0119 Adult 3.72E‐07 763 2.05E+09 
PDCP‐65 Sodium xylene sulfonate 60‐Day Average 0.0085 Adult 2.66E‐07 763 2.87E+09 
PDCP‐65 Sodium xylene sulfonate 90‐Day Average 0.693 Adult 2.17E‐05 40 1.85E+06 
PDCP‐65 Sodium xylene sulfonate 365‐Day Average 0.00324 Adult 1.01E‐07 40 3.95E+08 
PDCP‐65 dinotefuran Peak 0.162 0‐<6 y.o. 8.42E‐06 125 1.48E+07 
PDCP‐65 dinotefuran 4‐Day Average 0.157 0‐<6 y.o. 8.16E‐06 125 1.53E+07 
PDCP‐65 dinotefuran 21‐Day Average 0.143 0‐<6 y.o. 7.44E‐06 99.7 1.34E+07 
PDCP‐65 dinotefuran 60‐Day Average 0.112 0‐<6 y.o. 5.82E‐06 99.7 1.71E+07 
PDCP‐65 dinotefuran 90‐Day Average 0.108 0‐<6 y.o. 5.62E‐06 99.7 1.78E+07 
PDCP‐65 dinotefuran 365‐Day Average 0.0516 0‐<6 y.o. 2.68E‐06 99.7 3.72E+07 
PDCP‐65 dinotefuran Peak 0.162 Adult 5.06E‐06 125 2.47E+07 
PDCP‐65 dinotefuran 4‐Day Average 0.157 Adult 4.91E‐06 125 2.55E+07 
PDCP‐65 dinotefuran 21‐Day Average 0.143 Adult 4.47E‐06 99.7 2.23E+07 
PDCP‐65 dinotefuran 60‐Day Average 0.112 Adult 3.50E‐06 99.7 2.85E+07 
PDCP‐65 dinotefuran 90‐Day Average 0.108 Adult 3.38E‐06 99.7 2.95E+07 
PDCP‐65 dinotefuran 365‐Day Average 0.0516 Adult 1.61E‐06 99.7 6.18E+07 
PDCP‐65 Sodium dodecylbenzene sulfonate Peak 0.0274 0‐<6 y.o. 1.42E‐06 N/A N/A 
PDCP‐65 Sodium dodecylbenzene sulfonate 4‐Day Average 0.0186 0‐<6 y.o. 9.67E‐07 N/A N/A 
PDCP‐65 Sodium dodecylbenzene sulfonate 21‐Day Average 0.00772 0‐<6 y.o. 4.01E‐07 40 9.96E+07 
PDCP‐65 Sodium dodecylbenzene sulfonate 60‐Day Average 0.00297 0‐<6 y.o. 1.54E‐07 40 2.59E+08 
PDCP‐65 Sodium dodecylbenzene sulfonate 90‐Day Average 0.00198 0‐<6 y.o. 1.03E‐07 40 3.89E+08 
PDCP‐65 Sodium dodecylbenzene sulfonate 365‐Day Average 0.000757 0‐<6 y.o. 3.94E‐08 40 1.02E+09 
PDCP‐65 Sodium dodecylbenzene sulfonate Peak 0.0274 Adult 8.56E‐07 N/A  N/A  
PDCP‐65 Sodium dodecylbenzene sulfonate 4‐Day Average 0.0186 Adult 5.81E‐07 N/A N/A 
PDCP‐65 Sodium dodecylbenzene sulfonate 21‐Day Average 0.00772 Adult 2.41E‐07 40 1.66E+08 
PDCP‐65 Sodium dodecylbenzene sulfonate 60‐Day Average 0.00297 Adult 9.28E‐08 40 4.31E+08 
PDCP‐65 Sodium dodecylbenzene sulfonate 90‐Day Average 0.00198 Adult 6.19E‐08 40 6.46E+08 
PDCP‐65 Sodium dodecylbenzene sulfonate 365‐Day Average 0.000757 Adult 2.37E‐08 40 1.69E+09 
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Table D-1: PWC Concentrations and Surfacewater Ingestion Risk Estimates Appendix 3A

Application 
Scenario Chemical Concentration Category 

Limnetic 
Concentration 

(ug/L) 

Index Life 
Stage 

Exposure 
(mg/kg‐day) 

Oral NOAEL 
(mg/kg‐day) 

MOE 
(unitless) 

PDCP‐66 dinotefuran Peak 7.99 0‐<6 y.o. 4.15E‐04 125 3.01E+05 
PDCP‐66 dinotefuran 4‐Day Average 7.83 0‐<6 y.o. 4.07E‐04 125 3.07E+05 
PDCP‐66 dinotefuran 21‐Day Average 7.02 0‐<6 y.o. 3.65E‐04 99.7 2.73E+05 
PDCP‐66 dinotefuran 60‐Day Average 5.52 0‐<6 y.o. 2.87E‐04 99.7 3.47E+05 
PDCP‐66 dinotefuran 90‐Day Average 4.66 0‐<6 y.o. 2.42E‐04 99.7 4.11E+05 
PDCP‐66 dinotefuran 365‐Day Average 1.57 0‐<6 y.o. 8.16E‐05 99.7 1.22E+06 
PDCP‐66 dinotefuran Peak 7.99 Adult 2.50E‐04 125 5.01E+05 
PDCP‐66 dinotefuran 4‐Day Average 7.83 Adult 2.45E‐04 125 5.11E+05 
PDCP‐66 dinotefuran 21‐Day Average 7.02 Adult 2.19E‐04 99.7 4.54E+05 
PDCP‐66 dinotefuran 60‐Day Average 5.52 Adult 1.73E‐04 99.7 5.78E+05 
PDCP‐66 dinotefuran 90‐Day Average 4.66 Adult 1.46E‐04 99.7 6.85E+05 
PDCP‐66 dinotefuran 365‐Day Average 1.57 Adult 4.91E‐05 99.7 2.03E+06 
PDCP‐66 Sodium dodecylbenzene sulfonate Peak 1.54 0‐<6 y.o. 8.01E‐05 N/A N/A 
PDCP‐66 Sodium dodecylbenzene sulfonate 4‐Day Average 1.01 0‐<6 y.o. 5.25E‐05 N/A N/A 
PDCP‐66 Sodium dodecylbenzene sulfonate 21‐Day Average 0.34 0‐<6 y.o. 1.77E‐05 40 2.26E+06 
PDCP‐66 Sodium dodecylbenzene sulfonate 60‐Day Average 0.155 0‐<6 y.o. 8.06E‐06 40 4.96E+06 
PDCP‐66 Sodium dodecylbenzene sulfonate 90‐Day Average 0.103 0‐<6 y.o. 5.36E‐06 40 7.47E+06 
PDCP‐66 Sodium dodecylbenzene sulfonate 365‐Day Average 0.0254 0‐<6 y.o. 1.32E‐06 40 3.03E+07 
PDCP‐66 Sodium dodecylbenzene sulfonate Peak 1.54 Adult 4.81E‐05 N/A N/A 
PDCP‐66 Sodium dodecylbenzene sulfonate 4‐Day Average 1.01 Adult 3.16E‐05 N/A N/A 
PDCP‐66 Sodium dodecylbenzene sulfonate 21‐Day Average 0.34 Adult 1.06E‐05 40 3.76E+06 
PDCP‐66 Sodium dodecylbenzene sulfonate 60‐Day Average 0.155 Adult 4.84E‐06 40 8.26E+06 
PDCP‐66 Sodium dodecylbenzene sulfonate 90‐Day Average 0.103 Adult 3.22E‐06 40 1.24E+07 
PDCP‐66 Sodium dodecylbenzene sulfonate 365‐Day Average 0.0254 Adult 7.94E‐07 40 5.04E+07 
PDCP‐66 Aerial dinotefuran Peak 8.16 0‐<6 y.o. 4.24E‐04 125 2.95E+05 
PDCP‐66 Aerial dinotefuran 4‐Day Average 8 0‐<6 y.o. 4.16E‐04 125 3.00E+05 
PDCP‐66 Aerial dinotefuran 21‐Day Average 7.17 0‐<6 y.o. 3.73E‐04 99.7 2.67E+05 
PDCP‐66 Aerial dinotefuran 60‐Day Average 5.64 0‐<6 y.o. 2.93E‐04 99.7 3.40E+05 
PDCP‐66 Aerial dinotefuran 90‐Day Average 4.76 0‐<6 y.o. 2.48E‐04 99.7 4.03E+05 
PDCP‐66 Aerial dinotefuran 365‐Day Average 1.61 0‐<6 y.o. 8.37E‐05 99.7 1.19E+06 
PDCP‐66 Aerial dinotefuran Peak 8.16 Adult 2.55E‐04 125 4.90E+05 
PDCP‐66 Aerial dinotefuran 4‐Day Average 8 Adult 2.50E‐04 125 5.00E+05 
PDCP‐66 Aerial dinotefuran 21‐Day Average 7.17 Adult 2.24E‐04 99.7 4.45E+05 
PDCP‐66 Aerial dinotefuran 60‐Day Average 5.64 Adult 1.76E‐04 99.7 5.66E+05 
PDCP‐66 Aerial dinotefuran 90‐Day Average 4.76 Adult 1.49E‐04 99.7 6.70E+05 
PDCP‐66 Aerial dinotefuran 365‐Day Average 1.61 Adult 5.03E‐05 99.7 1.98E+06 
PDCP‐66 Aerial Sodium dodecylbenzene sulfonate Peak 1.51 0‐<6 y.o. 7.85E‐05 N/A N/A 
PDCP‐66 Aerial Sodium dodecylbenzene sulfonate 4‐Day Average 0.991 0‐<6 y.o. 5.15E‐05 N/A N/A 
PDCP‐66 Aerial Sodium dodecylbenzene sulfonate 21‐Day Average 0.351 0‐<6 y.o. 1.83E‐05 40 2.19E+06 
PDCP‐66 Aerial Sodium dodecylbenzene sulfonate 60‐Day Average 0.158 0‐<6 y.o. 8.22E‐06 40 4.87E+06 
PDCP‐66 Aerial Sodium dodecylbenzene sulfonate 90‐Day Average 0.112 0‐<6 y.o. 5.82E‐06 40 6.87E+06 
PDCP‐66 Aerial Sodium dodecylbenzene sulfonate 365‐Day Average 0.0255 0‐<6 y.o. 1.33E‐06 40 3.02E+07 
PDCP‐66 Aerial Sodium dodecylbenzene sulfonate Peak 1.51 Adult 4.72E‐05 N/A N/A 
PDCP‐66 Aerial Sodium dodecylbenzene sulfonate 4‐Day Average 0.991 Adult 3.10E‐05 N/A N/A 
PDCP‐66 Aerial Sodium dodecylbenzene sulfonate 21‐Day Average 0.351 Adult 1.10E‐05 40 3.65E+06 
PDCP‐66 Aerial Sodium dodecylbenzene sulfonate 60‐Day Average 0.158 Adult 4.94E‐06 40 8.10E+06 
PDCP‐66 Aerial Sodium dodecylbenzene sulfonate 90‐Day Average 0.112 Adult 3.50E‐06 40 1.14E+07 
PDCP‐66 Aerial Sodium dodecylbenzene sulfonate 365‐Day Average 0.0255 Adult 7.97E‐07 40 5.02E+07 
PDCP‐70 Glycerin Peak 0.00806 0‐<6 y.o. 4.19E‐07 10000 2.39E+10 
PDCP‐70 Glycerin 4‐Day Average 0.00485 0‐<6 y.o. 2.52E‐07 10000 3.97E+10 
PDCP‐70 Glycerin 21‐Day Average 0.00137 0‐<6 y.o. 7.12E‐08 10000 1.40E+11 
PDCP‐70 Glycerin 60‐Day Average 0.000482 0‐<6 y.o. 2.51E‐08 10000 3.99E+11 
PDCP‐70 Glycerin 90‐Day Average 0.000321 0‐<6 y.o. 1.67E‐08 10000 5.99E+11 
PDCP‐70 Glycerin 365‐Day Average 0.0000792 0‐<6 y.o. 4.12E‐09 10000 2.43E+12 
PDCP‐70 Glycerin Peak 0.00806 Adult 2.52E‐07 10000 3.97E+10 
PDCP‐70 Glycerin 4‐Day Average 0.00485 Adult 1.52E‐07 10000 6.60E+10 
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Table D-1: PWC Concentrations and Surfacewater Ingestion Risk Estimates Appendix 3A

Application 
Scenario Chemical Concentration Category 

Limnetic 
Concentration 

(ug/L) 

Index Life 
Stage 

Exposure 
(mg/kg‐day) 

Oral NOAEL 
(mg/kg‐day) 

MOE 
(unitless) 

PDCP‐70 Glycerin 21‐Day Average 0.00137 Adult 4.28E‐08 10000 2.34E+11 
PDCP‐70 Glycerin 60‐Day Average 0.000482 Adult 1.51E‐08 10000 6.64E+11 
PDCP‐70 Glycerin 90‐Day Average 0.000321 Adult 1.00E‐08 10000 9.97E+11 
PDCP‐70 Glycerin 365‐Day Average 0.0000792 Adult 2.48E‐09 10000 4.04E+12 
PDCP‐70 Imidacloprid Peak 0.019 0‐<6 y.o. 9.88E‐07 9 9.11E+06 
PDCP‐70 Imidacloprid 4‐Day Average 0.0172 0‐<6 y.o. 8.94E‐07 9 1.01E+07 
PDCP‐70 Imidacloprid 21‐Day Average 0.0125 0‐<6 y.o. 6.50E‐07 7.3 1.12E+07 
PDCP‐70 Imidacloprid 60‐Day Average 0.00707 0‐<6 y.o. 3.68E‐07 7.3 1.99E+07 
PDCP‐70 Imidacloprid 90‐Day Average 0.00505 0‐<6 y.o. 2.63E‐07 5.7 2.17E+07 
PDCP‐70 Imidacloprid 365‐Day Average 0.00129 0‐<6 y.o. 6.71E‐08 5.7 8.50E+07 
PDCP‐70 Imidacloprid Peak 0.019 Adult 5.94E‐07 9 1.52E+07 
PDCP‐70 Imidacloprid 4‐Day Average 0.0172 Adult 5.38E‐07 9 1.67E+07 
PDCP‐70 Imidacloprid 21‐Day Average 0.0125 Adult 3.91E‐07 7.3 1.87E+07 
PDCP‐70 Imidacloprid 60‐Day Average 0.00707 Adult 2.21E‐07 7.3 3.30E+07 
PDCP‐70 Imidacloprid 90‐Day Average 0.00505 Adult 1.58E‐07 5.7 3.61E+07 
PDCP‐70 Imidacloprid 365‐Day Average 0.00129 Adult 4.03E‐08 5.7 1.41E+08 
PDCP‐71 Glycerin Peak 0.0659 0‐<6 y.o. 3.43E‐06 10000 2.92E+09 
PDCP‐71 Glycerin 4‐Day Average 0.0397 0‐<6 y.o. 2.06E‐06 10000 4.84E+09 
PDCP‐71 Glycerin 21‐Day Average 0.0111 0‐<6 y.o. 5.77E‐07 10000 1.73E+10 
PDCP‐71 Glycerin 60‐Day Average 0.0039 0‐<6 y.o. 2.03E‐07 10000 4.93E+10 
PDCP‐71 Glycerin 90‐Day Average 0.0026 0‐<6 y.o. 1.35E‐07 10000 7.40E+10 
PDCP‐71 Glycerin 365‐Day Average 0.000641 0‐<6 y.o. 3.33E‐08 10000 3.00E+11 
PDCP‐71 Glycerin Peak 0.0659 Adult 2.06E‐06 10000 4.86E+09 
PDCP‐71 Glycerin 4‐Day Average 0.0397 Adult 1.24E‐06 10000 8.06E+09 
PDCP‐71 Glycerin 21‐Day Average 0.0111 Adult 3.47E‐07 10000 2.88E+10 
PDCP‐71 Glycerin 60‐Day Average 0.0039 Adult 1.22E‐07 10000 8.21E+10 
PDCP‐71 Glycerin 90‐Day Average 0.0026 Adult 8.13E‐08 10000 1.23E+11 
PDCP‐71 Glycerin 365‐Day Average 0.000641 Adult 2.00E‐08 10000 4.99E+11 
PDCP‐71 Imidacloprid Peak 0.207 0‐<6 y.o. 1.08E‐05 9 8.36E+05 
PDCP‐71 Imidacloprid 4‐Day Average 0.188 0‐<6 y.o. 9.78E‐06 9 9.21E+05 
PDCP‐71 Imidacloprid 21‐Day Average 0.137 0‐<6 y.o. 7.12E‐06 7.3 1.02E+06 
PDCP‐71 Imidacloprid 60‐Day Average 0.0753 0‐<6 y.o. 3.92E‐06 7.3 1.86E+06 
PDCP‐71 Imidacloprid 90‐Day Average 0.0538 0‐<6 y.o. 2.80E‐06 5.7 2.04E+06 
PDCP‐71 Imidacloprid 365‐Day Average 0.0138 0‐<6 y.o. 7.18E‐07 5.7 7.94E+06 
PDCP‐71 Imidacloprid Peak 0.207 Adult 6.47E‐06 9 1.39E+06 
PDCP‐71 Imidacloprid 4‐Day Average 0.188 Adult 5.88E‐06 9 1.53E+06 
PDCP‐71 Imidacloprid 21‐Day Average 0.137 Adult 4.28E‐06 7.3 1.71E+06 
PDCP‐71 Imidacloprid 60‐Day Average 0.0753 Adult 2.35E‐06 7.3 3.10E+06 
PDCP‐71 Imidacloprid 90‐Day Average 0.0538 Adult 1.68E‐06 5.7 3.39E+06 
PDCP‐71 Imidacloprid 365‐Day Average 0.0138 Adult 4.31E‐07 5.7 1.32E+07 
PDCP‐77 Dodecylbenzene sulfonate Peak 0.0992 0‐<6 y.o. 5.16E‐06 N/A N/A 
PDCP‐77 Dodecylbenzene sulfonate 4‐Day Average 0.0795 0‐<6 y.o. 4.13E‐06 N/A N/A 
PDCP‐77 Dodecylbenzene sulfonate 21‐Day Average 0.0748 0‐<6 y.o. 3.89E‐06 40 1.03E+07 
PDCP‐77 Dodecylbenzene sulfonate 60‐Day Average 0.0718 0‐<6 y.o. 3.73E‐06 40 1.07E+07 
PDCP‐77 Dodecylbenzene sulfonate 90‐Day Average 0.0704 0‐<6 y.o. 3.66E‐06 40 1.09E+07 
PDCP‐77 Dodecylbenzene sulfonate 365‐Day Average 0.0463 0‐<6 y.o. 2.41E‐06 40 1.66E+07 
PDCP‐77 Dodecylbenzene sulfonate Peak 0.0992 Adult 3.10E‐06 N/A N/A 
PDCP‐77 Dodecylbenzene sulfonate 4‐Day Average 0.0795 Adult 2.48E‐06 N/A N/A 
PDCP‐77 Dodecylbenzene sulfonate 21‐Day Average 0.0748 Adult 2.34E‐06 40 1.71E+07 
PDCP‐77 Dodecylbenzene sulfonate 60‐Day Average 0.0718 Adult 2.24E‐06 40 1.78E+07 
PDCP‐77 Dodecylbenzene sulfonate 90‐Day Average 0.0704 Adult 2.20E‐06 40 1.82E+07 
PDCP‐77 Dodecylbenzene sulfonate 365‐Day Average 0.0463 Adult 1.45E‐06 40 2.76E+07 
PDCP‐77 Ethanolamine Peak 0.0482 0‐<6 y.o. 2.51E‐06 N/A N/A 
PDCP‐77 Ethanolamine 4‐Day Average 0.0233 0‐<6 y.o. 1.21E‐06 N/A N/A 
PDCP‐77 Ethanolamine 21‐Day Average 0.0226 0‐<6 y.o. 1.18E‐06 300 2.55E+08 
PDCP‐77 Ethanolamine 60‐Day Average 0.0216 0‐<6 y.o. 1.12E‐06 300 2.67E+08 
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Table D-1: PWC Concentrations and Surfacewater Ingestion Risk Estimates Appendix 3A

Application 
Scenario Chemical Concentration Category 

Limnetic 
Concentration 

(ug/L) 

Index Life 
Stage 

Exposure 
(mg/kg‐day) 

Oral NOAEL 
(mg/kg‐day) 

MOE 
(unitless) 

PDCP‐77 Ethanolamine 90‐Day Average 0.0213 0‐<6 y.o. 1.11E‐06 300 2.71E+08 
PDCP‐77 Ethanolamine 365‐Day Average 0.014 0‐<6 y.o. 7.28E‐07 300 4.12E+08 
PDCP‐77 Ethanolamine Peak 0.0482 Adult 1.51E‐06 N/A N/A 
PDCP‐77 Ethanolamine 4‐Day Average 0.0233 Adult 7.28E‐07 N/A N/A 
PDCP‐77 Ethanolamine 21‐Day Average 0.0226 Adult 7.06E‐07 300 4.25E+08 
PDCP‐77 Ethanolamine 60‐Day Average 0.0216 Adult 6.75E‐07 300 4.44E+08 
PDCP‐77 Ethanolamine 90‐Day Average 0.0213 Adult 6.66E‐07 300 4.51E+08 
PDCP‐77 Ethanolamine 365‐Day Average 0.014 Adult 4.38E‐07 300 6.86E+08 
PDCP‐77 Isopropyl alcohol Peak 0.0765 0‐<6 y.o. 3.98E‐06 240 6.03E+07 
PDCP‐77 Isopropyl alcohol 4‐Day Average 0.0705 0‐<6 y.o. 3.67E‐06 240 6.55E+07 
PDCP‐77 Isopropyl alcohol 21‐Day Average 0.0699 0‐<6 y.o. 3.63E‐06 240 6.60E+07 
PDCP‐77 Isopropyl alcohol 60‐Day Average 0.0681 0‐<6 y.o. 3.54E‐06 240 6.78E+07 
PDCP‐77 Isopropyl alcohol 90‐Day Average 0.0665 0‐<6 y.o. 3.46E‐06 24 6.94E+06 
PDCP‐77 Isopropyl alcohol 365‐Day Average 0.0445 0‐<6 y.o. 2.31E‐06 24 1.04E+07 
PDCP‐77 Isopropyl alcohol Peak 0.0765 Adult 2.39E‐06 240 1.00E+08 
PDCP‐77 Isopropyl alcohol 4‐Day Average 0.0705 Adult 2.20E‐06 240 1.09E+08 
PDCP‐77 Isopropyl alcohol 21‐Day Average 0.0699 Adult 2.18E‐06 240 1.10E+08 
PDCP‐77 Isopropyl alcohol 60‐Day Average 0.0681 Adult 2.13E‐06 240 1.13E+08 
PDCP‐77 Isopropyl alcohol 90‐Day Average 0.0665 Adult 2.08E‐06 24 1.15E+07 
PDCP‐77 Isopropyl alcohol 365‐Day Average 0.0445 Adult 1.39E‐06 24 1.73E+07 
PDCP‐77 POE Nonylphenol Peak 1.65 0‐<6 y.o. 8.58E‐05 50 5.83E+05 
PDCP‐77 POE Nonylphenol 4‐Day Average 1.62 0‐<6 y.o. 8.42E‐05 50 5.94E+05 
PDCP‐77 POE Nonylphenol 21‐Day Average 1.62 0‐<6 y.o. 8.42E‐05 40 4.75E+05 
PDCP‐77 POE Nonylphenol 60‐Day Average 1.61 0‐<6 y.o. 8.37E‐05 40 4.78E+05 
PDCP‐77 POE Nonylphenol 90‐Day Average 1.6 0‐<6 y.o. 8.32E‐05 28 3.37E+05 
PDCP‐77 POE Nonylphenol 365‐Day Average 1.45 0‐<6 y.o. 7.54E‐05 28 3.71E+05 
PDCP‐77 POE Nonylphenol Peak 1.65 Adult 5.16E‐05 50 9.70E+05 
PDCP‐77 POE Nonylphenol 4‐Day Average 1.62 Adult 5.06E‐05 50 9.88E+05 
PDCP‐77 POE Nonylphenol 21‐Day Average 1.62 Adult 5.06E‐05 40 7.90E+05 
PDCP‐77 POE Nonylphenol 60‐Day Average 1.61 Adult 5.03E‐05 40 7.95E+05 
PDCP‐77 POE Nonylphenol 90‐Day Average 1.6 Adult 5.00E‐05 28 5.60E+05 
PDCP‐77 POE Nonylphenol 365‐Day Average 1.45 Adult 4.53E‐05 28 6.18E+05 
PDCP‐77 Sodium xylene sulfonate Peak 0.122 0‐<6 y.o. 6.34E‐06 763 1.20E+08 
PDCP‐77 Sodium xylene sulfonate 4‐Day Average 0.119 0‐<6 y.o. 6.19E‐06 763 1.23E+08 
PDCP‐77 Sodium xylene sulfonate 21‐Day Average 0.119 0‐<6 y.o. 6.19E‐06 763 1.23E+08 
PDCP‐77 Sodium xylene sulfonate 60‐Day Average 0.117 0‐<6 y.o. 6.08E‐06 763 1.25E+08 
PDCP‐77 Sodium xylene sulfonate 90‐Day Average 0.116 0‐<6 y.o. 6.03E‐06 40 6.63E+06 
PDCP‐77 Sodium xylene sulfonate 365‐Day Average 0.086 0‐<6 y.o. 4.47E‐06 40 8.94E+06 
PDCP‐77 Sodium xylene sulfonate Peak 0.122 Adult 3.81E‐06 763 2.00E+08 
PDCP‐77 Sodium xylene sulfonate 4‐Day Average 0.119 Adult 3.72E‐06 763 2.05E+08 
PDCP‐77 Sodium xylene sulfonate 21‐Day Average 0.119 Adult 3.72E‐06 763 2.05E+08 
PDCP‐77 Sodium xylene sulfonate 60‐Day Average 0.117 Adult 3.66E‐06 763 2.09E+08 
PDCP‐77 Sodium xylene sulfonate 90‐Day Average 0.116 Adult 3.63E‐06 40 1.10E+07 
PDCP‐77 Sodium xylene sulfonate 365‐Day Average 0.086 Adult 2.69E‐06 40 1.49E+07 
PDCP‐77 Imidacloprid Peak 0.147 0‐<6 y.o. 7.64E‐06 9 1.18E+06 
PDCP‐77 Imidacloprid 4‐Day Average 0.14 0‐<6 y.o. 7.28E‐06 9 1.24E+06 
PDCP‐77 Imidacloprid 21‐Day Average 0.14 0‐<6 y.o. 7.28E‐06 7.3 1.00E+06 
PDCP‐77 Imidacloprid 60‐Day Average 0.139 0‐<6 y.o. 7.23E‐06 7.3 1.01E+06 
PDCP‐77 Imidacloprid 90‐Day Average 0.139 0‐<6 y.o. 7.23E‐06 5.7 7.89E+05 
PDCP‐77 Imidacloprid 365‐Day Average 0.114 0‐<6 y.o. 5.93E‐06 5.7 9.62E+05 
PDCP‐77 Imidacloprid Peak 0.147 Adult 4.59E‐06 9 1.96E+06 
PDCP‐77 Imidacloprid 4‐Day Average 0.14 Adult 4.38E‐06 9 2.06E+06 
PDCP‐77 Imidacloprid 21‐Day Average 0.14 Adult 4.38E‐06 7.3 1.67E+06 
PDCP‐77 Imidacloprid 60‐Day Average 0.139 Adult 4.34E‐06 7.3 1.68E+06 
PDCP‐77 Imidacloprid 90‐Day Average 0.139 Adult 4.34E‐06 5.7 1.31E+06 
PDCP‐77 Imidacloprid 365‐Day Average 0.114 Adult 3.56E‐06 5.7 1.60E+06 
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Table D-1: PWC Concentrations and Surfacewater Ingestion Risk Estimates Appendix 3A

Application 
Scenario Chemical Concentration Category 

Limnetic 
Concentration 

(ug/L) 

Index Life 
Stage 

Exposure 
(mg/kg‐day) 

Oral NOAEL 
(mg/kg‐day) 

MOE 
(unitless) 

PDCP‐77 Glycerin Peak 0.0282 0‐<6 y.o. 1.47E‐06 10000 6.82E+09 
PDCP‐77 Glycerin 4‐Day Average 0.0252 0‐<6 y.o. 1.31E‐06 10000 7.63E+09 
PDCP‐77 Glycerin 21‐Day Average 0.0251 0‐<6 y.o. 1.31E‐06 10000 7.66E+09 
PDCP‐77 Glycerin 60‐Day Average 0.0243 0‐<6 y.o. 1.26E‐06 10000 7.91E+09 
PDCP‐77 Glycerin 90‐Day Average 0.0238 0‐<6 y.o. 1.24E‐06 10000 8.08E+09 
PDCP‐77 Glycerin 365‐Day Average 0.0157 0‐<6 y.o. 8.16E‐07 10000 1.22E+10 
PDCP‐77 Glycerin Peak 0.0282 Adult 8.81E‐07 10000 1.13E+10 
PDCP‐77 Glycerin 4‐Day Average 0.0252 Adult 7.88E‐07 10000 1.27E+10 
PDCP‐77 Glycerin 21‐Day Average 0.0251 Adult 7.84E‐07 10000 1.27E+10 
PDCP‐77 Glycerin 60‐Day Average 0.0243 Adult 7.59E‐07 10000 1.32E+10 
PDCP‐77 Glycerin 90‐Day Average 0.0238 Adult 7.44E‐07 10000 1.34E+10 
PDCP‐77 Glycerin 365‐Day Average 0.0157 Adult 4.91E‐07 10000 2.04E+10 
PDCP‐78 Dodecylbenzene sulfonate Peak 0.0278 0‐<6 y.o. 1.45E‐06 N/A N/A 
PDCP‐78 Dodecylbenzene sulfonate 4‐Day Average 0.0189 0‐<6 y.o. 9.83E‐07 N/A N/A 
PDCP‐78 Dodecylbenzene sulfonate 21‐Day Average 0.00785 0‐<6 y.o. 4.08E‐07 40 9.80E+07 
PDCP‐78 Dodecylbenzene sulfonate 60‐Day Average 0.00302 0‐<6 y.o. 1.57E‐07 40 2.55E+08 
PDCP‐78 Dodecylbenzene sulfonate 90‐Day Average 0.00201 0‐<6 y.o. 1.05E‐07 40 3.83E+08 
PDCP‐78 Dodecylbenzene sulfonate 365‐Day Average 0.000695 0‐<6 y.o. 3.61E‐08 40 1.11E+09 
PDCP‐78 Dodecylbenzene sulfonate Peak 0.0278 Adult 8.69E‐07 N/A N/A 
PDCP‐78 Dodecylbenzene sulfonate 4‐Day Average 0.0189 Adult 5.91E‐07 N/A N/A 
PDCP‐78 Dodecylbenzene sulfonate 21‐Day Average 0.00785 Adult 2.45E‐07 40 1.63E+08 
PDCP‐78 Dodecylbenzene sulfonate 60‐Day Average 0.00302 Adult 9.44E‐08 40 4.24E+08 
PDCP‐78 Dodecylbenzene sulfonate 90‐Day Average 0.00201 Adult 6.28E‐08 40 6.37E+08 
PDCP‐78 Dodecylbenzene sulfonate 365‐Day Average 0.000695 Adult 2.17E‐08 40 1.84E+09 
PDCP‐78 Ethanolamine Peak 0.0269 0‐<6 y.o. 1.40E‐06 N/A N/A 
PDCP‐78 Ethanolamine 4‐Day Average 0.0088 0‐<6 y.o. 4.58E‐07 N/A N/A 
PDCP‐78 Ethanolamine 21‐Day Average 0.00217 0‐<6 y.o. 1.13E‐07 300 2.66E+09 
PDCP‐78 Ethanolamine 60‐Day Average 0.000828 0‐<6 y.o. 4.31E‐08 300 6.97E+09 
PDCP‐78 Ethanolamine 90‐Day Average 0.000561 0‐<6 y.o. 2.92E‐08 300 1.03E+10 
PDCP‐78 Ethanolamine 365‐Day Average 0.000198 0‐<6 y.o. 1.03E‐08 300 2.91E+10 
PDCP‐78 Ethanolamine Peak 0.0269 Adult 8.41E‐07 N/A N/A 
PDCP‐78 Ethanolamine 4‐Day Average 0.0088 Adult 2.75E‐07 N/A N/A 
PDCP‐78 Ethanolamine 21‐Day Average 0.00217 Adult 6.78E‐08 300 4.42E+09 
PDCP‐78 Ethanolamine 60‐Day Average 0.000828 Adult 2.59E‐08 300 1.16E+10 
PDCP‐78 Ethanolamine 90‐Day Average 0.000561 Adult 1.75E‐08 300 1.71E+10 
PDCP‐78 Ethanolamine 365‐Day Average 0.000198 Adult 6.19E‐09 300 4.85E+10 
PDCP‐78 Isopropyl alcohol Peak 0.0103 0‐<6 y.o. 5.36E‐07 240 4.48E+08 
PDCP‐78 Isopropyl alcohol 4‐Day Average 0.00904 0‐<6 y.o. 4.70E‐07 240 5.11E+08 
PDCP‐78 Isopropyl alcohol 21‐Day Average 0.00542 0‐<6 y.o. 2.82E‐07 240 8.52E+08 
PDCP‐78 Isopropyl alcohol 60‐Day Average 0.00225 0‐<6 y.o. 1.17E‐07 240 2.05E+09 
PDCP‐78 Isopropyl alcohol 90‐Day Average 0.0015 0‐<6 y.o. 7.80E‐08 24 3.08E+08 
PDCP‐78 Isopropyl alcohol 365‐Day Average 0.000591 0‐<6 y.o. 3.07E‐08 24 7.81E+08 
PDCP‐78 Isopropyl alcohol Peak 0.0103 Adult 3.22E‐07 240 7.46E+08 
PDCP‐78 Isopropyl alcohol 4‐Day Average 0.00904 Adult 2.83E‐07 240 8.50E+08 
PDCP‐78 Isopropyl alcohol 21‐Day Average 0.00542 Adult 1.69E‐07 240 1.42E+09 
PDCP‐78 Isopropyl alcohol 60‐Day Average 0.00225 Adult 7.03E‐08 240 3.41E+09 
PDCP‐78 Isopropyl alcohol 90‐Day Average 0.0015 Adult 4.69E‐08 24 5.12E+08 
PDCP‐78 Isopropyl alcohol 365‐Day Average 0.000591 Adult 1.85E‐08 24 1.30E+09 
PDCP‐78 POE Nonylphenol Peak 0.0756 0‐<6 y.o. 3.93E‐06 50 1.27E+07 
PDCP‐78 POE Nonylphenol 4‐Day Average 0.0662 0‐<6 y.o. 3.44E‐06 50 1.45E+07 
PDCP‐78 POE Nonylphenol 21‐Day Average 0.0501 0‐<6 y.o. 2.61E‐06 40 1.54E+07 
PDCP‐78 POE Nonylphenol 60‐Day Average 0.0352 0‐<6 y.o. 1.83E‐06 40 2.19E+07 
PDCP‐78 POE Nonylphenol 90‐Day Average 0.0303 0‐<6 y.o. 1.58E‐06 28 1.78E+07 
PDCP‐78 POE Nonylphenol 365‐Day Average 0.0194 0‐<6 y.o. 1.01E‐06 28 2.78E+07 
PDCP‐78 POE Nonylphenol Peak 0.0756 Adult 2.36E‐06 50 2.12E+07 
PDCP‐78 POE Nonylphenol 4‐Day Average 0.0662 Adult 2.07E‐06 50 2.42E+07 
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Table D-1: PWC Concentrations and Surfacewater Ingestion Risk Estimates Appendix 3A

Application 
Scenario Chemical Concentration Category 

Limnetic 
Concentration 

(ug/L) 

Index Life 
Stage 

Exposure 
(mg/kg‐day) 

Oral NOAEL 
(mg/kg‐day) 

MOE 
(unitless) 

PDCP‐78 POE Nonylphenol 21‐Day Average 0.0501 Adult 1.57E‐06 40 2.55E+07 
PDCP‐78 POE Nonylphenol 60‐Day Average 0.0352 Adult 1.10E‐06 40 3.64E+07 
PDCP‐78 POE Nonylphenol 90‐Day Average 0.0303 Adult 9.47E‐07 28 2.96E+07 
PDCP‐78 POE Nonylphenol 365‐Day Average 0.0194 Adult 6.06E‐07 28 4.62E+07 
PDCP‐78 Sodium xylene sulfonate Peak 0.00557 0‐<6 y.o. 2.90E‐07 763 2.63E+09 
PDCP‐78 Sodium xylene sulfonate 4‐Day Average 0.00536 0‐<6 y.o. 2.79E‐07 763 2.74E+09 
PDCP‐78 Sodium xylene sulfonate 21‐Day Average 0.00481 0‐<6 y.o. 2.50E‐07 763 3.05E+09 
PDCP‐78 Sodium xylene sulfonate 60‐Day Average 0.00347 0‐<6 y.o. 1.80E‐07 763 4.23E+09 
PDCP‐78 Sodium xylene sulfonate 90‐Day Average 0.00276 0‐<6 y.o. 1.44E‐07 40 2.79E+08 
PDCP‐78 Sodium xylene sulfonate 365‐Day Average 0.00121 0‐<6 y.o. 6.29E‐08 40 6.36E+08 
PDCP‐78 Sodium xylene sulfonate Peak 0.00557 Adult 1.74E‐07 763 4.38E+09 
PDCP‐78 Sodium xylene sulfonate 4‐Day Average 0.00536 Adult 1.68E‐07 763 4.56E+09 
PDCP‐78 Sodium xylene sulfonate 21‐Day Average 0.00481 Adult 1.50E‐07 763 5.08E+09 
PDCP‐78 Sodium xylene sulfonate 60‐Day Average 0.00347 Adult 1.08E‐07 763 7.04E+09 
PDCP‐78 Sodium xylene sulfonate 90‐Day Average 0.00276 Adult 8.63E‐08 40 4.64E+08 
PDCP‐78 Sodium xylene sulfonate 365‐Day Average 0.00121 Adult 3.78E‐08 40 1.06E+09 
PDCP‐78 Imidacloprid Peak 0.0145 0‐<6 y.o. 7.54E‐07 9 1.19E+07 
PDCP‐78 Imidacloprid 4‐Day Average 0.0131 0‐<6 y.o. 6.81E‐07 9 1.32E+07 
PDCP‐78 Imidacloprid 21‐Day Average 0.0102 0‐<6 y.o. 5.30E‐07 7.3 1.38E+07 
PDCP‐78 Imidacloprid 60‐Day Average 0.00565 0‐<6 y.o. 2.94E‐07 7.3 2.48E+07 
PDCP‐78 Imidacloprid 90‐Day Average 0.00403 0‐<6 y.o. 2.10E‐07 5.7 2.72E+07 
PDCP‐78 Imidacloprid 365‐Day Average 0.00168 0‐<6 y.o. 8.74E‐08 5.7 6.52E+07 
PDCP‐78 Imidacloprid Peak 0.0145 Adult 4.53E‐07 9 1.99E+07 
PDCP‐78 Imidacloprid 4‐Day Average 0.0131 Adult 4.09E‐07 9 2.20E+07 
PDCP‐78 Imidacloprid 21‐Day Average 0.0102 Adult 3.19E‐07 7.3 2.29E+07 
PDCP‐78 Imidacloprid 60‐Day Average 0.00565 Adult 1.77E‐07 7.3 4.13E+07 
PDCP‐78 Imidacloprid 90‐Day Average 0.00403 Adult 1.26E‐07 5.7 4.53E+07 
PDCP‐78 Imidacloprid 365‐Day Average 0.00168 Adult 5.25E‐08 5.7 1.09E+08 
PDCP‐78 Glycerin Peak 0.0054 0‐<6 y.o. 2.81E‐07 10000 3.56E+10 
PDCP‐78 Glycerin 4‐Day Average 0.00435 0‐<6 y.o. 2.26E‐07 10000 4.42E+10 
PDCP‐78 Glycerin 21‐Day Average 0.00213 0‐<6 y.o. 1.11E‐07 10000 9.03E+10 
PDCP‐78 Glycerin 60‐Day Average 0.000807 0‐<6 y.o. 4.20E‐08 10000 2.38E+11 
PDCP‐78 Glycerin 90‐Day Average 0.000538 0‐<6 y.o. 2.80E‐08 10000 3.57E+11 
PDCP‐78 Glycerin 365‐Day Average 0.000216 0‐<6 y.o. 1.12E‐08 10000 8.90E+11 
PDCP‐78 Glycerin Peak 0.0054 Adult 1.69E‐07 10000 5.93E+10 
PDCP‐78 Glycerin 4‐Day Average 0.00435 Adult 1.36E‐07 10000 7.36E+10 
PDCP‐78 Glycerin 21‐Day Average 0.00213 Adult 6.66E‐08 10000 1.50E+11 
PDCP‐78 Glycerin 60‐Day Average 0.000807 Adult 2.52E‐08 10000 3.97E+11 
PDCP‐78 Glycerin 90‐Day Average 0.000538 Adult 1.68E‐08 10000 5.95E+11 
PDCP‐78 Glycerin 365‐Day Average 0.000216 Adult 6.75E‐09 10000 1.48E+12 

Notes: 
y.o. = year old 
N/A indicates this chemical was not assessed for this concentration category due to the endpoint being not of concern or data was unavailable 
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Appendix 3A

Appendix E: Risk Results by Scenario 

Table 1: PDCP-64 Acute MOEs for MLA 

Receptor Product 
Dermal Inhalation 

Ingredient 
MOE MOE 

Total 
MOE 

Mixer-Loader-
Applicator 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 3.46E+04 3.46E+04 

No Foam B Dodecylbenzene sulfonate N/A 1.39E+04 1.39E+04 

No Foam B Ethanolamine 5.87E+03 3.21E+05 5.76E+03 

No Foam B Isopropyl alcohol N/A 6.11E+07 6.11E+07 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 1.31E+06 7.85E+04 7.41E+04 

All Products Summed 5.84E+03 8.56E+03 3.47E+03 

Mixer-Loader All Products See Mixer-Loader-Applicator 

Applicator All Products See Mixer-Loader-Applicator 

Table 2: PDCP-64 Subchronic MOEs for MLA 

Receptor Product 
Dermal Inhalatio 

Ingredient 
MOE n MOE 

Total 
MOE 

Mixer-
Loader-

Applicator 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 8.43E+05 8.43E+05 

No Foam B Dodecylbenzene sulfonate N/A 3.37E+05 3.37E+05 

No Foam B Ethanolamine 1.43E+05 7.81E+06 1.40E+05 

No Foam B Isopropyl alcohol N/A 2.28E+09 2.28E+09 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 1.36E+07 1.91E+06 1.68E+06 

All Products Summed 1.41E+05 2.08E+05 8.41E+04 

Mixer-Loader All Products See Mixer-Loader-Applicator 

Applicator All Products See Mixer-Loader-Applicator 
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Table 3: PDCP-64 Chronic MOEs for MLA 

Receptor Product 
Dermal Inhalation 

Ingredient 
MOE MOE 

Total 
MOE 

Mixer-
Loader-

Applicator 

Safari 20 SG Dinotefuran 2.25E+03 N/A 2.25E+03 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 8.43E+04 8.43E+04 

No Foam B Dodecylbenzene sulfonate N/A 3.37E+04 3.37E+04 

No Foam B Ethanolamine 1.43E+04 7.81E+05 1.40E+04 

No Foam B Isopropyl alcohol N/A 1.49E+08 1.49E+08 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 1.36E+05 1.91E+04 1.68E+04 

All Products Summed 1.92E+03 1.05E+04 1.62E+03 

Mixer-Loader All Products See Mixer-Loader-Applicator 

Applicator All Products See Mixer-Loader-Applicator 

Table 4: PDCP-65 Acute MOEs for MLA 

Receptor Product 
Dermal Inhalation 

Ingredient 
MOE MOE 

Total 
MOE 

Mixer-
Loader-

Applicator 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 3.97E+03 3.97E+03 

No Foam B Dodecylbenzene sulfonate N/A 1.59E+03 1.59E+03 

No Foam B Ethanolamine 6.73E+02 3.68E+04 6.60E+02 

No Foam B Isopropyl alcohol N/A 7.01E+06 7.01E+06 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 1.50E+05 9.00E+03 8.50E+03 

All Products Summed 6.70E+02 9.81E+02 3.98E+02 

Mixer-Loader All Products See Mixer-Loader-Applicator 

Applicator All Products See Mixer-Loader-Applicator 
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Table 5: PDCP-65 Subchronic MOEs for MLA 

Receptor Product 
Dermal Inhalation 

Ingredient 
MOE MOE 

Total 
MOE 

Mixer-Loader-
Applicator 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 1.45E+06 1.45E+06 

No Foam B Dodecylbenzene sulfonate N/A 5.80E+05 5.80E+05 

No Foam B Ethanolamine 2.45E+05 1.34E+07 2.41E+05 

No Foam B Isopropyl alcohol N/A 3.92E+09 3.92E+09 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 2.34E+07 3.29E+06 2.88E+06 

All Products Summed 2.43E+05 3.58E+05 1.45E+05 

Mixer-Loader All Products See Mixer-Loader-Applicator 

Applicator All Products See Mixer-Loader-Applicator 

Table 6: PDCP-65 Chronic MOEs for MLA 

Receptor Product 
Dermal Inhalation 

Ingredient 
MOE MOE 

Total 
MOE 

Mixer-Loader-
Applicator 

Safari 20 SG Dinotefuran 1.93E+04 N/A 1.93E+04 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 7.25E+05 7.25E+05 

No Foam B Dodecylbenzene sulfonate N/A 2.90E+05 2.90E+05 

No Foam B Ethanolamine 1.23E+05 6.72E+06 1.21E+05 

No Foam B Isopropyl alcohol N/A 1.28E+09 1.28E+09 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 1.17E+06 1.64E+05 1.44E+05 

All Products Summed 1.65E+04 9.04E+04 1.39E+04 

Mixer-Loader All Products See Mixer-Loader-Applicator 

Applicator All Products See Mixer-Loader-Applicator 
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Table 7: PDCP-66 Acute MOEs for MLA 

Receptor Product 
Dermal Inhalation 

Ingredient 
MOE MOE 

Total 
MOE 

Mixer-Loader-
Applicator 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 4.74E+02 4.74E+02 

All Products Summed N/A 4.74E+02 4.74E+02 

Mixer-Loader All Products See Mixer-Loader-Applicator 

Applicator All Products See Mixer-Loader-Applicator 

Table 8: PDCP-66 Subchronic MOEs for MLA 

Receptor Product 
Dermal Inhalation 

Ingredient 
MOE MOE 

Total 
MOE 

Mixer-Loader-
Applicator 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 1.73E+05 1.73E+05 

All Products Summed N/A 1.73E+05 1.73E+05 

Mixer-Loader All Products See Mixer-Loader-Applicator 

Applicator All Products See Mixer-Loader-Applicator 

Table 9: PDCP-66 Chronic MOEs for MLA 

Receptor Product 
Dermal Inhalation 

Ingredient 
MOE MOE 

Total 
MOE 

Mixer-Loader-
Applicator 

Safari 20 SG Dinotefuran 8.63E+03 N/A 8.63E+03 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 1.73E+05 1.73E+05 

All Products Summed 8.63E+03 1.73E+05 8.22E+03 

Mixer-Loader All Products See Mixer-Loader-Applicator 

Applicator All Products See Mixer-Loader-Applicator 
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Table 10: PDCP-66 Aerial Acute MOEs for MLA 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Mixer-Loader-
Applicator 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 9.29E+02 9.29E+02 

All Products Summed N/A 9.29E+02 9.29E+02 

Mixer-Loader 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 9.32E+02 9.32E+02 

All Products Summed N/A 9.32E+02 9.32E+02 

Applicator 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 3.23E+05 3.23E+05 

All Products Summed N/A 3.23E+05 3.23E+05 

Table 11: PDCP-66 Aerial Subchronic MOEs for MLA 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Mixer-Loader-
Applicator 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 3.39E+05 3.39E+05 

All Products Summed N/A 3.39E+05 3.39E+05 

Mixer-Loader 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 3.40E+05 3.40E+05 

All Products Summed N/A 3.40E+05 3.40E+05 

Applicator 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 1.18E+08 1.18E+08 

All Products Summed N/A 1.18E+08 1.18E+08 

Table 12: PDCP-66 Aerial Chronic MOEs for MLA 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Mixer-Loader-
Applicator 

Safari 20 SG Dinotefuran 7.58E+05 N/A 7.58E+05 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 3.39E+05 3.39E+05 

All Products Summed 7.58E+05 3.39E+05 2.34E+05 

Mixer-Loader 

Safari 20 SG Dinotefuran 9.86E+05 N/A 9.86E+05 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 3.40E+05 3.40E+05 

All Products Summed 9.86E+05 3.40E+05 2.53E+05 

Applicator 

Safari 20 SG Dinotefuran 3.27E+06 N/A 3.27E+06 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 1.18E+08 1.18E+08 

All Products Summed 3.27E+06 1.18E+08 3.18E+06 
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Table 13: PDCP-70 Acute MOEs for MLA 

Receptor Product 
Dermal Inhalation 

Ingredient 
MOE MOE 

Total 
MOE 

Mixer-Loader-
Applicator 

Merit 2F Imidacloprid 1.37E+03 3.02E+04 1.31E+03 

Merit 2F Glycerin N/A 1.53E+05 1.53E+05 

All Products Summed 1.37E+03 2.52E+04 1.30E+03 

Mixer-Loader All Products See Mixer-Loader-Applicator 

Applicator All Products See Mixer-Loader-Applicator 

Table 14: PDCP-70 Subchronic MOEs for MLA 

Receptor Product 
Dermal Inhalation 

Ingredient 
MOE MOE 

Total 
MOE 

Mixer-Loader-
Applicator 

Merit 2F Imidacloprid 4.05E+05 1.10E+06 2.96E+05 

Merit 2F Glycerin N/A 5.57E+07 5.57E+07 

All Products Summed 4.05E+05 1.08E+06 2.95E+05 

Mixer-Loader All Products See Mixer-Loader-Applicator 

Applicator All Products See Mixer-Loader-Applicator 

Table 15: PDCP-70 Chronic MOEs for MLA 

Receptor Product 
Dermal Inhalation 

Ingredient 
MOE MOE 

Total 
MOE 

Mixer-Loader-
Applicator 

Merit 2F Imidacloprid 3.16E+05 1.10E+05 8.18E+04 

Merit 2F Glycerin N/A 5.57E+07 5.57E+07 

All Products Summed 3.16E+05 1.10E+05 8.16E+04 

Mixer-Loader All Products See Mixer-Loader-Applicator 

Applicator All Products See Mixer-Loader-Applicator 

Table 16: PDCP-71 Acute MOEs for MLA 

Receptor Product 
Dermal Inhalation 

Ingredient 
MOE MOE 

Total 
MOE 

Mixer-Loader-
Applicator 

Merit 2F Imidacloprid 1.17E+03 1.38E+04 1.08E+03 

Merit 2F Glycerin N/A 7.04E+04 7.04E+04 

All Products Summed 1.17E+03 1.16E+04 1.06E+03 

Mixer-Loader All Products See Mixer-Loader-Applicator 

Applicator All Products See Mixer-Loader-Applicator 
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Table 17: PDCP-71 Subchronic MOEs for MLA 

Receptor Product 
Inhalation 

Ingredient Dermal MOE 
MOE 

Total 
MOE 

Mixer-Loader-
Applicator 

Merit 2F Imidacloprid 3.47E+05 5.05E+05 2.05E+05 

Merit 2F Glycerin N/A 2.57E+07 2.57E+07 

All Products Summed 2.89E-06 4.95E+05 2.89E-06 

Mixer-Loader All Products See Mixer-Loader-Applicator 

Applicator All Products See Mixer-Loader-Applicator 

Table 18: PDCP-71 Chronic MOEs for MLA 

Receptor Product 
Dermal Inhalation 

Ingredient 
MOE MOE 

Total 
MOE 

Mixer-
Loader-

Applicator 

Merit 2F Imidacloprid 2.71E+05 5.05E+04 4.25E+04 

Merit 2F Glycerin N/A 2.57E+07 2.57E+07 

All Products Summed 2.71E+05 5.04E+04 4.25E+04 

Mixer-
Loader 

All Products See Mixer-Loader-Applicator 

Applicator All Products See Mixer-Loader-Applicator 

Table 19: PDCP-77 Acute MOEs for MLA 

Receptor Product 
Dermal Inhalation 

Ingredient 
MOE MOE 

Total 
MOE 

Mixer-Loader-
Applicator 

Marathon II Greenhouse 
& Nursery Insecticide 

Imidacloprid 2.03E+05 4.49E+06 1.95E+05 

Marathon II Greenhouse 
& Nursery Insecticide 

Glycerin N/A 2.44E+07 2.44E+07 

No Foam B Dodecylbenzene sulfonate N/A 3.04E+04 3.04E+04 

No Foam B Ethanolamine 1.27E+04 6.96E+05 1.25E+04 

No Foam B Isopropyl alcohol N/A 1.33E+08 1.33E+08 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 2.86E+06 1.71E+05 1.62E+05 

All Products Summed 1.19E+04 2.47E+04 8.04E+03 

Mixer-Loader All Products See Mixer-Loader-Applicator 

Applicator All Products See Mixer-Loader-Applicator 
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Table 20: PDCP-77 Subchronic MOEs for MLA 

Receptor Product 
Dermal Inhalation 

Ingredient 
MOE MOE 

Total 
MOE 

Mixer-Loader-
Applicator 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 4.01E+06 1.09E+07 2.93E+06 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A 5.94E+08 5.94E+08 

No Foam B 
Dodecylbenzene 

sulfonate 
N/A 7.40E+05 7.40E+05 

No Foam B Ethanolamine 3.09E+05 1.69E+07 3.04E+05 

No Foam B Isopropyl alcohol N/A 4.96E+09 4.96E+09 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 2.97E+07 4.17E+06 3.66E+06 

All Products Summed 2.84E+05 5.73E+05 1.90E+05 

Mixer-Loader All Products See Mixer-Loader-Applicator 

Applicator All Products See Mixer-Loader-Applicator 

Table 21: PDCP-77 Chronic MOEs for MLA 

Receptor Product 
Dermal Inhalation 

Ingredient 
MOE MOE 

Total 
MOE 

Mixer-
Loader-

Applicator 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 3.13E+05 1.09E+05 8.10E+04 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A 5.94E+07 5.94E+07 

No Foam B 
Dodecylbenzene 

sulfonate 
N/A 7.40E+04 7.40E+04 

No Foam B Ethanolamine 3.09E+04 1.69E+06 3.04E+04 

No Foam B Isopropyl alcohol N/A 3.23E+08 3.23E+08 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 2.97E+05 4.17E+04 3.66E+04 

All Products Summed 2.57E+04 2.12E+04 1.16E+04 

Mixer-
Loader 

All Products See Mixer-Loader-Applicator 

Applicator All Products See Mixer-Loader-Applicator 
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Table 22: PDCP-78 Acute MOEs for MLA 

Receptor Product 
Dermal Inhalation 

Ingredient 
MOE MOE 

Total 
MOE 

Mixer-
Loader-

Applicator 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 2.33E+04 5.15E+05 2.23E+04 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A 2.80E+06 2.80E+06 

No Foam B 
Dodecylbenzene 

sulfonate 
N/A 3.49E+03 3.49E+03 

No Foam B Ethanolamine 1.46E+03 7.98E+04 1.43E+03 

No Foam B Isopropyl alcohol N/A 1.52E+07 1.52E+07 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B 
Sodium xylene 

sulfonate 
3.27E+05 1.96E+04 1.85E+04 

All Products Summed 1.37E+03 2.84E+03 9.22E+02 

Mixer-
Loader 

All Products See Mixer-Loader-Applicator 

Applicator All Products See Mixer-Loader-Applicator 

Table 23: PDCP-78 Subchronic MOEs for MLA 

Receptor Product 
Dermal Inhalation 

Ingredient 
MOE MOE 

Total 
MOE 

Mixer-
Loader-

Applicator 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 6.90E+06 1.88E+07 5.05E+06 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A 1.02E+09 1.02E+09 

No Foam B 
Dodecylbenzene 

sulfonate 
N/A 1.27E+06 1.27E+06 

No Foam B Ethanolamine 5.32E+05 2.91E+07 5.22E+05 

No Foam B Isopropyl alcohol N/A 8.53E+09 8.53E+09 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B 
Sodium xylene 

sulfonate 
5.11E+07 7.17E+06 6.29E+06 

All Products Summed 4.89E+05 9.86E+05 3.27E+05 

Mixer-Loader All Products See Mixer-Loader-Applicator 

Applicator All Products See Mixer-Loader-Applicator 
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Table 24: PDCP-78 Chronic MOEs for MLA 

Receptor Product 
Dermal Inhalation 

Ingredient 
MOE MOE 

Total 
MOE 

Mixer-Loader-
Applicator 

Marathon II Greenhouse 
& Nursery Insecticide 

Imidacloprid 2.69E+06 9.39E+05 6.96E+05 

Marathon II Greenhouse 
& Nursery Insecticide 

Glycerin N/A 5.11E+08 5.11E+08 

No Foam B Dodecylbenzene sulfonate N/A 6.36E+05 6.36E+05 

No Foam B Ethanolamine 2.66E+05 1.46E+07 2.61E+05 

No Foam B Isopropyl alcohol N/A 2.78E+09 2.78E+09 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 2.55E+06 3.59E+05 3.14E+05 

All Products Summed 2.21E+05 1.82E+05 9.98E+04 

Mixer-Loader All Products See Mixer-Loader-Applicator 

Applicator All Products See Mixer-Loader-Applicator 
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Table 25: PDCP-64 Acute MOEs for Downwind Bystander 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Downwind 
Bystander 
Child <2 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 1.17E+08 1.17E+08 

No Foam B Dodecylbenzene sulfonate N/A 4.70E+07 4.70E+07 

No Foam B Ethanolamine 2.79E+08 1.09E+09 2.22E+08 

No Foam B Isopropyl alcohol N/A 3.18E+11 3.18E+11 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 6.23E+10 2.66E+08 2.65E+08 

All Products Summed 2.78E+08 2.90E+07 2.63E+07 

Downwind 
Bystander 
Child 2-<16 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 1.42E+08 1.42E+08 

No Foam B Dodecylbenzene sulfonate N/A 5.69E+07 5.69E+07 

No Foam B Ethanolamine 3.38E+08 1.32E+09 2.69E+08 

No Foam B Isopropyl alcohol N/A 3.85E+11 3.85E+11 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 7.54E+10 3.22E+08 3.21E+08 

All Products Summed 3.36E+08 3.51E+07 3.18E+07 

Downwind 
Bystander 

Adult 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 8.24E+08 8.24E+08 

No Foam B Dodecylbenzene sulfonate N/A 3.30E+08 3.30E+08 

No Foam B Ethanolamine 1.96E+09 7.64E+09 1.56E+09 

No Foam B Isopropyl alcohol N/A 1.45E+12 1.45E+12 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 4.37E+11 1.87E+09 1.86E+09 

All Products Summed 1.95E+09 2.03E+08 1.84E+08 
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Table 26: PDCP-64 Subchronic MOEs for DWB 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Downwind 
Bystander 
Child <2 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG 
Sodium dodecylbenzene 

sulfonate 
N/A 2.86E+09 2.86E+09 

No Foam B Dodecylbenzene sulfonate N/A 1.14E+09 1.14E+09 

No Foam B Ethanolamine 6.79E+09 2.65E+10 5.41E+09 

No Foam B Isopropyl alcohol N/A 5.04E+12 5.04E+12 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 6.48E+11 6.48E+09 6.41E+09 

All Products Summed 6.72E+09 7.06E+08 6.39E+08 

Downwind 
Bystander 
Child 2-<16 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG 
Sodium dodecylbenzene 

sulfonate 
N/A 3.46E+09 3.46E+09 

No Foam B Dodecylbenzene sulfonate N/A 1.38E+09 1.38E+09 

No Foam B Ethanolamine 8.22E+09 3.21E+10 6.55E+09 

No Foam B Isopropyl alcohol N/A 6.10E+12 6.10E+12 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 7.84E+11 7.84E+09 7.76E+09 

All Products Summed 8.14E+09 8.54E+08 7.73E+08 

Downwind 
Bystander 

Adult 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG 
Sodium dodecylbenzene 

sulfonate 
N/A 2.01E+10 2.01E+10 

No Foam B Dodecylbenzene sulfonate N/A 8.02E+09 8.02E+09 

No Foam B Ethanolamine 4.77E+10 1.86E+11 3.79E+10 

No Foam B Isopropyl alcohol N/A 5.43E+13 5.43E+13 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 4.55E+12 4.55E+10 4.50E+10 

All Products Summed 4.72E+10 4.95E+09 4.48E+09 
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Appendix 3A

Table 27: PDCP-64 Chronic MOEs for DWB 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Downwind 
Bystander 
Child <2 

Safari 20 SG Dinotefuran 1.07E+08 N/A 1.07E+08 

Safari 20 SG 
Sodium dodecylbenzene 

sulfonate 
N/A 2.86E+08 2.86E+08 

No Foam B Dodecylbenzene sulfonate N/A 1.14E+08 1.14E+08 

No Foam B Ethanolamine 6.79E+08 2.65E+09 5.41E+08 

No Foam B Isopropyl alcohol N/A 7.73E+11 7.73E+11 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 6.48E+09 6.48E+07 6.41E+07 

All Products Summed 9.12E+07 3.56E+07 2.56E+07 

Downwind 
Bystander 
Child 2-<16 

Safari 20 SG Dinotefuran 1.30E+08 N/A 1.30E+08 

Safari 20 SG 
Sodium dodecylbenzene 

sulfonate 
N/A 3.46E+08 3.46E+08 

No Foam B Dodecylbenzene sulfonate N/A 1.38E+08 1.38E+08 

No Foam B Ethanolamine 8.22E+08 3.21E+09 6.55E+08 

No Foam B Isopropyl alcohol N/A 9.36E+11 9.36E+11 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 7.84E+09 7.84E+07 7.76E+07 

All Products Summed 1.10E+08 4.31E+07 3.10E+07 

Downwind 
Bystander 

Adult 

Safari 20 SG Dinotefuran 7.51E+08 N/A 7.51E+08 

Safari 20 SG 
Sodium dodecylbenzene 

sulfonate 
N/A 2.01E+09 2.01E+09 

No Foam B Dodecylbenzene sulfonate N/A 8.02E+08 8.02E+08 

No Foam B Ethanolamine 4.77E+09 1.86E+10 3.79E+09 

No Foam B Isopropyl alcohol N/A 3.54E+12 3.54E+12 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 4.55E+10 4.55E+08 4.50E+08 

All Products Summed 6.40E+08 2.50E+08 1.80E+08 
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Table 28: PDCP-65 Acute MOEs for DWB 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Downwind 
Bystander 
Child <2 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 1.35E+07 1.35E+07 

No Foam B Dodecylbenzene sulfonate N/A 5.39E+06 5.39E+06 

No Foam B Ethanolamine 3.20E+07 1.25E+08 2.55E+07 

No Foam B Isopropyl alcohol N/A 3.64E+10 3.64E+10 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 7.14E+09 3.05E+07 3.04E+07 

All Products Summed 3.19E+07 3.33E+06 3.01E+06 

Downwind 
Bystander 
Child 2-<16 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 1.63E+07 1.63E+07 

No Foam B Dodecylbenzene sulfonate N/A 6.52E+06 6.52E+06 

No Foam B Ethanolamine 3.88E+07 1.51E+08 3.08E+07 

No Foam B Isopropyl alcohol N/A 4.41E+10 4.41E+10 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 8.65E+09 3.69E+07 3.68E+07 

All Products Summed 3.86E+07 4.03E+06 3.65E+06 

Downwind 
Bystander 

Adult 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 9.45E+07 9.45E+07 

No Foam B Dodecylbenzene sulfonate N/A 3.78E+07 3.78E+07 

No Foam B Ethanolamine 2.25E+08 8.76E+08 1.79E+08 

No Foam B Isopropyl alcohol N/A 1.67E+11 1.67E+11 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 5.01E+10 2.14E+08 2.13E+08 

All Products Summed 2.24E+08 2.33E+07 2.11E+07 
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Table 29: PDCP-65 Subchronic MOEs for DWB 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Downwind 
Bystander 
Child <2 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 4.91E+09 4.91E+09 

No Foam B Dodecylbenzene sulfonate N/A 1.97E+09 1.97E+09 

No Foam B Ethanolamine 1.17E+10 4.55E+10 9.30E+09 

No Foam B Isopropyl alcohol N/A 8.67E+12 8.67E+12 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 1.11E+12 1.11E+10 1.10E+10 

All Products Summed 1.16E+10 1.21E+09 1.10E+09 

Downwind 
Bystander 
Child 2-<16 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 5.95E+09 5.95E+09 

No Foam B Dodecylbenzene sulfonate N/A 2.38E+09 2.38E+09 

No Foam B Ethanolamine 1.41E+10 5.51E+10 1.13E+10 

No Foam B Isopropyl alcohol N/A 1.05E+13 1.05E+13 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 1.35E+12 1.35E+10 1.34E+10 

All Products Summed 1.40E+10 1.47E+09 1.33E+09 

Downwind 
Bystander 

Adult 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 3.45E+10 3.45E+10 

No Foam B Dodecylbenzene sulfonate N/A 1.38E+10 1.38E+10 

No Foam B Ethanolamine 8.20E+10 3.20E+11 6.53E+10 

No Foam B Isopropyl alcohol N/A 9.33E+13 9.33E+13 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 7.82E+12 7.82E+10 7.74E+10 

All Products Summed 8.12E+10 8.52E+09 7.71E+09 
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Table 30: PDCP-65 Chronic MOEs for DWB 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Downwind 
Bystander 
Child <2 

Safari 20 SG Dinotefuran 9.21E+08 N/A 9.21E+08 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 2.46E+09 2.46E+09 

No Foam B Dodecylbenzene sulfonate N/A 9.83E+08 9.83E+08 

No Foam B Ethanolamine 5.84E+09 2.28E+10 4.65E+09 

No Foam B Isopropyl alcohol N/A 6.65E+12 6.65E+12 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 5.57E+10 5.57E+08 5.52E+08 

All Products Summed 5.29E+09 3.06E+08 2.90E+08 

Downwind 
Bystander 
Child 2-<16 

Safari 20 SG Dinotefuran 1.11E+09 N/A 1.11E+09 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 2.97E+09 2.97E+09 

No Foam B Dodecylbenzene sulfonate N/A 1.19E+09 1.19E+09 

No Foam B Ethanolamine 7.07E+09 2.76E+10 5.63E+09 

No Foam B Isopropyl alcohol N/A 8.05E+12 8.05E+12 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 6.74E+10 6.74E+08 6.68E+08 

All Products Summed 6.40E+09 3.71E+08 3.51E+08 

Downwind 
Bystander 

Adult 

Safari 20 SG Dinotefuran 6.46E+09 N/A 6.46E+09 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 1.72E+10 1.72E+10 

No Foam B Dodecylbenzene sulfonate N/A 6.90E+09 6.90E+09 

No Foam B Ethanolamine 4.10E+10 1.60E+11 3.26E+10 

No Foam B Isopropyl alcohol N/A 3.04E+13 3.04E+13 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 3.91E+11 3.91E+09 3.87E+09 

All Products Summed 3.71E+10 2.15E+09 2.03E+09 

Table 31: PDCP-66 Acute MOEs for DWB 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Downwind 
Bystander 
Child <2 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 2.02E+05 2.02E+05 

All Products Summed N/A 2.02E+05 2.02E+05 

Downwind 
Bystander 
Child 2-<16 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 2.45E+05 2.45E+05 

All Products Summed N/A 2.45E+05 2.45E+05 

Downwind 
Bystander 

Adult 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 1.42E+06 1.42E+06 

All Products Summed N/A 1.42E+06 1.42E+06 
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Table 32: PDCP-66 Subchronic MOEs for DWB 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total MOE 

Downwind 
Bystander 
Child <2 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 7.37E+07 7.37E+07 

All Products Summed N/A 7.37E+07 7.37E+07 

Downwind 
Bystander 
Child 2-<16 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 8.92E+07 8.92E+07 

All Products Summed N/A 8.92E+07 8.92E+07 

Downwind 
Bystander 

Adult 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 5.17E+08 5.17E+08 

All Products Summed N/A 5.17E+08 5.17E+08 

Table 33: PDCP-66 Chronic MOEs for DWB 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Downwind 
Bystander 
Child <2 

Safari 20 SG Dinotefuran 2.76E+07 N/A 2.76E+07 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 7.37E+07 7.37E+07 

All Products Summed 2.76E+07 7.37E+07 2.01E+07 

Downwind 
Bystander 
Child 2-<16 

Safari 20 SG Dinotefuran 3.34E+07 N/A 3.34E+07 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 8.92E+07 8.92E+07 

All Products Summed 3.34E+07 8.92E+07 2.43E+07 

Downwind 
Bystander 

Adult 

Safari 20 SG Dinotefuran 1.94E+08 N/A 1.94E+08 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 5.17E+08 5.17E+08 

All Products Summed 1.94E+08 5.17E+08 1.41E+08 
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Table 34: PDCP-66 Aerial Acute MOEs for DWB 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Downwind 
Bystander 
Child <2 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 4.40E+03 4.40E+03 

All Products Summed N/A 4.40E+03 4.40E+03 

Downwind 
Bystander 
Child 2-<16 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 5.32E+03 5.32E+03 

All Products Summed N/A 5.32E+03 5.32E+03 

Downwind 
Bystander 

Adult 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 3.09E+04 3.09E+04 

All Products Summed N/A 3.09E+04 3.09E+04 

Table 35: PDCP-66 Aerial Subchronic MOEs for DWB 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Downwind 
Bystander 
Child <2 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 1.61E+06 1.61E+06 

All Products Summed N/A 1.61E+06 1.61E+06 

Downwind 
Bystander 
Child 2-<16 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 1.94E+06 1.94E+06 

All Products Summed N/A 1.94E+06 1.94E+06 

Downwind 
Bystander 

Adult 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 1.13E+07 1.13E+07 

All Products Summed N/A 1.13E+07 1.13E+07 

Table 36: PDCP-66 Aerial Chronic MOEs for DWB 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Downwind 
Bystander 
Child <2 

Safari 20 SG Dinotefuran 6.01E+05 N/A 6.01E+05 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 1.61E+06 1.61E+06 

All Products Summed 6.01E+05 1.61E+06 4.38E+05 

Downwind 
Bystander 
Child 2-<16 

Safari 20 SG Dinotefuran 7.28E+05 N/A 7.28E+05 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 1.94E+06 1.94E+06 

All Products Summed 7.28E+05 1.94E+06 5.30E+05 

Downwind 
Bystander 

Adult 

Safari 20 SG Dinotefuran 4.22E+06 N/A 4.22E+06 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 1.13E+07 1.13E+07 

All Products Summed 4.22E+06 1.13E+07 3.07E+06 
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Table 37: PDCP-70 Acute MOEs for DWB 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Downwind 
Bystander 
Child <2 

Merit 2F Imidacloprid 6.51E+07 1.02E+08 3.98E+07 

Merit 2F Glycerin N/A 7.94E+08 7.94E+08 

All Products Summed 6.51E+07 9.07E+07 3.79E+07 

Downwind 
Bystander 
Child 2-<16 

Merit 2F Imidacloprid 7.89E+07 1.24E+08 4.82E+07 

Merit 2F Glycerin N/A 9.61E+08 9.61E+08 

All Products Summed 7.89E+07 1.10E+08 4.59E+07 

Downwind 
Bystander 

Adult 

Merit 2F Imidacloprid 4.57E+08 7.18E+08 2.79E+08 

Merit 2F Glycerin N/A 3.63E+09 3.63E+09 

All Products Summed 4.57E+08 6.00E+08 2.59E+08 

Table 38: PDCP-70 Subchronic MOEs for DWB 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Downwind 
Bystander 
Child <2 

Merit 2F Imidacloprid 1.93E+10 3.74E+09 3.13E+09 

Merit 2F Glycerin N/A 2.90E+11 2.90E+11 

All Products Summed 1.93E+10 3.69E+09 3.10E+09 

Downwind 
Bystander 
Child 2-<16 

Merit 2F Imidacloprid 2.33E+10 4.52E+09 3.79E+09 

Merit 2F Glycerin N/A 3.51E+11 3.51E+11 

All Products Summed 2.33E+10 4.47E+09 3.75E+09 

Downwind 
Bystander 

Adult 

Merit 2F Imidacloprid 1.35E+11 2.62E+10 2.20E+10 

Merit 2F Glycerin N/A 1.33E+12 1.33E+12 

All Products Summed 1.35E+11 2.57E+10 2.16E+10 

Table 39: PDCP-70 Chronic MOEs for DWB 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Downwind 
Bystander 
Child <2 

Merit 2F Imidacloprid 1.51E+10 3.74E+08 3.65E+08 

Merit 2F Glycerin N/A 2.90E+11 2.90E+11 

All Products Summed 1.51E+10 3.73E+08 3.64E+08 

Downwind 
Bystander 
Child 2-<16 

Merit 2F Imidacloprid 1.82E+10 4.52E+08 4.41E+08 

Merit 2F Glycerin N/A 3.51E+11 3.51E+11 

All Products Summed 1.82E+10 4.52E+08 4.41E+08 

Downwind 
Bystander 

Adult 

Merit 2F Imidacloprid 1.06E+11 2.62E+09 2.56E+09 

Merit 2F Glycerin N/A 1.33E+12 1.33E+12 

All Products Summed 1.06E+11 2.62E+09 2.55E+09 
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Table 40: PDCP-77 Acute MOEs for DWB 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Downwind 
Bystander 
Child <2 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 9.68E+09 1.52E+10 5.92E+09 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A 1.27E+11 1.27E+11 

No Foam B Dodecylbenzene sulfonate N/A 1.03E+08 1.03E+08 

No Foam B Ethanolamine 6.05E+08 2.36E+09 4.81E+08 

No Foam B Isopropyl alcohol N/A 6.91E+11 6.91E+11 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 1.36E+11 5.81E+08 5.78E+08 

All Products Summed 5.67E+08 8.38E+07 7.30E+07 

Downwind 
Bystander 
Child 2-<16 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 1.17E+10 1.84E+10 7.16E+09 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A 1.54E+11 1.54E+11 

No Foam B Dodecylbenzene sulfonate N/A 1.25E+08 1.25E+08 

No Foam B Ethanolamine 7.32E+08 2.85E+09 5.83E+08 

No Foam B Isopropyl alcohol N/A 8.36E+11 8.36E+11 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 1.65E+11 7.03E+08 7.00E+08 

All Products Summed 6.86E+08 1.02E+08 8.84E+07 

Downwind 
Bystander 

Adult 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 6.79E+10 1.07E+11 4.15E+10 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A 5.81E+11 5.81E+11 

No Foam B Dodecylbenzene sulfonate N/A 7.23E+08 7.23E+08 

No Foam B Ethanolamine 4.25E+09 1.65E+10 3.38E+09 

No Foam B Isopropyl alcohol N/A 3.16E+12 3.16E+12 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 9.54E+11 4.08E+09 4.06E+09 

All Products Summed 3.98E+09 5.88E+08 5.12E+08 
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Table 41: PDCP-77 Subchronic MOEs for DWB 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Downwind 
Bystander 
Child <2 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 1.91E+11 3.70E+10 3.10E+10 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A 3.09E+12 3.09E+12 

No Foam B Dodecylbenzene sulfonate N/A 2.51E+09 2.51E+09 

No Foam B Ethanolamine 1.47E+10 5.74E+10 1.17E+10 

No Foam B Isopropyl alcohol N/A 1.10E+13 1.10E+13 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 1.41E+12 1.41E+10 1.40E+10 

All Products Summed 1.35E+10 1.94E+09 1.70E+09 

Downwind 
Bystander 
Child 2-<16 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 2.31E+11 4.48E+10 3.75E+10 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A 3.74E+12 3.74E+12 

No Foam B Dodecylbenzene sulfonate N/A 3.04E+09 3.04E+09 

No Foam B Ethanolamine 1.78E+10 6.94E+10 1.42E+10 

No Foam B Isopropyl alcohol N/A 1.33E+13 1.33E+13 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 1.71E+12 1.71E+10 1.69E+10 

All Products Summed 1.64E+10 2.35E+09 2.06E+09 

Downwind 
Bystander 

Adult 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 1.34E+12 2.60E+11 2.18E+11 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A 1.41E+13 1.41E+13 

No Foam B Dodecylbenzene sulfonate N/A 1.76E+10 1.76E+10 

No Foam B Ethanolamine 1.03E+11 4.03E+11 8.22E+10 

No Foam B Isopropyl alcohol N/A 1.18E+14 1.18E+14 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 9.92E+12 9.92E+10 9.82E+10 

All Products Summed 9.50E+10 1.36E+10 1.19E+10 
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Table 42: PDCP-77 Chronic MOEs for DWB 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Downwind 
Bystander 
Child <2 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 1.49E+10 3.70E+08 3.61E+08 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A 3.09E+11 3.09E+11 

No Foam B Dodecylbenzene sulfonate N/A 2.51E+08 2.51E+08 

No Foam B Ethanolamine 1.47E+09 5.74E+09 1.17E+09 

No Foam B Isopropyl alcohol N/A 1.68E+12 1.68E+12 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 1.41E+10 1.41E+08 1.40E+08 

All Products Summed 1.22E+09 7.17E+07 6.77E+07 

Downwind 
Bystander 
Child 2-<16 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 1.81E+10 4.48E+08 4.37E+08 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A 3.74E+11 3.74E+11 

No Foam B Dodecylbenzene sulfonate N/A 3.04E+08 3.04E+08 

No Foam B Ethanolamine 1.78E+09 6.94E+09 1.42E+09 

No Foam B Isopropyl alcohol N/A 2.03E+12 2.03E+12 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 1.71E+10 1.71E+08 1.69E+08 

All Products Summed 1.48E+09 8.68E+07 8.20E+07 

Downwind 
Bystander 

Adult 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 1.05E+11 2.60E+09 2.53E+09 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A 1.41E+12 1.41E+12 

No Foam B Dodecylbenzene sulfonate N/A 1.76E+09 1.76E+09 

No Foam B Ethanolamine 1.03E+10 4.03E+10 8.22E+09 

No Foam B Isopropyl alcohol N/A 7.69E+12 7.69E+12 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 9.92E+10 9.92E+08 9.82E+08 

All Products Summed 8.59E+09 5.03E+08 4.75E+08 
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Table 43: PDCP-78 Acute MOEs for DWB 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Downwind 
Bystander 
Child <2 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 1.11E+09 1.74E+09 6.78E+08 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A 1.46E+10 1.46E+10 

No Foam B Dodecylbenzene sulfonate N/A 1.18E+07 1.18E+07 

No Foam B Ethanolamine 6.94E+07 2.70E+08 5.52E+07 

No Foam B Isopropyl alcohol N/A 7.92E+10 7.92E+10 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 1.56E+10 6.66E+07 6.63E+07 

All Products Summed 6.50E+07 9.61E+06 8.38E+06 

Downwind 
Bystander 
Child 2-<16 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 1.34E+09 2.11E+09 8.21E+08 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A 1.76E+10 1.76E+10 

No Foam B Dodecylbenzene sulfonate N/A 1.43E+07 1.43E+07 

No Foam B Ethanolamine 8.40E+07 3.27E+08 6.68E+07 

No Foam B Isopropyl alcohol N/A 9.59E+10 9.59E+10 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 1.89E+10 8.06E+07 8.03E+07 

All Products Summed 7.87E+07 1.16E+07 1.01E+07 

Downwind 
Bystander 

Adult 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 7.79E+09 1.22E+10 4.76E+09 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A 6.66E+10 6.66E+10 

No Foam B Dodecylbenzene sulfonate N/A 8.29E+07 8.29E+07 

No Foam B Ethanolamine 4.87E+08 1.90E+09 3.87E+08 

No Foam B Isopropyl alcohol N/A 3.62E+11 3.62E+11 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 1.09E+11 4.67E+08 4.65E+08 

All Products Summed 4.56E+08 6.74E+07 5.88E+07 
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Table 44: PDCP-78 Subchronic MOEs for DWB 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Downwind 
Bystander 
Child <2 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 3.29E+11 6.37E+10 5.33E+10 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A 5.31E+12 5.31E+12 

No Foam B Dodecylbenzene sulfonate N/A 4.31E+09 4.31E+09 

No Foam B Ethanolamine 2.53E+10 9.87E+10 2.01E+10 

No Foam B Isopropyl alcohol N/A 1.88E+13 1.88E+13 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 2.43E+12 2.43E+10 2.41E+10 

All Products Summed 2.33E+10 3.34E+09 2.92E+09 

Downwind 
Bystander 
Child 2-<16 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 3.98E+11 7.71E+10 6.46E+10 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A 6.43E+12 6.43E+12 

No Foam B Dodecylbenzene sulfonate N/A 5.22E+09 5.22E+09 

No Foam B Ethanolamine 3.06E+10 1.19E+11 2.44E+10 

No Foam B Isopropyl alcohol N/A 2.28E+13 2.28E+13 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 2.94E+12 2.94E+10 2.91E+10 

All Products Summed 2.82E+10 4.05E+09 3.54E+09 

Downwind 
Bystander 

Adult 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 2.31E+12 4.47E+11 3.74E+11 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A 2.43E+13 2.43E+13 

No Foam B Dodecylbenzene sulfonate N/A 3.03E+10 3.03E+10 

No Foam B Ethanolamine 1.78E+11 6.92E+11 1.41E+11 

No Foam B Isopropyl alcohol N/A 2.03E+14 2.03E+14 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 1.71E+13 1.71E+11 1.69E+11 

All Products Summed 1.63E+11 2.35E+10 2.05E+10 
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Table 45: PDCP-78 Chronic MOEs for DWB 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Downwind 
Bystander 
Child <2 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 1.28E+11 3.18E+09 3.11E+09 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A 2.66E+12 2.66E+12 

No Foam B Dodecylbenzene sulfonate N/A 2.16E+09 2.16E+09 

No Foam B Ethanolamine 1.27E+10 4.93E+10 1.01E+10 

No Foam B Isopropyl alcohol N/A 1.45E+13 1.45E+13 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 1.22E+11 1.22E+09 1.20E+09 

All Products Summed 1.05E+10 6.17E+08 5.83E+08 

Downwind 
Bystander 
Child 2-<16 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 1.55E+11 3.85E+09 3.76E+09 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A 3.22E+12 3.22E+12 

No Foam B Dodecylbenzene sulfonate N/A 2.61E+09 2.61E+09 

No Foam B Ethanolamine 1.53E+10 5.97E+10 1.22E+10 

No Foam B Isopropyl alcohol N/A 1.75E+13 1.75E+13 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 1.47E+11 1.47E+09 1.46E+09 

All Products Summed 1.27E+10 7.47E+08 7.05E+08 

Downwind 
Bystander 

Adult 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 9.00E+11 2.23E+10 2.18E+10 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A 1.22E+13 1.22E+13 

No Foam B Dodecylbenzene sulfonate N/A 1.51E+10 1.51E+10 

No Foam B Ethanolamine 8.88E+10 3.46E+11 7.07E+10 

No Foam B Isopropyl alcohol N/A 6.61E+13 6.61E+13 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 8.53E+11 8.53E+09 8.44E+09 

All Products Summed 7.39E+10 4.33E+09 4.09E+09 
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Table 46: PDCP-64 Acute MOEs for PAL 

Receptor Product Ingredient 
Dermal 

Veg MOE 
Dermal 

Soil MOE 
Total 
MOE 

Post-
Application 

Loader 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A N/A N/A 

No Foam B Dodecylbenzene sulfonate N/A N/A N/A 

No Foam B Ethanolamine 2.29E+04 8.19E+05 2.22E+04 

No Foam B Isopropyl alcohol N/A N/A N/A 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 5.10E+06 1.83E+08 4.96E+06 

All Products Summed 2.28E+04 8.15E+05 2.21E+04 

Table 47: PDCP-64 Subchronic MOEs for PAL 

Receptor Product Ingredient 
Dermal 

Veg MOE 
Dermal 

Soil MOE 
Total 
MOE 

Post-
Application 

Loader 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A N/A N/A 

No Foam B Dodecylbenzene sulfonate N/A N/A N/A 

No Foam B Ethanolamine 5.56E+05 1.99E+07 5.41E+05 

No Foam B Isopropyl alcohol N/A N/A N/A 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 5.30E+07 1.90E+09 5.16E+07 

All Products Summed 5.51E+05 1.97E+07 5.36E+05 

Table 48: PDCP-64 Chronic MOEs for PAL 

Receptor Product Ingredient 
Dermal 

Veg MOE 
Dermal 

Soil MOE 
Total 
MOE 

Post-
Application 

Loader 

Safari 20 SG Dinotefuran 8.77E+03 3.14E+05 8.53E+03 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A N/A N/A 

No Foam B Dodecylbenzene sulfonate N/A N/A N/A 

No Foam B Ethanolamine 5.56E+04 1.99E+06 5.41E+04 

No Foam B Isopropyl alcohol N/A N/A N/A 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 5.30E+05 1.90E+07 5.16E+05 

All Products Summed 7.47E+03 2.67E+05 7.26E+03 
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Table 49: PDCP-65 Acute MOEs for PAL 

Receptor Product Ingredient 
Dermal 

Veg MOE 
Dermal 

Soil MOE 
Total 
MOE 

Post-
Application 

Loader 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A N/A N/A 

No Foam B Dodecylbenzene sulfonate N/A N/A N/A 

No Foam B Ethanolamine 2.29E+04 8.19E+05 2.22E+04 

No Foam B Isopropyl alcohol N/A N/A N/A 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 5.10E+06 1.83E+08 4.96E+06 

All Products Summed 2.28E+04 8.15E+05 2.21E+04 

Table 50: PDCP-65 Subchronic MOEs for PAL 

Receptor Product Ingredient 
Dermal 

Veg MOE 
Dermal 

Soil MOE 
Total 
MOE 

Post-
Application 

Loader 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A N/A N/A 

No Foam B Dodecylbenzene sulfonate N/A N/A N/A 

No Foam B Ethanolamine 8.35E+06 2.99E+08 8.12E+06 

No Foam B Isopropyl alcohol N/A N/A N/A 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 7.96E+08 2.85E+10 7.74E+08 

All Products Summed 8.26E+06 2.96E+08 8.03E+06 

Table 51: PDCP-65 Chronic MOEs for PAL 

Receptor Product Ingredient 
Dermal 

Veg MOE 
Dermal 

Soil MOE 
Total 
MOE 

Post-
Application 

Loader 

Safari 20 SG Dinotefuran 6.58E+05 2.35E+07 6.40E+05 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A N/A N/A 

No Foam B Dodecylbenzene sulfonate N/A N/A N/A 

No Foam B Ethanolamine 4.17E+06 1.49E+08 4.06E+06 

No Foam B Isopropyl alcohol N/A N/A N/A 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 3.98E+07 1.42E+09 3.87E+07 

All Products Summed 5.60E+05 2.00E+07 5.45E+05 
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Table 52: PDCP-66 Acute MOEs for PAL 

Receptor Product Ingredient 
Dermal 

Veg MOE 
Dermal 

Soil MOE 
Total 
MOE 

Post-
Application 

Loader 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A N/A N/A 

All Products Summed N/A N/A N/A 

Table 53: PDCP-66 Subchronic MOEs for PAL 

Receptor Product Ingredient 
Dermal 

Veg MOE 
Dermal 

Soil MOE 
Total 
MOE 

Post-
Application 

Loader 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A N/A N/A 

All Products Summed N/A N/A N/A 

Table 54: PDCP-66 Chronic MOEs for PAL 

Receptor Product Ingredient 
Dermal 

Veg MOE 
Dermal 

Soil MOE 
Total 
MOE 

Post-
Application 

Loader 

Safari 20 SG Dinotefuran 1.32E+06 4.71E+07 1.28E+06 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A N/A N/A 

All Products Summed 1.32E+06 4.71E+07 1.28E+06 

Table 55: PDCP-66 Aerial Acute MOEs for PAL 

Receptor Product Ingredient 
Dermal 

Veg MOE 
Dermal 

Soil MOE 
Total 
MOE 

Post-
Application 

Loader 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A N/A N/A 

All Products Summed N/A N/A N/A 

Table 56: PDCP-66 Aerial Subchronic MOEs for PAL 

Receptor Product Ingredient 
Dermal 

Veg MOE 
Dermal 

Soil MOE 
Total 
MOE 

Post-
Application 

Loader 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A N/A N/A 

All Products Summed N/A N/A N/A 

CDFA 2019 E29 of E47 CDFA Statewide Program 
PDCP Addendum Human Health Risk Assessment 



   
    

  

 

  

 

 

 

Appendix 3A

Table 57: PDCP-66 Aerial Chronic MOEs for PAL 

Receptor Product Ingredient 
Dermal 

Veg MOE 
Dermal 

Soil MOE 
Total 
MOE 

Post-
Application 

Loader 

Safari 20 SG Dinotefuran 1.32E+06 4.71E+07 1.28E+06 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A N/A N/A 

All Products Summed 1.32E+06 4.71E+07 1.28E+06 

Table 58: PDCP-77 Acute MOEs for PAL 

Receptor Product Ingredient 
Dermal 

Veg MOE 
Dermal 

Soil MOE 
Total 
MOE 

Post-
Application 

Loader 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 3.96E+04 2.84E+07 3.96E+04 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A N/A N/A 

No Foam B 
Dodecylbenzene 

sulfonate 
N/A N/A N/A 

No Foam B Ethanolamine 4.95E+04 1.77E+06 4.82E+04 

No Foam B 
Isopropyl 
alcohol 

N/A N/A N/A 

No Foam B 
POE 

Nonylphenol 
N/A N/A N/A 

No Foam B 
Sodium xylene 

sulfonate 
1.11E+07 3.99E+08 1.08E+07 

All Products Summed 2.20E+04 1.66E+06 2.17E+04 
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Table 59: PDCP-77 Subchronic MOEs for PAL 

Receptor Product Ingredient 
Dermal 

Veg MOE 
Dermal 

Soil MOE 
Total 
MOE 

Post-
Application 

Loader 

Marathon II Greenhouse 
& Nursery Insecticide 

Imidacloprid 1.56E+07 5.60E+08 1.52E+07 

Marathon II Greenhouse 
& Nursery Insecticide 

Glycerin N/A N/A N/A 

No Foam B 
Dodecylbenzene 

sulfonate 
N/A N/A N/A 

No Foam B Ethanolamine 1.21E+06 4.32E+07 1.17E+06 

No Foam B 
Isopropyl 
alcohol 

N/A N/A N/A 

No Foam B 
POE 

Nonylphenol 
N/A N/A N/A 

No Foam B 
Sodium xylene 

sulfonate 
1.16E+08 4.14E+09 1.13E+08 

All Products Summed 1.11E+06 3.97E+07 1.08E+06 

Table 60: PDCP-77 Chronic MOEs for PAL 

Receptor Product Ingredient 
Dermal 

Veg MOE 
Dermal 

Soil MOE 
Total 
MOE 

Post-
Application 

Loader 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 1.22E+06 4.37E+07 1.19E+06 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A N/A N/A 

No Foam B Dodecylbenzene sulfonate N/A N/A N/A 

No Foam B Ethanolamine 1.21E+05 4.32E+06 1.17E+05 

No Foam B Isopropyl alcohol N/A N/A N/A 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 1.16E+06 4.14E+07 1.13E+06 

All Products Summed 1.01E+05 3.59E+06 9.73E+04 
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Table 61: PDCP-78 Acute MOEs for PAL 

Receptor Product Ingredient 
Dermal 

Veg MOE 
Dermal 

Soil MOE 
Total 
MOE 

Post-
Application 

Loader 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 3.96E+04 2.84E+07 3.96E+04 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A N/A N/A 

No Foam B Dodecylbenzene sulfonate N/A N/A N/A 

No Foam B Ethanolamine 4.95E+04 1.77E+06 4.82E+04 

No Foam B Isopropyl alcohol N/A N/A N/A 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 1.11E+07 3.99E+08 1.08E+07 

All Products Summed 2.20E+04 1.66E+06 2.17E+04 

Table 62: PDCP-78 Subchronic MOEs for PAL 

Receptor Product Ingredient 
Dermal 

Veg MOE 
Dermal 

Soil MOE 
Total 
MOE 

Post-
Application 

Loader 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 2.35E+08 8.40E+09 2.28E+08 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A N/A N/A 

No Foam B Dodecylbenzene sulfonate N/A N/A N/A 

No Foam B Ethanolamine 1.81E+07 6.47E+08 1.76E+07 

No Foam B Isopropyl alcohol N/A N/A N/A 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 1.74E+09 6.21E+10 1.69E+09 

All Products Summed 1.66E+07 5.95E+08 1.61E+07 
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Table 63: PDCP-78 Chronic MOEs for PAL 

Receptor Product Ingredient 
Dermal 

Veg MOE 
Dermal 

Soil MOE 
Total 
MOE 

Post-
Application 

Loader 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 9.16E+07 3.28E+09 8.91E+07 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A N/A N/A 

No Foam B Dodecylbenzene sulfonate N/A N/A N/A 

No Foam B Ethanolamine 9.04E+06 3.24E+08 8.80E+06 

No Foam B Isopropyl alcohol N/A N/A N/A 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 8.68E+07 3.11E+09 8.44E+07 

All Products Summed 7.52E+06 2.69E+08 7.32E+06 

Table 64: PDCP-64 Acute MOEs for CNW 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Combined 
Nursery 
Worker 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 3.46E+04 3.46E+04 

No Foam B Dodecylbenzene sulfonate N/A 1.39E+04 1.39E+04 

No Foam B Ethanolamine 4.64E+03 3.21E+05 4.58E+03 

No Foam B Isopropyl alcohol N/A 6.11E+07 6.11E+07 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 1.04E+06 7.85E+04 7.30E+04 

All Products Summed 4.62E+03 8.56E+03 3.00E+03 
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Table 65: PDCP-64 Subchronic MOEs for CNW 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Combined 
Nursery 
Worker 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 8.43E+05 8.43E+05 

No Foam B Dodecylbenzene sulfonate N/A 3.37E+05 3.37E+05 

No Foam B Ethanolamine 1.13E+05 7.81E+06 1.11E+05 

No Foam B Isopropyl alcohol N/A 2.28E+09 2.28E+09 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 1.08E+07 1.91E+06 1.62E+06 

All Products Summed 1.12E+05 2.08E+05 7.27E+04 

Table 66: PDCP-64 Chronic MOEs for CNW 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Combined 
Nursery 
Worker 

Safari 20 SG Dinotefuran 1.78E+03 N/A 1.78E+03 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 8.43E+04 8.43E+04 

No Foam B Dodecylbenzene sulfonate N/A 3.37E+04 3.37E+04 

No Foam B Ethanolamine 1.13E+04 7.81E+05 1.11E+04 

No Foam B Isopropyl alcohol N/A 1.49E+08 1.49E+08 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 1.08E+05 1.91E+04 1.62E+04 

All Products Summed 1.52E+03 1.05E+04 1.33E+03 
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Table 67: PDCP-65 Acute MOEs for CNW 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Combined 
Nursery 
Worker 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 3.97E+03 3.97E+03 

No Foam B Dodecylbenzene sulfonate N/A 1.59E+03 1.59E+03 

No Foam B Ethanolamine 6.53E+02 3.68E+04 6.41E+02 

No Foam B Isopropyl alcohol N/A 7.01E+06 7.01E+06 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 1.46E+05 9.00E+03 8.48E+03 

All Products Summed 6.50E+02 9.81E+02 3.91E+02 

Table 68: PDCP-65 Subchronic MOEs for CNW 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Combined 
Nursery 
Worker 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 1.45E+06 1.45E+06 

No Foam B Dodecylbenzene sulfonate N/A 5.80E+05 5.80E+05 

No Foam B Ethanolamine 2.38E+05 1.34E+07 2.34E+05 

No Foam B Isopropyl alcohol N/A 3.92E+09 3.92E+09 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 2.27E+07 3.29E+06 2.87E+06 

All Products Summed 2.36E+05 3.58E+05 1.42E+05 

Table 69: PDCP-65 Chronic MOEs for CNW 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Combined 
Nursery 
Worker 

Safari 20 SG Dinotefuran 1.88E+04 N/A 1.88E+04 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 7.25E+05 7.25E+05 

No Foam B Dodecylbenzene sulfonate N/A 2.90E+05 2.90E+05 

No Foam B Ethanolamine 1.19E+05 6.72E+06 1.17E+05 

No Foam B Isopropyl alcohol N/A 1.28E+09 1.28E+09 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 1.14E+06 1.64E+05 1.44E+05 

All Products Summed 1.60E+04 9.03E+04 1.36E+04 
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Table 70: PDCP-66 Acute MOEs for CNW 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Combined 
Nursery 
Worker 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 4.74E+02 4.74E+02 

All Products Summed N/A 4.74E+02 4.74E+02 

Table 71: PDCP-66 Subchronic MOEs for CNW 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Combined 
Nursery 
Worker 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 1.73E+05 1.73E+05 

All Products Summed N/A 1.73E+05 1.73E+05 

Table 72: PDCP-66 Chronic MOEs for CNW 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Combined 
Nursery Worker 

Safari 20 SG Dinotefuran 8.57E+03 N/A 8.57E+03 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 1.73E+05 1.73E+05 

All Products Summed 8.57E+03 1.73E+05 8.17E+03 

Table 73: PDCP-66 Aerial Acute MOEs for CNW 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Combined 
Nursery 
Worker 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 9.29E+02 9.29E+02 

All Products Summed N/A 9.29E+02 9.29E+02 

Table 74: PDCP-66 Aerial Subchronic MOEs for CNW 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Combined 
Nursery 
Worker 

Safari 20 SG Dinotefuran N/A N/A N/A 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 3.39E+05 3.39E+05 

All Products Summed N/A 3.39E+05 3.39E+05 
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Table 75: PDCP-66 Aerial Chronic MOEs for CNW 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Combined 
Nursery 
Worker 

Safari 20 SG Dinotefuran 4.76E+05 N/A 4.76E+05 

Safari 20 SG Sodium dodecylbenzene sulfonate N/A 3.39E+05 3.39E+05 

All Products Summed 4.76E+05 3.39E+05 1.98E+05 

Table 76: PDCP-77 Acute MOEs for CNW 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Combined 
Nursery 
Worker 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 3.31E+04 4.49E+06 3.29E+04 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A 2.44E+07 2.44E+07 

No Foam B Dodecylbenzene sulfonate N/A 3.04E+04 3.04E+04 

No Foam B Ethanolamine 1.01E+04 6.96E+05 9.91E+03 

No Foam B Isopropyl alcohol N/A 1.33E+08 1.33E+08 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 2.26E+06 1.71E+05 1.59E+05 

All Products Summed 7.69E+03 2.47E+04 5.86E+03 

Table 77: PDCP-77 Subchronic MOEs for CNW 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Combined 
Nursery 
Worker 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 3.18E+06 1.09E+07 2.46E+06 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A 5.94E+08 5.94E+08 

No Foam B Dodecylbenzene sulfonate N/A 7.40E+05 7.40E+05 

No Foam B Ethanolamine 2.45E+05 1.69E+07 2.41E+05 

No Foam B Isopropyl alcohol N/A 4.96E+09 4.96E+09 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 2.35E+07 4.17E+06 3.54E+06 

All Products Summed 2.25E+05 5.73E+05 1.62E+05 
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Table 78: PDCP-77 Chronic MOEs for CNW 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Combined 
Nursery 
Worker 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 2.48E+05 1.09E+05 7.58E+04 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A 5.94E+07 5.94E+07 

No Foam B Dodecylbenzene sulfonate N/A 7.40E+04 7.40E+04 

No Foam B Ethanolamine 2.45E+04 1.69E+06 2.41E+04 

No Foam B Isopropyl alcohol N/A 3.23E+08 3.23E+08 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 2.35E+05 4.17E+04 3.54E+04 

All Products Summed 2.04E+04 2.12E+04 1.04E+04 

Table 79: PDCP-78 Acute MOEs for CNW 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Combined 
Nursery 
Worker 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 1.47E+04 5.15E+05 1.43E+04 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A 2.80E+06 2.80E+06 

No Foam B Dodecylbenzene sulfonate N/A 3.49E+03 3.49E+03 

No Foam B Ethanolamine 1.41E+03 7.98E+04 1.39E+03 

No Foam B Isopropyl alcohol N/A 1.52E+07 1.52E+07 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 3.18E+05 1.96E+04 1.85E+04 

All Products Summed 1.28E+03 2.84E+03 8.84E+02 
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Table 80: PDCP-78 Subchronic MOEs for CNW 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Combined 
Nursery 
Worker 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 6.70E+06 1.88E+07 4.94E+06 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A 1.02E+09 1.02E+09 

No Foam B Dodecylbenzene sulfonate N/A 1.27E+06 1.27E+06 

No Foam B Ethanolamine 5.16E+05 2.91E+07 5.07E+05 

No Foam B Isopropyl alcohol N/A 8.53E+09 8.53E+09 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 4.96E+07 7.17E+06 6.26E+06 

All Products Summed 4.75E+05 9.85E+05 3.20E+05 

Table 81: PDCP-78 Chronic MOEs for CNW 

Receptor Product Ingredient 
Dermal 

MOE 
Inhalation 

MOE 
Total 
MOE 

Combined 
Nursery 
Worker 

Marathon II Greenhouse & 
Nursery Insecticide 

Imidacloprid 2.62E+06 9.39E+05 6.91E+05 

Marathon II Greenhouse & 
Nursery Insecticide 

Glycerin N/A 5.11E+08 5.11E+08 

No Foam B Dodecylbenzene sulfonate N/A 6.36E+05 6.36E+05 

No Foam B Ethanolamine 2.58E+05 1.46E+07 2.54E+05 

No Foam B Isopropyl alcohol N/A 2.78E+09 2.78E+09 

No Foam B POE Nonylphenol N/A N/A N/A 

No Foam B Sodium xylene sulfonate 2.48E+06 3.59E+05 3.13E+05 

All Products Summed 2.15E+05 1.82E+05 9.86E+04 
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Table 82: PDCP-70 Acute MOEs for PAR 

Receptor Product Ingredient 
Soil 

Dermal 
MOE 

Veg 
Dermal 

MOE 

Turf 
Dermal 

MOE 

Veg HtM 
MOE 

Turf HtM 
MOE 

Turf OtM 
MOE 

Soil Ing 
MOE 

Veg Ing 
MOE 

Total 
MOE 

Post-Application 
Resident Child 

<2 

Merit 2F Imidacloprid 9.40E+07 1.60E+04 5.42E+04 3.89E+04 1.32E+05 4.35E+06 8.95E+06 3.00E+03 2.23E+03 

Merit 2F Glycerin N/A N/A N/A 9.04E+07 3.07E+08 1.01E+10 2.08E+10 6.82E+06 6.21E+06 

All Products Summed 9.40E+07 1.60E+04 5.42E+04 3.89E+04 1.32E+05 4.35E+06 8.95E+06 3.00E+03 2.23E+03 

Post-Application 
Resident Child 

2-<16 

Merit 2F Imidacloprid 2.92E+07 2.19E+04 5.74E+04 3.74E+04 2.25E+05 5.47E+06 1.08E+07 6.36E+03 3.97E+03 

Merit 2F Glycerin N/A N/A N/A 8.69E+07 5.23E+08 1.27E+10 2.52E+10 1.45E+07 1.21E+07 

All Products Summed 2.92E+07 2.19E+04 5.74E+04 3.74E+04 2.25E+05 5.47E+06 1.08E+07 6.36E+03 3.97E+03 

Post-Application 
Resident Adult 

Merit 2F Imidacloprid 9.53E+07 1.51E+04 1.03E+05 N/A N/A N/A N/A 9.66E+03 5.57E+03 

Merit 2F Glycerin N/A N/A N/A N/A N/A N/A N/A 2.20E+07 2.20E+07 

All Products Summed 9.53E+07 1.51E+04 1.03E+05 N/A N/A N/A N/A 9.66E+03 5.57E+03 

Table 83: PDCP-70 Subchronic MOEs for PAR 

Receptor Product Ingredient 
Soil 

Dermal 
MOE 

Veg 
Dermal 

MOE 

Turf 
Dermal 

MOE 

Veg HtM 
MOE 

Turf HtM 
MOE 

Turf OtM 
MOE 

Soil Ing 
MOE 

Veg Ing 
MOE 

Total 
MOE 

Post-Application 
Resident Child 

<2 

Merit 2F Imidacloprid 8.65E+07 5.97E+04 2.02E+05 1.45E+05 4.94E+05 1.63E+07 8.24E+06 2.43E+03 2.26E+03 

Merit 2F Glycerin N/A N/A N/A 1.81E+09 6.14E+09 2.02E+11 1.51E+11 6.82E+06 6.79E+06 

All Products Summed 8.65E+07 5.97E+04 2.02E+05 1.45E+05 4.94E+05 1.63E+07 8.24E+06 2.43E+03 2.26E+03 

Post-Application 
Resident Child 

2-<16 

Merit 2F Imidacloprid 2.69E+07 8.20E+04 2.14E+05 1.40E+05 8.42E+05 2.05E+07 9.98E+06 5.16E+03 4.56E+03 

Merit 2F Glycerin N/A N/A N/A 1.74E+09 1.05E+10 2.54E+11 1.83E+11 1.45E+07 1.46E+07 

All Products Summed 2.69E+07 8.20E+04 2.14E+05 1.40E+05 8.42E+05 2.05E+07 9.97E+06 5.16E+03 4.56E+03 

Post-Application 
Resident Adult 

Merit 2F Imidacloprid 8.77E+07 5.65E+04 3.87E+05 N/A N/A N/A N/A 7.83E+03 6.76E+03 

Merit 2F Glycerin N/A N/A N/A N/A N/A N/A N/A 2.20E+07 2.20E+07 

All Products Summed 8.77E+07 5.65E+04 3.87E+05 N/A N/A N/A N/A 7.83E+03 6.76E+03 
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Table 84: PDCP-70 Chronic MOEs for PAR 

Receptor Product Ingredient 
Soil 

Dermal 
MOE 

Veg 
Dermal 

MOE 

Turf 
Dermal 

MOE 

Veg HtM 
MOE 

Turf HtM 
MOE 

Turf OtM 
MOE 

Soil Ing 
MOE 

Veg Ing 
MOE 

Total 
MOE 

Post-Application 
Resident Child 

<2 

Merit 2F Imidacloprid 2.01E+08 5.64E+05 1.92E+06 1.38E+06 4.67E+06 1.54E+08 1.91E+07 1.90E+03 1.89E+03 

Merit 2F Glycerin N/A N/A N/A 2.21E+10 7.49E+10 2.47E+12 1.84E+12 6.82E+06 6.82E+06 

All Products Summed 2.01E+08 5.64E+05 1.92E+06 1.50E+07 4.67E+06 1.54E+08 1.91E+07 1.90E+03 1.89E+03 

Post-Application 
Resident Child 

2-<16 

Merit 2F Imidacloprid 6.25E+07 7.76E+05 2.03E+06 1.32E+06 7.97E+06 1.93E+08 2.32E+07 4.03E+03 3.99E+03 

Merit 2F Glycerin N/A N/A N/A 2.12E+10 1.28E+11 3.10E+12 2.23E+12 1.45E+07 1.45E+07 

All Products Summed 6.25E+07 7.76E+05 2.03E+06 1.32E+06 7.96E+06 1.93E+08 2.32E+07 4.03E+03 3.99E+03 

Post-Application 
Resident Adult 

Merit 2F Imidacloprid 2.04E+08 5.35E+05 3.66E+06 N/A N/A N/A N/A 6.12E+03 6.04E+03 

Merit 2F Glycerin N/A N/A N/A N/A N/A N/A N/A 2.20E+07 2.20E+07 

All Products Summed 2.04E+08 5.35E+05 3.66E+06 N/A N/A N/A N/A 6.12E+03 6.04E+03 
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Table 85: PDCP-71 Acute MOEs for PAR 

Receptor Product Ingredient 
Soil 

Dermal 
MOE 

Soil Ing 
MOE 

Veg Ing 
MOE 

Total 
MOE 

Post-Application 
Resident Child <2 

Merit 2F Imidacloprid 1.08E+06 1.03E+05 5.08E+04 3.30E+04 

Merit 2F Glycerin N/A 2.41E+08 3.76E+06 3.70E+06 

All Products Summed 1.08E+06 1.03E+05 5.01E+04 3.27E+04 

Post-Application 
Resident Child 2-<16 

Merit 2F Imidacloprid 3.36E+05 1.25E+05 1.08E+05 4.94E+04 

Merit 2F Glycerin N/A 2.92E+08 7.98E+06 7.77E+06 

All Products Summed 3.36E+05 1.25E+05 1.07E+05 9.92E+04 

Post-Application 
Resident Adult 

Merit 2F Imidacloprid 1.10E+06 N/A 1.64E+05 1.43E+05 

Merit 2F Glycerin N/A N/A 1.21E+07 1.21E+07 

All Products Summed 1.10E+06 N/A 1.62E+05 1.41E+05 

Table 86: PDCP-71 Subchronic MOEs for PAR 

Receptor Product Ingredient 
Soil 

Dermal 
MOE 

Soil Ing 
MOE 

Veg Ing 
MOE 

Total 
MOE 

Post-Application 
Resident Child <2 

Merit 2F Imidacloprid 9.95E+05 9.48E+04 4.12E+04 2.79E+04 

Merit 2F Glycerin N/A 1.75E+09 3.76E+06 3.75E+06 

All Products Summed 9.95E+05 9.48E+04 4.08E+04 2.77E+04 

Post-Application 
Resident Child 2-<16 

Merit 2F Imidacloprid 3.09E+05 1.15E+05 8.74E+04 4.28E+04 

Merit 2F Glycerin N/A 2.12E+09 7.98E+06 7.95E+06 

All Products Summed 3.09E+05 1.15E+05 8.65E+04 4.26E+04 

Post-Application 
Resident Adult 

Merit 2F Imidacloprid 1.01E+06 N/A 1.33E+05 4.26E+04 

Merit 2F Glycerin N/A N/A 1.21E+07 1.21E+07 

All Products Summed 1.01E+06 N/A 1.32E+05 4.25E+04 
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Table 87: PDCP-71 Chronic MOEs for PAR 

Receptor Product Ingredient 
Soil 

Dermal 
MOE 

Soil Ing 
MOE 

Veg Ing 
MOE 

Total 
MOE 

Post-Application 
Resident Child <2 

Merit 2F Imidacloprid 2.31E+06 2.20E+05 3.22E+04 2.78E+04 

Merit 2F Glycerin N/A 2.13E+10 3.76E+06 3.76E+06 

All Products Summed 2.31E+06 2.20E+05 3.19E+04 2.76E+04 

Post-Application 
Resident Child 2-<16 

Merit 2F Imidacloprid 7.19E+05 2.67E+05 6.83E+04 5.06E+04 

Merit 2F Glycerin N/A 2.58E+10 7.98E+06 7.98E+04 

All Products Summed 7.19E+05 2.67E+05 6.77E+04 3.10E+04 

Post-Application 
Resident Adult 

Merit 2F Imidacloprid 2.34E+06 N/A 1.04E+05 9.96E+04 

Merit 2F Glycerin N/A N/A 1.21E+07 1.21E+07 

All Products Summed 2.34E+06 N/A 1.03E+05 9.88E+04 
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Table 88: PDCP-70 Acute MOEs for DPAR 

Receptor Ingredient 
Soil 

Dermal 
MOE 

Veg 
Dermal 

MOE 

Turf 
Dermal 

MOE 

Veg HtM 
MOE 

Turf 
HtM 
MOE 

Turf 
OtM 
MOE 

Soil Ing 
MOE 

Veg Ing 
MOE 

Dermal 
Drift MOE 

Inhalation 
Drift MOE 

Total 
MOE 

DPAR Child 
<2 

Imidacloprid 9.40E+07 1.60E+04 5.42E+04 3.89E+04 1.32E+05 4.35E+06 8.95E+06 3.00E+03 6.51E+07 1.02E+08 2.23E+03 

Glycerin N/A N/A N/A 9.04E+07 3.07E+08 1.01E+10 2.08E+10 6.82E+06 N/A 7.94E+08 6.16E+06 

Summed 9.40E+07 1.60E+04 5.42E+04 3.89E+04 1.32E+05 4.35E+06 8.95E+06 3.00E+03 6.51E+07 9.07E+07 2.23E+03 

DPAR Child 
2-<16 

Imidacloprid 2.92E+07 2.19E+04 5.74E+04 3.74E+04 2.25E+05 5.47E+06 1.08E+07 6.36E+03 7.89E+07 1.24E+08 3.97E+03 

Glycerin N/A N/A N/A 8.69E+07 5.23E+08 1.27E+10 2.52E+10 1.45E+07 N/A 9.61E+08 1.20E+07 

Summed 2.92E+07 2.19E+04 5.74E+04 3.74E+04 2.25E+05 5.47E+06 1.08E+07 6.36E+03 7.89E+07 1.10E+08 3.97E+03 

DPAR Adult 

Imidacloprid 9.53E+07 1.51E+04 1.03E+05 N/A N/A N/A N/A 9.66E+03 4.57E+08 7.18E+08 5.57E+03 

Glycerin N/A N/A N/A N/A N/A N/A N/A 2.20E+07 N/A 3.63E+09 2.18E+07 

Summed 9.53E+07 1.51E+04 1.03E+05 N/A N/A N/A N/A 9.66E+03 4.57E+08 6.00E+08 5.57E+03 
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Table 89: PDCP-70 Subchronic MOEs for DPAR 

Receptor Ingredient 
Soil 

Dermal 
MOE 

Veg 
Dermal 

MOE 

Turf 
Dermal 

MOE 

Veg HtM 
MOE 

Turf 
HtM 
MOE 

Turf 
OtM 
MOE 

Soil Ing 
MOE 

Veg Ing 
MOE 

Dermal 
Drift 
MOE 

Inhalation 
Drift MOE 

Total 
MOE 

DPAR Child 
<2 

Imidacloprid 8.65E+07 5.97E+04 2.02E+05 1.45E+05 4.94E+05 1.63E+07 8.24E+06 2.43E+03 1.93E+10 3.74E+09 2.26E+03 

Glycerin N/A N/A N/A 1.81E+09 6.14E+09 2.02E+11 1.51E+11 6.82E+06 N/A 2.90E+11 6.79E+06 

Summed 8.65E+07 5.97E+04 2.02E+05 1.45E+05 4.94E+05 1.63E+07 8.24E+06 2.43E+03 1.93E+10 3.69E+09 2.26E+03 

DPAR Child 
2-<16 

Imidacloprid 2.69E+07 8.20E+04 2.14E+05 1.40E+05 8.42E+05 2.05E+07 9.98E+06 5.16E+03 2.33E+10 4.52E+09 4.56E+03 

Glycerin N/A N/A N/A 1.74E+09 1.05E+10 2.54E+11 1.83E+11 1.45E+07 N/A 3.51E+11 1.43E+07 

Summed 2.69E+07 8.20E+04 2.14E+05 1.40E+05 8.42E+05 2.05E+07 9.97E+06 5.16E+03 2.33E+10 4.47E+09 4.56E+03 

DPAR Adult 

Imidacloprid 8.77E+07 5.65E+04 3.87E+05 N/A N/A N/A N/A 7.83E+03 1.35E+11 2.62E+10 6.76E+03 

Glycerin N/A N/A N/A N/A N/A N/A N/A 2.20E+07 N/A 1.33E+12 2.20E+07 

Summed 8.77E+07 5.65E+04 3.87E+05 N/A N/A N/A N/A 7.83E+03 1.35E+11 2.57E+10 6.76E+03 

Table 90: PDCP-70 Chronic MOEs for DPAR 

Receptor Ingredient 
Soil 

Dermal 
MOE 

Veg 
Dermal 

MOE 

Turf 
Dermal 

MOE 

Veg HtM 
MOE 

Turf HtM 
MOE 

Turf 
OtM 
MOE 

Soil Ing 
MOE 

Veg Ing 
MOE 

Dermal 
Drift 
MOE 

Inhalation 
Drift MOE 

Total 
MOE 

DPAR Child 
<2 

Imidacloprid 2.01E+08 5.64E+05 1.92E+06 1.38E+06 4.67E+06 1.54E+08 1.91E+07 1.90E+03 1.51E+10 3.74E+08 1.89E+03 

Glycerin N/A N/A N/A 2.21E+10 7.49E+10 2.47E+12 1.84E+12 6.82E+06 N/A 2.90E+11 6.82E+06 

Summed 2.01E+08 5.64E+05 1.92E+06 1.50E+07 4.67E+06 1.54E+08 1.91E+07 1.90E+03 1.51E+10 3.73E+08 1.89E+03 

DPAR Child 
2-<16 

Imidacloprid 6.25E+07 7.76E+05 2.03E+06 1.32E+06 7.97E+06 1.93E+08 2.32E+07 4.03E+03 1.82E+10 4.52E+08 3.98E+03 

Glycerin N/A N/A N/A 2.12E+10 1.28E+11 3.10E+12 2.23E+12 1.45E+07 N/A 3.51E+11 1.45E+07 

Summed 6.25E+07 7.76E+05 2.03E+06 1.32E+06 7.96E+06 1.93E+08 2.32E+07 4.03E+03 1.82E+10 4.52E+08 3.98E+03 

DPAR Adult 

Imidacloprid 2.04E+08 5.35E+05 3.66E+06 N/A N/A N/A N/A 6.12E+03 1.06E+11 2.62E+09 6.04E+03 

Glycerin N/A N/A N/A N/A N/A N/A N/A 2.20E+07 N/A 1.33E+12 2.20E+07 

Summed 2.04E+08 5.35E+05 3.66E+06 N/A N/A N/A N/A 6.12E+03 1.06E+11 2.62E+09 6.04E+03 
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Table 91: PDCP-71 Acute MOEs for DPAR 

Receptor Ingredient 
Soil 

Dermal 
MOE 

Soil Ing 
MOE 

Veg Ing 
MOE 

Dermal 
Drift 
MOE 

Inhalation 
Drift MOE 

Total 
MOE 

During-and-Post-
Application-Resident 

Child <2 

Imidacloprid 1.08E+06 1.03E+05 5.08E+04 N/A N/A 3.30E+04 

Glycerin N/A 2.41E+08 3.76E+06 N/A N/A 3.70E+06 

Summed 1.08E+06 1.03E+05 5.01E+04 N/A N/A 3.27E+04 

During-and-Post-
Application-Resident 

Child 2-<16 

Imidacloprid 3.36E+05 1.25E+05 1.08E+05 N/A N/A 4.93E+04 

Glycerin N/A 2.92E+08 7.98E+06 N/A N/A 7.76E+06 

Summed 3.36E+05 1.25E+05 1.07E+05 N/A N/A 4.90E+04 

During-and-Post-
Application-Resident 

Adult 

Imidacloprid 1.10E+06 N/A 1.64E+05 N/A N/A 1.42E+05 

Glycerin N/A N/A 1.21E+07 N/A N/A 1.21E+07 

Summed 1.10E+06 N/A 1.62E+05 N/A N/A 1.40E+05 

Table 92: PDCP-71 Subchronic MOEs for DPAR 

Receptor Ingredient 
Soil 

Dermal 
MOE 

Soil Ing 
MOE 

Veg Ing 
MOE 

Dermal 
Drift 
MOE 

Inhalation 
Drift MOE 

Total 
MOE 

During-and-Post-
Application-Resident 

Child <2 

Imidacloprid 9.95E+05 9.48E+04 4.12E+04 N/A N/A 2.79E+04 

Glycerin N/A 1.75E+09 3.76E+06 N/A N/A 3.75E+06 

Summed 9.95E+05 9.48E+04 4.08E+04 N/A N/A 2.77E+04 

During-and-Post-
Application-Resident 

Child 2-<16 

Imidacloprid 3.09E+05 1.15E+05 8.74E+04 N/A N/A 4.28E+04 

Glycerin N/A 2.12E+09 7.98E+06 N/A N/A 7.95E+06 

Summed 3.09E+05 1.15E+05 8.65E+04 N/A N/A 4.26E+04 

During-and-Post-
Application-Resident 

Adult 

Imidacloprid 1.01E+06 N/A 1.33E+05 N/A N/A 1.17E+05 

Glycerin N/A N/A 1.21E+07 N/A N/A 1.21E+07 

Summed 1.01E+06 N/A 1.32E+05 N/A N/A 1.16E+05 
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Table 93: PDCP-71 Chronic MOEs for DPAR 

Receptor Ingredient 
Soil 

Dermal 
MOE 

Soil Ing 
MOE 

Veg Ing 
MOE 

Dermal 
Drift 
MOE 

Inhalation 
Drift MOE 

Total 
MOE 

During-and-Post-
Application-Resident 

Child <2 

Imidacloprid 2.31E+06 2.20E+05 3.22E+04 N/A N/A 2.77E+04 

Glycerin N/A 2.13E+10 3.76E+06 N/A N/A 3.76E+06 

Summed 2.31E+06 2.20E+05 3.19E+04 N/A N/A 2.75E+04 

During-and-Post-
Application-Resident 

Child 2-<16 

Imidacloprid 7.19E+05 2.67E+05 6.83E+04 N/A N/A 5.05E+04 

Glycerin N/A 2.58E+10 7.98E+06 N/A N/A 7.97E+06 

Summed 7.19E+05 2.67E+05 6.77E+04 N/A N/A 5.02E+04 

During-and-Post-
Application-Resident 

Adult 

Imidacloprid 2.34E+06 N/A 1.04E+05 N/A N/A 9.93E+04 

Glycerin N/A N/A 1.21E+07 N/A N/A 1.21E+07 

Summed 2.34E+06 N/A 1.03E+05 N/A N/A 9.85E+04 
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Appendix 3A

Term 
Acetylcholine 

Acetylcholinesterase 

Active Ingredient 

Acute Exposure 

Acute Intake 

ADDc 

ADDsc 

Adjuvant 

Aerial application 

Aerobic 
biodegradation 
Aerosol 

AgDRIFT 

Age-Dependent 
Adjustment Factor 
(ADAF) 

Definition 
A neurotransmitter found in vertebrates that plays a critical role in transmitting impulses in both the central and peripheral nervous 
system. 
Enzyme that terminates nerve signals by breaking down acetylcholine. 

The chemical or substance component of a pesticide product that can kill, repel, attract, mitigate or control a pest. 

Acute exposure is one or a series of short-term exposures generally lasting less than 24 hours. For calculating human risk, an acute 
exposure is considered 24 hours.  In the human risk assessment, acute exposure values are compared to acute health effect endpoints to 
estimate acute risk. Acute health effect endpoints are effects observed at less than 14 days. 
The amount of chemical taken in by an individual during a single short-term exposure.  Units of mg/kg-day. 

The average daily dose calculated using a 365 day average EEC. The ADDc is used to calculate the Annual Average Daily Dose. 

The average daily dose calculated using a maximum 30-day average EEC instead of the acute EEC. The ADDsc is used to calculate the 
Subchronic Average Daily Dose. 
Material added to a pesticide mixture to improve or alter the deposition, toxic effects, mixing ability, persistence, or other qualities of 
the active ingredient. 
An application method comprised of a tank, boom and spray nozzles attached to fixed-winged aircraft or helicopter that delivers 
pesticide droplets low over the ground.  Commonly used to make applications to large areas when ground equipment is unavailable, 
impractical, or unsuitable. 
Breakdown of contaminants by bacteria, fungi, or other microorganisms in the presence of oxygen. 

Fine liquids or solids that are suspended in the air. 

A model that describes the overall method for evaluating off-site deposition of pesticide active and inert ingredients applied by aerial, 
ground, and orchard airblast spraying methods, as well as the methods for evaluating the potential of buffer zones to protect sensitive 
aquatic and terrestrial habitats from undesired exposures.  This tool was developed by the USEPA’s Office of Pesticide Programs, the 
U.S. Department of Agriculture's Agricultural Research Service, the U.S. Forest Service, and the Spray Drift Task Force (SDTF). 
An adjustment factor that accounts for increased carcinogenic potency during early life stages. 
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Appendix F: Glossary 
Term Definition 

Agency for Toxic Federal public health agency of the U.S. Department of Health and Human Services in Atlanta, Georgia 
Substances Disease 
Registry (ATSDR) 
Airblast Sprayer Application equipment comprised of a tank, sprayers with nozzles, and a fan towed behind a ground vehicle such as a tractor or all-

terrain vehicle (ATV). The pesticide is delivered by a low-pressure pump into the high-pressure airstream produced by the fan. The 
airstream is typically directed upwards and to each side in order to deliver pesticide spray droplets throughout a tree canopy. 

American Conference Health based values developed by committees that review existing published and peer-reviewed literature in various scientific 
of Government disciplines. These values are guidelines designed for industrial hygienists in making decisions regarding safe levels of exposure to 
Industrial Hygienists various chemical substances and physical agents found in the workplace. They are based on a time weighted average (TWA) of 8 hours 
Threshold Limit per day during a 40-hour work week. 
Values (AGIH TLV) 
Anaerobic Breakdown of contaminants by bacteria, fungi, or other microorganisms in the absence of oxygen. 
biodegradation 
Annual Average The estimated amount of exposure averaged over the duration of exposure. Often expressed in mg/kg-d. 
Daily Dose (AADD) 
Application Rate The quantity of pesticide applied per unit area or unit volume. It can be expressed according to the amount of product or active 
(AR) ingredient applied. Units can be lbs a.i./acre, kg a.i./ha, oz. (weight)/100 gallons, fl. oz./100 gallons, etc. 
Applicator (A) A worker who only applies the chemical and is a separate receptor from the worker who mixes and loads the chemical into the tank. 

Approved Treatment Program that is part of the Pierce’s Disease Control Program (PDCP) and allows qualified nurseries to ship nursery stock treated with 
Protocol (ATP) selected chemicals to non-infested areas without an origin inspection. 
AppScenID A unique ID that designates the specific combination of application methods and details for every application scenario in the Statewide 

scenario program. 
Aquatic Invertebrate Multipliers that are used to estimate concentrations of pesticides that are taken in or absorbed by an aquatic invertebrate. 
Uptake Factor 
(AIUF) 
Area Use Factor The proportion of a species home range or foraging area where food or prey will contain pesticide residues. 
(AUF) 
Asian Citrus Psyllid A 3 to 4 mm long insect with a light brown mottled body and head, and belongs to the Psyllidae family.  It is known to transmit 
(ACP) Candidatus Liberibacter asiaticus, which causes Huanglongbing in both citrus and close relatives to the citrus tree. 
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Appendix F: Glossary 
Term Definition 
Attractant A substance that lures insects to it, thereby removing them from crops, animals, or stored products. 

Average Daily Dose The amount of absorbed dose an individual receives from a given short-term exposure to a chemical per day. Units of mg/kg-day. 
(ADD) 
Average Suction at Green-Ampt's average suction at wet front 
the Wetting Front (m) 
Averaging Time The appropriate time period over which human exposure is averaged.  For acute assessments, exposures are averaged over the shortest 
(AT) exposure period that could produce an effect, usually an exposure event or a day.  For chronic assessments, the averaging time is 

typically equal to the exposure duration for non-cancer assessments, or a lifetime (70 years) for cancer assessments. Units of days or 
years. 

Backpack Motorizer Application equipment comprised of a tank that is worn on the back, a motorized pump, and a spray wand with one or more nozzles that 
Sprayer delivers pesticide spray droplets to the target site. 
Backpack Sprayer Application equipment consisting of a tank that is worn on the back, a hand-lever-operated pump, and a spray wand with one or more 

nozzles that delivers pesticide spray droplets to the target site. 
Bait Station Used to attract and kill pests using a pesticide and attractant. In the case of MAT, the bait station kills male fruit flies and is applied to 

utility poles and street trees at least 6 feet above the ground. 
Bait Trap A trap that lures pests using pheromones, odors, color, heat and other attractants. 

Baseline A designation given to any set of estimated environmental concentrations and risk results that reflect the original application scenario 
reported in the program-specific application scenarios table for each program, without any modifications (e.g. changes in application 
techniques, PPE, acres treated per day, etc.) that may influence risk outcomes. This designation is made within the RunID. 

Benthic The lowest level of a body of water which includes the sediment surface and sub-surface layers. 

Best Management Practices that are considered to be the most effective, practical, economical, and efficient means to obtain a specific objective. BMPs 
Practices (BMP) are often established to prevent water pollution, but they can be established to meet any objective of a critical nature within an industry. 
Bioaccumulation General term describing a process by which chemicals are taken up and retained by an organism either directly from exposure to a 

contaminated medium or by consumption of food containing the chemical. Body loads often increase as the duration of exposure 
increases. 

Bioconcentration Multipliers that are used to estimate the concentration of a chemical in biological tissue per concentration of the chemical in 
Factor (BCF) surrounding media (e.g., soil or water). 
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Term Definition 
Biodegradation A process by which microbial organisms transform (through metabolic or enzymatic action) the structure of chemicals introduced into 

the environment. 
Biomagnification The increasing concentration of a substance, such as a toxic chemical, in the tissues of organisms at successively higher trophic levels in 

a food chain. 
Biomagnification Multiplier used to estimate the increasing concentration of a substance, such as a toxic chemical, from one level of the food chain to a 
Factor (BMF) higher trophic level. 
Boll Weevil Trap Used to attract and trap weevils. Made up of the following parts: trap body, molded screen cone, and plastic collection chamber. 

Weevils attracted to the trap enter through the opening at the top of the molded screen cone. 
Buffer - Length (m) The length of the filter strip used in the Vegetated Filter Strips Modeling System - distance in the direction of flow. This typically 

corresponds to the distance from edge of the field to the water (stream, canal, pond, etc.). 
Buffer - Roughness The roughness at each segment used in the Vegetated Filter Strips Modeling System. 
(unitless) 
Buffer - Slope The slope at each segment used in the Vegetated Filter Strips Modeling System 
(fraction) 
Buffer - Width (m) The width of the filter strip used in the Vegetated Filter Strips Modeling System -movement in the direction perpendicular to the flow. 

This typically corresponds to the length of the side of the field adjacent to the filter. 
Buffer Zone Fumigation buffer zones are the area immediately surrounding a fumigation chamber or other fumigation activity. Restricted entry to a 
(Fumigation) buffer zone limits the access or time a person spends in areas near fumigations and are intended to reduce exposure to an acceptable 

level by allowing airborne residues to disperse before reaching the individual. 
Buffer Zone (Soil) Soil buffer zones are land areas situated between sites of pesticide application and a surface-water body that receives runoff. The term 

"filter strip" is often used synonymously, but filter strips generally contain vegetation. 
California California government agency responsible for protecting and promoting agriculture. 
Department of Food 
and Agriculture 
(CDFA) 
California California government agency whose mission is to protect human health and the environment by regulating pesticide sales and use, and 
Department of fostering reduced-risk pest management. 
Pesticide Regulation 
(DPR) 
California The state department responsible for public health in California. CDPH responsibilities include public outreach concerning health 
Department of Public related issues and enforcement of laws and regulations that protect health and ensure safety. 
Health (CDPH) 
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Term Definition 
California The state department responsible for protecting the public health and the environment from toxic harm. DTSC responsibilities include 
Department of Toxic enforcement of hazardous waste laws and regulations and the clean-up or overseeing of hazardous substance release sites. 
Substances Control 
(DTSC) 
California The State Water Board's data system for surface water quality in California. 
Environmental Data 
Exchange Network 
(CEDEN) 
California The cabinet-level California state agency responsible for developing, implementing, and enforcing environmental laws that regulate air, 
Environmental water and soil quality, pesticide use and waste recycling and reduction. 
Protection Agency 
(Cal/EPA) 
California A California statute that requires state and local agencies to identify the significant environmental impacts of their actions and to avoid 
Environmental or mitigate those impacts, if feasible. 
Quality Act (CEQA) 
California Food and A California legal code enacted by the California State Legislature to promote and protect the agricultural industry of the state and for 
Agricultural Code the protection of public health, safety, and welfare. 
(CFAC) 
Cancer Slope Factor An upper-bound, approximating a 95% confidence limit, on the increased cancer risk from a lifetime exposure to an agent. This 
(CSF/SF) estimate, usually expressed in units of proportion (of a population) affected per mg/kg-day, is generally reserved for use in the low-dose 

region of the dose-response relationship, that is, for exposures corresponding to risks less than 1 in 100.  Units of (mg/kg-day)^-1 
Canopy-Interception The interception factor (e.g., 20%) applied to foliar applications to account for residues blocked by foliage. 
Factor (CIF) 
Carcinogen A chemical classification for the purpose of risk assessment as an agent that is known or suspected to cause cancer in humans, including 

but not limited to a known or likely human carcinogen or a probable or possible human carcinogen. 
Carnivore A species that primarily consumes terrestrial vertebrate prey. 

Carrying Agent The liquid or powdered inert substance that is combined with the active ingredient in a pesticide formulation. 

Chemigation Application of pesticides to target areas through an irrigation system. 

Chromosomal Any change in the normal structure or number of chromosomes 
aberration 
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Term Definition 
Chronic Daily Intake The rate of the absorbed dose an individual receives from a given exposure to a chemical every day over a long-term duration. Units of 
(CDI) mg/kg-day. 
Chronic Exposure Chronic exposure is a long term exposure, usually lasting one year to a lifetime. For calculating human risk, a chronic exposure is 

considered the number of years a receptor is being exposed. The following are the receptors and the years that they are exposed: 
occupational exposure, 40 years; resident adult exposure, 24 years; and resident child exposure, 24 years. In the human risk assessment, 
chronic exposure values are compared against chronic endpoints to estimate chronic risk. Chronic health effect endpoints are effects 
observed at greater than 90 days. To extrapolate from a subchronic or acute health effect endpoint to a chronic health effect endpoint, an 
uncertainty factor (UF) of 10x is used. 

Clastogenic Agent capable of causing breakages of chromosomes. 

Clay Content (%) For ecological receptors, a chronic exposure is occurs over a long period of time relative to the life span of an organism or effectively 
infinite in duration relative to the response rate of the exposed system. 

Combined-Nursery- A worker employed at a nursery that is occupationally exposed to Statewide pesticide active ingredients, inert ingredients, and 
Worker (CNW) adjuvants while preparing pesticide solutions and applying them, as well as loading the treated plants into a truck for transport. 
Compound A substance formed by chemical union of two or more elements or ingredients in definite proportion by weight. 

Conceptual Site A schematic representation of an environmental system that demonstrates the transport and fate of contaminants through environmental 
Model (CSM) media to environmental receptors and their most likely exposure modes. 
Contact Rate (CR) The contact rate between contaminated environmental media and a receptor. Contact may occur through ingestion, inhalation, or dermal 

exposure and is expressed in units such as L/day, m3/day, and cm2/day. 
Conversion Factor A value used to convert units. For example, a conversion factor of 1000 could be used to convert mg to ug. 
(CF) 
Courant Number Courant number for the calculation of time step from 0.5-0.8 

Crop Factor C factor as defined in Muñoz-Carpena and Parsons, 2011 

Curve Number NRCS (SCS) Curve Number for the source area 

Cytotoxin A chemical agent that is toxic to cells. 
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Term Definition 
Dashboard Database The Dashboard Database (Dashboard) is an interface designed to provide quick and easy access to the supporting data used to perform 

the human health and ecological risk assessment for the California Department of Food and Agriculture (CDFA) Statewide 
Programmatic Environmental Impact Report (PEIR). 

de minimis Insignificant or negligible. 

Dermal Absorption A chemical-specific value that accounts for the desorption of a chemical from the soil matrix, contact via vegetation, or direct contact to 
Factor (DAF) the pesticide spray and absorption of the chemical across the skin. 
Detection Limit (DL) The smallest quantity of a substance that can be detected following accepted chemical analytical methods. 

Developmental The study of chemicals that disrupt or disturb an organism's early development. 
Toxicology 
Dislodgeable Foliar The amount of pesticide ingredient residue that can be dislodged from the two-sided foliar surface of a plant during a well-defined 
Residue (DFR) procedure. It is used, together with worker exposure determinations, to estimate transfer coefficients for workers re-entering treated 

crops.  DFR is also used as a conservative method for estimating residential exposure. 
Dosatron A water powered, proportional injector that dispenses and dilutes chemicals. 

Downwind Bystander Any human receptor 25 feet away from the application area, who has the potential to be exposed to off-site drift. Exposure can occur 
(DWB) through inhalation and dermal routes. 
Drench An application method where chemical is poured or sprayed on the soil at the base of a plant or tree, thereby reducing or eliminating the 

likelihood of chemical residue on foliage. The applied chemical seeps into the soil and is absorbed by the plant or tree via the roots. 
Drench applications can also be used to control soil-dwelling pests. 

Drift to Object (DtO) The fraction of pesticide applied that drifts from its target of application to an inanimate object. 

Drift to Turf (DtT) The fraction of pesticide applied that drifts from its target of application to turf. 

Drinking Water The exposure a human receptor receives from ingestion of water. 
Exposure (DWE) 
Drip Irrigation Drip irrigation is a form of irrigation that saves water and fertilizer by allowing water to drip slowly to the roots of many different 

plants, either onto the soil surface or directly onto the root zone, through a network of valves, pipes, tubing, and emitters. 
Droplet Size The frequency distribution of droplet sizes (either diameter or volume) that is characteristic of a pesticide product being applied. 
Distribution (DSD) 
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Term Definition 
Dry deposition The falling of small particles and gases to the earth without rain or snow. 

Dry Weight (dw) The weight of an organism without water content. 

During and Post A person living in a residential environment who is present 25 feet away during a residential application and has the potential to be 
Application Resident exposed to chemical residues immediately after the treatment as well. Typical exposures occur from off-site drift during applications 
(DPAR) and from contact with residues while performing activities in the garden after application. 
Ecological Risk The report prepared to evaluate the potential ecological risk associated with pesticide use under the California Department of Food and 
Assessment (ERA) Agriculture's (CDFA) Statewide Plant Pest Prevention and Management Program (Statewide Program). This document is intended to be 

referenced in tandem with this Dashboard Database. 
Ecotoxicity The study of how chemicals affect the environment and the organisms living in it. 

Emulsifiable A formulation type that is a liquid formulation containing the pesticide active ingredient, one or more solvents, and an emulsifier which 
Concentrate (EC, E) allows mixing of water. Such formulations commonly have “EC” or occasionally “E’’ within the product name. 
Endpoint A measurable occurrence of a health effect following exposure. 

Environmental Fate The life cycle of a chemical once it has been released into the environment. Includes the distribution, transformation, and external forces 
that affect a chemical's movement, accumulation, and degradation. 

Environmental Document that describes the impacts on the environment as a result of a proposed action. It also describes impacts of alternatives and 
Impact Report (EIR) plans to mitigate the impacts. 
Environmental Media A compartment in the environment that can contain a chemical of interest (e.g., soil, water). 

Erodibility Gradual wearing away of soil from natural or anthropogenic sources 

Estimated The amount of a pesticide ingredient estimated to exist in a particular environmental medium (e.g., food, water, soil) following an 
Environmental application.  For some instances in the human risk assessment, "EEC" was used as a general term to describe certain generic exposure 
Concentration (EEC) values that are inputted into the exposure calculations (e.g. unit exposures). 
Estimated Exposure A measured or estimated dose of a substance to which an organism is likely to be exposed, considering exposure by all sources and 
Dose (EED) routes. 
Estimation Programs A USEPA screening level software tool developed by the Office of Pollution Prevention and Toxics and Syracuse Research Corporation 
Interface (EPI) used to estimate physical and environmental properties. 
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Appendix F: Glossary 
Term Definition 
European Grapevine A 6-8 mm long moth with mosaic-patterned wings, which is known to feed on many plants including grapes. The third generation 
Moth (EGVM) larvae feed on ripening grapes making them susceptible to Botrytis cinerea (bunch rot). 
Event Frequency The number of times a certain event occurs in a day.  Units of events/day. 
(EV) 
Evolutionary A population of organisms that is substantially and reproductively isolated from other conspecific populations and that represents an 
Significant Units important component of evolutionary legacy of the species. 
(ESU) 
EXAMS-PRZM A USEPA program that estimates reproducible maximum water concentrations for different time periods (peak, 4-day, 21-day, 60-day, 
Exposure Simulation annual), which are derived by coupling 30-year time-series of meteorological data to linked PRZM/EXAMS simulation studies. 
Shell (EXPRESS) Multiple geographic and agronomic settings are also taken into account in EXPRESS. 
Exposure Analysis Developed by Environmental Fate and Effects Division (EFED) of the Office of Pesticide Products (OPP) of the USEPA. Contains a set 
Modeling System of process modules that link fundamental chemical properties to the limnological parameters that estimate the kinetics of fate and 
(EXAMS) transport in aquatic systems. 
Exposure Duration Amount of time an individual is exposed to a pesticide ingredient via one or all routes of exposure.  Units of years. 
(ED) 
Exposure Factor Exposure factors are parameters related to human behavior and characteristics that affect the extent to which a receptor is exposed to a 

chemical. They are often utilized for both qualitative and quantitative purposes (USEPA, 2011p). 
Exposure Frequency The number of days on which a particular exposure to a chemical occurs in a year.  Units of days/year. 
(EF) 
Exposure Pathways through which a receptor could potentially come into contact with pesticide (e.g., dermal contact with soil). 
Pathway/Exposure 
Route 
Exposure Point A location within which an exposed receptor may reasonably be assumed to move at random and where contact with an environmental 
Concentrations (EPC) medium is equally likely at all sub-locations. 
Exposure Time (ET) Amount of time an individual is exposed to a pesticide ingredient via one or all routes of exposure.  Units of hours/day. 

Extraction by Saliva The fraction of chemical residue that is extracted by saliva from a hand or object when contact is made with the mouth. 
(SE) 
Federal Insecticide, Federal regulation which provides federal control of pesticide distribution, sale, and use. All pesticides used in the United States must 
Fungicide and be registered (licensed) by USEPA. Registration assures that pesticides will be properly labeled. Use of each registered pesticide must 
Rodenticide Act be consistent with use directions contained on the label or labeling. 
(FIFRA) 
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Appendix F: Glossary 
Term Definition 
Feedback the change Flag to feedback the change in slope and surface roughness at the sediment wedge for each time step (0 = no feedback; 1 = feedback). 
in slope and Used in the Vegetated Filter Strips Modeling System 
roughness at the 
sediment wedge 
Filter Strip See Buffer Zone (Soil) 

Flagger Individuals who guide aerial applicators from the ground during the release of a pesticide product onto its target. 

Flowable (F) A formulation type that is a finely ground pesticide suspended in a liquid and mixed with water for application. 

Foliar Pesticide A pesticide applied to the plant surface that may or may not be taken up by the plant. Foliar pesticides are effective against pests from 
direct spray deposition or as a result of either the chemical’s presence on the plant surface or the chemical entering the plant and 
becoming systemically active by spreading throughout the plant tissue. 

Food Intake Rate The amount of food that is ingested over a period of time. 
(FIR) 
Food Quality A safety factor included in the establishment of pesticide tolerances based on the FQPA of 1996. It is designed to protect infants and 
Protection Act Safety children. 
Factor (FQPA SF) 
Formulation A mixture of active and inert ingredients. 

Fraction Ingested (FI) Fraction of pesticide absorbed following ingestion of contaminated soil (unitless). 

Fraction of Hand The fraction of a hand that the mouth makes contact with in hand-to-mouth exposure assessments. 
Surface Area 
Mouthed per Event 
(Fm) 
Fraction of Organic The fraction of organic carbon in the soil. Used in estimating the terrestrial vegetation update factor (VUF). 
Carbon (Foc) 
Fraction of Residue The fraction of pesticide residue that has dissipated per day, often estimated through use of first-order rate kinetics and the ingredient 
that Dissipates per half-life on the media of interest (e.g., soil). 
Day 
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Appendix F: Glossary 
Term Definition 
Fraction of Residue The fraction of chemical residue that dissipates from the surface of vegetation, turf, or an object each day. 
that Dissipates per 
Day (FD) 
Fraction of the filter Relative distance from the upper filter edge where the check for ponding conditions is made (i.e., 1 = end filter, 0.5 = mid point, 0 = 
where ponding is beginning) 
checked 
Fraction of Total Fraction of active ingredient on hands compared to total surface residue from the dermal transfer coefficient study (unitless). 
Residue on Hands 
(FaiHands) 
Fraction of Total The fraction of pesticide residue that could be transferred to an object following an application. 
Residue on Object 
(Fo) 
Fraction of Fraction of pesticide available as transferable residue on treated or contaminated turf or foliage. 
Transferable a.i. 
(FAR) 
Frugivore Species with a diet consisting of primarily of fruits. 

Fumigant Gas applied to soil, structures, or post-harvest treatment of commodities and acts as an acaricide, antimicrobial, fungicide, insecticide, 
nematicide and vertebrate control agent. 

Fumigation Application of fumigant to soil, structures, or post-harvest treatment of commodities and acts as an acaricide, antimicrobial, fungicide, 
insecticide, nematicide and vertebrate control agent. 

Fumigation Chamber An enclosed room with a circulating fan and an exhaust port. Commodities are loaded into this room, and during fumigation, the 
fumigant is introduced into the chamber by being released in front of the fan, being passed through a vaporizer, or allowing it to 
evaporate from a shallow pan. When fumigant exposure is complete, the chamber is vented and evacuated. 

Fumigation An individual downwind from a commodity fumigation site that has the potential to be exposed to fumigants through off-site drift. 
Downwind Bystander 
(FDWB) 
Fumigation Worker A worker employed at any commodity fumigation facility who has the potential to be exposed during any fumigation activity, including 
(FUW) 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. 
Generally Defined by USFDA as a substance indirectly or directly added to food that is regarded as generally safe via the oral route of exposure. 
Recognized As Safe Although no database exists for GRAS, substances considered GRAS can be found in USEPA’s Reregistration Eligibility Decision, 
(GRAS) Code of Federal Regulations and in the data from the manufacturer. 
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Appendix F: Glossary 
Term Definition 
Genotoxicity The property of a chemical that is damaging to DNA and thereby capable of causing mutations or cancer. 

Glassy-Winged A large leaf hopper, belonging to the Cicadellidae family, which feeds on plants by injecting a needle-like mouth into the plant’s xylem. 
Sharpshooter It is a vector for Pierce’s Disease. 
(GWSS) 
Granivores Species with a diet consisting of primarily grains and seeds. 

Groundboom sprayer A type of application equipment comprised of a chemical mixing tank and a system of evenly spaced spray nozzles.  The equipment can 
be attached to, or extend from a truck, tractor, or ATV, or it can be held by hand.  The nozzles are directed towards the ground or target 
vegetation and allow the applicator to control the application rate. 

Ground Plants that typically grow densely and are low to the ground (e.g., mosses). 
Cover/Groundcover 
Groundwater An area of land that is vulnerable to the movement of pesticides to ground water according to either leaching or runoff processes (DPR, 
Protection Areas 2013d). 
(GWPAs) 
Groundwater The list of pesticides that are designated as having the potential to pollute ground water. 
Protection List 
(GWPL) 
Gypsy Moth A moth originally from Europe and Asia that was brought to the US for breeding experiments and escaped. Gypsy moth caterpillars are 

known to rapidly defoliate trees causing trees to be more susceptible to pests and diseases. 
Haemorrhage Bleeding from ruptured blood vessels 

Half-life The period of time required for the environmental concentration of a chemical to decrease by half. 

Hand-to-mouth A potential exposure pathway in which pesticide residues on the hands may be transferred to a receptor's mouth, resulting in incidental 
(HtM) ingestion. 
Hazardous A toxicology database providing information on human exposure, industrial hygiene, emergency handling procedures, environmental 
Substances Database fate, and regulatory requirements for potentially hazardous chemicals. Maintained by the U.S. National Library of Medicine of the 
(HSDB) National Institutes of Health. 
Height of Grass (cm) Filter media height 
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Appendix F: Glossary 
Term Definition 
Hematocrit The volume percentage of red blood cells in whole blood 

Henry’s Law The degree to which a chemical, as a gas, will dissolve in a liquid. 
Constant 
Herbivores Species with a diet consisting of primarily vegetation such as leaves and stems. 

Huanglongbing Plant disease caused by a phloem-restricted bacterium that is vectored by the Asian Citrus Psyllid. In citrus, HLB symptoms include 
(HLB) blotchy, yellow, asymmetric mottling of leaves. 
Hudson Sprayer A type of application equipment comprised of a hand-carried tank, a manually-pressurized pump, and a spray wand that delivers 

pesticide droplets to the target site. 
Human Equivalent The human concentration (for inhalation exposure) or dose (for other routes of exposure) of an agent that is believed to induce the same 
Concentration (HEC) magnitude of toxic effect as the experimental animal species concentration or dose. This adjustment incorporates the ratio of the animal 

respiration rate to human respiration rate. 
Human Health Risk The report prepared to evaluate the potential human health risk associated with pesticide use under the California Department of Food 
Assessment (HHRA) and Agriculture's (CDFA) Statewide Plant Pest Prevention and Management Program (Statewide Program). This document is intended 

to be referenced in tandem with this Dashboard Database. 
Hydraulic sprayer Application equipment that contain a tank, pump with agitator, pressure gauge, regulating valve, relief valve, control valves, piping and 

nozzles, power source, and support frame. 
Hydrolysis Breakdown of a chemical due to reaction with water. 

Hyperaemia Process by which body increases blood flow to meet the metabolic needs of its different tissues in health and disease. 

Impregnated Wick Trap component that contains lures and capturing agents to attract and stun the insect. 

Incoming Sediment Incoming sediment characteristics include sediment particle class, percent of particles from incoming sediment with diameter > 0.0037 
Characteristics cm, incoming flow sediment concentration, porosity of deposited sediment, sediment particle size (d50), and sediment particle density. 
Index Lifestage (ILS) An index lifestage (ILS) represents “the lifestage of highest concern due to unique behavioral characteristics that may lead to higher 

levels of exposure.” The USEPA determined these index lifestages through both “quantitative (e.g., exposure assessments) and 
qualitative (e.g., exposure and activity data) considerations,” and assessment of the ILS is expected to “protect for the exposures and 
risks for all potentially exposed lifestages” (USEPA, 2012l). 
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Appendix F: Glossary 
Term Definition 
Inert Ingredient Any ingredient other than the active ingredient. It may be a solvent, carrier, or any other chemical not intended to affect the target pest 

directly. 
Inhalation Absorption A chemical-specific value that accounts for the absorption of the chemical in the lung. 
Factor (IAF) 
Inhalation Rate (IRi) The volume of air a person breathes over a specific period of time. Units include cubic meters/hour. 

Initial Water Content Initial soil-water content 
(cm^3/cm^3) 
Insect Growth A chemical that interrupts the life cycle of an insect by inhibiting maturity of the insect (e.g. transforming to its next growth stage). 
Regulator (IGR) 
Insecticide A chemical agent designed to kill insects. 

Insectivore Species with a diet consisting of primarily terrestrial insects. 

Integrated Pest A CDFA Program which conducts a wide range of pest management and eradication projects. 
Control (IPC) 
Integrated Pest A long-term pest management system that focuses on pest prevention and damage through a combination of techniques, such as 
Management (IPM) biological control, habitat manipulation, modification of cultural practices, and use of resistant variety crops/plants/etc. 
Integrated Risk USEPA's human health assessment program that evaluates information on health effects that may result from exposure to environmental 
Information System contaminants. Its database provides science-based human health assessments to support USEPA's regulatory activities, and chemical-
(IRIS) specific information. 
Interspecies Arising or occurring between species. 

Invertivores Species with a diet consisting of primarily invertebrates such as earthworms or snails. 

In-vitro The use of animal or plant tissues or organs in a test tube or artificial environment to conduct more detailed and convenient biological 
studies. 

In-vivo The use of whole organisms to conduct studies. 
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Appendix F: Glossary 
Term Definition 
Jackson Trap A triangular, plastic-coated trap that is hung in foliage. It contains a solid lure plug that is suspended in the trap, and a sticky insert at 

the bottom of the trap. 
Japanese Beetle A broadly oval, metallic insect about ½” long and a ¼” wide. It is known to use a wide range of plants as hosts and can cause a loss of 

export markets and damage to crops, nursery stock, and ornamental plants. 
Japanese Beetle Trap A plastic trap consisting of four fins attached to a funnel which directs beetles into a screw-on can at the bottom of the trap. Beetles 

respond to the attractants, fly into the fins, and fall down the funnel into the beetle can. 
Kaolinosis Benign case of pneumoconiosis, which mildly impairs the lung function and has fibrogenic potential considered to be at least an order 

of magnitude less than quartz. 
Koc – Organic The ratio of chemical present in the organic carbon fraction of the soil versus the chemical concentration in water at equilibrium. It is 
Carbon Absorption useful in predicting the mobility of a chemical in the soil. 
Coefficient 
Kow Aquatic Estimates potential bioaccumulation of hydrophobic organic pesticides in freshwater aquatic food webs and subsequent risks to 
BioAccumulation mammals and birds via consumption of contaminated aquatic prey. This model can also be used to estimate pesticide concentrations in 
Model (KABAM) fish tissues consumed by humans. 
Kow– Octanol-Water The ratio of a chemical present in octanol versus water at equilibrium. It reflects the ability of a chemical to dissolve in many plant and 
Partition Coefficient animal fatty or waxy tissues and is used to predict many environmental fate properties of the chemical. 
Lacrimation Secretion and discharge of tears. 

Larva The immature, wingless, and often worm-like feeding form that hatches from the egg of many insects, alters chiefly in size while 
passing through several molts, and is finally transformed into a pupa or chrysalis from which the adult emerges. 

LC50 The concentration of a chemical needed to produce death in 50% of the test population - median lethal concentration. 

LD50 The dose of a chemical needed to produce death in 50% of the test population - median lethal dose. 

Level of Concern For Human Health Risk Assessment, the LOC is synonymous to a target Margin of Exposure (MOE). The target MOE for human risk 
(LOC) assessment is compared to a specific scenario derived MOE to estimate risk. Generally the appropriate LOC of 100 is used because it 

takes into account intraspecies and interspecies. Additionally, a FQPA SF is used if necessary. 
Lifetime (LT) The life span of a particular organism. For humans, this is assumed to be 70 years or 22,550 days. 

Lifetime Average The estimated dose to an individual averaged over a lifetime of 40 years (non-cancer assessment) or 70 years (cancer assessment). 
Daily Dose (LADD) Units of mg/kg-day. 
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Appendix F: Glossary 
Term Definition 
Light Brown Apple A light brown, yellowish moth with a wingspan of 16-25 mm long, originally from Australia that is known to be an economically 
Moth (LBAM) important pest due to damaging a wide range of crops and other plants. 
Limnetic The surface waters of a lake open to light penetration. 

Lindgren Funnel A series of black funnels that mimic standing trees suspended from branches or rope. The bottom of the funnel leads to a container that 
is filled with an attractant. 

Lowest Observable The lowest tested concentration of an effluent or a toxicant where a toxic response can be observed on aquatic or soil-dwelling test 
(Adverse) Effect organisms at a specific time of observation. 
Concentration 
(LOAEC/LOEC) 
Lowest Observable The lowest dose in a toxicity study resulting in adverse health effects. 
(Adverse) Effect 
Level 
(LO(A)EL/LOAEL) 
Lure Synonym to attractant. See Attractant definition in glossary. 

Male Attractant Use of male specific lures to attract flies to a bait station. Its purpose is to remove all males from a population in order to prevent 
Technique (MAT) mating, thereby leading to eventual collapse of the population as reproduction ceases. Formulations are prepared by mixing a male lure 

with an insecticide into a slow release matrix. 
Manually pressurized See 'Hudson Sprayer' 
sprayer 
Margin of Exposure The concept used to estimate non-cancer risk for each chemical is the margin of exposure (MOE). This unit measures how close the 
(MOE) receptor’s daily intake is to the NOAEL, or toxicity of the chemical (e.i. how close a chemical exposure is to being a concern). 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 MOE is unitless. 

Margin of Safety Synonymous to MOE. The concept used to estimate non-cancer risk for each chemical is the margin of exposure (MOS). This unit 
(MOS) measures how close the receptor’s daily intake is to the NOAEL, or toxicity of the chemical (e.i. how close a chemical exposure is to 

being a concern). A MOS equal to or greater than 100 is considered adequate for the protection of human health when based on No 
Observable Adverse Effect Levels (NOAELs) from non-human mammalian studies. 

Mating Disruption A pest management technique in which synthetically produced insect sex pheromones are released in large amounts to confuse the 
males of a specific species and limit their ability to locate calling females of the same species. 
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Appendix F: Glossary 
Term Definition 
Maximum A standard set by the USEPA for drinking water quality that identifies the threshold limit of the amount of a chemical that is allowed in 
Contaminant Level public water systems. 
(MCL) 
Maximum Iteration Maximum number of iterations allowed in the Picard loop 

Maximum Surface The amount of excess rainfall that must be filled at the surface before runoff can begin. 
Storage (m) 
McPhail Trap Plastic trap with a pheromone dispenser at the top and an inverted funnel at the base. The insect is attracted to the pheromone being 

released, enters the trap through a hole at the base, and when exhausted, falls into the pesticide contained in the inverted funnel base. 
Mechanically Also known as a  "mechanically pressurized sprayer". Application equipment comprised of a hose attached to a pesticide mixing tank 
Pressurized Handgun which is pressurized by a mechanically-powered pump.  The tank is typically mounted on a truck or ATV.   A nozzle at the end of the 

hose allows the applicator to direct the spray and control the application rate. 
Mechanically See "mechanically pressurized handgun". 
Pressurized Sprayer 
Mechanism of Action Specific biochemical interaction or physical porcess through which a pesticide produces its adverse effect in the target pest or non-target 

species. 
Metabolism The sum of the physical and chemical processes in an organism by which its material substance is produced, maintained, and destroyed, 

and by which energy is made available. 
Methyl Bromide Methyl bromide residue levels in commodity 
Commodity Residue 
Level (R0) 
Methyl Bromide Methyl bromide air concentration in commodity transport container resulting from off-gassing of fumigant treated plants. 
Concentration in 
Transport Container 
(Cmb) 
Methyl Bromide Methyl bromide residue half-life in commodity 
Residue Half-Life 
(λmb) 
Minimum Risk A minimum risk pesticide means the pesticide product is not subject to federal registration requirements. It has been shown to be 
Pesticide demonstrably safe for its intended use. All minimum risk pesticides must meet the following criteria:  (1) The pesticide product must 

contain specific active ingredients, (2) The pesticide product must contain only those inert ingredients that have been classified by 
USEPA as List 4A Inert Ingredients of Minimal Concern, (3) All active and inert ingredients must be listed on the label. Active 
ingredients must be listed by name and percentage weight. Inert ingredients must be listed by name, (4) The label cannot include any 
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Term Definition 

false and misleading statements, and claims that minimum risk pesticides that protect human or public health are prohibited, (5) In 
general, public health claims are prohibited. Minimum risk pesticide labels may not bear claims to control rodent, insect, or microbial 
pests in a way that links the pesticide with any specific disease. Also, pesticides that are intended for use in a manner that may result in 
food or feed must have maximum residue tolerances or exemptions from the requirement of a tolerance. 

Mixer Loader A worker who is occupationally exposed to pesticide active ingredients, inert ingredients, and adjuvants while preparing pesticide 
Applicator (MLA) solutions and applying them. 
Mixer-Loader (ML) A worker who only mixes and loads the pesticide active ingredients, inert ingredients, and adjuvants into the tank of the application 

equipment and is separate from the worker who applies the chemical. 
Molecular Weight The weight of a molecule calculated by summing the atomic weights of the atoms making up the chemical's formula. 
(MW) 
Mutagen Agent causing a change in the DNA sequence of a cell's DNA. Mutations can lead to birth defects, miscarriages, or cancer. 

National Institute for NIOSH developed RELs for hazardous substances or conditions in a workplace based on a time weighted average (TWA) of 10 hours 
Occupational Safety per day during a 40-hour workweek. These values were determined by using risk evaluations using human or animal health effects data, 
and Health and on an assessment of what levels can be achieved by engineering controls and measured by analytical techniques. 
Recommended 
Exposure Limit 
(NIOSH REL) 
National Institute of One of the research institutes under the National Institutes of Health (NIH) whose mission is to discover how the environment affects 
Environmental people in order to promote healthier lives. 
Health Sciences 
(NIEHS) 
National Resources A federal agency within the United States Department of Agriculture (USDA) that provides technical assistance to farmers, ranchers, 
Conservation Service and other private landowners and managers. The NRCS maintains soil surveys. 
(NRCS) 
Neurotoxin Any of several natural and synthetic substances that interfere with the electrical activities or otherwise damage nerves and nervous 

system, thus preventing them from functioning. 
New York State The department of the New York state government whose mission is to conserve, improve, and protect New York's natural resources 
Department of and environment. 
Environmental 
Conservation 
(NYDSEC) 

Appendix 3A

CDFA 2019 CDFA Statewide Program 
PDCP Addendum F19 of F36 Human Health Risk Assessment 



  

 
 

  
 

 
 

 

Appendix F: Glossary 
Term Definition 
No Data Available No data were available. 
(NDA) 
No Observable The highest tested concentration of an effluent or a toxicant at which no adverse effects are observed on the test organisms at a specific 
(Adverse) Effect time of observation. 
Concentration 
(NO(A)EC/NOEC) 
No Observable The highest exposure level at which there are no biologically significant increases in the frequency or severity of adverse effect between 
(Adverse) Effect the exposed population and its appropriate control. Some effects may be produced at this level, but they are not considered adverse or 
Level precursors of adverse effects. 
(NO(A)EL/NOAEL) 
Nomogram A diagram representing the relations between three or more variable quantities by means of a number of scales, so arranged that the 

value of one variable can be found by a simple geometric construction. 
Normalized Water Population’s standard rate of water ingestion 
Intake Rate (NWI) 
Not Applicable (NA) Information is not relevant or not appropriate for the given situation. 

Not Of Concern A designation given to chemicals for a specific exposure route when they are evaluated to be not of toxicogical concern for that 
(NOC) exposure route. 
Number of Elemental Number of nodal points over each element (polynomial degree +1) 
Nodal Points 
Number of Nodes in The number of nodes in the domain (integer) 
Solution Domain 
Number of The number of times an hour the residues on the receptor's hands will be replenished. 
Replenishment 
Intervals per Hour 
(Nrep) 
Nursery A place, typically a business, where plants are grown to be used elsewhere for purposes such as transplanting, for use as stock for 

budding or grafting, or for sale. For the purposes of this risk assessment, the size of a nursery is defined as follows: 
Small Nursery: less than 250 plants for production or retail 
Medium Nursery: between 250-1,000 plants for production or retail 
Large Nursery: greater than 1,000 plants for wholesale production 

Nursery Stock Plants being grown at or distributed to or from a nursery, which include the following plants: field grown or container grown perennial 
& woody plants, including, but not limited to, vegetative or propagative parts or perennial  or woody plants dug from the wild, so 
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Term Definition 

labeled, and distributed, and excluding, among other things, greenhouse plants grown for indoor use, annual plants, biennial plants, 
florist stock, cut flowers, sod, turf, onions, or potatoes, or seeds of any such plant. 

Object Surface Area The surface area [(cm^2)/event] of an inanimate object that comes into contact with a mouth during an object-to-mouth exposure 
Mouthed per Event assessment. 
(SAMo) 
Object-to-mouth A potential exposure pathway in which pesticide residues on an object may be transferred to a receptor's mouth, resulting in incidental 
(OtM) ingestion. 
Occupational A major source of generic unit exposures, representing handling of pesticides under actual field conditions, compiled by the USEPA as 
Pesticide Handler the basis for conducting occupational pesticide handler exposure assessments.  According to the USEPA, "handlers" include 
Exposure Database mixer/loaders, applicators, mixer/loader/applicators, and flaggers. Unit exposures are derived from the Pesticide Handler Exposure 
(OPHED) Database (PHED), Agricultural Handler Exposure Task Force (AHETF), and Outdoor Residential Exposure Task Force (ORETF) and 

are correlated to specific application scenarios.  These unit exposures are provided in the Occupational Pesticide Handler Unit Exposure 
Surrogate Reference Table. 

Occupational Safety OSHA sets regulatory limits on the amount or concentration in the air used to protect workers against the health effects of exposure to 
and Health hazardous substances. The values are based on a time weighted-average (TWA) of 8 hours per day during a 40-hour work week. 
Administration 
Permissible Exposure 
Level (OSHA PEL) 
Octanol-Air Partition Ratio of solute concentration in air versus octanol when the octanol-air system is at equilibrium. 
Coefficient (Koa) 
Office of A department within the California Environmental Protection Agency (Cal/EPA) whose responsibility and mission it to protect and 
Environmental enhance public health and the environment through scientific evaluation of risks posed by hazardous substances. 
Health Hazard 
Assessment 
(OEHHA) 
Off-site drift See 'Percent Off-target Drift' 

Organic Carbon (%) The percentage organic carbon in the filter strip soil 

Oriental Fruit Fly An 8 mm long fly first established in Hawaii and now a major pest of agriculture. It has a bright yellow body with a dark T-shaped 
marking on the abdomen, and clear wings. The oriental fruit fly larvae tunnel through the fruit as they feed, making the damaged fruit 
unfit for consumption. 
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Term Definition 
Output Element Flag to output elemental information (1) or not (0) 
Information 
Particle Class Particle class diameter of source sediment 
Diameter 
Percent Off-target Fraction of active and inert ingredient that drifts off-site during an application and has the potential to expose a receptor downwind from 
Drift the application site. Also referred to as off-site drift. 
Percent Organic Percent organic matter of the source sediment 
Matter 
Personal Protective Equipment worn by workers to minimize exposure to hazards. Typically includes gloves, long-sleeves, long pants, and/or a respirator. 
Equipment (PPE) 
Pest A CDFA Program that is responsible for early detection of serious agricultural pests in California. It is a subset of the PD/EP Branch 
Detection/Emergency which uses operations such as special detection surveys, a statewide trapping program, and emergency project response teams to detect 
Projects - Detection and eradicate pests. 
(PDEP-D) 
Pest A CDFA Program that is responsible for quickly and efficiently eradicating incipient infestations of serious agricultural pests in 
Detection/Emergency California. It is a subset of the PD/EP Branch which uses operations such as special detection surveys, a statewide trapping program, 
Projects - Eradication and emergency project response teams to detect and eradicate pests. 
(PDEP-E) 
Pesticide Substances intended to repel, kill, or control any species designated a “pest” including weeds, insects, rodents, fungi, bacteria, or other 

organisms. Pesticides includes herbicides, insecticides, rodenticides, fungicides, and bactericides along with others. 
Pesticide Data A national pesticide residue monitoring program that includes sampling, testing, and reporting of pesticide residues in/on U.S. 
Program (PDP) agricultural commodities. 
Pesticide in Water U.S. EPA tool that is used to estimate pesticide concentrations in water bodies that result from pesticide applications to land. 
Calculator (PWC) 
Pesticide Retained to The percent of pesticide that is intercepted by foliage during a foliar application. 
Foliage (%) 
Pesticide Root Zone Developed by Environmental Fate and Effects Division (EFED) of the Office of Pesticide Products (OPP) of the USEPA. A one-
Model (PRZM) dimensional, dynamic, compartmental model that can be used to simulate pesticide movement in unsaturated soil systems within and 

immediately below the plant root zone. 
Pesticide Use Monthly reports regarding pesticide use in California, which include pesticide applications to agriculture, parks, golf courses, 
Reporting (PUR) cemeteries, rangeland, pastures, and along roadside and railroad rights-of-way. 
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Appendix F: Glossary 
Term Definition 
Petechial Bleeding under the skin can occur from broken blood vessels that result in small purplish hemorrhagic spots 

Petrov-Galerkin Flag to choose the Petrov-Galerkin solution (1) or regular finite element (0) 
Solution/Regular 
Finite Element 
Pheromone A chemical secreted externally by an organism to communicate to other members of the same species. There are alarm pheromones, 

food trail pheromones, sex pheromones, and many others that affect behavior or physiology. 
Pheromone Lure A trap that releases pheromones to attract insects. These traps help determine if a pest is present and if the population is increasing, 
Trap decreasing or peaking. 
Photodegradation Synonymous with photolysis. Breakdown of a chemical caused by exposure to light. 

Pica Intentional or unintentional ingestion of unusually high amounts of soil. 

Pierce’s Disease A pest control program implemented by the CDFA to minimize the statewide impact of Pierce's disease and its vectors in California. 
Control Program 
(PDCP) 
Piscivore Species that consumes primarily fish. 

Plant Off-gassing During fumigation, the plant sorbs a substantial mass of the fumigant and then releases it. For subsequent handlers of the plant or 
commodity, this can lead to fumigant inhalation exposure. 

Plant off-gassing rate The plant off-gassing rate (hr^-1), which is dependent on commodity and temperature. 
(α) 
Post-Application A worker who is employed in a nursery setting and loads treated plants into trucks for transport. 
Loader (PAL) 
Post-Application An individual living in an urban or residential environment who has the potential to come into contact with Statewide-applied pesticide 
Resident (PAR) active ingredient, inert ingredient, or adjuvant residues after residential treatments. 
Post-Application A worker who is employed to harvest fruit or otherwise work in a production agriculture setting after the application is complete but not 
Worker (PAW) before the restricted entry interval (REI) has elapsed. The PAW is assumed to have limited knowledge about chemical toxicity and 

proper chemical handling techniques. 
Post-Transfer Worker A worker employed at a post-transport receiving facility who has the potential to be exposed to fumigant that has off-gassed from the 
(PTW) treated commodity during transport. 
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Term Definition 
Potential Dose Rate Amount of chemical per time period that could be ingested or deposited upon the skin. 
(PDR) 
Potential A designation given to a chemical that is evaluated to be of potential toxicological concern based on whether its reported effects are 
Toxicological pathological in nature or are likely to lead to a pathological effect. 
Concern (PTC) 
Practice Factor P factor as defined in Muñoz-Carpena and Parsons, 2011 

Pre Harvest Intervals The time required between the last pesticide application and harvest of the treated crops. 
(PHI) 
Program Material Document supplied by CDFA that contains the application rate and other relevant details for specific scenarios under the Proposed 
Data Sheet (PMDS) Program. 
Programmatic A document that serves as the overarching CEQA framework for efficient and proactive implementation of Statewide Program 
Environmental activities. 
Impact Report 
(PEIR) 
Proportion The fractional contribution of any active or inert ingredient to the total composition of a formulated pesticide product. 

Protection Factor The overall protection afforded by a certain type of respirator as defined by the ratio of the concentration of contaminant outside a face 
(PF) mask or hood to that inside the mask while in a contaminated atmosphere.   According to USEPA Occupational Pesticide Handler 

Exposure Data, a PF5 respirator reduces inhalation exposure by 80% and a PF10 respirator reduces inhalation exposure by 90%. 
PRZM-EXAMS Developed by the Environmental Fate and Effects Division (EFED) of the Office of Pesticide Products (OPP) of the USEPA. A 
Model Shell Version graphical user interface that facilitates placing chemical- and-use-specific input values into the proper positions in the Pesticide Root 
5.0 (PE5) Zone Model (PRZM) input files and the Exposure Analysis Modeling System (EXAMS) chemical files. PE5 estimates pesticide 

concentrations in the water as the annual daily peak, maximum annual 96-hour average, maximum annual 21-day average, maximum 
annual 60-day average, and annual average. 

Pupa The inactive immature life stage of an insect between larva and adult. 

Quarantine A time period which animals or plants that have been exposed to infections or diseases are isolated. In the case of CDFA's Plant 
Protection Programs, a quarantine area is an area where an invasive pest is known to occur and movement of host plants is restricted. 

Rainfall (mm) Amount of storm precipitation. 
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Appendix F: Glossary 
Term Definition 
Receptor An organism that has the potential to be exposed to a particular material. 

Red Palm Weevil A 42 mm long weevil native to southern Asia and Melanesia, and a major pest to date palms. It has a long rostrum and a reddish-brown 
body with variable dark markings. Larvae and adults destroy the interior of the palm tree by hollowing out the trunk. This reduces the 
trunk's mechanical resistance, makes it susceptible to collapsing, and can be a danger to the public. 

Reduced Exp. A designation given to any set of estimated environmental concentrations and risk results that reflects any modifications from the 
original application scenario requested in order to reduce exposure. This designation is made within the RunID. 

Reference Exposure Developed by NIOSH. The concentration level at or below which no adverse health effects are anticipated for a specified exposure 
Level (REL) duration. RELs are designed to protect the most sensitive individuals in the population by the inclusion of margins of safety. 
Representative A chemical within a mixture whose physical, chemical, or toxicological properties are used to represent the mixture 
Chemical 
Reproductive Impacts to male or female reproductive success resulting from exposure to a toxicant. Effects could include teratogenicity, reduced 
Toxicity sperm count, reduced egg production, etc. 
Reregistration Document issued by USEPA after completing the review and risk management decision for a pesticide ingredient that is subject to 
Eligibility Decision reregistration. The RED summarizes the risk assessment conclusions and outlines any risk reduction measures necessary for the 
(RED) chemical to continue to be registered in the U.S. 
Residue Available on The potential amount of residue available on the post-application resident's hands. 
Hand (HR) 
Residue Available on The chemical residue available on an object that is available for transfer to a receptor. Usually expressed in μg/cm^2. 
Object (ORt) 
Resp Abbreviation for 'respirator', an apparatus worn over the mouth and nose or the entire face to prevent the inhalation of dust, smoke, or 

other noxious substances. 
Restricted Entry The period of time after a field is treated with a pesticide during which restrictions on entry are in effect to protect persons from 
Interval (REI) potential exposure to hazardous levels of pesticide residues. 
Retreatment Interval The time between pesticide applications. 
(RTI) 
Risk Assessment USEPA guidance for conducting risk assessments at Superfund sites. 
Guidance for 
Superfunds (RAGS) 
Risk Characterizaton A document prepared by California Department of Pesticide Regulation (DPR) containing risk assessments that evaluate the toxicity of 
Document (RCD) a pesticide and the likelihood that the use of that pesticide will result in adverse human health effects. 
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Appendix F: Glossary 
Term Definition 
Risk Quotient (RQ) Calculated by dividing the estimated environmental concentration (EEC) or dose by the toxicity reference value (TRV) for use in 

determining the potential for risk to a specific ecological receptor. 
Roughness - Bare Bare surface Manning's n for sediment inundated area and overland flow 
Surface Mannings 
(s/m^1/3) 
Roughness - Grass Filter media (grass) Manning's n 
Mannings n 
(s/cm^1/3) 
RunID An ID used to determine the application scenario run that was conducted for a given program. The run has a baseline run and sometimes 

a reduced exposure run. 
Safety Data Sheet A document that contains information about the potential health effects of exposure to a chemical and the procedures to take when 
(SDS) handling said chemical. 
Saturated Water Saturated soil-water content 
Content (cm^3/cm^3) 
Screening A study of the hazards associated with a particular chemical or group of chemicals prepared by the Organisation for Economic Co-
Information DataSet operation and Development (OECD). 
(SIDS) 
Screening Tool for A USEPA model that estimates inhalation-type exposure based on pesticide-specific information. Physical properties of each chemical, 
Inhalation Risk such as molecular weight and vapor pressure, are used to estimate vapor phase exposure. The STIR model also estimates spray droplet 
(STIR) exposure using the application method (e.g., ground versus aerial spray) and rate, and then compares these exposure estimates to avian 

and mammalian toxicity data. 
Sea Van Commercial or government-owned shipping containers which lack wheels and are transported via ship. Fumigation can take place in sea 

vans. 
Silicosis This respiratory disease is the oldest known occupational lung disease, and is caused by inhaling silica dust. Nodules and fibrous scar 

tissues are formed in the lungs. 
Simplified Chemical notation that allows a user to represent a chemical structure in a way that can be used by the computer. 
Molecular-Input 
Line-Entry System 
(SMILES) 
Single-LCG Personal Protection equipment that entails single-layer clothes and gloves 

Slurry (SL) A formulation type that is a solution of the pesticide that is clear to opalescent liquid after dilution in water. The liquid may contain 
water-insoluble formulations. 
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Term Definition 
Soil Adherence The amount of soil that adheres to the skin per unit of surface area. 
Factor (AF) 
Soil Bulk Density (ρ) The weight of soil in a given volume, often expressed as g/cm^3. 

Soil Degradation Breakdown of a chemical in the soil. 

Soil Dermal The dermal exposure a human receptor receives from skin contact with soil. 
Exposure (SDE) 
Soil Dissipation Dissipation of pesticide active or inert ingredient concentration from soil over a period of time. Dissipation could result from 
Curve degradation in the soil or dispersion from the soil. 
Soil Drench A broad application method where a pesticide is manually or mechanically applied directly to potting soil or to soil at the base of a 

growing plant.  This technique typically involves the use of a systemic pesticide, which is taken up through the roots and circulated 
throughout the plant in order to treat pests on the foliage.  Soil drench is also used to directly treat pests within the soil. 

Soil Drench Direct A type of application method where small quantities (up to a few gallons) of pesticide mixtures are prepared and manually poured 
Pour directly onto potting soil or to soil at the base of a growing plant.  Typically used for systemic applications, but can also be used to 

control of soil-dwelling pests. 
Soil Ingestion Rate The amount of soil ingested by an individual over a specific period of time (e.g., mg/day). For the ecological risk assessment, the 
(IRs) percent of diet and dry weight of soil is taken into account when determining the soil ingestion rate. 
Soil Injection A soil treatment that uses a tank, hose and injection rod or similar device. Pesticide is typically diluted in water and is delivered under 

pressure to areas adjacent to the target plant beneath the soil surface.  Typically used for systemic applications. 
Soil Tablet Insertion Soil treatment using pesticide in form of a solid tablet that is placed into the soil beneath the ground surface near the target plant. Used 

for systemic application. 
Soil Type Soil types as defined in Muñoz-Carpena and Parsons, 2011 

Soil-Water Content The amount of water in a given volume of soil, often expressed as cm3/cm3. 
by Volume (Θ) 
Soil-Water Partition The ratio of a chemical's adsorbed concentration in soil (mg/kg) to the concentration dissolved in water (mg/L), expressed in L/kg. It is 
Coefficient (Kd) an important parameter for understanding the mobility of a chemical in the environment and its distribution between various 

environmental compartments such as soil, water, and sediment. 
Solution (S) A formulation type that is a liquid and usually consists of the pesticide active and inert ingredients. When mixed with water will not 

settle out or separate. 
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Appendix F: Glossary 
Term Definition 
Sorption The process of taking up and holding a substance. 

Source - Area (ha) Area of the upstream portion 

Source - Length Length of the source area along the slope 
along the slope (m) 
Source - Slope Slope of the source area (% expressed as a fraction) 
(fraction) 
Source Area Storm Source area runoff rate of flow versus time 
Runoff 
Spacing for Grass Spacing of filter media elements 
Stems (cm) 
Special Local Needs Registration provided by DPR with approval from the USEPA which authorizes state pesticide regulators to register a new end-use 
(SLN) product or an additional use of a federally registered pesticide product to address an existing or imminent pest situation. The pest 

situation must be a special local need within the state that cannot be mitigated by a currently registered product. 
Specialized Biologically inert matrix which provides longevity of the pheromone and/or pesticide ingredients, and can vary its release rates and 
Pheromone and Lure duration dependent on the SPLAT size. Commonly used in Male Attractant Technique. 
Application 
Technology (SPLAT) 
Spot Application Also known as spot treatment. A method of applying pesticides only in small, localized areas where pests congregate rather than 

treating a larger, general area. 
Spot Trap A trap that is placed in a location where a large pest population is likely to be. 

State Water Resource A department within the California Environmental Protection Agency (Cal/EPA) whose responsibility and mission it to preserve, 
Control Board enhance, and restore the quality of California’s water resources and drinking water for the protection of the environment. 
(SWRCB) 
Statewide Plant Pest The Statewide PEIR is a comprehensive evaluation of CDFA's activities which serves as an overarching CEQA framework for 
Prevention and implementation of Statewide Program activities. The PEIR is intended to provide the public, responsible agencies, and trustee agencies 
Management with information about the potential environmental effects of implementation of the Proposed Program. 
Program, 
Environmental 
Impact Report -
Volumes 1-5, 
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Term Definition 
Appendices A-P, 
SCH # 2011062057 
(Statewide PEIR) 
Statewide Plant Pest A supplement to the Statewide Plant Pest Prevention and Management Program Environmental Impact Report (Statewide PEIR). The 
Prevention and purpose of this supplement is to include the Acelepryn foliar and turf application scenarios in the Japanese Beetle Program. 
Management 
Program, Human 
Health and 
Ecological Risk 
Assessments, 
Acelepryn 
Residential Foliar 
and Turf, Japanese 
Beetle Eradication 
Program (Acelepryn 
Residential Foliar 
and Turf Assessment) 
Statewide Plant Pest A supplement to the Statewide Plant Pest Prevention and Management Program Environmental Impact Report (Statewide PEIR). The 
Prevention and purpose of this supplement is to evaluate the Merit 2F turf application scenarios in the Japanese Beetle Program. 
Management 
Program, Human 
Health and 
Ecological Risk 
Assessments, Merit 
2F Residential Turf, 
Japanese Beetle 
Eradication Program 
(Merit 2F Residential 
Turf Assessment) 
Storm Duration (h) Duration of storm event 

Storm Hyetograph Distribution of rainfall over time over the vegetated filter strip. 
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Appendix F: Glossary 
Term Definition 
Storm Type The type of rainfall event (I, IA, II, or III). Type I is typically associated with Hawaii, coastal side of Sierra Nevada in southern 

California and the interior regions of Alaska. Type IA is used to represent storms for the coastal side of the Sierra Nevada and the 
Cascade Mountains of Oregon, Washington, and northern California, and the coastal regions of Alaska. Type II represents most of the 
remaining areas of the US. Type III represents storms along the Gulf coast, southern Florida and coastal areas of the eastern US. 

Straight Chain Naturally-occurring compounds, or identical or substantially similar synthetic compounds, designated by an unbranched aliphatic chain 
Lepidopteran (between 9 and 18 carbons) ending in an alcohol, aldehyde or acetate functional group and containing up to 3 double bonds in the 
Pheromone (SCLP) aliphatic backbone. They are volatile and can easily be broken down by UV light and oxidation. 
Subchronic Average The estimated exposure from a subchronic duration exposure, considering the dose, time period, and the body weight of the individual 
Daily Dose (SADD) exposed. Often expressed in mg/kg-d. 
Subchronic exposure Subchronic exposure is a repeated or continuous exposure generally lasting between 14 days to less than 90 days. In some cases, 

subchronic exposures may be considered as short as one week. Subchronic exposure estimates are compared to subchronic health effect 
endpoints to estimate subchronic risk. 

Substantially Similar Substantially similar products are products that are considered sufficiently similar in composition and methods of application such that 
Products the risk results generated for one product are considered equally relevant. Substantial similarity between two products may be 

concluded based on one or more of the following features: A) similar product formulation including similar or identical active and inert 
ingredients and percent composition thereof; B) similarities in the methods of application, including equipment, rates, location, and 
timing. 

Substantially Similar A Substantially Similar Scenario is one in which products and application details are identical or substantially similar to one or more 
Scenarios previously analyzed scenario or differs only in ways that would not significantly increase the risk of unreasonable adverse effects on the 

environment. Example questions that are generated by this definition include: Ingredients – do the pesticide formulations differ? 
Concentration – is the quantity of chemicals in the end-use product similar? Labeling – is the amount and method of application 
similar? Risk to environment – is there any change in risk to humans or the environment? 

Surface Water The Surface Water Concentration Calculator (SWCC) is a USEPA-developed environmental model that estimates pesticide 
Concentration concentrations in water bodies that result from pesticide applications to land. 
Calculator (SWCC) 
Surface Water A Database that contains data from environmental monitoring studies designed to test for the presence or absence of pesticides in 
Monitoring Database California surface waters. 
(SURF) 
Surrogate Chemical A structurally similar chemical whose physical, chemical, or toxicological properties are used as a substitute. 

Suspension A formulation type that is a stable suspension of pesticide ingredients with water as the fluid, intended for dilution with water before 
Concentrate (SC) use. 
Systemic Pesticide A pesticide that is taken up and circulated throughout the plant. The pesticide can be absorbed through foliage or through the roots from 

the soil. 
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Term Definition 
Tank Sprayer An application method involving a tank containing pesticides mounted on to a truck, trailer, or ATV, a hose, a pump to pressurize the 

hose, and a handheld spray gun or boom sprayer to direct the chemical and control the application rate. 
Target Margin of Synonymous with Level of Concern (LOC). Derived from uncertainty factors of up to 10x each and may include a Food Quality 
Exposure (Target Protection Act Safety Factor (FQPA SF) if necessary. The target MOE for human risk assessment is compared to a derived scenario-
MOE) specific MOE to determine whether the scenario has the potential for unacceptable risk.  For the purposes of this risk assessment, the 

target MOE was assumed to be 100.  See Margin of Exposure (MOE) in Glossary for more information. 
Technical Grade of The pesticide active ingredient in its purest form containing minimal impurities and no additives. 
the Active Ingredient 
(TGAI) 
Teratogenicity The capacity of a chemical to cause malformation of an embryo or fetus. 

Terrestrial Residue A USEPA model that estimates the residues on avian and mammalian plant and insect food items along with the dissipation rate of a 
Exposure (T-REX) chemical applied to foliar surfaces (for single or multiple applications) in order to estimate acute and chronic exposures. 
Time to Loading of Time period between when fumigant residue level (R0) was sampled and when commodity is loaded into post-fumigation transport 
Transport Container container 
(TL) 
Time to Unloading of Time period between when fumigant residue level (R0) was sampled and when commodity is unloaded from post-fumigation transport 
Transport Container container 
(TU) 
Time Weight Factor Time-weight factor for the Crank-Nicholson solution 

Time Weighted The concentration of a chemical in an environmental medium that has been averaged over a certain period of time. 
Average (TWA) 
Toxicity Reference A chemical concentration expressed as an administered dose (e.g., oral, inhalation, or dermal dose) or as a media concentration that is 
Value (TRV) used in conjunction with an exposure prediction to estimate health hazard or ecological risk. 
Transfer Coefficient The measure of surface-to-skin residue transfer for a given treated area and activity, often expressed as cm^2/hr. 
(TC) 
Transfer coefficient Developed by the USEPA Science Advisory Council for Exposure (ExpoSAC) Policy 3, a Tc is the ratio of after-application worker 
from ExpoSAC (Tc) exposure to the exposure time and the dislodgeable residue on the surface contacted by the worker. Conceptually, the Tc can be thought 

of as a "contact factor" determining a worker's exposure depending on how long they work, what activity they are doing, and how much 
residue is available for contact and transfer.  Tc's are used generically to allow for estimation of exposure for any pesticide ingredient 
(except volatile chemicals) using estimates for exposure time and the dislodgeable foliar residue (DFR). Tc were estimated via post-
application worker exposure monitoring studies and concurrent DFR sampling, and are chosen based on crop and crop activity scenario. 
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Appendix F: Glossary 
Term Definition 
Transferable Turf The amount of an chemical on turf surfaces post application that is available for dermal transfer to a receptor's skin, expressed as 
Residue (TTRt) ug/cm^2. 
Transpiration Stream TSCF represents the ratio of contaminant concentration in the xylem stream of the stem, mg/L, to contaminant concentration in soil 
Concentration Factor solution, mg/L. The TSCF accounts for the reduction in concentration in the pore water as it crosses the root membrane and moves 
(TSCF) through the xylem to the stem. 
Trophic Transfer Movement of residues from one trophic level to the next (e.g. from plants to herbivores). 

Turf Dermal The amount of dermal exposure (mg) to chemical residues on turf. 
Exposure (TDE) 
Turf Drench An application method where chemical is applied to turf using ground equipment, such as a mechanically pressurized sprayer. In the 

case of some products (e.g., Merit 2F), this method may require a follow-up application of water to dislodge the product from the turf 
surface so it may translocate to the soil below. 

Twist Ties A pheromone dispenser which consists of an aluminum wire and a hollow plastic tube sealed at both ends that contains pheromones and 
stabilizing additives. 

U.S. Environmental Federal agency whose purpose is to protect human health and the environment by writing and enforcing regulations. 
Protection Agency 
(USEPA) 
U.S. Environmental U.S. EPA guidance document used for estimating exposure resulting from non-occupational pesticide use, including but not limited to 
Protection Agency lawns, gardens, and pet treatment. 
Standard Operating 
Procedures for 
Residential Pesticide 
Exposure Assessment 
(SOP) 
Ultra Low Volume Application process of putting fine mist droplets into the air, allowing the droplets to float on air currents, and allowing pests to come 
(ULV) into contact with them. 
Uncertainty Factor One of several, generally 10-fold, default factors used in extrapolating from experimental data to an appropriate toxicity endpoint for 
(UF) the purposes of the risk assessment. The factors are intended to account for (1) variation in susceptibility among the members of the 

human population (i.e., inter-individual or intraspecies variability); (2) uncertainty in extrapolating animal data to humans (i.e., 
interspecies uncertainty); (3) uncertainty in extrapolating from data obtained in a study with less-than-lifetime exposure (i.e., 
extrapolating from subchronic to chronic exposure); (4) uncertainty in extrapolating from a LOAEL rather than from a NOAEL; and (5) 
uncertainty associated with extrapolation when the database is incomplete. 
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Appendix F: Glossary 
Appendix 3A

Term 
Unit Exposure (UE) 

United Nations 
Environmental 
Programme (UNEP) 
United States 
Department of 
Agriculture (USDA) 
Upland Hydrology 
(UH) 
Urban Residential 
Rapid Response 
(URRR) 
USEPA Science 
Advisory Council for 
Exposure Policy 3 
(ExpoSAC) 
USEPA Toxicity 
Categories 

Definition 
Compiled by the USEPA, unit exposures (UEs) are normalized exposure values derived from a number of sources, including the 
Pesticide Handler Exposure Database (PHED), the Outdoor Residential Exposure Task Force (ORETF), the Agricultural Handler 
Exposure Task Force (AHETF), or other available registrant-submitted exposure monitoring studies. The USEPA uses UEs to assess 
handler exposures to pesticides, and are used generically by scenario, regardless of chemical.  Each UE is based on a unique handler 
scenario, which refers to the specific type of application equipment, formulation type, job function, and level of personal protective 
equipment (PPE).  The values are expressed as mass of pesticide active ingredient exposure per unit mass of active ingredient handled 
(e.g. ug/lb ai).  The USEPA has collected all their UEs into the Occupational Pesticide Handler Unit Exposure Surrogate Reference 
Table.  Originally, recommended UEs were generally derived only from PHED, but as more reliable data has become available (such as 
that from the AHETF and ORETF) the USEPA has replaced the PHED values with the new data. 
In ecological risk assessment, an uncertainty factor is a numerical value used to adjust an estimate of toxicity or risk. It is an approach 
for dealing with uncertainty related assessing chemical risks.  Uncertainty factors are frequently used to develop a toxicity reference 
value when the available endpoint is insufficiently protective of the ecological receptor of interest. 
The U.S. federal agency responsible for developing and executing federal laws relating to agriculture, farming, forestry, rural 
development, and food. 

A front-end model added to VFSMOD-W that generates model inputs for the upslope area based on the NRCS (SCS) design storm for a 
given location and soil type. 
Part of the Pierce’s Disease Control Program (PDCP) which responds quickly to detections of glassy-winged sharp shooter in urban and 
residential areas by intensively surveying the area and applying treatments if necessary. 

Refers to USEPA Science Advisory Council for Exposure Policy 3, which contains transfer coefficients from post-application worker 
exposure monitoring studies and concurrent dislodgeable foliar residue sampling for any given crop or, potentially, crop stage and 
activity combination (e.g., hand harvesting apples, scouting late season cotton). 

In order to fulfill guidelines from Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) of USEPA, acute oral, dermal, and 
inhalation studies as well as primary eye irritation and primary skin irritation studies using the test chemical are conducted. Based on 
the acute studies, the USEPA classifies chemicals using an acute toxicity category for regulatory purposes such as labeling, 
classification for restricted use, and requirements for child-resistant packaging. The following values are used to determine the 
chemical's toxicity category: 

Acute oral study: Category I - Up to and including 50 mg/kg, Category II - > 50 -500 mg/kg, Category III - > 5000 mg/kg, Category IV 
- > 5000 mg/kg 

Acute dermal study: Category I - Up to and including 200 mg/kg, Category II - > 200-2000 mg/kg, Category III - > 5000 mg/kg, 
Category IV - > 5000 mg/kg 

CDFA 2019 CDFA Statewide Program 
PDCP Addendum F33 of F36 Human Health Risk Assessment 



  

 

 

 

  

 

Appendix F: Glossary 
Term Definition 

Acute inhalation study: Category I - Up to and including 0.05 mg/L,  Category II - > 0.05-0.5 mg/L, Category III - > 0.5-2 mg/L, 
Category IV - > 2 mg/L 

Primary eye irritation study: Category I - Corrosive or corneal involvement persisting for more than 21 days, Category II - Corneal 
involvement or other eye irritation clearing in 8-21 days, Category III - Corneal involvement or other eye irritation clearing in 7 days or 
less, Category IV - Minimal effects clearing in less than 24 hours 

Primary skin irritation study: Category I - Corrosive (tissue destruction into the dermis and/or scarring), Category II - Severe irritation at 
72 hours (severe erythema or edema), Category III - Moderate irritation at 72 hours (moderate erythema), Category IV - Mild or slight 
irritation at 72 hours ( no irritation or slight erythema) 

USEPA’s Exposure The USEPA Exposure Factors Handbook that summarizes data on human behavior and characteristics that affect exposure to 
Factors Handbook: environmental contaminants and recommended values for these factors. 
2011 Edition 
(USEPA, 2011p) 
(EFH) 
Vadose Zone The region of Earth extending from the top of the land surface to the surface of the water table 

Vadose Zone Fate A model used in EXPRESS that solves the Richard’s equation for flow in the unsaturated zone by taking into account the relationship 
and Transport Model between pressure, hydraulic conductivity and water content. The model can simulate the fate of two parent compounds and their 
(VADOFT) daughter products. 
Vapor Pressure Pressure of a vapor in equilibrium with its liquid or solid phase in a closed system. 

Variant A designation given to any set of estimated environmental concentrations and risk results that reflect an alternative application method 
within the original application scenario requested, without any modifications to reduce exposure. This designation is made within the 
RunID. 

Variant Reduced A designation given to any set of estimated environmental concentrations and risk results that reflects any modifications from the 
Exp. original variant application scenario requested in order to reduce exposure. This designation is made within the RunID. 
Vegetated filter strip A permanent or maintained strip of planted or indigenous vegetation located between nonpoint sources of pollution and receiving water 

bodies for the purpose of removing, or mitigating the effects of nonpoint source pollutants such as nutrients, pesticide ingredients, 
sediments, and suspended solids. 

Vegetation Dermal Exposure estimated due to a receptor's dermal contact with vegetation that contains pesticide surface residue. 
Exposure (VDE) 
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Appendix F: Glossary 
Term Definition 
Vegetation Ingestion The amount of vegetation ingested by an individual of a given weight over a specific period of time (e.g., g/kg-day). 
Rate (IRv) 
Vegetation Uptake A multiplier used to estimate concentrations of pesticide ingredients that are taken in or absorbed by vegetation. 
Factor (VUF) 
Vegetative Dermal The amount of chemical exposure that takes place through dermal contact with residues on garden plants and trees. 
Exposure (VDE) 
Vegetative Filter A graphical user interface that is used to estimate pesticide removal efficiency (%) by incorporating an empirical model for pesticide 
Strip Modelling trappings by vegetative filter strips with a foundation of hydrological, sedimentological, and chemical specific parameters. 
System (VFSMOD-
W) 
Vertical Saturated K Saturated hydraulic conductivity 
(cm/h) 
Volatilization The conversion of a chemical substance from a liquid or solid state to a gaseous or vapor state. 

Volume of Transport Volume of post-fumigation commodity transport container 
Container (VT) 
Water Intake Rate The amount of water ingested by an individual over a specific period of time (e.g., L/day). 
(IRw) 
Water Intake Rate The amount of water that is ingested over a period of time. 
(WI) 
Water solubility The measure of a chemical’s ability to dissolve in water. 

Water Soluble A formulation type consisting of granules to be applied as a true solution of the pesticide after dissolution in water, but which may 
Granule (SG) contain insoluble inert ingredients. 
Water Soluble Packet A formulation type that is a wettable powder or soluble powder containing the pesticide ingredients, packaged in water soluble plastic 
(WSP) bags, dropped into a filled spray mixing tank, and dissolved in the water. As long as the packets are not opened, the risk via inhalation 

and dermal exposure to the packet contents is essentially eliminated. 
Water-in Reduction The fraction of chemical residue that is removed from the turf surface after drenching or watering-in. 
Factor (WRF) 
Water-in Reduction The fraction of chemical residue that remains on turf after drenching or watering-in. 
Multiplier (WRM) 
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Appendix F: Glossary 
Term Definition 
Wet deposition The process by which chemicals are removed from the atmosphere and deposited on the earth's surface via rain, sleet, snow, cloudwater, 

and fog 
Wettable Powder A formulation type that is a pesticide combined with a finely ground dry carrier. It is mixed with water for application as spray. 
(WP) 
World Health Agency of the United Nations which is concerned with international public health, and monitors and assesses health trends. 
Organization (WHO) 
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Appendix G: Evaluation of POE-Nonylphenol Breakdown Product, 
Nonylphenol, in Human Health Risk Assessment 
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Appendix 3A

1. Background 

The surfactant No Foam B includes several chemicals, including as polyoxyethylene (POE) 
Nonylphenol (POE-NP or NPE). POE-NP is not one distinct chemical, but a class of chemicals 
characterized by an ethoxylated phenolic ring with a nine-carbon side chain (USEPA 2010t, 
DSTC, 2018). POE-NP may break down in the environment into shorter chain POE-NP 
compounds and/or the degradation product nonylphenol (NP), which is considered more toxic 
than the parent compound. NP can be either straight-chained or branched and, like NPE, includes 
multiple isomers. 

The presence of NPE in the environment is attributed to many sources, including automobiles, 
laundry detergents/cleaners, paint and clothing manufacturing, and pesticide inerts/surfactants. 
NPE is predominantly used in laundry detergent and cleaner (39%); agrochemicals (e.g., 
pesticides and defoliants) are reported to be responsible for 6% of NPE use (USEPA 2010t, 
DTSC, 2018a). 

Once in an aquatic environment, parent NPEs degrade most rapidly in the presence of oxygen to 
smaller chain NPEs. In these aerobic environments, NP may also be formed and degraded to 
carbon dioxide and water, In anoxic conditions, such as is common in sediments and sludges, NP 
is resistant to degradation and may persist and accumulate. As such, NP is considered immobile 
in water columns unless it is resuspended (Soares, et al., 2008). Because NP is highly lipophilic, 
it preferentially partitions to the organic matter in sediments. 

To accommodate the possible presence of NP from the release of POE-NP found in No Foam B, 
the comparative toxicity and risk were evaluated and discussed below. 
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2. Nonylphenol Toxicity Evaluation 
Nonylphenol (NP) and NPE induce toxicity through endocrine-mediated pathways, exhibiting 
estrogenic activity (OEHHA, 2009b; DTSC, 2018a). Nonylphenol is reported to be weakly 
estrogenic at about 1,000 to 100,000 the estrogenic potential compared to endogenous 17β-
estradiol in vitro and in vivo (DSTC, 2018). The conclusion NP and its ethoxylates act through 
endocrine-based pathways is supported by adverse effects typically associated with development 
and reproduction. 

In general, NP and its ethoxylates are an aquatic organism health issue more so than a 
mammalian issue. NPE-4 through NPE-9 are reported as slightly toxic to practically non-toxic 
acutely in mammals (Toxicity Category III or IV), with NP considered slightly more toxic than 
its ethoxylates (Toxicity Category III) (USDA, 2003; CCME, 2002a). Oral LD50 values for in 
rats, rabbits, mice, and guinea pigs for NP9E, NP5E, NP6E, and NP4E range from 620 to 7400 
mg/kg, while those for NP are reported between 580 and 1620 (USDA, 2003). Oftentimes, data 
is not available for either NP or its ethoxylates or an endpoint cannot be identified at the highest 
dose tested. No MCL, PHG, PELs, RELs, or drinking Water Quality Goals have been established 
for NP or NPE (SWRCB, 2018a; SWRCB, 2019a; OEHHA, 2019a; USEPA, 2009x; OSHA, 
2019a; OSHA, 2019b; Cal/OSHA, 2019a; CDC, 2007). 

Despite NP being reported as somewhat more toxic than NPE, no acute, oral NO(A)ELs were 
identified from the available literature. The subchronic NO(A)EL for NP is reported as 
somewhat higher than NPE, likely due to limitations in the doses tested for NPE. This suggests 
the true acute, oral NO(A)EL for NPE is likely somewhat higher than the reported 50 mg/kg 
(acute) and 40 mg/kg-d (subchronic). 

Of the available data deemed of sufficient quality, the only toxic endpoint identified as more 
sensitive for NP than NPE is through chronic oral exposure. Table 1 presents a comparison of 
the representative chemicals and NO(A)ELs used in the Statewide PEIR (2014), PDCP 
Addendum (2019), and currently identified toxic values for NP. 
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Table 1: Comparative Toxicity of Nonylphenol Ethoxylates to Nonylphenol Appendix 3A

Pathway/Duration 
Statewide PEIR PDCP (2019) Addendum Nonylphenol 

Representative 
Chemical 

NO(A)EL 
(mg/kg-d) 

Representative 
Chemical 

NO(A)EL 
(mg/kg-d) 

NO(A)EL 
(mg/kg-d) 

Acute Adult Inhalation NDA NDA NDA NDA NDA 
Acute Child Inhalation NDA NDA NDA NDA NDA 

Acute Dermal NP9E 500 (a) NP9E NOC (a) NDA 
Acute Oral NP9E 500 (a) NP9E 50 (a) NDA 

Chronic Adult Inhalation NDA NDA NDA NDA NDA 
Chronic Child Inhalation NDA NDA NDA NDA NDA 

Chronic Dermal NP9E 50 (a) NP9E NOC (a) NDA 
Chronic Oral NP9E 11 (b) NP9E 28 (b) 13 (c)(d) 

Subchronic Adult Inhalation N/A N/A NDA NDA NDA 
Subchronic Child Inhalation N/A N/A NDA NDA NDA 

Subchronic Dermal N/A N/A NP9E NOC NDA 
Subchronic Oral N/A N/A NP4E 40 (b) 50 (c) 

Cancer NP NOC (e) NP NOC (e) NOC (e) 

Notes: 
NDA = No Data available 
NP9E = Nonylphenol ethoxylate with 9 carbons 
NP = Nonyl phenol 
N/A = Not Applicable 
NOC = Not of Concern 
Red = NP endpoint more sensitive than NPE 
Yellow = Updated from Statewide PEIR (2014) 
Green = Reported NP endpoint less sensitive than NPE 
For information on the POE-NP NO(A)ELs, see Appendix B: Critical NO(A)ELs Selected for Risk Characterization. For details regarding 
endpoints used in the original Statewide PEIR (2014), see the Statewide Database Dashboard. 

(a) Meyer et al., 1988 
(b) USDA, 2003 
(c) USEPA, 2009aa 
(d) USEPA, 2010t 
(e) European Union, 2002 

CDFA 2019 G4 of G14 CDFA Statewide Program 
PDCP Addendum Human Health Risk Assessment 



  
    

 

 

 

Appendix 3A

3. Nonylphenol in Drinking Water 

Because POE-NP may breakdown into NP in surfacewater bodies and the chronic, oral 
NO(A)EL for NP is reported as more sensitive (i.e., lower) than NPE, risk associated with 
exposure to NP metabolized from NPE was estimated. From an environmental fate perspective, 
while longer chain (i.e., >2 ethoxylate groups) POE-NP breakdown into smaller chain POE-NP 
is facilitated by aquatic aerobic environments, the subsequent metabolism of 1- and 2-ethoxylate 
chain POE-NP to NP occurs more frequently under anoxic conditions (e.g., sediments and 
wastewater treatment sludge) (DSTC, 2018a). Therefore, concentrations of NP assumed present 
in estimating risk in surfacewater are likely an overestimation. 

There is limited information about POE-NP and NP presence in groundwater that may be used as 
drinking water sources. While some sources indicate NP has been detected in groundwater 
(CCME, 2002a; DSTC, 2018a; Soares, et al., 2008), it isn’t clear if the presence is from landfill 
leachate/industrial water discharge, the groundwater sources would be used as drinking water, or 
what concentrations could be expected in California groundwater. In one study, NP9E was 
applied in both poorly-drained and permeable soil with no detections of POE-NP or NP after 16 
to 25 months (USDA, 2003). 

The Critical NO(A)ELs that were selected to estimate risk to NP in drinking water are presented 
in 
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Table 2. For details on estimating risk to POE-NP, including selection of NO(A)ELs and 
reporting of concentrations in surfacewater used for estimating exposure, see Appendix B: 
Critical NO(A)ELs Selected for Risk Characterization and Appendix D: PWC Concentrations 
and Surfacewater Ingestion Risk Estimates, respectively. 
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Table 2: Critical NO(A)ELs Selected for Risk Characterization of Nonylphenol in Drinking 
Water 

Exposure 
Route 

NO(A)EL 
(mg/kg d) - Toxic Endpoint Study details Source 

Acute Oral 50 (a) Decreases in body weight and 
food consumption 

90 day repeated-dose oral 
study in rats, based on decrease 
in food consumption and body 

 weight at 150 mg/kg-d 

USEPA, 
2009aa; 
2010t 

Subchronic 
Oral 50 Decreases in body weight and 

food consumption 

90 day repeated-dose oral 
study in rats, based on decrease 
in food consumption and body 

 weight at 150 mg/kg-d 

USEPA, 
2009aa; 
2010t 

Chronic 
Oral 13 

Maternal toxicity (decrease in 
body weight), reproductive 

 effects (decreases in epididymal 
  sperm density or testicular sperm 

 head counts, increases in estrous 
cycle length, and decreases in 

ovarian weights), and 
 developmental toxicity for 

offspring (based on accelerated 
vaginal opening in pups) 

 3-generation oral repeated 
dose/reproductive/development 

 study in rats; based on effects 
at 43-64 mg/kg-d 

USEPA, 
2009aa 

  
    

 (a) The subchronic NO(A)EL of 50 mg/kg-d was selected for acute assessment of NP through 
ingestion of drinking water based on lack of an acute NO(A)EL. 
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4. Nonylphenol Exposure Scenarios 

Four application scenarios (i.e., PDCP-64, 65, 77, and 78) considered in this risk assessment 
entail the use of No Foam B, the surfactant containing NPE. Of those four (4), all are applied in 
nursery settings. Because the only human endpoint identified and of toxicological concern for 
NP is through the oral exposure pathways, dermal and inhalation assessment was not evaluated 
for NP. 

The Post-Application Resident (PAR) is not anticipated to be present in nursery settings, and, 
therefore, would not be exposed to NP residues for PDCP-64, -65, -77, and -78. See the 
Conceptual Site Model (CSM) in the report body to review complete pathways associated with 
nursery settings. Pesticide workers (i.e., MLAs, PALs, CNWs) are not evaluated for ingestion to 
pesticide residues as they are assumed to be trained not to consume pesticide. Therefore, the only 
exposure pathway subject to evaluation of NP is through ingestion of drinking water. 
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5. Risk to Nonylphenol and its Ethoxylates Through Ingestion 
of Surfacewater 

Surfacewater 

1.1.1 Monitoring Data 

Databases from authoritative and reliable sources, such as those described in the Human Health 
Risk Assessment were queried from all available years for the presence of NP and its 
ethoxylates. Note that because NP/NPE are not pesticides, some of these databases did not 
contain information for these chemicals. 

Of the databases searched, the California Environmental Data Exchange Network (CEDEN) was 
the only database that reported surfacewater samples containing NPE and NP (SWRCB, 2019b). 
Total NPE concentrations in surfacewater ranged from below the detection limit to 2.39 mg/L 
and Total NP concentrations ranged from below the detection limit to 8.72 µg/L. Note these 
concentrations are through all environmental release mechanisms, including NPE and NP found 
in in laundry detergents, automobiles, clothing manufacturing, industrial cleaners and solvents, 
firefighting gels, paints, and toilet paper (DTSC, 2018a). The amount, if any, of NPE and NP 
detected in surfacewater that is as a result of pesticide use cannot be determined. 

As described in the report body, monitoring data was used as a qualitative indicator as to the 
potential presence of POE-NP and NP in surfacewater. Monitoring data was not used to 
quantitate risk, as it is not informative of activities specifically by the proposed program, but 
instead includes all sources of chemical introduced into the environment. Because there is no 
way to identify the amount of POE-NP and NP due to program activities, assessment of risk 
using this data would not be accurate. 

1.1.2 Modeling Data 

Methods for evaluating risk from drinking water using PWC modeling data are described in the 
Human Risk Report, Section 5.3.7.1.2. The selected acute, subchronic, and chronic oral 
NO(A)ELs for NP were compared to the PWC concentrations estimated for PDCP-64, -65, -77, 
and -78. The concentration of POE-NP converted to NP was assumed to be 30% of the applied 
POE-NP. For explanation on the assumptions made for the conversion of POE-NP water 
concentrations to NP, see the Ecological Risk Assessment, Appendix E. The PWC 
concentrations and subsequent risk results estimated for NP are presented in Table 3. 
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Table 3: Pesticides in Water Calculator Concentrations and Surface Water (PWC) 
Ingestion Risk Estimates 

Application 
Scenario 

Index 
Life 

Stage 

Concentration 
Category 

NPE MOE 
(unitless) 

NP Limnetic 
Concentration 

(ug/L) 

NP Oral 
NOAEL 

(mg/kg d) 

NP MOE 
(unitless) 

PDCP-64 0-<6 y.o. Peak 2.67E+05 1.08 50 8.90E+05 
PDCP-64 0-<6 y.o. 4-Day Average 2.73E+05 1.056 50 9.11E+05 
PDCP-64 0-<6 y.o. 21-Day Average 2.19E+05 1.056 50 9.11E+05 
PDCP-64 0-<6 y.o. 60-Day Average 2.20E+05 1.05 50 9.16E+05 
PDCP-64 0-<6 y.o. 90-Day Average 1.54E+05 1.047 13 2.39E+05 
PDCP-64 0-<6 y.o. 365-Day Average 1.71E+05 0.945 13 2.65E+05 
PDCP-64 Adult Peak 4.44E+05 1.08 50 1.48E+06 
PDCP-64 Adult 4-Day Average 4.55E+05 1.056 50 1.52E+06 
PDCP-64 Adult 21-Day Average 3.64E+05 1.056 50 1.52E+06 
PDCP-64 Adult 60-Day Average 3.66E+05 1.05 50 1.52E+06 
PDCP-64 Adult 90-Day Average 2.57E+05 1.047 13 3.97E+05 
PDCP-64 Adult 365-Day Average 2.84E+05 0.945 13 4.40E+05 
PDCP-65 0-<6 y.o. Peak 4.91E+06 0.0588 50 1.64E+07 
PDCP-65 0-<6 y.o. 4-Day Average 5.56E+06 0.0519 50 1.85E+07 
PDCP-65 0-<6 y.o. 21-Day Average 6.20E+06 0.0372 50 2.58E+07 
PDCP-65 0-<6 y.o. 60-Day Average 9.12E+06 0.02529 50 3.80E+07 
PDCP-65 0-<6 y.o. 90-Day Average 7.40E+06 0.02184 13 1.14E+07 
PDCP-65 0-<6 y.o. 365-Day Average 1.11E+07 0.01461 13 1.71E+07 
PDCP-65 Adult Peak 8.16E+06 0.0588 50 2.72E+07 
PDCP-65 Adult 4-Day Average 9.25E+06 0.0519 50 3.08E+07 
PDCP-65 Adult 21-Day Average 1.03E+07 0.0372 50 4.30E+07 
PDCP-65 Adult 60-Day Average 1.52E+07 0.02529 50 6.33E+07 
PDCP-65 Adult 90-Day Average 1.23E+07 0.02184 13 1.90E+07 
PDCP-65 Adult 365-Day Average 1.84E+07 0.01461 13 2.85E+07 
PDCP-77 0-<6 y.o. Peak 5.83E+05 0.495 50 1.94E+06 
PDCP-77 0-<6 y.o. 4-Day Average 5.94E+05 0.486 50 1.98E+06 
PDCP-77 0-<6 y.o. 21-Day Average 4.75E+05 0.486 50 1.98E+06 
PDCP-77 0-<6 y.o. 60-Day Average 4.78E+05 0.483 50 1.99E+06 
PDCP-77 0-<6 y.o. 90-Day Average 3.37E+05 0.48 13 5.21E+05 
PDCP-77 0-<6 y.o. 365-Day Average 3.71E+05 0.435 13 5.75E+05 
PDCP-77 Adult Peak 9.70E+05 0.495 50 3.23E+06 
PDCP-77 Adult 4-Day Average 9.88E+05 0.486 50 3.29E+06 
PDCP-77 Adult 21-Day Average 7.90E+05 0.486 50 3.29E+06 
PDCP-77 Adult 60-Day Average 7.95E+05 0.483 50 3.31E+06 
PDCP-77 Adult 90-Day Average 5.60E+05 0.48 13 8.67E+05 
PDCP-77 Adult 365-Day Average 6.18E+05 0.435 13 9.56E+05 
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Application 
Scenario 

Index 
Life 

Stage 

Concentration 
Category 

NPE MOE 
(unitless) 

NP Limnetic 
Concentration 

(ug/L) 

NP Oral 
NOAEL 

(mg/kg d) 

NP MOE 
(unitless) 

PDCP-78 0-<6 y.o. Peak 1.27E+07 0.02268 50 4.24E+07 
PDCP-78 0-<6 y.o. 4-Day Average 1.45E+07 0.01986 50 4.84E+07 
PDCP-78 0-<6 y.o. 21-Day Average 1.54E+07 0.01503 50 6.40E+07 
PDCP-78 0-<6 y.o. 60-Day Average 2.19E+07 0.01056 50 9.11E+07 
PDCP-78 0-<6 y.o. 90-Day Average 1.78E+07 0.00909 13 2.75E+07 
PDCP-78 0-<6 y.o. 365-Day Average 2.78E+07 0.00582 13 4.30E+07 
PDCP-78 Adult Peak 2.12E+07 0.02268 50 7.05E+07 
PDCP-78 Adult 4-Day Average 2.42E+07 0.01986 50 8.06E+07 
PDCP-78 Adult 21-Day Average 2.55E+07 0.01503 50 1.06E+08 
PDCP-78 Adult 60-Day Average 3.64E+07 0.01056 50 1.52E+08 
PDCP-78 Adult 90-Day Average 2.96E+07 0.00909 13 4.58E+07 
PDCP-78 Adult 365-Day Average 4.62E+07 0.00582 13 7.15E+07 

1.1.3 Conclusions 

The presence of NP and NPE have been reported in surfacewater, suggesting they have the 
potential to be consumed as drinking water. However, POE-NP and NP relative contribution to 
the environment through pesticide applications is reportedly low compared to manufacturing 
practices and urban runoff (e.g., laundry detergents). Specific monitoring data available cannot 
be attributed to any specific source of POE-NP (and subsequently, NP) and, as such, impacts 
from the proposed program are not properly assessed using this data. 

Risk from consumption of surfacewater that could potentially be used for drinking water 
containing POE-NP and its breakdown product, NP, was estimated using modeling data. None of 
the estimated MOEs were below the target MOE of 100 (adults) or 300 (children) and all were 
more than three orders of magnitude higher than the target MOE. This indicates that ingestion of 
surfacewater containing POE-NP and NP as a result of program activity is not anticipated to result 
in adverse impacts to human health. 
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Ingestion of Groundwater 

Databases from authoritative and reliable sources such as the National Water Quality Monitoring 
Council (NWQMC) Water Quality Portal (WQP) were investigated and/or queried for NP and 
NPE (NWQMC, 2019a). Although the USDA Pesticide Data Program and DPR Well Sampling 
Report were also searched, NP/NPE are not pesticides and, therefore, not included in these 
databases. In the WQP database, only four samples were reported as having measurable 
NP(E)(in the form of 4-NP) in groundwater, and all concentrations were described as 
preliminary, variable by the utilized method, and below the detection limit. Additionally, the 
sample aquifers were not disclosed, making it impossible to determine if these samples were 
drawn from a source that could potentially be drinking water. 

The methods and models for estimating surfactants in groundwater are sufficiently lacking at this 
time. Although PRZM-GW and SCI-GROW have been reported for use in estimating pesticide 
concentrations in groundwater, they overestimate environmental concentrations in a manner that 
is not consistent lipophilic nature of this class of chemicals that would lend them to bind to 
organic material in soil and with minimal detections in groundwater databases. In combination 
with a lack of groundwater monitoring data availability for NP and NPE, MOEs were not 
generated for this pathway. 



  
    

 
 

 

 

 
 

 

 
 

 

 

 

Appendix 3A

6. References 
NOTE: References match those previously listed in the Statewide PEIR (CDFA, 2014a). 
Therefore, lettering order following publication years may not always be in sequence in this 
report. Links to webpages were active as of the listed access date. Access to those web resources 
and information presented therein are subject to change. 

California Division of Occupational Safety and Health Administration (Cal/OSHA). 2019a. 
Table AC-1: Permissible Exposure Limits (PELs). 26 pp. 

Canadian Council of Ministers of the Environment (CCME). 2002a. Canadian Water Quality 
Guidelines for the Protection of Aquatic Life: Nonylphenol and its Ethoxylates. 8 pp. 

Centers for Disease Control and Prevention (CDC). 2007. NIOSH pocket guide to chemical 
hazards. National Institute for Occupational Safety and Health. Cincinnati, OH. DHHS (NIOSH) 
Publication No. 2005-149. 424 pp. 

Department of Toxic Substances Control (DTSC). 2018a. DRAFT Product-Chemical Profile for 
Nonylphenol Ethoxylates in Laundry Detergents. California Environmental Protection Agency, 
Sacramento, CA. 104 pp. 

European Union. 2002. 4-Nonylphenol (branched) and nonylphenol - Summary risk assessment 
report. Report for the European Commission Joint Research Centre, Institute for Heal and 
Consumer Protection. Ispra, Italy. 25 pp. 

Meyer, O., P. Haubro Andersen, E.V. Hansen, and J.C. Larsen. 1988. Teratogenicity and in vitro 
mutagenicity studies on nonoxynol-9 and -30. Pharmacology and Toxicology 62: 236-238 

National Water Quality Monitoring Council (NWQMC). 2019a. Quality Portal. Sponsored by the 
United States Geological Survey (USGS), the U.S. Environmental Protection Agency, and the 
National Water Quality Monitoring Council (NWQMC). Available at 
https://acwi.gov/monitoring/waterqualitydata.html (Accessed: June 8, 2019). 

Occupational Safety and Health Administration (OSHA). 2019a. United States Department of 
Labor. Permissible Exposure Limits – Annotated Table Z-1. Available at 
https://www.osha.gov/dsg/annotated-pels/index.html (Accessed: June 18, 2019) 

Occupational Safety and Health Administration (OSHA). 2019b. United States Department of 
Labor. Permissible Exposure Limits – Annotated Table Z-2. Available at 
https://www.osha.gov/dsg/annotated-pels/index.html (Accessed: June 21, 2019) 

Office of Environmental Health Hazard Assessment (OEHHA). 2009b. Toxicological Profile for 
Nonylphenol. Integrated Risk Assessment Branch. California Environmental Protection Agency, 
Sacramento, CA. 52 pp. 

Office of Environmental Health Hazard Assessment (OEHHA). 2019a. Public Health Goals 
(PHGs). Available at https://oehha.ca.gov/water/public-health-goals-phgs (Accessed: June 10th, 
2019). 

CDFA 2019 G13 of G14 CDFA Statewide Program 
PDCP Addendum Human Health Risk Assessment 

https://acwi.gov/monitoring/waterqualitydata.html
https://www.osha.gov/dsg/annotated-pels/index.html
https://www.osha.gov/dsg/annotated-pels/index.html
https://oehha.ca.gov/water/public-health-goals-phgs


  
    

 

 

Appendix 3A

Soares A, B. Guieysse, B. Jefferson, E. Cartmel, and J.N. Lester. 2008. Nonylphenol in the 
environment: A critical review on occurrence, fate, toxicity and treatment in wastewaters. 
Environment International 34: 1033–943 

State Water Resources Control Board (SWRCB). 2018a. Maximum Contaminant Levels and 
Regulatory Dates for Drinking Water: U.S. EPA vs California. 4 pp. 

State Water Resources Control Board (SWRCB). 2019a. Water Quality Goals Database: 
Nonylphenol. Available at 
https://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/search.html 
(Accessed: June 21, 2019). 

State Water Resources Control Board (SWRCB). 2019b. California Environmental Data 
Exchange Network: NP and NPEs. Sacramento, CA. Available 
http://ceden.waterboards.ca.gov/AdvancedQueryTool (Accessed: June 8, 2019) 

U.S. Department of Agriculture (USDA). 2003. Human and ecological risk assessment of 
nonylphenol polyethoxylate-based (NPE) surfactants in Forest Service herbicide applications. 
Forest Service, Pacific Southwest Region (Region 5). 54 pp. 

U.S. Environmental Protection Agency. 2009aa. Screening-Level Hazard Characterization: 
Alkylphenols Category. Washington, D.C. 55 pp. 

U.S. Environmental Protection Agency. 2009x. National Primary Drinking Water Regulation 
Table. Washington, D.C. 7 pp. 

U.S. Environmental Protection Agency. 2010t. Nonylphenol (NP) and Nonylphenol (NPEs) 
Action Plan. Washington, D.C. 13 pp. 

CDFA 2019 G14 of G14 CDFA Statewide Program 
PDCP Addendum Human Health Risk Assessment 

http://ceden.waterboards.ca.gov/AdvancedQueryTool
https://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/search.html

	Final Human Risk Report PDCP.pdf
	TABLE OF CONTENTS
	LIST OF FIGURES
	LIST OF APPENDICES
	LIST OF TABLES
	LIST OF ABBREVIATIONS
	1 Executive Summary
	2 Introduction
	2.1 Purpose of the Human Health Risk Assessment (HHRA)
	2.2 Approach

	3 Hazard Identification
	3.1 Application Scenarios
	3.2 Active and Inert Ingredients of Concern and Environmental Fate Properties

	4 Toxicity Dose-Response Assessment
	4.1 Mechanism of Action and Target Organs and Systems
	4.2 Data Sources
	4.3 Toxicity Endpoints Selected for Risk Characterization

	5 Exposure Assessment
	5.1 Conceptual Site Model
	5.2 Physical, Chemical, and Environmental Fate Properties
	5.3 Estimating Pesticide Environmental Concentrations
	5.3.1 Occupational Exposure Values
	5.3.2 Pesticide Off-target Drift
	5.3.3 Soil
	5.3.3.1 Residential
	5.3.3.2 Nursery

	5.3.4 Surface Residues on Non-Edible Vegetation
	5.3.4.1 Residential
	5.3.4.2 Nursery

	5.3.5 Edible Vegetation Residue
	5.3.6 Transferable Turf Residue
	5.3.7 Water Ingestion, Surfacewater, and Groundwater
	5.3.7.1 Surfacewater
	5.3.7.1.1 Evaluation of Monitoring Data
	5.3.7.1.2 Evaluation Using Modeling Data

	5.3.7.2 Groundwater


	5.4 Estimating Human Receptor Exposure
	5.4.1 Exposure Routes
	5.4.1.1 Mixer-Loader-Applicator
	5.4.1.1.1 Acute Exposure Assessment
	5.4.1.1.2 Subchronic Exposure Assessment
	5.4.1.1.3 Chronic Non-Cancer Exposure Assessment
	5.4.1.1.4 Cancer Exposure Assessment

	5.4.1.2 Downwind-Bystander
	5.4.1.2.1 Acute Exposure Assessment
	5.4.1.2.2 Subchronic Exposure Assessment
	5.4.1.2.3 Chronic Exposure Assessment
	5.4.1.2.4 Cancer Exposure Assessment

	5.4.1.3 Post-Application Resident
	5.4.1.3.1 Post-Application Resident Acute Exposure Assessment
	Dermal Exposure to Residues in Soil
	Pica and Incidental Ingestion of Soil
	Dermal Exposure to Residues on Non-Edible Vegetation
	Hand-to-Mouth Ingestion of Vegetation Residues
	Ingestion of Edible Vegetation Residues
	Dermal Exposure to Residues on Turf
	Hand-to-Mouth Ingestion of Turf Residues
	Object-to-Mouth Ingestion of Turf Residues

	5.4.1.3.1 Post-Application Resident Subchronic Exposure Assessment
	Dermal Exposure to Residues in Soil
	Pica and Incidental Soil Ingestion
	Dermal Exposure to Residues on Vegetation
	Hand-to-Mouth Ingestion of Vegetation Residues
	Ingestion of Edible Vegetation
	Dermal Exposure to Residues on Turf
	Hand-to-Mouth Ingestion of Turf Residues
	Object-to-Mouth Ingestion of Turf Residues

	5.4.1.3.2 Post-Application Resident Chronic Exposure Assessment
	Dermal Exposure to Residues in Soil
	Pica and Incidental Soil Ingestion
	Dermal Exposure to Residues on Vegetation
	Hand-to-Mouth Ingestion of Vegetation Residues
	Ingestion of Edible Vegetation
	Dermal Exposure to Residues on Turf
	Hand-to-Mouth Ingestion of Turf Residues
	Object-to-Mouth Ingestion of Turf Residues

	5.4.1.3.3 Post-Application Resident Cancer Exposure Assessment

	5.4.1.4 During and Post-Application Resident
	5.4.1.5 Post-Application Loader
	5.4.1.5.1 Post-Application Loader Acute Exposure Assessment
	Dermal Exposure to Vegetation
	Dermal Exposure to Soil

	5.4.1.5.2 Subchronic Exposure Assessment
	Dermal Exposure to Vegetation
	Dermal Exposure to Soil

	5.4.1.5.3  Chronic Exposure Assessment
	Dermal Exposure to Vegetation
	Dermal Exposure to Soil

	5.4.1.5.4 Post-Application Loader Cancer Exposure Assessment
	5.4.1.5.5 Combined-Nursery-Worker




	6 Risk Characterization
	6.1 Non-Cancer Effects
	6.2 Cancer Effects
	6.3 Numeric Data Presentation

	7 Risk Assessment Results
	7.1 Application Scenarios
	7.2 Estimated Environmental Concentrations and Unit Exposure Values
	7.3 Risk Results
	7.4 Uncertainty Analysis
	7.4.1 Exposure Assessment
	7.4.1.1 Inert Ingredient Information Quality
	7.4.1.2 Model Limitations
	7.4.1.2.1 USEPA Occupational Pesticide Handler Exposure Data (OPHED)
	7.4.1.2.2 Brigg’s Equation
	7.4.1.2.3 AgDRIFT
	7.4.1.2.4 USEPA Standard Operating Procedures for Residential Exposure Assessments (SOP)
	7.4.1.2.5 USEPA Risk Assessment Guidance for Superfunds (RAGS)
	7.4.1.2.6 Water Ingestion


	7.4.2 Toxicity Assessment
	7.4.2.1 Toxicological Endpoints
	7.4.2.2 Endocrine Disruptors
	7.4.2.3 Synergism


	7.5 Conclusions

	References
	Appendix A- PMDS.pdf
	PMDS 
	PDCP-64
	PDCP-65
	PDCP-66
	PDCP-70
	PDCP-71
	PDCP-72
	PDCP-77
	PDCP-78

	Labels and SDS
	Safari 20 SG 
	Label
	SDS

	Merit 2F
	Label
	SDS

	Marathon II
	Label
	SDS

	No Foam B
	Label
	SDS







Accessibility Report


		Filename: 

		4Final Human Risk Report CDFA PDCP 9.7.19 - Unlocked_v12.pdf




		Report created by: 

		J. Gokul

		Organization: 

		tcrest.com




 [Personal and organization information from the Preferences > Identity dialog.]


Summary


The checker found no problems in this document.


		Needs manual check: 2

		Passed manually: 0

		Failed manually: 0

		Skipped: 1

		Passed: 29

		Failed: 0




Detailed Report


		Document



		Rule Name		Status		Description

		Accessibility permission flag		Passed		Accessibility permission flag must be set

		Image-only PDF		Passed		Document is not image-only PDF

		Tagged PDF		Passed		Document is tagged PDF

		Logical Reading Order		Needs manual check		Document structure provides a logical reading order

		Primary language		Passed		Text language is specified

		Title		Passed		Document title is showing in title bar

		Bookmarks		Passed		Bookmarks are present in large documents

		Color contrast		Needs manual check		Document has appropriate color contrast

		Page Content



		Rule Name		Status		Description

		Tagged content		Passed		All page content is tagged

		Tagged annotations		Passed		All annotations are tagged

		Tab order		Passed		Tab order is consistent with structure order

		Character encoding		Passed		Reliable character encoding is provided

		Tagged multimedia		Passed		All multimedia objects are tagged

		Screen flicker		Passed		Page will not cause screen flicker

		Scripts		Passed		No inaccessible scripts

		Timed responses		Passed		Page does not require timed responses

		Navigation links		Passed		Navigation links are not repetitive

		Forms



		Rule Name		Status		Description

		Tagged form fields		Passed		All form fields are tagged

		Field descriptions		Passed		All form fields have description

		Alternate Text



		Rule Name		Status		Description

		Figures alternate text		Passed		Figures require alternate text

		Nested alternate text		Passed		Alternate text that will never be read

		Associated with content		Passed		Alternate text must be associated with some content

		Hides annotation		Passed		Alternate text should not hide annotation

		Other elements alternate text		Passed		Other elements that require alternate text

		Tables



		Rule Name		Status		Description

		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot

		TH and TD		Passed		TH and TD must be children of TR

		Headers		Passed		Tables should have headers

		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column

		Summary		Skipped		Tables must have a summary

		Lists



		Rule Name		Status		Description

		List items		Passed		LI must be a child of L

		Lbl and LBody		Passed		Lbl and LBody must be children of LI

		Headings



		Rule Name		Status		Description

		Appropriate nesting		Passed		Appropriate nesting






Back to Top


