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1. OVERVIEW

1.1 Purpose of the User’s Manual and Model Tool 

This document is a user’s manual for the customizable Microsoft ExcelTM food web and wildlife exposure 
modeling tool (“Model Tool”) for assessing the potential ecological risks associated with exposure to 
perfluoroalkyl and polyfluoroalkyl substances (PFAS) for common and threatened and endangered (T&E) 
species in terrestrial habitats potentially impacted by aqueous film forming foam (AFFF)1.  The Model Tool 
(a multi-worksheet ExcelTM file) enables ecological risk assessors to enter site-specific data (e.g., 
concentrations of PFAS in soil, surface water, and/or biota), exposure factors for site-relevant wildlife 
species of interest, and available toxicological information for common PFAS. Model outputs consist of an 
evaluation of the potential for direct effects to terrestrial communities, as well as model-predicted 
concentrations of PFAS in food webs and wildlife diet items. The model also features tables that provide 
ecological risk assessment (ERA) effects assessment and risk characterization (i.e., hazard quotients) and 
other useful information that can facilitate ERA-based decision making.   

The Model Tool was based on a current state-of-the-practice overview of available methods, best practices, 
and key data gaps presented in the “Guidance for Assessing the Ecological Risks of PFAS to Threatened 
and Endangered Species at Aqueous Film Forming Foam Impacted Sites" document (“Guidance 
Document”; Conder et al., 2020), available on the ER18-1614 project page (https://www.serdp-
estcp.org/Program-Areas/Environmental-Restoration/ER18-1614).  This Model Tool was developed by 
Geosyntec Consultants with funding provided by the Strategic Environmental Research and Development 
Program (SERDP).   

1.2 T&E Species Focus 

This model tool was developed for use with T&E species, although it is also applicable for ecological risk 
assessments for common species.  The quantitative ecological risk modeling tools, parameters, and 
receptors are specifically selected for assessing Federally listed T&E species present at AFFF release sites, 
particularly with regard to the characterization of effects, are much more conservative than approaches used 
for common species.  For example, less conservative (higher) Toxicity Reference Values can be considered 
for use in the model to evaluate risks to common species. Please refer to the guidance regarding 
modifications that should be considered when focusing on common species. 

1 A second Model Tool is available for use in aquatic systems on the ER18-1614 project page and includes a 
separate User’s Manual. 

https://www.serdp-estcp.org/Program-Areas/Environmental-Restoration/ER18-1614
https://www.serdp-estcp.org/Program-Areas/Environmental-Restoration/ER18-1614
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1.3 Warning and Disclaimer 

Before proceeding further, it is recommended that the reader review the Guidance Document and 
confirm whether subsequent (improved) versions of the Model Tool and/or User’s Manual are 
available at the URL provided in Section 1.1. 

All cells and formulae in the Model Tool can be edited by the user (i.e., they’re unprotected); 
therefore, updates to exposure factors, uptake models or toxicity reference values can be made by the 
user as data gaps are filled by additional research. However, it is recommended that the user save a 
backup (unedited) version of the original file before entering values or modifying parameters, 
equations, or algorithms in the model. 

This Model Tool is intended to aid in quantitatively evaluating ecological risks from PFAS exposures, and 
to enable site managers to make defensible, risk-based management decisions using the best and most 
current scientific information and approaches available. This file outlines best practices, recommendations 
and suggestions that are based on the current state-of-the-science; it is not intended as regulation or a 
binding set of procedures. The user of this model takes full responsibility for the use and application of this 
model, including the input values, equations, assumptions and outputs. Therefore, it is recommended that 
all aspects of the model be evaluated by an experienced ecological risk assessor, prior to making site-
specific or regulatory decisions.  

1.4 Model Uncertainties and Limitations 

Ecological risks assessments for PFAS, especially for PFAS beyond PFOS and PFOA, are in their infancy, 
and a high degree of uncertainty remains. Specifically, for the Model Tool, the uptake parameters included 
in the model are generally based on laboratory studies where model organisms are exposed to PFAS-spiked 
media. The use of model organisms may not reflect the same uptake rates as field species as PFAS-impacted 
sites. Additionally, the use of spiked media often results in uptake factors higher than those measured in 
the field studies due to higher bioavailability of contaminants in fresh versus aged media. As a result, the 
Model Tool is considered a conservative estimate of exposure but the uncertainty in over-predicting 
exposure is acknowledged.  The Model Tool can be used to calculate site-specific risk-based thresholds 
however these should not be considered regulatory clean up goals or be used as such without risk 
management discussions with stakeholders. Where important site-specific remedial decisions making needs 
to be supported, modeled risks estimated should be confirmed in the field. For example, site-specific 
bioaccumulation studies with terrestrial or aquatic invertebrates or fish can be performed or samples of 
wildlife diet items can be collected and PFAS concentrations measured directly to better estimate exposures 
on a site-specific basis. The Model Tool is built with options for including site-specific tissue data to help 
refine preliminary risk estimates. 

1.5 Remainder of the User’s Manual 

The remainder of this User’s Manual presents a step-by-step overview of the features and operations of the 
Model Tool and includes an explanation of the main worksheets contained within the ExcelTM file.   

The references section also includes the citations for all references cited in this User’s Manual and Model 
Tool. 
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The User’s Manual also features two attachments: 

• Attachment 1 provides supporting information used to fill data gaps in bioaccumulation uptake
factors applied in the Model Tool.

• Attachment 2 provides a demonstration of the Model Tool using PFAS data from a hypothetical
United States Navy site.

The Model Tool and Guidance Document can be cited as: 

Conder, J.; Arblaster, J.; Larson, E.; Brown, J.; Higgins, C.  (2020).  Guidance for Assessing the Ecological 
Risks of PFAS to Threatened and Endangered Species at Aqueous Film Forming Foam-Impacted Sites.  
SERDP Project ER18-1614.  September.   
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2. INTRODUCTION, TABLE OF CONTENTS, AND ACRONYMS & ABBREVIATIONS
(WORKSHEETS: INTRODUCTION, TOC, AND A&A)

The first three worksheets in the Model Tool are un-numbered, and consist of the following: 

• Introduction: The Introduction worksheet contains an overview of the file and critical information
on the applicable version of the Model Tool.

• Table of Contents (TOC):  The TOC worksheet contains a Table of Contents that provides a guide
to the main model worksheets in the file.  Users can input their Site name or model/file name in
cell B2. This entry is carried forward in the remainder of the workbook.

• Acronyms and Abbreviations (A&A):  The A&A worksheet contains a list of acronyms and
abbreviations used in the Model Tool and User’s Guide.
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3. TABLE 1. EXPOSURE FACTORS FOR SELECTED RECEPTORS (WORKSHEETS:
EXPOSURE FACTORS AND EF LOOKUP)

 The first step in applying the Model Tool is to select vertebrate wildlife receptors (birds and
mammals) that will be evaluated in the ecological risk model.  Direct risks to terrestrial biota
exposed to impacted soil are included by default and do not require species selection.

In the “Exposure Factors” worksheet (Table 1), the user can select three avian species and three mammalian 
species from different feeding guilds from a drop-down menu (see red box in the screenshot below). The 
user also defines the “Site Area” in acres (purple box), which will allow the model to generate a site-
specific “Area Use Factor” (AUF)2. If impacted surface freshwater is present at your site, type an “X” in 
the green box to direct the model to evaluate the exposure of vertebrate terrestrial wildlife via drinking 
surface water. Salinity in freshwater considered suitable for wildlife use as drinking water should be less 
than 1 part per thousand. The green box should remain blank if surface water is not present at your site, as 
the inclusion of text in the green box will result in the addition of unnecessary columns pertaining to surface 
water throughout the workbook. 

2 It should be noted that the model will automatically calculate a “default” AUF for all receptors by dividing the 
user-specified Site Area by the receptor’s Home Range. Although this approach generally provides a reasonably 
representative AUF value for many receptors, it may not be the most appropriate approach for all species. Therefore, 
after site-specific and receptor-specific considerations are made, the user may also opt to provide a modified 
equation or AUF value that considers additional species-specific factors and habitat preferences for some receptors. 
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The receptors available for user selection include examples of T&E species, as well as common species 
without any Federally protected status. This approach allows the user to more accurately represent various 
site-specific receptor traits, life histories, and/or statuses. Once the desired receptors have been selected by 
the user, the key exposure factor parameters inside the blue box in the image above will be pre-filled with 
values from the “EF Lookup” worksheet.  Note that all the parameters in Table 1 can be supplanted or 
revised by the user.  For example, if the user wants to use an alternate receptor species other than the Willow 
Ptarmigan (or other avian herbivores), one can simply revise the information in that column as desired.  The 
information for that receptor will be used in the remainder of the worksheet as “Bird 1”.  The columns to 
the right refer to “Bird 2”and “Bird 3” respectively. The mammals to be modeled are “Mammal 1”, 
“Mammal 2”, and “Mammal 3”, proceeding left to right. 

The “EF Lookup” worksheet (an internal lookup worksheet at the end of the workbook) lists all parameter 
values that auto-populate cells inside the blue box in Table 1 following selection of avian and mammalian 
receptors from the drop-down menus on the “Exposure Factors” worksheet. The EF Lookup worksheet is 
also where users can find references for all exposure parameters, as well as any additional notes pertaining 
to a given parameter.  

 

 

  



RECEPTOR TYPE GUILD Species Parameter Definition Lookup Code Value Units Reference Notes

AVIAN INSECTIVORE American Robin BW Body Weight American Robin_BW 0.077 kg USEPA (1993)

AVIAN INSECTIVORE American Robin DWI
Daily Drinking Water Ingestion Rate

American Robin_DWI 0.0108 L/day USEPA (1993)

AVIAN INSECTIVORE American Robin FIRdw Daily Food Ingestion Rate (dry 
matter)

American Robin_FIRdw 0.012 kg, dw/day Nagy (2001) Calculated using DW allometric equation for Passerine birds from Nagy et al. 2001; see Nagy FIR variables tab for formulas

AVIAN INSECTIVORE American Robin FIRww Daily Food Ingestion Rate (wet 
matter)

American Robin_FIRww 0.034 kg, ww/day Nagy (2001) Calculated using WW allometric equation for Passerine birds  from Nagy et al. 2001; see Nagy FIR variables tab for formulas

AVIAN INSECTIVORE American Robin HR Home Range American Robin_HR 2.0 Acres USEPA (1993) Foraging HR for fledglings (0.81 hectares) reported in USEPA (1993)

AVIAN INSECTIVORE American Robin Pinv Proportion of Diet - Invertebrates American Robin_Pinv 0.900 kg diet item, ww/kg diet, 
ww

Assumed; USEPA (1993) Forage for invertebrates and fruits in shrubs and low tree branches; proportion assumed based on dietary information provided in USEPA 
(1993); assumed 90% invertebrates.

AVIAN INSECTIVORE American Robin Pso Proportion of Diet - Soil American Robin_Pso 0.104 kg soil, dw/kg diet, dw Assumed; Beyer et al. (1994) Assumed based on soil consumption rates of American Woodcock

AVIAN INSECTIVORE American Robin Pveg Proportion of Diet - Vegetation American Robin_Pveg 0.100 kg diet item, ww/kg diet, 
ww

Assumed; USEPA (1993) Forage for invertebrates and fruits in shrubs and low tree branches; proportion assumed based on dietary information provided in USEPA 
(1993); assumed 10% fruit/plants.

MAMMALIAN INSECTIVORE Buena Vista Lake Shrew (T&E) BW Body Weight Buena Vista Lake Shrew (T&E)_BW 0.005 kg NatureServe Explorer, 2020 https://explorer.natureserve.org

MAMMALIAN INSECTIVORE Buena Vista Lake Shrew (T&E) DWI
Daily Drinking Water Ingestion Rate

Buena Vista Lake Shrew (T&E)_DWI 0.0011 L/day USEPA (1993) Based on the water ingestion rate of the Short-Tailed Shrew

MAMMALIAN INSECTIVORE Buena Vista Lake Shrew (T&E) FIRdw Daily Food Ingestion Rate (dry 
matter)

Buena Vista Lake Shrew (T&E)_FIRdw 0.001 kg, dw/day Nagy (2001) Calculated using DW equation for rodentia  from Nagy et al. 2001; see Nagy FIR variables tab for formulas

MAMMALIAN INSECTIVORE Buena Vista Lake Shrew (T&E) FIRww Daily Food Ingestion Rate (wet 
matter)

Buena Vista Lake Shrew (T&E)_FIRww 0.002 kg, ww/day Nagy (2001) Calculated using WW allometric equation for rodentia from Nagy et al. 2001; see Nagy FIR variables tab for formulas

MAMMALIAN INSECTIVORE Buena Vista Lake Shrew (T&E) HR Home Range Buena Vista Lake Shrew (T&E)_HR 0.091 Acres Assumed; NatureServe Explorer, 
2020

Ornate Shrew (similar size) used as a surrogate; average home range in California (https://explorer.natureserve.org)

MAMMALIAN INSECTIVORE Buena Vista Lake Shrew (T&E) Pinv Proportion of Diet - Invertebrates Buena Vista Lake Shrew (T&E)_Pinv 1.000 kg diet item, ww/kg diet, 
ww

Assumed; NatureServe Explorer, 
2020

Assumed based on feeding guild and dietary information in NatureServe Explorer; consult additional literature for more information

MAMMALIAN INSECTIVORE Buena Vista Lake Shrew (T&E) Pso Proportion of Diet - Soil Buena Vista Lake Shrew (T&E)_Pso 0.024 kg soil, dw/kg diet, dw Assumed; USEPA (1993) Based on reported values for Meadow Vole

MAMMALIAN INSECTIVORE Buena Vista Lake Shrew (T&E) Pveg Proportion of Diet - Vegetation Buena Vista Lake Shrew (T&E)_Pveg 0 kg diet item, ww/kg diet, 
ww

Assumed; NatureServe Explorer, 
2020

Assumed based on feeding guild and dietary information in NatureServe Explorer; consult additional literature for more information

AVIAN INSECTIVORE Coastal California Gnatcatcher (T&E) BW Body Weight Coastal California Gnatcatcher (T&E)_BW 0.006 kg NatureServe Explorer, 2020 https://explorer.natureserve.org

AVIAN INSECTIVORE Coastal California Gnatcatcher (T&E) DWI
Daily Drinking Water Ingestion Rate

Coastal California Gnatcatcher (T&E)_DWI 0.00084 L/day USEPA (1993) Based on the water ingestion rate of the American Robin

AVIAN INSECTIVORE Coastal California Gnatcatcher (T&E) FIRdw Daily Food Ingestion Rate (dry 
matter)

Coastal California Gnatcatcher 
(T&E)_FIRdw

0.0021 kg, dw/day Nagy (2001) Calculated using DW allometric equation for Passerine birds from Nagy et al. 2001; see Nagy FIR variables tab for formulas

AVIAN INSECTIVORE Coastal California Gnatcatcher (T&E) FIRww Daily Food Ingestion Rate (wet 
matter)

Coastal California Gnatcatcher 
(T&E)_FIRww

0.0072 kg, ww/day Nagy (2001) Calculated using WW allometric equation for Passerine birds  from Nagy et al. 2001; see Nagy FIR variables tab for formulas

AVIAN INSECTIVORE Coastal California Gnatcatcher (T&E) HR Home Range Coastal California Gnatcatcher (T&E)_HR 4.0 Acres NatureServe Explorer, 2020 https://explorer.natureserve.org; low end of typical range for California gnatcatcher

AVIAN INSECTIVORE Coastal California Gnatcatcher (T&E) Pinv Proportion of Diet - Invertebrates Coastal California Gnatcatcher (T&E)_Pinv 1.000 kg diet item, ww/kg diet, 
ww

Assumed; NatureServe Explorer, 
2021

Assumed 100% invertebrate diet based on feeding guild and dietary information in NatureServe Explorer; consult additional literature for 
more information

AVIAN INSECTIVORE Coastal California Gnatcatcher (T&E) Pso Proportion of Diet - Soil Coastal California Gnatcatcher (T&E)_Pso 0 kg soil, dw/kg diet, dw Assumed; NatureServe Explorer, 
2023

Assumed not to consume soil based on feeding strategies described in NatureServe Explorer profile

AVIAN INSECTIVORE Coastal California Gnatcatcher (T&E) Pveg Proportion of Diet - Vegetation Coastal California Gnatcatcher (T&E)_Pveg 0 kg diet item, ww/kg diet, 
ww

Assumed; NatureServe Explorer, 
2020

Assumed based on feeding guild and dietary information in NatureServe Explorer; consult additional literature for more information

MAMMALIAN OMNIVORE Deer Mouse BW Body Weight Deer Mouse_BW 0.015 kg USEPA (1993) Minimum mean body weight for adults reported for Deer Mice
MAMMALIAN OMNIVORE Deer Mouse DWI Daily Drinking Water Ingestion Rate Deer Mouse_DWI 0.003 L/day USEPA (1993)

MAMMALIAN OMNIVORE Deer Mouse FIRdw Daily Food Ingestion Rate (dry 
matter)

Deer Mouse_FIRdw 0.0027 kg, dw/day Nagy (2001) Calculated using DW equation for rodentia from Nagy et al. 2001; see Nagy FIR variables tab for formulas

MAMMALIAN OMNIVORE Deer Mouse FIRww Daily Food Ingestion Rate (wet 
matter)

Deer Mouse_FIRww 0.0061 kg, ww/day Nagy (2001) Calculated using WW allometric  equation for rodentia from Nagy et al. 2001; see Nagy FIR variables tab for formulas

MAMMALIAN OMNIVORE Deer Mouse HR Home Range Deer Mouse_HR 0.150 Acres USEPA (1993) Average of values reported for Deer Mice (male and female)
MAMMALIAN OMNIVORE Deer Mouse Pinv Proportion of Diet - Invertebrates Deer Mouse_Pinv 0.350 kg diet item, ww/kg diet, 

ww
USEPA (1993) Assumed 35% invertebrate diet based on dietary information in USEPA Wildlife EFH; Principally eat seeds, arthropods, some green 

vegetation, roots, fruits, and fungi as available; opportunistic omnivores with highly variable diets. 
MAMMALIAN OMNIVORE Deer Mouse Pso Proportion of Diet - Soil Deer Mouse_Pso 0.020 kg soil, dw/kg diet, dw Assumed; USEPA (1993) Based on reported values for White-Footed Mice

MAMMALIAN OMNIVORE Deer Mouse Pveg Proportion of Diet - Vegetation Deer Mouse_Pveg 0.650 kg diet item, ww/kg diet, 
ww

USEPA (1993) Principally eat seeds, arthropods, some green vegetation, roots, fruits, and fungi as available; opportunistic omnivores with highly 
variable diets; assumed 65% vegetation. 

MAMMALIAN HERBIVORE Eastern Cottontail BW Body Weight Eastern Cottontail_BW 1.130 kg USEPA (1993) Minimum mean body weight reported. 
MAMMALIAN HERBIVORE Eastern Cottontail DWI Daily Drinking Water Ingestion Rate Eastern Cottontail_DWI 0.110 L/day USEPA (1993)

MAMMALIAN HERBIVORE Eastern Cottontail FIRdw Daily Food Ingestion Rate (dry 
matter)

Eastern Cottontail_FIRdw 0.077 kg, dw/day Nagy (2001) Calculated using DW equation for rodentia from Nagy et al. 2001; see Nagy FIR variables tab for formulas

MAMMALIAN HERBIVORE Eastern Cottontail FIRww Daily Food Ingestion Rate (wet 
matter)

Eastern Cottontail_FIRww 0.255 kg, ww/day Nagy (2001) Calculated using WW allometric equation for rodentia from Nagy et al. 2001; see Nagy FIR variables tab for formulas

MAMMALIAN HERBIVORE Eastern Cottontail HR Home Range Eastern Cottontail_HR 7.4 Acres USEPA (1993) Based on the average reported home ranges for adult
MAMMALIAN HERBIVORE Eastern Cottontail Pinv Proportion of Diet - Invertebrates Eastern Cottontail_Pinv 0 kg diet item, ww/kg diet, 

ww
USEPA (1993) Assumed based on feeding guild and dietary information reported in USEPA (1993) - herbaceous plants, woody vines, shrubs, and trees. 

MAMMALIAN HERBIVORE Eastern Cottontail Pso Proportion of Diet - Soil Eastern Cottontail_Pso 0.063 kg soil, dw/kg diet, dw USEPA (1993) Based on soil ingestion rate of jackrabbit (Table 4-5).

Note: The values in this table are initial suggestions only.  Additional efforts should be considered to verify the use of these values with particular site-specific risk assessments, such as consultation of the literature and information cited herein, consideration of site conditions, and consultation with a biologist. Full citations are provided in the User Guidance
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4. TABLE 2. BIOACCUMULATION PARAMETERS (WORKSHEET: BIOACCUMPARAMS)  

 The second step in applying the Model Tool is to consider the food web modeling parameters 
that will be used to predict concentrations of PFAS in the diet items of wildlife receptors 
(birds and mammals) that are being evaluated by the ecological risk model.   

 

The Table 2 “BioaccumParams” worksheet contains experimentally determined bioaccumulation factors 
(BAF) and biota soil accumulation factors (BSAF) that have been published in the peer reviewed literature 
and recommended for use in modeling in the Guidance Document. Users should review the Guidance 
Document for details on the full selection of parameters evaluated, the selection process and criteria and 
full references to the supporting information. Additionally, the user is encouraged to consider alternate 
model parameters from additional resources (i.e., Gobas et al. (2020) and Zodrow et al. (2020), as discussed 
in the Guidance), or the use of site-specific uptake factors. For example, if site-specific BSAFs are 
developed as part of Remedial Investigations, these can be entered into the model in the BSAF table, 
however users should be cautious to enter uptake factors in the same units currently used in the model to 
avoid calculation errors..  The bioaccumulation parameters identified in Table 2 will be used to model site-
specific concentrations in biota (on a nanogram per kilogram of body weight [ng/kg ww] basis) in 
subsequent steps.  

Due to current gaps in knowledge, experimentally derived values are not available for all parameters in 
the “BioaccumParams” table for several PFAS. As an alternative, the user can opt to fill certain data gaps 
with Quantitative Structure Activity Relationship (QSAR)-modelled or read-across bioaccumulation 
parameters (i.e., BAFs, BSAFs) by typing “Yes” in the green shaded cell at the top of Table 2 (identified 
by the  green highlighted cell in the image below). When the option to apply QSAR-modeled parameters 
is selected, a surrogate value derived using the technical approaches described in Attachment 1 is applied 
for plants and invertebrates.   
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When the option to apply QSAR-modeled parameters is selected, a surrogate value is applied to precursor 
compounds (PFOSA, N-EtFOSAA, and N-MeFOSAA). Surrogate values used for precursor compounds 
were assumed to be equal to those of PFOS for each type of bioaccumulation parameter for several reasons. 
These include the potential for all three compounds to fully or partially transform to PFOS under certain 
environmental conditions, as well as laboratory evidence that tentatively suggests these compounds have 
similar bioaccumulative potentials to that of PFOS under controlled conditions (reviewed in Martin et al., 
2010). It is important to note that there is no established scientific consensus regarding the selection of 
alternative PFAS as surrogates for predicting bioaccumulation of closely related and/or precursor 
compounds. Therefore, caution should be exercised when using modeled values as a basis for site-specific 
decision making and may be best applied as part of sensitivity analyses.  

If the user does not type “yes” in the green shaded cell, the bioaccumulation parameters for which no 
experimentally derived values are available will remain blank and predictions for these PFAS will be 
unavailable for some of the biota.  This may result in a potential underestimation of concentrations of PFAS 
in the food web diet items and subsequent calculations for estimating exposure and risks to wildlife, as 
noted in subsequent sections.   

Please note: There is a hidden row (Row 1) at the top of the “BioaccumParams” worksheet that contains 
values supporting model formulae. This row should not be modified or deleted by the user, or a loss in 
model functionality may occur. Adding or deleting columns from this worksheet will also result in a loss 
of model functionality.  
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5. TABLE 3. SITE-SPECIFIC DATA INPUT (WORKSHEET: DATA INPUT & FWM)  

 The third step in applying the Model Tool is to enter in available site-specific measurements 
to facilitate the calculation of PFAS in diet items for the wildlife receptors (birds and 
mammals) addressed in the ecological risk model.   

 

The “Data Input & FWM” worksheet is where the user will enter the results of environmental sampling 
conducted at the site of interest, including physical parameters (total organic carbon), and concentrations 
of PFAS measured in abiotic media (e.g., soil and surface water) and biotic media (i.e., tissues), where 
available.  

Concentrations of PFAS and TOC in soil are required model entry values in Table 3, while PFAS 
concentrations in surface water are optional: 

• Under the header “Soil,” the user should enter concentrations of PFAS into the “Site Specific 
Value” column of Table 3, using the units nanograms per kilogram of dry weight (ng/kg dw). 
Laboratories often report concentrations of PFAS in soil as micrograms per kilogram (µg/kg), 
which would require conversion before entering data, specifically, multiplication of the µg/kg 
values by 1000. A “Basis” column, in which the origin of the site-specific soil PFAS concentrations 
can also be noted (e.g., maximum value [Max], 95% upper confidence limit [95 UCL]), is also 
included under the “Soil” heading as a bookkeeping measure for the user.  

• If surface water is present at the site, a format similar to that of soil is used to enter surface water 
PFAS concentrations; however, the user should take care to enter water concentrations in 
nanograms per liter (ng/L). If the user indicates that surface water is not present on the exposures 
factor tab, columns pertaining to surface water will not appear on the Data Input & FWM tab. 

• Users must enter a site-specific value for the fraction organic carbon (kg OC/kg, soil, dw) in the 
green shaded cell at the top of Table 3 (identified by the green cell in the image below). 

• If a User is including site-specific tissue data for use in the model, the data must be entered as 
nanograms per kilogram of wet weight (ng/kg ww). 

Measured concentrations of PFAS in biota are not required for the model; however, in the event that 
measured data are available for a site, values can be entered into the “Site Specific Value” columns under 
the appropriate receptor type headings (i.e., terrestrial plant, soil invertebrate) in the model. Regardless of 
whether measured concentrations are entered into Table 3, the model will generate predicted PFAS 
concentrations for each receptor type, although if a measured value is available, the models will use the 
measured value instead of the model-predicted values in subsequent calculations.  



 

11 
 

 

 

If the user did not type “Yes” on the Table 2 (Bioaccumulation Parameters) worksheet, some predictions 
for PFAS in terrestrial plants and soil invertebrates will be listed as “n/a” and treated as zeros (i.e., no 
PFAS) in subsequent calculations. In these cases, concentrations of PFAS in diet items may be potentially 
underestimated, as indicated by the appearance of a “PU” note adjacent to the model-predicted values in 
subsequent tables. In cases where measured PFAS values in food web items (i.e., terrestrial plants or soil 
invertebrates) have been entered into the green cells, subsequent model calculations will preferentially use 
the measured value, and no PU note will be added. 
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6. TABLE 4. EXPOSURE POINT CONCENTRATIONS FOR ALL MEDIA (WORKSHEET: 
EPCS) 

 The fourth step in the Model Tool summarizes the available site-specific measurements and 
model predictions that will be used as Exposure Point Concentrations (EPCs) in the exposure 
modeling for wildlife receptors (birds and mammals) performed in the remainder of the 
ecological risk model.   

 

The “EPCs” worksheet provides the user with a printer friendly summary of EPCs for PFAS in various 
environmental media at the site. While Table 4 does not require any user input, it serves as a lookup table 
that is referenced in a number of equations in subsequent steps of the model. Table 4 populates cells using 
values from the “Data Input & FWM” worksheet (Table 3). In the event that measured site-specific PFAS 
concentrations were provided by the user in previous steps, those values will be preferentially selected for 
inclusion in Table 4. Remaining cells will be populated with modeled values from Table 3. 

Users should be aware that while the uptake factors in the Modeling Tool represent the current state-of-the-
science, limited validation of the current Model Tools has been performed.  This is due to the limited scope 
of the current project and the limited number of AFFF site investigations featuring sufficient data to conduct 
a robust assessment of model accuracy.  Additional validation would improve confidence in the accuracy 
and conservatism of the model predictions.  As with any modeling process within ecological risk 
assessment,  users should consider and acknowledge uncertainty in modeled EPCs as part of evaluating 
risks, and carefully consider the need for model validation prior to final decision making.  

Please note: There is a hidden row (Row 1) at the top of the “EPCs” worksheet that contains values 
supporting model formulae. This row should not be modified or deleted by the user, or a loss in model 
functionality may occur. Adding or deleting columns from this worksheet will also result in a loss of 
model functionality.  
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1 2 3 4 5 6 9
Test Site #1
Table 4: Exposure Point Concentrations for All Media  

Value Basis [1] Value Basis [1]

PFCAs (ng/kg, dw) (ng/kg, ww) (ng/kg, ww) (ng/L)
PFBA 1000.0 2.2 Modeled n/a n/a 10.0
PFPeA 1000.0 12.5 Modeled 0.2 Modeled 10.0
PFHxA 1000.0 5000.0 Measured 600000.0 Measured 10000.0
PFHpA 1000.0 0.9 Modeled 0.8 Modeled 10.0
PFOA 400000.0 100.0 Measured 50000000.0 Measured 400000.0
PFNA 40000.0 0.1 Modeled 5.7 Modeled 10.0
PFDA 1000.0 0.1 Modeled 16.0 Modeled 10.0
PFUnDA 1000.0 0.1 Modeled 24.0 Modeled 10.0
PFDoDA 1000.0 0.1 Modeled 38.0 Modeled 10.0
PFTrDA 1000.0 n/a n/a n/a n/a 10.0
PFTeDA 1000.0 10000.0 Measured 10000.0 Measured 10.0
PFSAs
PFBS 1000.0 4.0 Modeled 1.0 Measured 10.0
PFHxS 1000.0 100.0 Measured 21.0 Modeled 10.0
PFOS 100000.0 184000.0 Modeled 700000000.0 Measured 4000000.0
PFDS 1000.0 0.0 Modeled 0.2 Modeled 10.0
FASAs
PFOSA 1000.0 0.4 Modeled n/a n/a 10.0
EtFASAAs and MeFASAAs
N-EtFOSAA 1000.0 1000.0 Measured 1000.0 Measured 10.0
N-MeFOSAA 1000.0 n/a n/a n/a n/a 10.0

Notes and Abbreviations  (see Acronyms & Abbreviations table for PFAS names):
dw - dry weight
EPC - exposure point concentration
kg - kilogram
L - liters
ng - nanograms
ww - wet weight
[1] Table selects for Site-specific empirical data over modeled values where available.

Surface Water 
EPCSoil EPCAnalyte Terrestrial Plant EPC Terrestrial Invertebrate EPC
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7. TABLES 5 & 6. TOXICITY REFERENCE VALUES FOR BIRDS AND MAMMALS 
(WORKSHEETS: TRVS_BIRDS AND TRVS_MAMMALS) 

 The fifth step in applying the Model Tool is to review and select PFAS toxicity benchmarks 
for comparison with wildlife (birds and mammals) exposure estimates. 

 

Worksheets “TRVs_birds” and “TRVs_mammals” contain a range of low and high toxicity reference 
values (TRVs) reported in the literature for various PFAS. TRVs in Tables 5 and 6 will be used to generate 
hazard quotients for avian (Table 5) and mammalian (Table 6) receptors at AFFF impacted sites in 
subsequent steps of the model. The tables also provide the basis upon which each of the TRVs was 
established, as well as the source from which the value was retrieved (in their respective “Reference” 
columns).  Additionally, the user is encouraged to consider alternate model parameters from additional 
resources (i.e., Gobas et al. (2020) and Zodrow et al. (2020), as discussed in the Guidance). 

While a range of TRVs are available for mammalian receptors exposed to various PFAS, a significant 
number of data gaps still exist. This is particularly true for avian receptors, as evidenced by the lack of 
TRVs for most PFAS (Table 5). The lack of reliable TRVs for PFAS complicates the process of evaluating 
potential risks to ecological receptors. Users may opt to provide their own TRVs in the “User Input TRV 
Value” columns in Tables 5 and 6 values (an adjacent column for any notes/rationale that may accompany 
the user-selected TRV is also provided).  

Tables 5 & 6 also provide the user with an option to apply “read across” surrogate TRVs (derived for other 
PFAS) to some or all of the PFAS that do not have available TRVs: 

• For avian receptors (Table 5), the user can opt to apply the avian TRV for PFOS to the three 
precursor compounds (i.e., PFOSA, N-EtFOSAA, and N-MeFOSAA) by typing “Yes” in the green 
highlighted cell at the top of Table 5. Surrogate TRVs are not substituted for other PFAS with 
missing values, due to the paucity of reliable TRVs available for avian receptors.  

• For mammalian receptors, typing “Yes” in the similarly placed green highlighted cell at the top of 
Table 6 will prompt the model to apply surrogate mammalian TRVs for all missing values (i.e., not 
just precursors) in Table 6.  Mammalian surrogate TRVs were selected by examining TRVs from 
PFCAs or PFSAs (whichever is appropriate) with perfluorocarbon chain lengths of n + 1 and n – 1 
(where n = the number of carbons in the PFAS of interest) and selecting the more conservative (i.e., 
lower) of the two measured TRV values.  

It is important to note that TRVs for individual PFAS may vary by orders of magnitude in relation to one 
another. Thus, while applying available TRVs for PFAS as surrogates for those missing values helps to 
provides some estimate of risk for PFAS for which a measured TRV is unavailable, this approach also 
introduces an additional source of uncertainty into the overall hazard evaluation.  There is little scientific 
basis or precedent for the approaches used to derive the surrogate TRVs; therefore, the user should exercise 
appropriate professional caution and use professional judgement when selecting whether or not to apply 
surrogate values in the model.  This approach is best used as a sensitivity analysis rather than primary risk 
estimate for decision making, and should include a thorough discussion of the inherent uncertainty involved 
when applied.  
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8. TABLE 7. DIRECT CONTACT EXPOSURES (WORKSHEET: DIRECT CONTACT 
EXPOSURES) 

 The sixth step in applying the Model Tool is to evaluate the potential for direct effects for 
terrestrial life, such as soil invertebrates and plants.   

 

The “Direct Contact Exposures” worksheet provides a quantitative evaluation of the potential for direct 
effects of PFAS in soil to terrestrial biota, based on a comparison between the concentration of individual 
PFAS in impacted soil and toxicity reference values (TRVs) for terrestrial plants and soil invertebrates. At 
the time of model development, the only TRVs available for terrestrial plants and soil invertebrates are No 
Observable Effect Concentrations (NOECs) for PFOA and PFOS. Additional TRVs will be added to 
subsequent versions of the model as they become available; therefore, it is very important that users check 
the project website for the latest version of the model.  Additionally, the user is encouraged to consider 
alternate terrestrial life risk-based concentrations from additional resources (i.e., Gobas et al. (2020) and 
Zodrow et al. (2020), as discussed in the Guidance). 

 

NOEC [1] Study HQ [2] NOEC [1] Study HQ [2]

PFCAs (ng/kg ww) (ng/kg ww)
PFBA 1000.00 -- -- -- --
PFPeA 1000.00 -- -- -- --
PFHxA 1000.00 -- -- -- --
PFHpA 1000.00 -- -- -- --
PFOA 400000.00 1.00E+07 He et al., 2013 4.0E-02 8.40E+07 Zhou et al., 2016 4.8E-03
PFNA 40000.00 -- -- -- --
PFDA 1000.00 -- -- -- --
PFUnDA 1000.00 -- -- -- --
PFDoDA 1000.00 -- -- -- --
PFTrDA 1000.00 -- -- -- --
PFTeDA 1000.00 -- -- -- --
PFSAs
PFBS 1000.00 -- -- -- --
PFHxS 1000.00 -- -- -- --
PFOS 100000.00 8.00E+07 Xu et al., 2013 1.3E-03 3.90E+06 Brignole et al., 2003 2.6E-02
PFDS 1000.00 -- -- -- --
FASAs
PFOSA 1000.00 -- -- -- --
EtFASAAs and MeFASAAs
N-EtFOSAA 1000.00 -- -- -- --
N-MeFOSAA 1000.00 -- -- -- --

Notes and Abbreviations  (see Acronyms & Abbreviations table for PFAS names):
NOEC - No Observable Effect Concentration
EPC - Exposure Point Concentration
HQ - Hazard Quotient
[1] Additional details on soil NOEC derivation in Section 3.4.5 of Conder et al. 2019. 
[2] Hazard Quotients are calculated as EPC/NOEC; HQ greater than 1 are shown in Bold

Terrestrial Invertebrates
Analyte Soil EPC

(ng/kg, dw)

Terrestrial Plants
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9. TABLES 8, 9, 10, 11, 12, AND 13. EXPOSURE ASSESSMENT AND HAZARD 
CHARACTERIZATION- BIRDS (WORKSHEETS: BIRD1, BIRD2, BIRD3) AND 
MAMMALS (WORKSHEETS: MAMMAL1, MAMMAL2, MAMMAL 3) 

 The seventh step in applying the Model Tool is to evaluate the potential for risks to avian and 
mammalian wildlife receptors.   

 

Worksheets “Bird1” through “Bird3” and “Mam1” through “Mam3” provide estimates of the total daily 
PFAS intake (TDI) that user-specified avian and mammalian receptors are exposed to via consumption of 
various dietary items (i.e., soil, surface water, terrestrial vegetation, soil invertebrates).  

TDIs are calculated using EPCs from Table 4 (on the “EPCs” worksheet), species-specific exposure 
parameters retrieved from Table 1 (on the “Exposure Factors” Worksheet), and the exposure model detailed 
on the worksheets3.  In addition to providing numerical TDI estimates in Tables 8, 9, 10, 11, 12, and 13, 
the model also generates a stacked bar chart (located on worksheet “Figure1 – TDI”) that provides the user 
with a visual representation of the relative contribution of individual PFAS to an organism’s overall 
exposure.  

Following the derivation of TDIs, the model will generate HQs by comparing TDIs with TRVs from Table 
5 (on the “TRVs_birds” worksheet) or Table 6 (on the “TRVs_mammals” worksheet). Depending on the 
availability of TRVs, the model may generate up to three HQs for each PFAS, including a Low-TRV HQ, 
High-TRV HQ, and a User-selected TRV-based HQ4.  

If the user did not type “Yes” on the Table 2 (Bioaccumulation Parameters) worksheet, some predictions 
for PFAS in terrestrial plants and soil invertebrates will be listed as “n/a” and treated as zeros (i.e., no 
PFAS) in subsequent calculations. Consequently, the concentrations of PFAS in wildlife diet items (and 
thus, exposure and risk to wildlife) are potentially underestimated. TDI and HQ values that are potentially 
underestimated as a result of the user’s choice not to apply QSAR modelled bioaccumulation parameters to 
data gaps on the “BioaccumParams” tab will be noted by a “PU” value in the rightmost “TDI and HQ 
note” column.  

 

  

 
3 Model assumptions include a relative bioavailability (RB) of 1 for all PFAS (i.e., 100% dietary availability).   
4 User-selected TRVs and HQs are hidden in the default model view. 



Test Site #1
Table 8: Exposure Assessment and Hazard Characterization
Receptor: Willow Ptarmigan

EPC TDIso EPC TDIsw EPC TDIveg EPC TDIinv

ng/kg dw ng/kg-day ng/L ng/kg-day ng/kg ww ng/kg-day ng/kg ww ng/kg-day ng/kg-day mg/kg-day mg/kg-day mg/kg-day unitless unitless mg/kg-day unitless
PFCAs
PFBA 1 1.0E+03 4.4E-01 1.0E+01 1.3E+00 2.2E+04 3.9E+03 n/a -- 3.9E+03 3.9E-03 No TRV No TRV -- -- 1.0E+00 3.9E-03 PU
PFPeA 1 1.0E+03 4.4E-01 1.0E+01 1.3E+00 1.3E+05 2.3E+04 3.4E+02 4.6E+00 2.3E+04 2.3E-02 No TRV No TRV -- -- 2.0E+00 1.2E-02
PFHxA 1 2.0E+03 8.8E-01 1.0E+01 1.3E+00 5.0E+00 9.0E-01 6.0E+01 8.1E-01 3.9E+00 3.9E-06 No TRV No TRV -- -- 3.0E+00 1.3E-06
PFHpA 1 2.0E+03 8.8E-01 3.0E+01 3.9E+00 1.9E+04 3.4E+03 2.4E+03 3.2E+01 3.4E+03 3.4E-03 No TRV No TRV -- -- 4.0E+00 8.5E-04
PFOA 1 3.0E+03 1.3E+00 1.0E+01 1.3E+00 1.0E+01 1.8E+00 1.0E+00 1.3E-02 4.4E+00 4.4E-06 1.0E+00 No TRV 4.4E-06 -- -- --
PFNA 1 3.0E+03 1.3E+00 1.0E+01 1.3E+00 3.6E+03 6.4E+02 2.7E+04 3.7E+02 1.0E+03 1.0E-03 No TRV No TRV -- -- -- --
PFDA 1 4.0E+03 1.8E+00 1.0E+01 1.3E+00 3.4E+03 6.0E+02 1.0E+05 1.4E+03 2.0E+03 2.0E-03 1.0E+00 No TRV 2.0E-03 -- -- --
PFUnDA 1 4.0E+03 1.8E+00 1.0E+01 1.3E+00 3.0E+03 5.4E+02 1.6E+05 2.1E+03 2.6E+03 2.6E-03 No TRV No TRV -- -- -- --
PFDoDA 1 5.0E+03 2.2E+00 1.0E+01 1.3E+00 3.4E+03 6.0E+02 3.1E+05 4.1E+03 4.7E+03 4.7E-03 No TRV No TRV -- -- -- --
PFTrDA 1 5.0E+03 2.2E+00 1.0E+01 1.3E+00 n/a -- n/a -- 3.5E+00 3.5E-06 No TRV No TRV -- -- -- -- PU
PFTeDA 1 6.0E+03 2.6E+00 1.0E+01 1.3E+00 n/a -- 2.5E+01 3.4E-01 4.3E+00 4.3E-06 No TRV No TRV -- -- -- -- PU
PFSAs
PFBS 1 1.0E+03 4.4E-01 1.0E+01 1.3E+00 4.0E+04 7.2E+03 5.0E+00 6.7E-02 7.2E+03 7.2E-03 8.8E+01 No TRV 8.1E-05 -- -- --
PFHxS 1 2.5E+04 1.1E+01 1.0E+01 1.3E+00 2.2E+05 3.9E+04 8.5E+05 1.1E+04 5.0E+04 5.0E-02 No TRV No TRV -- -- -- --
PFOS 1 1.0E+05 4.4E+01 5.0E+02 6.5E+01 4.6E+05 8.2E+04 5.5E+06 7.4E+04 1.6E+05 1.6E-01 7.7E-01 2.6E+00 2.0E-01 5.9E-02 -- --
PFDS 1 1.0E+03 4.4E-01 1.0E+01 1.3E+00 1.8E+02 3.2E+01 1.7E+03 2.3E+01 5.7E+01 5.7E-05 No TRV No TRV -- -- -- --
FASAs
PFOSA 1 1.0E+03 4.4E-01 1.0E+01 1.3E+00 3.3E+01 5.9E+00 n/a -- 7.6E+00 7.6E-06 No TRV No TRV -- -- -- -- PU
EtFASAAs and MeFASAAs
N-EtFOSAA 1 1.0E+03 4.4E-01 1.0E+01 1.3E+00 1.0E+01 1.8E+00 4.5E+01 6.1E-01 4.1E+00 4.1E-06 No TRV No TRV -- -- -- --
N-MeFOSAA 1 1.0E+03 4.4E-01 1.0E+01 1.3E+00 n/a -- n/a -- 1.7E+00 1.7E-06 No TRV No TRV -- -- -- -- PU

Notes:
[1] Media-specific Total Daily Dose (TDI) is calculated using the following general equation and receptor specific parameters:

TDIi,copc  = (EPCcopc x RB x FIR x Pi ) + (DWI x EPC) x AUF x (1/BW), where:

Variable Value Units Variable Description
TDIi mg/kg-day Total Daily Intake for Dietary Item "i"  for COPC

EPCcopc ng/kg, ng/L Exposure Point Concentration for each media
RB unitless Relative Bioavailability (only for soil portion of diet; assumed to be 1 for all chemicals)

Pveg 0.93 proportion Proportion of Diet -- Vegetation
Pinv 0.07 proportion Proportion of Diet -- Terrestrial Invertebrates
Pso 0.01 proportion Proportion of Diet -- Soil

FIRdw 0.03 kg/day Daily Food Ingestion (dry weight, used for soil)
FIRww 0.12 kg/day Daily Food Ingestion (wet weight, used for tissue)

AUF 1.00 proportion Area Use Factor 
BW 0.60 kg Body Weight

DWI 0.08 L/day Daily Drinking Water Ingestion Rate

[2] HQ = TDI/TRV; HQ greater than 1 are shown in Bold

Abbreviations:
dw - dry weight TRV - Toxicity reference value
ww - wet weight PU - Potentially Underestimated
ng - nanograms HQ - Hazard Quotient (unitless)
mg - milligram TDI - Total Daily Intake (mg/kg-day)
L - liters
kg - kilogram

Soil Invertebrates

RB

Soil Terrestrial Vegetation
TDItotal [1]

[3] = In a scenarios where HQ values may be potentially underestimated, the "PU" designation will appear in either black or grey text. Black text indicates that the HQ is underestimated due to one or more missing EPCs related to Bird 1's diet items. Grey text indicates that the HQ cannot be calculated
due to the lack of an available TRV

Low TRV
TDI and HQ 

Note [3]
User-selected 

TRV

User-selected 
TRV-based

HQ [3]

High-TRV 
HQ [3]High TRV

Low-TRV 
HQ [2]

Surface Water

see above

Analyte TDItotal [1]
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10. SUMMARY (WORKSHEET: HQSUM)  

 The eighth step in applying the Model Tool is to review the summary of the potential for risks 
to avian and mammalian wildlife receptors.   

 

The “HQSum” worksheet contains a table populated with all HQs (i.e., Low-HQ, High-HQ, User Selected 
TRV-based HQ) that were generated by the model for both avian and mammalian receptors. No inputs are 
required on this worksheet; rather, it serves as a printer-friendly summary table for the user.  
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ATTACHMENT 1: SUPPORTING INFORMATION REGARDING THE DERIVATION 
SURROGATE BIOACCUMULATION PARAMETERS 

This attachment describes the derivation of the surrogate bioaccumulation parameters that are available to 
be selected in cases for which bioaccumulation parameters are not available (as detailed in the Guidance 
Document). 

Terrestrial Plant Bioaccumulation Factors 

The BAF values for PFTrDA and PFTeDA in terrestrial plants were extrapolated using the model shown 
in the figure below, which was derived from available empirical information from other PFCAs of 7, 8, 9, 
10, and 11 perfluorocarbons (BAFs are reviewed in Conder et al. (2020)). 

 

 

 

Terrestrial Invertebrate Biota-Soil Accumulation Factors 

The BSAF-TI values for PFBA, PFTrDA and PFTeDA in terrestrial invertebrates were extrapolated using 
the model shown in the figure below, which was derived from available empirical information from other 
PFCAs (BSAF-TIs are reviewed in Conder et al. (2020)). 
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Precursor PFAS 

Where empirical values were unavailable, BAF and BSAF values for precursor compounds (PFOSA, N-
EtFOSAA, and N-MeFOSAA) were assumed to be equal to their respective values for PFOS. This 
assumption was made due to a combination of factors, including the potential for all three compounds to 
fully or partially transform to PFOS under certain environmental conditions, as well as laboratory evidence 
that tentatively suggests these compounds have similar bioaccumulative potentials to that of PFOS under 
controlled conditions (reviewed in Martin et al., 2010). 
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ATTACHMENT 2: MODEL TOOL DEMONSTRATION FOR NAVY SITE 1 

To demonstrate the use of the Model Tool, data for PFAS in surface water and soil were obtained for a 
representative DoD Site (referred to herein as Navy Site 1).  This demonstration is a hypothetical example 
of how the model can be used using real-world data, and does not represent a complete ERA for Navy Site 
1.  The use of this data is included only as demonstration of the Model Tool and the risk-focused conclusions 
from the model output are for illustrative purposes only.  

First, the representative species for the terrestrial portion of the site were selected from the drop-down menu 
of Table 1: Exposure Factors for Selected Receptors. Terrestrial receptors were selected from the drop-
down menus (note, the receptors selected would not likely to co-occur at the same site given their respective 
geographical distributions – this is a hypothetical exercise).  Since Navy Site 1 includes a freshwater body, 
drinking water use by the terrestrial wildlife was selected by making an “X” in the green selection cell. A 
terrestrial exposure area was estimated by evaluating the size of the habitat assumed to be represented by 
the available PFAS soil samples.  This value (7 acres) was entered into the green Site Area cell. 

 

 

 

Second, On the Bioaccumulation Parameters tab (Table 2: Bioaccumulation Parameters), the option to 
include surrogates/QSARs for data gaps was checked “Yes” by making an “X” in the green selection cell 
to allow the evaluation of as many PFAS as possible. 
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Third, 95 Upper Confidence Limits on the Mean (95UCL) were calculated for the concentrations of PFAS 
in surface water using measurements of samples collected at the site.  Units were converted from µg/kg to 
ng/kg for concentrations in soils. Due to a low sample count, maximum values were used as EPCs for soils.   
These values were input manually into Table 3: Site-specific Data Entry and Food Web Model.  To the 
right of the values, “Max” or ‘95UCL” was entered to specify the basis for the values.  No site-specific 
tissue data have been collected, so only abiotic data were entered (green cells under the “Site-specific 
Value” for plants and invertebrates were left blank).  PFAS that were all non-detect in soil and water at the 
site were not included. As organic carbon data for soil was not available, the default of 1% was assumed. 

 

 

Fourth, to illustrate the ability to customize TRVs in the model, an alternate avian TRV for PFOS was 
entered into the green “User Input TRV Value” cell for PFAS in Table 5: Toxicity Reference Values- 
Birds.  This value was 0.077 mg/kg-day. Surrogate TRVs were not included for analysis by leaving the 
green selection box blank.   
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Following the last step, hazard quotients automatically update in Table 7 through 13 (Receptor-specific 
Total Daily Intake and HQ) and the Table 14: Wildlife Hazard Quotient Summary.  

As shown below in the hazard quotient summary, five hazard quotient values (ranging from 2.3 to 9.3) 
exceeded 1 and were auto-bolded.  This result indicated that the site-specific exposures for Short-Tailed 
Shrew, Deer Mouse, American Woodcock, and Lapland Longspur to PFOS were predicted to exceed the 
user-selected PFOS TRVs.  For mammals (Short-Tailed Shrew and Deer Mouse), predicted exposures 
exceeded the PFOS TRVs (by a factor of 2.3 to 9.4).  For birds (American Woodcock and Lapland 
Longspur), predicted exposures exceeded the user-selected PFOS TRV of 0.077 mg/kg-day (by a factor of 
6.8 to 9.3). 
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Low-TRV 
HQ 

High-TRV 
HQ 

Low-TRV 
HQ 

High-TRV 
HQ 

Low-TRV 
HQ 

High-TRV 
HQ 

Low-TRV 
HQ 

High-TRV 
HQ 

Low-TRV 
HQ 

High-TRV 
HQ 

Low-TRV 
HQ 

High-TRV 
HQ 

PFCAs
PFBA -- -- -- -- -- -- 2.1E-08 -- 5.0E-08 -- 4.2E-08 -- -- -- -- -- -- --
PFPeA -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
PFHxA -- -- -- -- -- -- 3.7E-07 5.5E-08 8.9E-07 1.3E-07 7.6E-07 1.1E-07 -- -- -- -- -- --
PFHpA -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
PFOA 8.2E-04 -- 4.1E-03 -- 3.9E-03 -- 8.0E-04 7.5E-05 4.0E-03 3.7E-04 2.4E-03 2.3E-04 -- -- -- -- -- --
PFNA -- -- -- -- -- -- 2.2E-07 1.7E-07 5.4E-07 4.1E-07 4.6E-07 3.5E-07 -- -- -- -- -- --
PFDA 6.8E-08 -- 6.1E-08 -- 4.8E-08 -- 2.1E-07 6.2E-08 5.0E-07 1.5E-07 4.3E-07 1.3E-07 -- -- -- -- -- --
PFUnDA -- -- -- -- -- -- 1.7E-07 5.2E-08 4.2E-07 1.3E-07 3.6E-07 1.1E-07 -- -- -- -- -- --
PFDoDA -- -- -- -- -- -- 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 -- -- -- -- -- --
PFTrDA -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
PFTeDA -- -- -- -- -- -- 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 -- -- -- -- -- --
PFSAs
PFBS 1.2E-05 -- 8.5E-06 -- 2.8E-05 -- 5.3E-06 1.6E-06 2.8E-06 8.3E-07 7.4E-06 2.2E-06 -- -- -- -- -- --
PFHxS -- -- -- -- -- -- 1.4E-04 4.2E-05 3.4E-04 1.0E-04 2.9E-04 8.7E-05 -- -- -- -- -- --
PFOS 7.0E-02 2.0E-02 9.3E-01 2.7E-01 6.8E-01 2.0E-01 4.4E-01 1.1E-01 9.4E+00 2.3E+00 4.0E+00 1.0E+00 7.0E-01 9.3E+00 6.8E+00 -- -- --
PFDS -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
FASAs
PFOSA -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
EtFASAAs and MeFASAAs
N-EtFOSAA -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
N-MeFOSAA -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Notes: Abbreviations:
HQ greater than 1 are shown in Bold HQ - Hazard Quotient (unitless)
See Acronyms & Abbreviations table for PFAS names. TRV - Toxicity reference value

Analyte

Hazard Quotients (HQ) - Recommended TRVs Hazard Quotients (HQ) - User Selected TRVs (if applicable)

Deer 
Mouse

Short-
Tailed 
Shrew

Eastern 
Cottontail
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American 
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Introduction

		Welcome to the AFFF PFAS Terrestrial Ecological Risk Model Tool



		Model version:		Version 1.1

		Model date:		March 18, 2021

		Major changes since last version:		Formatting changes

		Before working with this file, please consult the user's manual and “Guidance for Assessing the Ecological Risks of PFAS to Threatened and Endangered Species at Aqueous Film Forming Foam Impacted Sites" document, available via the URL noted below ("For more information...").  The user's manual also contains the full references cited in the tables within this file.  It is also recommended to verify if a subsequent (improved) version of the model is available via the URL below.











		This file is a customizable Microsoft ExcelTM food web and wildlife exposure modeling tool to enable ecological risk assessors to apply the guidance and recommended exposure and effects models to site-specific ecological risk assessments (ERAs).  The ERA Model Tool (a multi-worksheet ExcelTM file) will enable ecological risk assessors to enter site-specific data, such as concentrations of PFAS in soil and/or biota, along with typical exposure factors for site-relevant wildlife species of interest and available toxicological information for common PFAS.  Model outputs consist of an evaluation of the potential for direct effects to terrestrial communities and model-predicted concentrations in food webs and wildlife diet items, featuring tables that provide ERA effects characterization (i.e., hazard quotients) and other useful information to facilitate ERA-based decision making.  





















		Cite as:		Conder, J., Arblaster, J., Larson, E., Brown, J., Higgins, C.  2020.  Guidance for Assessing the Ecological Risks of PFAS to Threatened and Endangered Species at Aqueous Film Forming Foam-Impacted Sites.  SERDP Project ER18-1614.  September.  
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		For more information, visit our SERDP project webpage:								https://www.serdp-estcp.org/Program-Areas/Environmental-Restoration/ER18-1614



		Bug reports/questions:								Jason Conder, Geosyntec Consultants


										jconder@geosyntec.com

		Disclaimer

		This model file is based on a current state-of-the-practice overview of available methods, best practices, and key data gaps in assessing the potential for risks from exposure to perfluoroalkyl and polyfluoroalkyl substances (PFAS) for threatened and endangered (T&E) species at aqueous film forming foam (AFFF) impacted sites. It is intended to aid in quantitatively evaluating ecological risks to PFAS, and to enable site managers to make defensible, risk-based management decisions using the best available information and approaches. This file is based on recommendations and suggestions for best practices based on the current state-of-the-science; is not intended as regulation or a binding set of procedures. The user of this model takes full responsibility for the use and application of this model, including the input values, equations, assumptions, and output, and it is recommended that all aspects of the model be evaluated carefully for each site and/or use by an experienced ecological risk assessor prior to site-specific or regulatory decision-making. 
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				PFTeDA		Perfluorotetradecanoic acid

				PFTrDA		Perfluorotridecanoic acid

				PFUnDA		Perfluoroundecanoic acid

				N-EtFOSAA		2-(N-Ethyl perfluorooctane sulfonamido) acetic acid

				N-MeFOSAA		2-(N-Methyl perfluorooctane sulfonamido) acetic acid

				Variable		Variable Description

				BW		Body Weight

				FIRdw		Daily Food Ingestion Rate (dry matter)

				FIRww		Daily Food Ingestion Rate (wet matter)

				Pveg		Proportion of Diet - Vegetation

				Pinv		Proportion of Diet - Invertebrates

				Pmam		Proportion of Diet - Small Mammals

				HR		Home Range

				Site		Total Site Area

				AUF		Area Use Factor 

				B1		Bird 1

				B2		Bird 2

				B3		Bird 3

				Mam1		Mammal 1

				Mam2		Mammal 2

				Mam3		Mammal 3

				g		gram

				ng/g		Nanogram per gram

				OC		Organic carbon

				ww		wet weight

				BAF-TP		Soil to Terrestrial Plant

				BSAF-TI		Soil to Terrestrial Invertebrate Biota-Soil Accumulation Factor

				BMF-Tissue 		Diet to Tissue Biomagnification Factor
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Exposure Factors



				Test Site #1

				Site Area (acres):		10

				Table 1: Exposure Factors for Selected Receptors						Type an "X" in the green box if surface water is present at your site:								X



				Parameter		Parameter Definition				Units		Birds 						Wildlife

												Avian Consumer
(Herbivore)		Avian Consumer
(Insectivore)		Avian Consumer
(Omnivore)		Mammalian Consumer
(Herbivore)		Mammalian Consumer
(Insectivore)		Mammalian Consumer
(Omnivore)

												Willow Ptarmigan		American Woodcock		Florida Scrub-Jay (T&E)		Eastern Cottontail		Short-Tailed Shrew		Anastasia Beach Deermouse (T&E)

												Lagopus lagopus		Scolopax minor		Aphelocoma coerulescens		Sylvilagus floridanus		Blarina brevicauda 		Peromyscus leucopus easti

				BW		Body Weight				kg		0.601		0.176		0.091		1.130		0.015		0.033

				FIRdw		Daily Food Ingestion Rate (dry matter)		[1]		kg, dw/day		0.026		0.021		0.014		0.077		0.003		0.005

				FIRww		Daily Food Ingestion Rate (wet matter)		[2]		kg, ww/day		0.116		0.063		0.038		0.255		0.006		0.012

				Pveg		Proportion of Diet - Vegetation				kg diet item, ww/kg diet, ww		0.93		0.10		0.40		1.00		0.05		0.80

				Pinv		Proportion of Diet - Soil Invertebrates				kg diet item, ww/kg diet, ww		0.07		0.90		0.60		0.00		0.95		0.20

				Pso		Proportion of Diet - Soil				kg sediment, dw/kg diet, dw		0.01		0.10		0.00		0.06		0.02		0.02

				HR		Home Range				acres		9.00		7.66		22.00		7.40		0.96		0.15

				AUF		Area Use Factor 		[3]		proportion		1.000		1.000		0.455		1.000		1.000		1.000

				DWI		Daily Drinking Water Ingestion Rate				L/day		0.078		0.018		0.013		0.110		0.003		0.006



				Notes and Abbreviations (see Acronyms & Abbreviations table for PFAS names):

				dw - dry weight

				ww - wet weight

				L - liters

				kg - kilogram

				[1] Dry weight FIR is applied to concentrations of PFAS in soil, generally reported on dry weight basis.

				[2] Wet weight FIR is applied to tissue data, generally reported on fresh or wet weight basis.

				[3] AUF values for receptors were calculated by dividing home range by site area.  At some sites for some receptors, it may be more accurate to express AUF with additional approaches that consider animal foraging strategies at the site.



				Details on Threatened & Endangered receptor selection are provided in Section 3.3 and Appendix A of Conder et al. 2020

				References for all species-specific exposure factors are provided in the Exposure Factors Lookup Table
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BioaccumParams



				Test Site #1

				Table 2: Bioaccumulation Parameters 

				OPTIONAL - To apply QSAR modelled bioaccumulation parameters to all data gaps type "Yes" in green cell:

				PFAS		Plant				Invertebrates

						Soil to Terrestrial Plant 
BAF-TP 
(g,OC/g, ww)				Soil to Terrestrial Invertebrate 
BSAF-TI
(g, OC/g, ww)

						Value		Source		Value		Source

				PFCAs

				PFBA		0.22		Blaine et al., 2013		--		--

				PFPeA		1.3		Zhao et al., 2014		0.0034		Zhao et al., 2014

				PFHxA		0.81		Zhao et al., 2014		0.011		Zhao et al., 2014

				PFHpA		0.094		Zhao et al., 2014		0.012		Zhao et al., 2014

				PFOA		0.017		Zhao et al., 2014		0.047		Zhao et al., 2014

				PFNA		0.012		Zhao et al., 2014		0.091		Zhao et al., 2014

				PFDA		0.0084		Zhao et al., 2014		0.26		Zhao et al., 2014

				PFUnDA 		0.0076		Zhao et al., 2014		0.39		Zhao et al., 2014

				PFDoDA 		0.0067		Zhao et al., 2014		0.61		Zhao et al., 2014

				PFTrDA 		--		--		--		--

				PFTeDA 		--		--		--		--

				PFSAs

				PFBS 		0.40		Zhao et al., 2014		0.092		Zhao et al., 2014

				PFHxS 		0.087		Zhao et al., 2014		0.34		Zhao et al., 2014

				PFOS		0.046		Zhao et al., 2014		0.55		Zhao et al., 2014

				PFDS		0.0018		Blaine et al., 2013		0.017		Rich et al., 2015

				FASAs

				PFOSA		0.00033		Bizkarguenaga et al., 2016		--		--

				EtFASAAs and MeFASAAs

				N-EtFOSAA		--		--		0.084		Zhou et al., 2016

				N-MeFOSAA		--		--		--		--



				Notes and Abbreviations (see Acronyms & Abbreviations table for PFAS names):

				g - gram

				OC - Organic carbon

				ww - wet weight

				BAF - Bioaccumulation Factor

				BSAF - Biota Soil Accumulation Factor

				Supporting information for recommended bioaccumulation values are provided in Table 2c of Conder et al. 2020
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Data Input & FWM

				Test Site #1

				Table 3: Site-specific Data Entry and Food Web Model

				Fraction Organic Carbon (kg OC/kg soil dw)										0.01		

				Basis										Average

				Analyte		Soil 				Terrestrial Plant				Soil Invertebrate				Surface Water 

						Site-Specific Value [1]		Basis		Site-Specific Value [1]		Modeled Value [2]  		Site-Specific Value [1]		Modeled Value [3]  		Site-Specific Value [1]		Basis

				PFCAs		(ng/kg dw)						(ng/kg ww)				(ng/kg ww)		(ng/L)

				PFBA		1,000		95 UCL				22,000				n/a		10		95 UCL

				PFPeA		1,000		Max				130,000				340		10		Max

				PFHxA		2,000		Max		5		162,000		60		2,200		10		Max

				PFHpA		2,000		Max				18,800				2,400		30		Max

				PFOA		3,000		95 UCL		10		5,100		1		14,100		10		95 UCL

				PFNA		3,000		95 UCL				3,600				27,300		10		95 UCL

				PFDA		4,000		Max				3,360				104,000		10		Max

				PFUnDA 		4,000		95 UCL				3,040				156,000		10		95 UCL

				PFDoDA 		5,000		Max				3,350				305,000		10		Max

				PFTrDA 		5,000		Max				n/a				n/a		10		Max

				PFTeDA 		6,000		Max		10		n/a		25		n/a		10		Max

				PFSAs

				PFBS 		1,000		95 UCL				40,000		5		9,200		10		95 UCL

				PFHxS 		2,000		Max		10		17,400				68,000		10		Max

				PFOS		3,000		95 UCL				13,800		8		165,000		10		95 UCL

				PFDS		1,000		Max				180				1,700		10		Max

				FASAs

				PFOSA		1,000		Max				33				n/a		10		Max

				EtFASAAs and MeFASAAs

				N-EtFOSAA		1,000		95 UCL		10		n/a		45		8,400		10		95 UCL

				N-MeFOSAA		1,000		Max				n/a				n/a		10		Max



				Notes and Abbreviations (see Acronyms & Abbreviations table for PFAS names):

				ng - nanograms

				kg - kilograms

				L - liters

				dw - dry weight

				ww- wet weight

				[1] Data must be added in provided units

				[2] Modeled value = Soil Concentration (OC normalized) x BAF-TP

				[3] Modeled value = Soil Concentration (OC normalized) x BSAF-TI

				Uptake models are described in detail in Section 3.3 of Conder et al. 2020
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EPCs



				1		2		3		4		5		6		9

				Test Site #1

				Table 4: Exposure Point Concentrations for All Media  

				Analyte		Soil EPC		Terrestrial Plant EPC 				Terrestrial Invertebrate EPC				Surface Water EPC

								Value		Basis [1]		Value		Basis [1]

				PFCAs		(ng/kg, dw)		(ng/kg, ww)				(ng/kg, ww)				(ng/L)

				PFBA		1,000		22,000		Modeled		n/a		n/a		10

				PFPeA		1,000		130,000		Modeled		340		Modeled		10

				PFHxA		2,000		5		Measured		60		Measured		10

				PFHpA		2,000		18,800		Modeled		2,400		Modeled		30

				PFOA		3,000		10		Measured		1		Measured		10

				PFNA		3,000		3,600		Modeled		27,300		Modeled		10

				PFDA		4,000		3,360		Modeled		104,000		Modeled		10

				PFUnDA 		4,000		3,040		Modeled		156,000		Modeled		10

				PFDoDA 		5,000		3,350		Modeled		305,000		Modeled		10

				PFTrDA 		5,000		n/a		n/a		n/a		n/a		10

				PFTeDA 		6,000		10		Measured		25		Measured		10

				PFSAs

				PFBS 		1,000		40,000		Modeled		5		Measured		10

				PFHxS 		2,000		10		Measured		68,000		Modeled		10

				PFOS		3,000		13,800		Modeled		8		Measured		10

				PFDS		1,000		180		Modeled		1,700		Modeled		10

				FASAs

				PFOSA		1,000		33		Modeled		n/a		n/a		10

				EtFASAAs and MeFASAAs

				N-EtFOSAA		1,000		10		Measured		45		Measured		10

				N-MeFOSAA		1,000		n/a		n/a		n/a		n/a		10



				Notes and Abbreviations (see Acronyms & Abbreviations table for PFAS names):

				dw - dry weight

				EPC - exposure point concentration

				kg - kilogram

				L - liters

				ng - nanograms

				ww - wet weight

				[1] Table selects for Site-specific empirical data over modeled values where available.
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TRVs_birds

				Test Site #1

				Table 5: Toxicity Reference Values- Birds

												OPTIONAL:  To apply Surrogate TRVs to precursors only (FASAs and FASAAs) type "Yes" in green cell:

				Analyte		TRV for Birds (mg/kg-day)

						Low TRV		Basis		Reference		High TRV		Basis		 Reference		User Input TRV Value		User Input TRV Value Notes or Rationale

				PFCAs

				PFBA		No TRV		--		--		No TRV		--		--		1		Dummy value

				PFPeA		No TRV		--		--		No TRV		--		--		2		Dummy value

				PFHxA		No TRV		--		--		No TRV		--		--		3		Dummy value

				PFHpA		No TRV		--		--		No TRV		--		--		4		Dummy value

				PFOA		1		No effect on growth (body weight) of 1-day old chickens; exposed to PFOA/PFDA/PFOS mixture		Yeung et al., 2009		No TRV		--		--

				PFNA		No TRV		--		--		No TRV		--		--

				PFDA		1		No effect on growth (body weight) of 1-day old chickens; exposed to PFOA/PFDA/PFOS mixture		Yeung et al., 2009		No TRV		--		--

				PFUnDA 		No TRV		--		--		No TRV		--		--

				PFDoDA 		No TRV		--		--		No TRV		--		--

				PFTrDA 		No TRV		--		--		No TRV		--		--

				PFTeDA 		No TRV		--		--		No TRV		--		--

				PFSAs

				PFBS 		88		No effect on growth (body weight) of northern bobwhite quail		Newsted et al., 2007; 
Gallagher et al., 2005		No TRV		No High-TRV available		--

				PFHxS 		No TRV		--		--		No TRV		--		--

				PFOS		0.77		No true 'no effect' values were available. 
17% control-adjusted decrease in reproduction (14-day old survivors/eggs set) for northern bobwhite quail		Newsted et al., 2005; 2007		2.64		16% control-adjusted decrease in survival of northern bobwhite quail		Newsted et al., 2005; 2007

				PFDS		No TRV		--		--		No TRV		--		--

				FASAs

				PFOSA		No TRV		--		--		No TRV		--		--

				EtFASAAs and MeFASAAs

				N-EtFOSAA		No TRV		--		--		No TRV		--		--

				N-MeFOSAA		No TRV		--		--		No TRV		--		--

				Notes and Abbreviations (see Acronyms & Abbreviations table for PFAS names):

				TRV - Toxicity Reference Value

				mg/kg-day - milligrams per kilogram body weight per day

				Details and full references for all TRVs can be found in Section 3.4 and Appendix C of Conder et al. 2020
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TRVs_mammals

				Test Site #1

				Table 6: Toxicity Reference Values- Mammals

								OPTIONAL:  To apply the TRVs for PFOS to all data gaps type "Yes" in green cell:

				Analyte		TRV for Mammals (mg/kg-day)

						Low TRV		Basis		Reference		High TRV		Basis		 Reference		User Input TRV Value		User Input TRV Value Notes or Rationale

				PFCAs

				PFBA		30		No effect on growth (body weight) in rats		van Otterdiijk (2007)		--		--		--

				PFPeA		No TRV		--		--		No TRV		--		--

				PFHxA		30		No effect on survival in rats		Klaunig et al. (2015)		200		14% control-adjusted decrease in survival in rats		Klaunig et al. (2015),

				PFHpA		No TRV		--		--		No TRV		--		--

				PFOA		1.3		No effect on growth (body weight) in rats		Butenhoff et al. (2012)		14		10% control-adjusted decrease in growth (body weight) in rats		Butenhoff et al. (2012)

				PFNA		0.83		No effect on reproduction (# live pups) in mice		Wolf et al. (2010)		1.1		46% control-adjusted decrease in reproduction (# live pups) in mice		Wolf et al. (2010)

				PFDA		0.3		No effect on growth (fetal body weight per litter) in pregnant mice		Harris and Birnbaum (1989)		1		4% control-adjusted decrease in growth (fetal body weight per litter) in pregnant mice		Harris and Birnbaum (1989)		6.4		23% control-adjusted decrease in growth (Harris and Birnbaum,1989)

				PFUnDA 		0.3		No effect on growth (body weight in adults and pups) in rats		Takahashi et al. (2014)		1		13-19% control-adjusted decrease in growth (body weight of pups) in rats		Takahashi et al. (2014)

				PFDoDA 		0.5		No effect on growth (body weight in adults and pups) in rats		Kato et al. (2015)		2.5		20-40% control-adjusted decrease in growth (body weight in adults and pups) in rats		Kato et al. (2015)

				PFTrDA 		No TRV		--		--		No TRV		--		--

				PFTeDA 		3		No effect on growth (body weight in adults and pups) in rats		Hirata-Koizumi et al. (2015)		10		8-18% control-adjusted decrease in growth (body weight of pups) in rats		Hirata-Koizumi et al. (2015)

				PFSAs

				PFBS 		300		No effect on growth (body weight) in rats		Lieder et al. (2009b)		1000		8% control-adjusted decrease in growth (body weight) in rats		Lieder et al. (2009b)

				PFHxS 		0.3		No effect on reproduction (litter size) in mice		Chang et al. (2018)		1		14% control-adjusted decrease in reproduction (litter size) in mice		Chang et al. (2018)		10		Growth (body weight) and reproductive (number of pups per litter) in rats (Butenhoff et al., 2009)

				PFOS		0.1		No effect on growth (body weight gain) in rats		Luebker et al. (2005)		0.4		14% control-adjusted decrease in growth (body weight gain) in mice		Luebker et al. (2005)		1.6		21% control-adjusted decrease in growth (Luebker et al., 2005)

				PFDS		No TRV		--		--		No TRV		--		--

				FASAs

				PFOSA		No TRV		--		--		No TRV		--		--

				EtFASAAs and MeFASAAs

				N-EtFOSAA		No TRV		--		--		No TRV		--		--

				N-MeFOSAA		No TRV		--		--		No TRV		--		--



				Notes and Abbreviations (see Acronyms & Abbreviations table for PFAS names):

				TRV - Toxicity Reference Value

				mg/kg-day - milligrams per kilogram body weight per day

				Details and full references for all TRVs can be found in Section 3.4 and Appendix C of Conder et al. 2020
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Direct Contact



				Test Site #1

				Table 7: Direct Contact Exposures Assessment and Hazard Characterization



				Analyte		Soil EPC
(ng/kg, dw)		Terrestrial Invertebrates						Terrestrial Plants

								NOEC [1]
(ng/kg, dw)		Study		HQ [2]		NOEC [1]
(ng/kg, dw)		Study		HQ [2]

				PFCAs

				PFBA		1,000		--				--		--				--

				PFPeA		1,000		--				--		--				--

				PFHxA		2,000		--				--		--				--

				PFHpA		2,000		--				--		--				--

				PFOA		3,000		10,000,000		He et al., 2013		3.0E-04		84,000,000		Zhou et al., 2016		3.6E-05

				PFNA		3,000		--				--		--				--

				PFDA		4,000		--				--		--				--

				PFUnDA 		4,000		--				--		--				--

				PFDoDA 		5,000		--				--		--				--

				PFTrDA 		5,000		--				--		--				--

				PFTeDA 		6,000		--				--		--				--

				PFSAs

				PFBS 		1,000		--				--		--				--

				PFHxS 		2,000		--				--		--				--

				PFOS		3,000		80,000,000		Xu et al., 2013		3.8E-05		3,900,000		Brignole et al., 2003		7.7E-04

				PFDS		1,000		--				--		--				--

				FASAs

				PFOSA		1,000		--				--		--				--

				EtFASAAs and MeFASAAs

				N-EtFOSAA		1,000		--				--		--				--

				N-MeFOSAA		1,000		--				--		--				--



				Notes and Abbreviations (see Acronyms & Abbreviations table for PFAS names):

				NOEC - No Observable Effect Concentration

				EPC - Exposure Point Concentration

				HQ - Hazard Quotient

				[1] Additional details on soil NOEC derivation in Section 3.4.5 of Conder et al. 2020.

				[2] Hazard Quotients are calculated as EPC/NOEC; HQ greater than 1 are shown in Bold
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Bird1



				Test Site #1

				Table 8: Exposure Assessment and Hazard Characterization

				Receptor:		Willow Ptarmigan



				Analyte		RB		Soil				Surface Water				Terrestrial Vegetation				Soil Invertebrates				TDItotal [1]		TDItotal [1]		Low TRV		High TRV		Low-TRV HQ [2]		High-TRV HQ [3]		User-selected TRV		User-selected TRV-based
HQ [3]		TDI and HQ Note [3]

								EPC		TDIso		EPC		TDIsw		EPC		TDIveg		EPC		TDIinv

								ng/kg dw		ng/kg-day		ng/L		ng/kg-day		ng/kg ww		ng/kg-day		ng/kg ww		ng/kg-day		ng/kg-day		mg/kg-day		mg/kg-day		mg/kg-day		unitless		unitless		mg/kg-day		unitless

				PFCAs

				PFBA		1		1.0E+03		4.4E-01		1.0E+01		1.3E+00		2.2E+04		3.9E+03		n/a		--		3.9E+03		3.9E-03		No TRV		No TRV		--		--		1.0E+00		3.9E-03		PU

				PFPeA		1		1.0E+03		4.4E-01		1.0E+01		1.3E+00		1.3E+05		2.3E+04		3.4E+02		4.6E+00		2.3E+04		2.3E-02		No TRV		No TRV		--		--		2.0E+00		1.2E-02		

				PFHxA		1		2.0E+03		8.8E-01		1.0E+01		1.3E+00		5.0E+00		9.0E-01		6.0E+01		8.1E-01		3.9E+00		3.9E-06		No TRV		No TRV		--		--		3.0E+00		1.3E-06		

				PFHpA		1		2.0E+03		8.8E-01		3.0E+01		3.9E+00		1.9E+04		3.4E+03		2.4E+03		3.2E+01		3.4E+03		3.4E-03		No TRV		No TRV		--		--		4.0E+00		8.5E-04		

				PFOA		1		3.0E+03		1.3E+00		1.0E+01		1.3E+00		1.0E+01		1.8E+00		1.0E+00		1.3E-02		4.4E+00		4.4E-06		1.0E+00		No TRV		4.4E-06		--		--		--		

				PFNA		1		3.0E+03		1.3E+00		1.0E+01		1.3E+00		3.6E+03		6.4E+02		2.7E+04		3.7E+02		1.0E+03		1.0E-03		No TRV		No TRV		--		--		--		--		

				PFDA		1		4.0E+03		1.8E+00		1.0E+01		1.3E+00		3.4E+03		6.0E+02		1.0E+05		1.4E+03		2.0E+03		2.0E-03		1.0E+00		No TRV		2.0E-03		--		--		--		

				PFUnDA 		1		4.0E+03		1.8E+00		1.0E+01		1.3E+00		3.0E+03		5.4E+02		1.6E+05		2.1E+03		2.6E+03		2.6E-03		No TRV		No TRV		--		--		--		--		

				PFDoDA 		1		5.0E+03		2.2E+00		1.0E+01		1.3E+00		3.4E+03		6.0E+02		3.1E+05		4.1E+03		4.7E+03		4.7E-03		No TRV		No TRV		--		--		--		--		

				PFTrDA 		1		5.0E+03		2.2E+00		1.0E+01		1.3E+00		n/a		--		n/a		--		3.5E+00		3.5E-06		No TRV		No TRV		--		--		--		--		PU

				PFTeDA 		1		6.0E+03		2.6E+00		1.0E+01		1.3E+00		1.0E+01		1.8E+00		2.5E+01		3.4E-01		6.1E+00		6.1E-06		No TRV		No TRV		--		--		--		--		

				PFSAs

				PFBS 		1		1.0E+03		4.4E-01		1.0E+01		1.3E+00		4.0E+04		7.2E+03		5.0E+00		6.7E-02		7.2E+03		7.2E-03		8.8E+01		No TRV		8.1E-05		--		--		--		

				PFHxS 		1		2.0E+03		8.8E-01		1.0E+01		1.3E+00		1.0E+01		1.8E+00		6.8E+04		9.2E+02		9.2E+02		9.2E-04		No TRV		No TRV		--		--		--		--		

				PFOS		1		3.0E+03		1.3E+00		1.0E+01		1.3E+00		1.4E+04		2.5E+03		8.0E+00		1.1E-01		2.5E+03		2.5E-03		7.7E-01		2.6E+00		3.2E-03		9.4E-04		--		--		

				PFDS		1		1.0E+03		4.4E-01		1.0E+01		1.3E+00		1.8E+02		3.2E+01		1.7E+03		2.3E+01		5.7E+01		5.7E-05		No TRV		No TRV		--		--		--		--		

				FASAs

				PFOSA		1		1.0E+03		4.4E-01		1.0E+01		1.3E+00		3.3E+01		5.9E+00		n/a		--		7.6E+00		7.6E-06		No TRV		No TRV		--		--		--		--		PU

				EtFASAAs and MeFASAAs

				N-EtFOSAA		1		1.0E+03		4.4E-01		1.0E+01		1.3E+00		1.0E+01		1.8E+00		4.5E+01		6.1E-01		4.1E+00		4.1E-06		No TRV		No TRV		--		--		--		--		

				N-MeFOSAA		1		1.0E+03		4.4E-01		1.0E+01		1.3E+00		n/a		--		n/a		--		1.7E+00		1.7E-06		No TRV		No TRV		--		--		--		--		PU



				Notes:

				[1] Media-specific Total Daily Dose (TDI) is calculated using the following general equation and receptor specific parameters:



				TDIi,copc = (EPCcopc x RB x FIR x Pi) + (DWI x EPC) x AUF x (1/BW), where:



				Variable 		Value		Units		Variable Description

				TDIi		see above		mg/kg-day		Total Daily Intake for Dietary Item "i" for COPC

				EPCcopc				ng/kg, ng/L		Exposure Point Concentration for each media

				RB				unitless		Relative Bioavailability (only for soil portion of diet; assumed to be 1 for all chemicals)

				Pveg		0.93		proportion		Proportion of Diet -- Vegetation

				Pinv		0.07		proportion		Proportion of Diet -- Terrestrial Invertebrates

				Pso		0.01		proportion		Proportion of Diet -- Soil

				FIRdw		0.03		kg/day		Daily Food Ingestion (dry weight, used for soil)

				FIRww		0.12		kg/day		Daily Food Ingestion (wet weight, used for tissue)

				AUF		1.00		proportion		Area Use Factor 

				BW		0.60		kg		Body Weight

				DWI		0.08		L/day		Daily Drinking Water Ingestion Rate



				[2] HQ = TDI/TRV; HQ greater than 1 are shown in Bold

				[3] = In a scenarios where HQ values may be potentially underestimated, the "PU" designation will appear in either black or grey text. Black text indicates that the HQ is underestimated due to one or more missing EPCs related to Bird 1's diet items. Grey text indicates that the HQ cannot be calculated due to the lack of an available TRV





				Abbreviations:

				dw - dry weight		TRV - Toxicity reference value

				ww - wet weight		PU - Potentially Underestimated

				ng - nanograms		HQ - Hazard Quotient (unitless)

				mg - milligram		TDI - Total Daily Intake (mg/kg-day)

				L - liters

				kg - kilogram
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Bird2

				Test Site #1

				Table 9: Exposure Assessment and Hazard Characterization 

				Receptor:		American Woodcock



				Analyte		RB		Soil				Surface Water				Terrestrial Vegetation				Soil Invertebrate				TDItotal [1]		TDItotal [1]		Low TRV		High TRV		Low-TRV HQ [2]		High-TRV HQ [2]		User-selected TRV		User-selected TRV-based
HQ [3]		TDI and HQ Note [3]

								EPC		TDIso		EPC		TDIsw		EPC		TDIveg		EPC		TDIinv

								ng/kg dw		ng/kg-day		ng/L		ng/kg-day		ng/kg ww		ng/kg-day		ng/kg ww		ng/kg-day		ng/kg-day		mg/kg-day		mg/kg-day		mg/kg-day		unitless		unitless		mg/kg-day		unitless

				PFCAs

				PFBA		1		1.0E+03		1.2E+01		1.0E+01		1.0E+00		2.2E+04		7.8E+02		n/a		--		7.9E+02		7.9E-04		No TRV		No TRV		--		--		1.0E+00		7.9E-04		PU

				PFPeA		1		1.0E+03		1.2E+01		1.0E+01		1.0E+00		1.3E+05		4.6E+03		3.4E+02		1.1E+02		4.7E+03		4.7E-03		No TRV		No TRV		--		--		2.0E+00		2.4E-03		

				PFHxA		1		2.0E+03		2.4E+01		1.0E+01		1.0E+00		5.0E+00		1.8E-01		6.0E+01		1.9E+01		4.5E+01		4.5E-05		No TRV		No TRV		--		--		3.0E+00		1.5E-05		

				PFHpA		1		2.0E+03		2.4E+01		3.0E+01		3.0E+00		1.9E+04		6.7E+02		2.4E+03		7.7E+02		1.5E+03		1.5E-03		No TRV		No TRV		--		--		4.0E+00		3.7E-04		

				PFOA		1		3.0E+03		3.7E+01		1.0E+01		1.0E+00		1.0E+01		3.6E-01		1.0E+00		3.2E-01		3.8E+01		3.8E-05		1.0E+00		No TRV		3.8E-05		--		--		--		

				PFNA		1		3.0E+03		3.7E+01		1.0E+01		1.0E+00		3.6E+03		1.3E+02		2.7E+04		8.7E+03		8.9E+03		8.9E-03		No TRV		No TRV		--		--		--		--		

				PFDA		1		4.0E+03		4.9E+01		1.0E+01		1.0E+00		3.4E+03		1.2E+02		1.0E+05		3.3E+04		3.3E+04		3.3E-02		1.0E+00		No TRV		3.3E-02		--		--		--		

				PFUnDA 		1		4.0E+03		4.9E+01		1.0E+01		1.0E+00		3.0E+03		1.1E+02		1.6E+05		5.0E+04		5.0E+04		5.0E-02		No TRV		No TRV		--		--		--		--		

				PFDoDA 		1		5.0E+03		6.1E+01		1.0E+01		1.0E+00		3.4E+03		1.2E+02		3.1E+05		9.8E+04		9.8E+04		9.8E-02		No TRV		No TRV		--		--		--		--		

				PFTrDA 		1		5.0E+03		6.1E+01		1.0E+01		1.0E+00		n/a		--		n/a		--		6.2E+01		6.2E-05		No TRV		No TRV		--		--		--		--		PU

				PFTeDA 		1		6.0E+03		7.3E+01		1.0E+01		1.0E+00		1.0E+01		3.6E-01		2.5E+01		8.0E+00		8.3E+01		8.3E-05		No TRV		No TRV		--		--		--		--		

				PFSAs

				PFBS 		1		1.0E+03		1.2E+01		1.0E+01		1.0E+00		4.0E+04		1.4E+03		5.0E+00		1.6E+00		1.4E+03		1.4E-03		8.8E+01		No TRV		1.6E-05		--		--		--		

				PFHxS 		1		2.0E+03		2.4E+01		1.0E+01		1.0E+00		1.0E+01		3.6E-01		6.8E+04		2.2E+04		2.2E+04		2.2E-02		No TRV		No TRV		--		--		--		--		

				PFOS		1		3.0E+03		3.7E+01		1.0E+01		1.0E+00		1.4E+04		4.9E+02		8.0E+00		2.6E+00		5.3E+02		5.3E-04		7.7E-01		2.6E+00		6.9E-04		2.0E-04		--		--		

				PFDS		1		1.0E+03		1.2E+01		1.0E+01		1.0E+00		1.8E+02		6.4E+00		1.7E+03		5.4E+02		5.6E+02		5.6E-04		No TRV		No TRV		--		--		--		--		

				FASAs

				PFOSA		1		1.0E+03		1.2E+01		1.0E+01		1.0E+00		3.3E+01		1.2E+00		n/a		--		1.4E+01		1.4E-05		No TRV		No TRV		--		--		--		--		PU

				EtFASAAs and MeFASAAs

				N-EtFOSAA		1		1.0E+03		1.2E+01		1.0E+01		1.0E+00		1.0E+01		3.6E-01		4.5E+01		1.4E+01		2.8E+01		2.8E-05		No TRV		No TRV		--		--		--		--		

				N-MeFOSAA		1		1.0E+03		1.2E+01		1.0E+01		1.0E+00		n/a		--		n/a		--		1.3E+01		1.3E-05		No TRV		No TRV		--		--		--		--		PU



				Notes:

				[1] Media-specific Total Daily Dose (TDI) is calculated using the following general equation and receptor specific parameters:



				TDIi,copc = (EPCcopc x RB x FIR x Pi) + (DWI x EPC) x AUF x (1/BW), where:



				Variable 		Value		Units		Variable Description

				TDIi		see above		mg/kg-day		Total Daily Intake for Dietary Item "i" for COPC

				EPCcopc				ng/kg, ng/L		Exposure Point Concentration for each media

				RB				unitless		Relative Bioavailability (only for soil portion of diet; assumed to be 1 for all chemicals)

				Pveg		0.10		proportion		Proportion of Diet -- Vegetation

				Pinv		0.90		proportion		Proportion of Diet -- Terrestrial Invertebrates

				Pso		0.10		proportion		Proportion of Diet -- Soil

				FIRdw		0.02		kg/day		Daily Food Ingestion (dry weight, used for soil)

				FIRww		0.06		kg/day		Daily Food Ingestion (wet weight, used for tissue)

				AUF		1.00		proportion		Area Use Factor 

				BW		0.18		kg		Body Weight

				DWI		0.018		L/day		Daily Drinking Water Ingestion Rate



				[2] HQ = TDI/TRV; HQ greater than 1 are shown in Bold

				[3] = In a scenarios where HQ values may be potentially underestimated, the "PU" designation will appear in either black or grey text. Black text indicates that the HQ is underestimated due to one or more missing EPCs related to Bird 2's diet items. Grey text indicates that the HQ cannot be calculated due to the lack of an available TRV





				Abbreviations:

				dw - dry weight		TRV - Toxicity reference value

				ww - wet weight		PU - Potentially Underestimated

				ng - nanograms		HQ - Hazard Quotient (unitless)

				mg - milligram		TDI - Total Daily Intake (mg/kg-day)

				L - liters

				kg - kilogram
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Bird3

				Test Site #1

				Table 10: Exposure Assessment and Hazard Characterization 

				Receptor:		Florida Scrub-Jay (T&E)



				Analyte		RB		Soil				Surface Water				Terrestrial Vegetation				Soil Invertebrate				TDItotal [1]		TDItotal [1]		Low TRV		High TRV		Low-TRV HQ [2]		High-TRV HQ [2]		User-selected TRV		User-selected TRV-based
HQ [3]		TDI and HQ Note [3]

								EPC		TDIso		EPC		TDIsw		EPC		TDIveg		EPC		TDIinv

								ng/kg dw		ng/kg-day		ng/L		ng/kg-day		ng/kg ww		ng/kg-day		ng/kg ww		ng/kg-day		ng/kg-day		mg/kg-day		mg/kg-day		mg/kg-day		unitless		unitless		mg/kg-day		unitless

				PFCAs

				PFBA		1		1.0E+03		0.0E+00		1.0E+01		6.4E-01		2.2E+04		1.7E+03		n/a		--		1.7E+03		1.7E-03		No TRV		No TRV		--		--		1.0E+00		1.7E-03		PU

				PFPeA		1		1.0E+03		0.0E+00		1.0E+01		6.4E-01		1.3E+05		9.8E+03		3.4E+02		3.8E+01		9.8E+03		9.8E-03		No TRV		No TRV		--		--		2.0E+00		4.9E-03		

				PFHxA		1		2.0E+03		0.0E+00		1.0E+01		6.4E-01		5.0E+00		3.8E-01		6.0E+01		6.8E+00		7.8E+00		7.8E-06		No TRV		No TRV		--		--		3.0E+00		2.6E-06		

				PFHpA		1		2.0E+03		0.0E+00		3.0E+01		1.9E+00		1.9E+04		1.4E+03		2.4E+03		2.7E+02		1.7E+03		1.7E-03		No TRV		No TRV		--		--		4.0E+00		4.2E-04		

				PFOA		1		3.0E+03		0.0E+00		1.0E+01		6.4E-01		1.0E+01		7.5E-01		1.0E+00		1.1E-01		1.5E+00		1.5E-06		1.0E+00		No TRV		1.5E-06		--		--		--		

				PFNA		1		3.0E+03		0.0E+00		1.0E+01		6.4E-01		3.6E+03		2.7E+02		2.7E+04		3.1E+03		3.4E+03		3.4E-03		No TRV		No TRV		--		--		--		--		

				PFDA		1		4.0E+03		0.0E+00		1.0E+01		6.4E-01		3.4E+03		2.5E+02		1.0E+05		1.2E+04		1.2E+04		1.2E-02		1.0E+00		No TRV		1.2E-02		--		--		--		

				PFUnDA 		1		4.0E+03		0.0E+00		1.0E+01		6.4E-01		3.0E+03		2.3E+02		1.6E+05		1.8E+04		1.8E+04		1.8E-02		No TRV		No TRV		--		--		--		--		

				PFDoDA 		1		5.0E+03		0.0E+00		1.0E+01		6.4E-01		3.4E+03		2.5E+02		3.1E+05		3.4E+04		3.5E+04		3.5E-02		No TRV		No TRV		--		--		--		--		

				PFTrDA 		1		5.0E+03		0.0E+00		1.0E+01		6.4E-01		n/a		--		n/a		--		6.4E-01		6.4E-07		No TRV		No TRV		--		--		--		--		PU

				PFTeDA 		1		6.0E+03		0.0E+00		1.0E+01		6.4E-01		1.0E+01		7.5E-01		2.5E+01		2.8E+00		4.2E+00		4.2E-06		No TRV		No TRV		--		--		--		--		

				PFSAs

				PFBS 		1		1.0E+03		0.0E+00		1.0E+01		6.4E-01		4.0E+04		3.0E+03		5.0E+00		5.6E-01		3.0E+03		3.0E-03		8.8E+01		No TRV		3.4E-05		--		--		--		

				PFHxS 		1		2.0E+03		0.0E+00		1.0E+01		6.4E-01		1.0E+01		7.5E-01		6.8E+04		7.7E+03		7.7E+03		7.7E-03		No TRV		No TRV		--		--		--		--		

				PFOS		1		3.0E+03		0.0E+00		1.0E+01		6.4E-01		1.4E+04		1.0E+03		8.0E+00		9.0E-01		1.0E+03		1.0E-03		7.7E-01		2.6E+00		1.4E-03		3.9E-04		--		--		

				PFDS		1		1.0E+03		0.0E+00		1.0E+01		6.4E-01		1.8E+02		1.4E+01		1.7E+03		1.9E+02		2.1E+02		2.1E-04		No TRV		No TRV		--		--		--		--		

				FASAs

				PFOSA		1		1.0E+03		0.0E+00		1.0E+01		6.4E-01		3.3E+01		2.5E+00		n/a		--		3.1E+00		3.1E-06		No TRV		No TRV		--		--		--		--		PU

				EtFASAAs and MeFASAAs

				N-EtFOSAA		1		1.0E+03		0.0E+00		1.0E+01		6.4E-01		1.0E+01		7.5E-01		4.5E+01		5.1E+00		6.5E+00		6.5E-06		No TRV		No TRV		--		--		--		--		

				N-MeFOSAA		1		1.0E+03		0.0E+00		1.0E+01		6.4E-01		n/a		--		n/a		--		6.4E-01		6.4E-07		No TRV		No TRV		--		--		--		--		PU



				Notes:

				[1] Media-specific Total Daily Dose (TDI) is calculated using the following general equation and receptor specific parameters:



				TDIi,copc = (EPCcopc x RB x FIR x Pi) + (DWI x EPC) x AUF x (1/BW), where:



				Variable 		Value		Units		Variable Description

				TDIi		see above		mg/kg-day		Total Daily Intake for Dietary Item "i" for COPC

				EPCcopc				ng/kg, ng/L		Exposure Point Concentration for each media

				RB				unitless		Relative Bioavailability (only for soil portion of diet; assumed to be 1 for all chemicals)

				Pveg		0.40		proportion		Proportion of Diet -- Vegetation

				Pinv		0.60		proportion		Proportion of Diet -- Terrestrial Invertebrates

				Pso		0.00		proportion		Proportion of Diet -- Soil

				FIRdw		0.01		kg/day		Daily Food Ingestion (dry weight, used for soil)

				FIRww		0.04		kg/day		Daily Food Ingestion (wet weight, used for tissue)

				AUF		0.45		proportion		Area Use Factor 

				BW		0.09		kg		Body Weight

				DWI		0.013		L/day		Daily Drinking Water Ingestion Rate



				[2] HQ = TDI/TRV; HQ greater than 1 are shown in Bold

				[3] = In a scenarios where HQ values may be potentially underestimated, the "PU" designation will appear in either black or grey text. Black text indicates that the HQ is underestimated due to one or more missing EPCs related to Bird 3's diet items. Grey text indicates that the HQ cannot be calculated due to the lack of an available TRV





				Abbreviations:

				dw - dry weight		TRV - Toxicity reference value

				ww - wet weight		PU - Potentially Underestimated

				ng - nanograms		HQ - Hazard Quotient (unitless)

				mg - milligram		TDI - Total Daily Intake (mg/kg-day)

				L - liters

				kg - kilogram
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Mam1

				Test Site #1

				Table 11: Exposure Assessment and Hazard Characterization

				Receptor:		Eastern Cottontail



				Analyte		RB		Soil				Surface Water				Terrestrial Vegetation				Soil Invertebrate				TDItotal [1]		TDItotal [1]		Low TRV		High TRV		Low-TRV HQ [2]		High-TRV HQ [2]		User-selected TRV		User-selected TRV-based
HQ [3]		TDI and HQ Note [3]

								EPC		TDIso		EPC		TDIsw		EPC		TDIveg		EPC		TDIinv

								ng/kg dw		ng/kg-day		ng/L		ng/kg-day		ng/kg ww		ng/kg-day		ng/kg ww		ng/kg-day		ng/kg-day		mg/kg-day		mg/kg-day		mg/kg-day		unitless		unitless		mg/kg-day		unitless

				PFCAs

				PFBA		1		1.0E+03		4.3E+00		1.0E+01		9.7E-01		2.2E+04		5.0E+03		n/a		--		5.0E+03		5.0E-03		3.0E+01		--		1.7E-04		--		--		--		

				PFPeA		1		1.0E+03		4.3E+00		1.0E+01		9.7E-01		1.3E+05		2.9E+04		3.4E+02		0.0E+00		2.9E+04		2.9E-02		No TRV		No TRV		--		--		--		--		

				PFHxA		1		2.0E+03		8.5E+00		1.0E+01		9.7E-01		5.0E+00		1.1E+00		6.0E+01		0.0E+00		1.1E+01		1.1E-05		3.0E+01		2.0E+02		3.5E-07		5.3E-08		--		--		

				PFHpA		1		2.0E+03		8.5E+00		3.0E+01		2.9E+00		1.9E+04		4.2E+03		2.4E+03		0.0E+00		4.3E+03		4.3E-03		No TRV		No TRV		--		--		--		--		

				PFOA		1		3.0E+03		1.3E+01		1.0E+01		9.7E-01		1.0E+01		2.3E+00		1.0E+00		0.0E+00		1.6E+01		1.6E-05		1.3E+00		1.4E+01		1.2E-05		1.1E-06		--		--		

				PFNA		1		3.0E+03		1.3E+01		1.0E+01		9.7E-01		3.6E+03		8.1E+02		2.7E+04		0.0E+00		8.3E+02		8.3E-04		8.3E-01		1.1E+00		1.0E-03		7.5E-04		--		--		

				PFDA		1		4.0E+03		1.7E+01		1.0E+01		9.7E-01		3.4E+03		7.6E+02		1.0E+05		0.0E+00		7.8E+02		7.8E-04		3.0E-01		1.0E+00		2.6E-03		7.8E-04		6.4E+00		1.2E-04		

				PFUnDA 		1		4.0E+03		1.7E+01		1.0E+01		9.7E-01		3.0E+03		6.9E+02		1.6E+05		0.0E+00		7.1E+02		7.1E-04		3.0E-01		1.0E+00		2.4E-03		7.1E-04		--		--		

				PFDoDA 		1		5.0E+03		2.1E+01		1.0E+01		9.7E-01		3.4E+03		7.6E+02		3.1E+05		0.0E+00		7.8E+02		7.8E-04		5.0E-01		2.5E+00		1.6E-03		3.1E-04		--		--		

				PFTrDA 		1		5.0E+03		2.1E+01		1.0E+01		9.7E-01		n/a		--		n/a		--		2.2E+01		2.2E-05		No TRV		No TRV		--		--		--		--		PU

				PFTeDA 		1		6.0E+03		2.6E+01		1.0E+01		9.7E-01		1.0E+01		2.3E+00		2.5E+01		0.0E+00		2.9E+01		2.9E-05		3.0E+00		1.0E+01		9.6E-06		2.9E-06		--		--		

				PFSAs

				PFBS 		1		1.0E+03		4.3E+00		1.0E+01		9.7E-01		4.0E+04		9.0E+03		5.0E+00		0.0E+00		9.0E+03		9.0E-03		3.0E+02		1.0E+03		3.0E-05		9.0E-06		--		--		

				PFHxS 		1		2.0E+03		8.5E+00		1.0E+01		9.7E-01		1.0E+01		2.3E+00		6.8E+04		0.0E+00		1.2E+01		1.2E-05		3.0E-01		1.0E+00		3.9E-05		1.2E-05		1.0E+01		1.2E-06		

				PFOS		1		3.0E+03		1.3E+01		1.0E+01		9.7E-01		1.4E+04		3.1E+03		8.0E+00		0.0E+00		3.1E+03		3.1E-03		1.0E-01		4.0E-01		3.1E-02		7.8E-03		1.6E+00		2.0E-03		

				PFDS		1		1.0E+03		4.3E+00		1.0E+01		9.7E-01		1.8E+02		4.1E+01		1.7E+03		0.0E+00		4.6E+01		4.6E-05		No TRV		No TRV		--		--		--		--		

				FASAs

				PFOSA		1		1.0E+03		4.3E+00		1.0E+01		9.7E-01		3.3E+01		7.5E+00		n/a		--		1.3E+01		1.3E-05		No TRV		No TRV		--		--		--		--		

				EtFASAAs and MeFASAAs

				N-EtFOSAA		1		1.0E+03		4.3E+00		1.0E+01		9.7E-01		1.0E+01		2.3E+00		4.5E+01		0.0E+00		7.5E+00		7.5E-06		No TRV		No TRV		--		--		--		--		

				N-MeFOSAA		1		1.0E+03		4.3E+00		1.0E+01		9.7E-01		n/a		--		n/a		--		5.2E+00		5.2E-06		No TRV		No TRV		--		--		--		--		PU



				Notes:

				[1] Media-specific Total Daily Dose (TDI) is calculated using the following general equation and receptor specific parameters:



				TDIi,copc = (EPCcopc x RB x FIR x Pi) x AUF x (1/BW), where:



				Variable 		Value		Units		Variable Description

				TDIi		see above		mg/kg-day		Total Daily Intake for Dietary Item "i" for COPC

				EPCcopc				ng/kg, ng/L		Exposure Point Concentration for each media

				RB				unitless		Relative Bioavailability (only for soil portion of diet; assumed to be 1 for all chemicals)

				Pveg		1.00		proportion		Proportion of Diet -- Vegetation

				Pinv		0.00		proportion		Proportion of Diet -- Terrestrial Invertebrates

				Pso		0.06		proportion		Proportion of Diet -- Soil

				FIRdw		0.08		kg/day		Daily Food Ingestion (dry weight, used for soil)

				FIRww		0.26		kg/day		Daily Food Ingestion (wet weight, used for tissue)

				AUF		1.00		proportion		Area Use Factor 

				BW		1.13		kg		Body Weight

				DWI		0.11		L/day		Daily Drinking Water Ingestion Rate



				[2] HQ = TDI/TRV; HQ greater than 1 are shown in Bold

				[3] = In a scenarios where HQ values may be potentially underestimated, the "PU" designation will appear in either black or grey text. Black text indicates that the HQ is underestimated due to one or more missing EPCs related to Mammal 1's diet items. Grey text indicates that the HQ cannot be calculated due to the lack of an available TRV





				Abbreviations:

				dw - dry weight		TRV - Toxicity reference value

				ww - wet weight		PU - Potentially Underestimated

				ng - nanograms		HQ - Hazard Quotient (unitless)

				mg - milligram		TDI - Total Daily Intake (mg/kg-day)

				L - liters

				kg - kilogram
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Mam2

				Test Site #1

				Table 12: Exposure Assessment and Hazard Characterization

				Receptor:		Short-Tailed Shrew



				Analyte		RB		Soil				Surface Water				Terrestrial Vegetation				Soil Invertebrate				TDItotal [1]		TDItotal [1]		Low TRV		High TRV		Low-TRV HQ [2]		High-TRV HQ [2]		User-selected TRV		User-selected TRV-based
HQ [3]		TDI and HQ Note [3]

								EPC		TDIso		EPC		TDIsw		EPC		TDIveg		EPC		TDIinv

								ng/kg dw		ng/kg-day		ng/L		ng/kg-day		ng/kg ww		ng/kg-day		ng/kg ww		ng/kg-day		ng/kg-day		mg/kg-day		mg/kg-day		mg/kg-day		unitless		unitless		mg/kg-day		unitless

				PFCAs

				PFBA		1		1.0E+03		4.3E+00		1.0E+01		2.2E+00		2.2E+04		4.8E+02		n/a		--		4.9E+02		4.9E-04		3.0E+01		--		1.6E-05		--		--		--		PU

				PFPeA		1		1.0E+03		4.3E+00		1.0E+01		2.2E+00		1.3E+05		2.9E+03		3.4E+02		1.3E+02		3.0E+03		3.0E-03		No TRV		No TRV		--		--		--		--		

				PFHxA		1		2.0E+03		8.6E+00		1.0E+01		2.2E+00		5.0E+00		1.1E-01		6.0E+01		2.3E+01		3.4E+01		3.4E-05		3.0E+01		2.0E+02		1.1E-06		1.7E-07		--		--		

				PFHpA		1		2.0E+03		8.6E+00		3.0E+01		6.7E+00		1.9E+04		4.1E+02		2.4E+03		9.2E+02		1.4E+03		1.4E-03		No TRV		No TRV		--		--		--		--		

				PFOA		1		3.0E+03		1.3E+01		1.0E+01		2.2E+00		1.0E+01		2.2E-01		1.0E+00		3.8E-01		1.6E+01		1.6E-05		1.3E+00		1.4E+01		1.2E-05		1.1E-06		--		--		

				PFNA		1		3.0E+03		1.3E+01		1.0E+01		2.2E+00		3.6E+03		7.9E+01		2.7E+04		1.1E+04		1.1E+04		1.1E-02		8.3E-01		1.1E+00		1.3E-02		9.6E-03		--		--		

				PFDA		1		4.0E+03		1.7E+01		1.0E+01		2.2E+00		3.4E+03		7.4E+01		1.0E+05		4.0E+04		4.0E+04		4.0E-02		3.0E-01		1.0E+00		1.3E-01		4.0E-02		6.4E+00		6.3E-03		

				PFUnDA 		1		4.0E+03		1.7E+01		1.0E+01		2.2E+00		3.0E+03		6.7E+01		1.6E+05		6.0E+04		6.0E+04		6.0E-02		3.0E-01		1.0E+00		2.0E-01		6.0E-02		--		--		

				PFDoDA 		1		5.0E+03		2.2E+01		1.0E+01		2.2E+00		3.4E+03		7.4E+01		3.1E+05		1.2E+05		1.2E+05		1.2E-01		5.0E-01		2.5E+00		2.3E-01		4.7E-02		--		--		

				PFTrDA 		1		5.0E+03		2.2E+01		1.0E+01		2.2E+00		n/a		--		n/a		--		2.4E+01		2.4E-05		No TRV		No TRV		--		--		--		--		PU

				PFTeDA 		1		6.0E+03		2.6E+01		1.0E+01		2.2E+00		1.0E+01		2.2E-01		2.5E+01		9.6E+00		3.8E+01		3.8E-05		3.0E+00		1.0E+01		1.3E-05		3.8E-06		--		--		

				PFSAs

				PFBS 		1		1.0E+03		4.3E+00		1.0E+01		2.2E+00		4.0E+04		8.8E+02		5.0E+00		1.9E+00		8.9E+02		8.9E-04		3.0E+02		1.0E+03		3.0E-06		8.9E-07		--		--		

				PFHxS 		1		2.0E+03		8.6E+00		1.0E+01		2.2E+00		1.0E+01		2.2E-01		6.8E+04		2.6E+04		2.6E+04		2.6E-02		3.0E-01		1.0E+00		8.7E-02		2.6E-02		1.0E+01		2.6E-03		

				PFOS		1		3.0E+03		1.3E+01		1.0E+01		2.2E+00		1.4E+04		3.0E+02		8.0E+00		3.1E+00		3.2E+02		3.2E-04		1.0E-01		4.0E-01		3.2E-03		8.0E-04		1.6E+00		2.0E-04		

				PFDS		1		1.0E+03		4.3E+00		1.0E+01		2.2E+00		1.8E+02		4.0E+00		1.7E+03		6.5E+02		6.6E+02		6.6E-04		No TRV		No TRV		--		--		--		--		

				FASAs

				PFOSA		1		1.0E+03		4.3E+00		1.0E+01		2.2E+00		3.3E+01		7.2E-01		n/a		--		7.3E+00		7.3E-06		No TRV		No TRV		--		--		--		--		PU

				EtFASAAs and MeFASAAs

				N-EtFOSAA		1		1.0E+03		4.3E+00		1.0E+01		2.2E+00		1.0E+01		2.2E-01		4.5E+01		1.7E+01		2.4E+01		2.4E-05		No TRV		No TRV		--		--		--		--		

				N-MeFOSAA		1		1.0E+03		4.3E+00		1.0E+01		2.2E+00		n/a		--		n/a		--		6.6E+00		6.6E-06		No TRV		No TRV		--		--		--		--		PU



				Notes:

				[1] Media-specific Total Daily Dose (TDI) is calculated using the following general equation and receptor specific parameters:



				TDIi,copc = (EPCcopc x RB x FIR x Pi) x AUF x (1/BW), where:



				Variable 		Value		Units		Variable Description

				TDIi		see above		mg/kg-day		Total Daily Intake for Dietary Item "i" for COPC

				EPCcopc				ng/kg, ng/L		Exposure Point Concentration for each media

				RB				unitless		Relative Bioavailability (only for soil portion of diet; assumed to be 1 for all chemicals)

				Pveg		0.05		proportion		Proportion of Diet -- Vegetation

				Pinv		0.95		proportion		Proportion of Diet -- Terrestrial Invertebrates

				Pso		0.02		proportion		Proportion of Diet -- Soil

				FIRdw		0.00		kg/day		Daily Food Ingestion (dry weight, used for soil)

				FIRww		0.01		kg/day		Daily Food Ingestion (wet weight, used for tissue)

				AUF		1.00		proportion		Area Use Factor 

				BW		0.02		kg		Body Weight

				DWI		0.003		L/day		Daily Drinking Water Ingestion Rate



				[2] HQ = TDI/TRV; HQ greater than 1 are shown in Bold

				[3] = In a scenarios where HQ values may be potentially underestimated, the "PU" designation will appear in either black or grey text. Black text indicates that the HQ is underestimated due to one or more missing EPCs related to Mammal 2's diet items. Grey text indicates that the HQ cannot be calculated due to the lack of an available TRV





				Abbreviations:

				dw - dry weight		TRV - Toxicity reference value

				ww - wet weight		PU - Potentially Underestimated

				ng - nanograms		HQ - Hazard Quotient (unitless)

				mg - milligram		TDI - Total Daily Intake (mg/kg-day)

				L - liters

				kg - kilogram
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Mam3

				Test Site #1

				Table 13: Exposure Assessment and Hazard Characterization

				Receptor:		Anastasia Beach Deermouse (T&E)



				Analyte		RB		Soil				Surface Water				Terrestrial Vegetation				Soil Invertebrate				TDItotal [1]		TDItotal [1]		Low 
TRV		High 
TRV		Low-TRV HQ [2]		High-TRV HQ [2]		User-selected 
TRV		User-selected 
TRV-based 
HQ [3]		TDI and HQ 
Note [3]

								EPC		TDIs		EPC		TDIsw		EPC		TDIveg		EPC		TDIinv

								ng/kg dw		ng/kg-day		ng/L		ng/kg-day		ng/kg ww		ng/kg-day		ng/kg ww		ng/kg-day		ng/kg-day		mg/kg-day		mg/kg-day		mg/kg-day		unitless		unitless		mg/kg-day		unitless

				PFCAs

				PFBA		1		1.0E+03		3.0E+00		1.0E+01		1.9E+00		2.2E+04		6.4E+03		n/a		--		6.4E+03		6.4E-03		3.0E+01		--		2.1E-04		--		--		--		PU

				PFPeA		1		1.0E+03		3.0E+00		1.0E+01		1.9E+00		1.3E+05		3.8E+04		3.4E+02		2.5E+01		3.8E+04		3.8E-02		No TRV		No TRV		--		--		--		--		

				PFHxA		1		2.0E+03		6.0E+00		1.0E+01		1.9E+00		5.0E+00		1.5E+00		6.0E+01		4.4E+00		1.4E+01		1.4E-05		3.0E+01		2.0E+02		4.6E-07		6.9E-08		--		--		

				PFHpA		1		2.0E+03		6.0E+00		3.0E+01		5.7E+00		1.9E+04		5.5E+03		2.4E+03		1.8E+02		5.7E+03		5.7E-03		No TRV		No TRV		--		--		--		--		

				PFOA		1		3.0E+03		9.0E+00		1.0E+01		1.9E+00		1.0E+01		2.9E+00		1.0E+00		7.3E-02		1.4E+01		1.4E-05		1.3E+00		1.4E+01		1.1E-05		1.0E-06		--		--		

				PFNA		1		3.0E+03		9.0E+00		1.0E+01		1.9E+00		3.6E+03		1.1E+03		2.7E+04		2.0E+03		3.1E+03		3.1E-03		8.3E-01		1.1E+00		3.7E-03		2.8E-03		--		--		

				PFDA		1		4.0E+03		1.2E+01		1.0E+01		1.9E+00		3.4E+03		9.8E+02		1.0E+05		7.6E+03		8.6E+03		8.6E-03		3.0E-01		1.0E+00		2.9E-02		8.6E-03		6.4E+00		1.3E-03		

				PFUnDA 		1		4.0E+03		1.2E+01		1.0E+01		1.9E+00		3.0E+03		8.9E+02		1.6E+05		1.1E+04		1.2E+04		1.2E-02		3.0E-01		1.0E+00		4.1E-02		1.2E-02		--		--		

				PFDoDA 		1		5.0E+03		1.5E+01		1.0E+01		1.9E+00		3.4E+03		9.8E+02		3.1E+05		2.2E+04		2.3E+04		2.3E-02		5.0E-01		2.5E+00		4.7E-02		9.3E-03		--		--		

				PFTrDA 		1		5.0E+03		1.5E+01		1.0E+01		1.9E+00		n/a		--		n/a		--		1.7E+01		1.7E-05		No TRV		No TRV		--		--		--		--		PU

				PFTeDA 		1		6.0E+03		1.8E+01		1.0E+01		1.9E+00		1.0E+01		2.9E+00		2.5E+01		1.8E+00		2.5E+01		2.5E-05		3.0E+00		1.0E+01		8.2E-06		2.5E-06		--		--		

				PFSAs

				PFBS 		1		1.0E+03		3.0E+00		1.0E+01		1.9E+00		4.0E+04		1.2E+04		5.0E+00		3.7E-01		1.2E+04		1.2E-02		3.0E+02		1.0E+03		3.9E-05		1.2E-05		--		--		

				PFHxS 		1		2.0E+03		6.0E+00		1.0E+01		1.9E+00		1.0E+01		2.9E+00		6.8E+04		5.0E+03		5.0E+03		5.0E-03		3.0E-01		1.0E+00		1.7E-02		5.0E-03		1.0E+01		5.0E-04		

				PFOS		1		3.0E+03		9.0E+00		1.0E+01		1.9E+00		1.4E+04		4.0E+03		8.0E+00		5.8E-01		4.0E+03		4.0E-03		1.0E-01		4.0E-01		4.0E-02		1.0E-02		1.6E+00		2.5E-03		

				PFDS		1		1.0E+03		3.0E+00		1.0E+01		1.9E+00		1.8E+02		5.3E+01		1.7E+03		1.2E+02		1.8E+02		1.8E-04		No TRV		No TRV		--		--		--		--		

				FASAs

				PFOSA		1		1.0E+03		3.0E+00		1.0E+01		1.9E+00		3.3E+01		9.6E+00		n/a		--		1.5E+01		1.5E-05		No TRV		No TRV		--		--		--		--		PU

				EtFASAAs and MeFASAAs

				N-EtFOSAA		1		1.0E+03		3.0E+00		1.0E+01		1.9E+00		1.0E+01		2.9E+00		4.5E+01		3.3E+00		1.1E+01		1.1E-05		No TRV		No TRV		--		--		--		--		

				N-MeFOSAA		1		1.0E+03		3.0E+00		1.0E+01		1.9E+00		n/a		--		n/a		--		4.9E+00		4.9E-06		No TRV		No TRV		--		--		--		--		PU



				Notes:

				[1] Media-specific Total Daily Dose (TDI) is calculated using the following general equation and receptor specific parameters:



				TDIi,copc = (EPCcopc x RB x FIR x Pi) x AUF x (1/BW), where:



				Variable		Value		Units		Variable Description

				TDIi		see above		mg/kg-day		Total Daily Intake for Dietary Item "i" for COPC																														 

				EPCcopc				ng/kg, ng/L		Exposure Point Concentration for each media

				RB				unitless		Relative Bioavailability (only for soil portion of diet; assumed to be 1 for all chemicals)

				Pveg		0.80		proportion		Proportion of Diet -- Vegetation

				Pinv		0.20		proportion		Proportion of Diet -- Terrestrial Invertebrates

				Pso		0.02		proportion		Proportion of Diet -- Soil

				FIRdw		0.00		kg/day		Daily Food Ingestion (dry weight, used for soil)

				FIRww		0.01		kg/day		Daily Food Ingestion (wet weight, used for tissue)

				AUF		1.00		proportion		Area Use Factor 

				BW		0.03		kg		Body Weight

				DWI		0.01		L/day		Daily Drinking Water Ingestion Rate



				[2] HQ = TDI/TRV; HQ greater than 1 are shown in Bold

				[3] = In a scenarios where HQ values may be potentially underestimated, the "PU" designation will appear in either black or grey text. Black text indicates that the HQ is underestimated due to one or more missing EPCs related to Mammal 3's diet items. Grey text indicates that the HQ cannot be calculated due to the lack of an available TRV





				Abbreviations:

				dw - dry weight		TRV - Toxicity reference value

				ww - wet weight		PU - Potentially Underestimated

				ng - nanograms		HQ - Hazard Quotient (unitless)

				mg - milligram		TDI - Total Daily Intake (mg/kg-day)

				L - liters

				kg - kilogram
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HQSum

				Test Site #1

				Table 14: Wildlife Hazard Quotient Summary 



				Analyte		Hazard Quotients (HQ) - Recommended TRVs																								Hazard Quotients (HQ) - User Selected TRVs (if applicable)

						Willow Ptarmigan				American Woodcock				Florida Scrub-Jay (T&E)				Eastern Cottontail				Short-Tailed Shrew				Anastasia Beach Deermouse (T&E)				Willow Ptarmigan		American Woodcock		Florida Scrub-Jay (T&E)		Eastern Cottontail		Short-Tailed Shrew		Anastasia Beach Deermouse (T&E)

						Low-TRV HQ 		High-TRV HQ 		Low-TRV HQ 		High-TRV HQ 		Low-TRV HQ 		High-TRV HQ 		Low-TRV HQ 		High-TRV HQ 		Low-TRV HQ 		High-TRV HQ 		Low-TRV HQ 		High-TRV HQ 

				PFCAs

				PFBA		--		--		--		--		--		--		1.7E-04		--		1.6E-05		--		2.1E-04		--		3.9E-03		7.9E-04		1.7E-03		--		--		--

				PFPeA		--		--		--		--		--		--		--		--		--		--		--		--		1.2E-02		2.4E-03		4.9E-03		--		--		--

				PFHxA		--		--		--		--		--		--		3.5E-07		5.3E-08		1.1E-06		1.7E-07		4.6E-07		6.9E-08		1.3E-06		1.5E-05		2.6E-06		--		--		--

				PFHpA		--		--		--		--		--		--		--		--		--		--		--		--		8.5E-04		3.7E-04		4.2E-04		--		--		--

				PFOA		4.4E-06		--		3.8E-05		--		1.5E-06		--		1.2E-05		1.1E-06		1.2E-05		1.1E-06		1.1E-05		1.0E-06		--		--		--		--		--		--

				PFNA		--		--		--		--		--		--		1.0E-03		7.5E-04		1.3E-02		9.6E-03		3.7E-03		2.8E-03		--		--		--		--		--		--

				PFDA		2.0E-03		--		3.3E-02		--		1.2E-02		--		2.6E-03		7.8E-04		1.3E-01		4.0E-02		2.9E-02		8.6E-03		--		--		--		1.2E-04		6.3E-03		1.3E-03

				PFUnDA 		--		--		--		--		--		--		2.4E-03		7.1E-04		2.0E-01		6.0E-02		4.1E-02		1.2E-02		--		--		--		--		--		--

				PFDoDA 		--		--		--		--		--		--		1.6E-03		3.1E-04		2.3E-01		4.7E-02		4.7E-02		9.3E-03		--		--		--		--		--		--

				PFTrDA 		--		--		--		--		--		--		--		--		--		--		--		--		--		--		--		--		--		--

				PFTeDA 		--		--		--		--		--		--		9.6E-06		2.9E-06		1.3E-05		3.8E-06		8.2E-06		2.5E-06		--		--		--		--		--		--

				PFSAs

				PFBS 		8.1E-05		--		1.6E-05		--		3.4E-05		--		3.0E-05		9.0E-06		3.0E-06		8.9E-07		3.9E-05		1.2E-05		--		--		--		--		--		--

				PFHxS 		--		--		--		--		--		--		3.9E-05		1.2E-05		8.7E-02		2.6E-02		1.7E-02		5.0E-03		--		--		--		1.2E-06		2.6E-03		5.0E-04

				PFOS		3.2E-03		9.4E-04		6.9E-04		2.0E-04		1.4E-03		3.9E-04		3.1E-02		7.8E-03		3.2E-03		8.0E-04		4.0E-02		1.0E-02		--		--		--		2.0E-03		2.0E-04		2.5E-03

				PFDS		--		--		--		--		--		--		--		--		--		--		--		--		--		--		--		--		--		--

				FASAs

				PFOSA		--		--		--		--		--		--		--		--		--		--		--		--		--		--		--		--		--		--

				EtFASAAs and MeFASAAs

				N-EtFOSAA		--		--		--		--		--		--		--		--		--		--		--		--		--		--		--		--		--		--

				N-MeFOSAA		--		--		--		--		--		--		--		--		--		--		--		--		--		--		--		--		--		--

				Notes:												Abbreviations:

				HQ greater than 1 are shown in Bold												HQ - Hazard Quotient (unitless)

				See Acronyms & Abbreviations table for PFAS names.												TRV - Toxicity reference value
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Figure1 - TDI



Figure 1: Total Daily Intake of PFAS - Terrestrial Wildlife 



PFBA	Eastern Cottontail	Short-Tailed Shrew	Anastasia Beach Deermouse (T	&	E)	Willow Ptarmigan	American Woodcock	Florida Scrub-Jay (T	&	E)	4.9778154997893766E-3	4.898824700800932E-4	6.4372988950920076E-3	3.9405217819715984E-3	7.9481456155627319E-4	1.6571324929967829E-3	PFPeA	Eastern Cottontail	Short-Tailed Shrew	Anastasia Beach Deermouse (T	&	E)	Willow Ptarmigan	American Woodcock	Florida Scrub-Jay (T	&	E)	2.938863802431152E-2	2.9934597428764561E-3	3.8039318934670725E-2	2.3280950659900386E-2	4.7404560074753264E-3	9.8274231746740166E-3	PFHxA	Eastern Cottontail	Short-Tailed Shrew	Anastasia Beach Deermouse (T	&	E)	Willow Ptarmigan	American Woodcock	Florida Scrub-Jay (T	&	E)	1.0641212853271365E-5	3.4073738611740208E-5	1.3773412697114689E-5	3.879950489632186E-6	4.4798319651242216E-5	7.7894151040563557E-6	PFHpA	Eastern Cottontail	Short-Tailed Shrew	Anastasia Beach Deermouse (T	&	E)	Willow Ptarmigan	American Woodcock	Florida Scrub-Jay (T	&	E)	4.2607424105235844E-3	1.3520610940683728E-3	5.6839207168284511E-3	3.4029878245460513E-3	1.4627315073615236E-3	1.6885233317124272E-3	PFOA	Eastern Cottontail	Short-Tailed Shrew	Anastasia Beach Deermouse (T	&	E)	Willow Ptarmigan	American Woodcock	Florida Scrub-Jay (T	&	E)	1.6041884616122844E-5	1.5796629431057733E-5	1.3935590704258519E-5	4.4181686361868966E-6	3.8329077760976747E-5	1.502259340347492E-6	PFNA	Eastern Cottontail	Short-Tailed Shrew	Anastasia Beach Deermouse (T	&	E)	Willow Ptarmigan	American Woodcock	Florida Scrub-Jay (T	&	E)	8.2747570742199798E-4	1.0601378665069888E-2	3.0590125043111639E-3	1.0150318986607461E-3	8.8945639533250607E-3	3.3550410255912132E-3	PFDA	Eastern Cottontail	Short-Tailed Shrew	Anastasia Beach Deermouse (T	&	E)	Willow Ptarmigan	American Woodcock	Florida Scrub-Jay (T	&	E)	7.7749997623570194E-4	4.0120362885703392E-2	8.5982630770521633E-3	2.0060952800703808E-3	3.3422623286722526E-2	1.1999691962494383E-2	PFUnDA 	Eastern Cottontail	Short-Tailed Shrew	Anastasia Beach Deermouse (T	&	E)	Willow Ptarmigan	American Woodcock	Florida Scrub-Jay (T	&	E)	7.0517161320008076E-4	6.012684870354857E-2	1.2305656462830558E-2	2.6495454529842978E-3	5.003794465739983E-2	1.784862920470881E-2	PFDoDA 	Eastern Cottontail	Short-Tailed Shrew	Anastasia Beach Deermouse (T	&	E)	Willow Ptarmigan	American Woodcock	Florida Scrub-Jay (T	&	E)	7.7951025598125862E-4	0.11748440110167176	2.3290506547410883E-2	4.7133787268552789E-3	9.7703037951312188E-2	3.4700465509806787E-2	PFTrDA 	Eastern Cottontail	Short-Tailed Shrew	Anastasia Beach Deermouse (T	&	E)	Willow Ptarmigan	American Woodcock	Florida Scrub-Jay (T	&	E)	2.2322705452099461E-5	2.3833429759935779E-5	1.696447265060061E-5	3.4905610386686618E-6	6.2090104277892063E-5	6.363636363636364E-7	PFTeDA 	Eastern Cottontail	Short-Tailed Shrew	Anastasia Beach Deermouse (T	&	E)	Willow Ptarmigan	American Woodcock	Florida Scrub-Jay (T	&	E)	2.885350788738252E-5	3.7995694717023002E-5	2.4728561385681218E-5	6.0559244463481761E-6	8.2656997272773371E-5	4.2128893702099965E-6	PFBS 	Eastern Cottontail	Short-Tailed Shrew	Anastasia Beach Deermouse (T	&	E)	Willow Ptarmigan	American Woodcock	Florida Scrub-Jay (T	&	E)	9.0462859205430648E-3	8.8726012455100651E-4	1.1700525644756314E-2	7.1632303453211359E-3	1.4359013605082748E-3	3.0130122225175901E-3	PFHxS 	Eastern Cottontail	Short-Tailed Shrew	Anastasia Beach Deermouse (T	&	E)	Willow Ptarmigan	American Woodcock	Florida Scrub-Jay (T	&	E)	1.1771343525702946E-5	2.6182612119846932E-2	4.9813296922219556E-3	9.2032094368256435E-4	2.1768385990539894E-2	7.6815077343661995E-3	PFOS	Eastern Cottontail	Short-Tailed Shrew	Anastasia Beach Deermouse (T	&	E)	Willow Ptarmigan	American Woodcock	Florida Scrub-Jay (T	&	E)	3.1329422791824229E-3	3.2145190674025964E-4	4.0463837553974128E-3	2.4734137176889159E-3	5.3048620859400962E-4	1.040614751760278E-3	PFDS	Eastern Cottontail	Short-Tailed Shrew	Anastasia Beach Deermouse (T	&	E)	Willow Ptarmigan	American Woodcock	Florida Scrub-Jay (T	&	E)	4.5925245297956804E-5	6.6479324502315346E-4	1.8180350954557207E-4	5.6873383127595461E-5	5.6317776858497647E-4	2.0619247423427024E-4	PFOSA	Eastern Cottontail	Short-Tailed Shrew	Anastasia Beach Deermouse (T	&	E)	Willow Ptarmigan	American Woodcock	Florida Scrub-Jay (T	&	E)	1.2699403528468327E-5	7.2756836281793143E-6	1.4561473530962956E-5	7.6462877123795312E-6	1.4390415666629454E-5	3.121107830404265E-6	N-EtFOSAA	Eastern Cottontail	Short-Tailed Shrew	Anastasia Beach Deermouse (T	&	E)	Willow Ptarmigan	American Woodcock	Florida Scrub-Jay (T	&	E)	7.5008024352830546E-6	2.4089771148757066E-5	1.1125994644299218E-5	4.1348793968129164E-6	2.7961773782432428E-5	6.47174772842875E-6	N-MeFOSAA	Eastern Cottontail	Short-Tailed Shrew	Anastasia Beach Deermouse (T	&	E)	Willow Ptarmigan	American Woodcock	Florida Scrub-Jay (T	&	E)	5.2405410904198927E-6	6.5506859519871553E-6	4.9128945301201223E-6	1.7381122077337326E-6	1.3218020855578413E-5	6.363636363636364E-7	
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EF Lookup

		Note: The values in this table are initial suggestions only.  Additional efforts should be considered to verify the use of these values with particular site-specific risk assessments, such as consultation of the literature and information cited herein, consideration of site conditions, and consultation with a biologist. Full citations are provided in the User Guidance



		RECEPTOR TYPE		GUILD		Species		Parameter		Definition		Lookup Code		Value		Units		Reference		Notes

		AVIAN		INSECTIVORE		American Robin		BW		Body Weight		American Robin_BW		0.077		kg		USEPA (1993)

		AVIAN		INSECTIVORE		American Robin		DWI		Daily Drinking Water Ingestion Rate		American Robin_DWI		0.0108		L/day		USEPA (1993)

		AVIAN		INSECTIVORE		American Robin		FIRdw		Daily Food Ingestion Rate (dry matter)		American Robin_FIRdw		0.012		kg, dw/day		Nagy (2001)		Calculated using DW allometric equation for Passerine birds from Nagy et al. 2001; see Nagy FIR variables tab for formulas

		AVIAN		INSECTIVORE		American Robin		FIRww		Daily Food Ingestion Rate (wet matter)		American Robin_FIRww		0.034		kg, ww/day		Nagy (2001)		Calculated using WW allometric equation for Passerine birds  from Nagy et al. 2001; see Nagy FIR variables tab for formulas

		AVIAN		INSECTIVORE		American Robin		HR		Home Range		American Robin_HR		2.0		Acres		USEPA (1993)		Foraging HR for fledglings (0.81 hectares) reported in USEPA (1993)

		AVIAN		INSECTIVORE		American Robin		Pinv		Proportion of Diet - Invertebrates		American Robin_Pinv		0.900		kg diet item, ww/kg diet, ww		Assumed; USEPA (1993)		Forage for invertebrates and fruits in shrubs and low tree branches; proportion assumed based on dietary information provided in USEPA (1993); assumed 90% invertebrates.

		AVIAN		INSECTIVORE		American Robin		Pso		Proportion of Diet - Soil		American Robin_Pso		0.104		kg soil, dw/kg diet, dw		Assumed; Beyer et al. (1994)		Assumed based on soil consumption rates of American Woodcock

		AVIAN		INSECTIVORE		American Robin		Pveg		Proportion of Diet - Vegetation		American Robin_Pveg		0.100		kg diet item, ww/kg diet, ww		Assumed; USEPA (1993)		Forage for invertebrates and fruits in shrubs and low tree branches; proportion assumed based on dietary information provided in USEPA (1993); assumed 10% fruit/plants.

		MAMMALIAN		INSECTIVORE		Buena Vista Lake Shrew (T&E)		BW		Body Weight		Buena Vista Lake Shrew (T&E)_BW		0.005		kg		NatureServe Explorer, 2020		https://explorer.natureserve.org

		MAMMALIAN		INSECTIVORE		Buena Vista Lake Shrew (T&E)		DWI		Daily Drinking Water Ingestion Rate		Buena Vista Lake Shrew (T&E)_DWI		0.0011		L/day		USEPA (1993)		Based on the water ingestion rate of the Short-Tailed Shrew

		MAMMALIAN		INSECTIVORE		Buena Vista Lake Shrew (T&E)		FIRdw		Daily Food Ingestion Rate (dry matter)		Buena Vista Lake Shrew (T&E)_FIRdw		0.001		kg, dw/day		Nagy (2001)		Calculated using DW equation for rodentia  from Nagy et al. 2001; see Nagy FIR variables tab for formulas

		MAMMALIAN		INSECTIVORE		Buena Vista Lake Shrew (T&E)		FIRww		Daily Food Ingestion Rate (wet matter)		Buena Vista Lake Shrew (T&E)_FIRww		0.002		kg, ww/day		Nagy (2001)		Calculated using WW allometric equation for rodentia from Nagy et al. 2001; see Nagy FIR variables tab for formulas

		MAMMALIAN		INSECTIVORE		Buena Vista Lake Shrew (T&E)		HR		Home Range		Buena Vista Lake Shrew (T&E)_HR		0.091		Acres		Assumed; NatureServe Explorer, 2020		Ornate Shrew (similar size) used as a surrogate; average home range in California (https://explorer.natureserve.org)

		MAMMALIAN		INSECTIVORE		Buena Vista Lake Shrew (T&E)		Pinv		Proportion of Diet - Invertebrates		Buena Vista Lake Shrew (T&E)_Pinv		1.000		kg diet item, ww/kg diet, ww		Assumed; NatureServe Explorer, 2020		Assumed based on feeding guild and dietary information in NatureServe Explorer; consult additional literature for more information

		MAMMALIAN		INSECTIVORE		Buena Vista Lake Shrew (T&E)		Pso		Proportion of Diet - Soil		Buena Vista Lake Shrew (T&E)_Pso		0.024		kg soil, dw/kg diet, dw		Assumed; USEPA (1993)		Based on reported values for Meadow Vole

		MAMMALIAN		INSECTIVORE		Buena Vista Lake Shrew (T&E)		Pveg		Proportion of Diet - Vegetation		Buena Vista Lake Shrew (T&E)_Pveg		0		kg diet item, ww/kg diet, ww		Assumed; NatureServe Explorer, 2020		Assumed based on feeding guild and dietary information in NatureServe Explorer; consult additional literature for more information

		AVIAN		INSECTIVORE		Coastal California Gnatcatcher (T&E)		BW		Body Weight		Coastal California Gnatcatcher (T&E)_BW		0.006		kg		NatureServe Explorer, 2020		https://explorer.natureserve.org

		AVIAN		INSECTIVORE		Coastal California Gnatcatcher (T&E)		DWI		Daily Drinking Water Ingestion Rate		Coastal California Gnatcatcher (T&E)_DWI		0.00084		L/day		USEPA (1993)		Based on the water ingestion rate of the American Robin

		AVIAN		INSECTIVORE		Coastal California Gnatcatcher (T&E)		FIRdw		Daily Food Ingestion Rate (dry matter)		Coastal California Gnatcatcher (T&E)_FIRdw		0.0021		kg, dw/day		Nagy (2001)		Calculated using DW allometric equation for Passerine birds from Nagy et al. 2001; see Nagy FIR variables tab for formulas

		AVIAN		INSECTIVORE		Coastal California Gnatcatcher (T&E)		FIRww		Daily Food Ingestion Rate (wet matter)		Coastal California Gnatcatcher (T&E)_FIRww		0.0072		kg, ww/day		Nagy (2001)		Calculated using WW allometric equation for Passerine birds  from Nagy et al. 2001; see Nagy FIR variables tab for formulas

		AVIAN		INSECTIVORE		Coastal California Gnatcatcher (T&E)		HR		Home Range		Coastal California Gnatcatcher (T&E)_HR		4.0		Acres		NatureServe Explorer, 2020		https://explorer.natureserve.org; low end of typical range for California gnatcatcher

		AVIAN		INSECTIVORE		Coastal California Gnatcatcher (T&E)		Pinv		Proportion of Diet - Invertebrates		Coastal California Gnatcatcher (T&E)_Pinv		1.000		kg diet item, ww/kg diet, ww		Assumed; NatureServe Explorer, 2021		Assumed 100% invertebrate diet based on feeding guild and dietary information in NatureServe Explorer; consult additional literature for more information

		AVIAN		INSECTIVORE		Coastal California Gnatcatcher (T&E)		Pso		Proportion of Diet - Soil		Coastal California Gnatcatcher (T&E)_Pso		0		kg soil, dw/kg diet, dw		Assumed; NatureServe Explorer, 2023		Assumed not to consume soil based on feeding strategies described in NatureServe Explorer profile

		AVIAN		INSECTIVORE		Coastal California Gnatcatcher (T&E)		Pveg		Proportion of Diet - Vegetation		Coastal California Gnatcatcher (T&E)_Pveg		0		kg diet item, ww/kg diet, ww		Assumed; NatureServe Explorer, 2020		Assumed based on feeding guild and dietary information in NatureServe Explorer; consult additional literature for more information

		MAMMALIAN		OMNIVORE		Deer Mouse		BW		Body Weight		Deer Mouse_BW		0.015		kg		USEPA (1993)		Minimum mean body weight for adults reported for Deer Mice

		MAMMALIAN		OMNIVORE		Deer Mouse		DWI		Daily Drinking Water Ingestion Rate		Deer Mouse_DWI		0.003		L/day		USEPA (1993)

		MAMMALIAN		OMNIVORE		Deer Mouse		FIRdw		Daily Food Ingestion Rate (dry matter)		Deer Mouse_FIRdw		0.0027		kg, dw/day		Nagy (2001)		Calculated using DW equation for rodentia from Nagy et al. 2001; see Nagy FIR variables tab for formulas

		MAMMALIAN		OMNIVORE		Deer Mouse		FIRww		Daily Food Ingestion Rate (wet matter)		Deer Mouse_FIRww		0.0061		kg, ww/day		Nagy (2001)		Calculated using WW allometric  equation for rodentia from Nagy et al. 2001; see Nagy FIR variables tab for formulas

		MAMMALIAN		OMNIVORE		Deer Mouse		HR		Home Range		Deer Mouse_HR		0.150		Acres		USEPA (1993)		Average of values reported for Deer Mice (male and female)

		MAMMALIAN		OMNIVORE		Deer Mouse		Pinv		Proportion of Diet - Invertebrates		Deer Mouse_Pinv		0.350		kg diet item, ww/kg diet, ww		USEPA (1993)		Assumed 35% invertebrate diet based on dietary information in USEPA Wildlife EFH; Principally eat seeds, arthropods, some green vegetation, roots, fruits, and fungi as available; opportunistic omnivores with highly variable diets. 

		MAMMALIAN		OMNIVORE		Deer Mouse		Pso		Proportion of Diet - Soil		Deer Mouse_Pso		0.020		kg soil, dw/kg diet, dw		Assumed; USEPA (1993)		Based on reported values for White-Footed Mice

		MAMMALIAN		OMNIVORE		Deer Mouse		Pveg		Proportion of Diet - Vegetation		Deer Mouse_Pveg		0.650		kg diet item, ww/kg diet, ww		USEPA (1993)		Principally eat seeds, arthropods, some green vegetation, roots, fruits, and fungi as available; opportunistic omnivores with highly variable diets; assumed 65% vegetation. 

		MAMMALIAN		HERBIVORE		Eastern Cottontail		BW		Body Weight		Eastern Cottontail_BW		1.130		kg		USEPA (1993)		Minimum mean body weight reported. 

		MAMMALIAN		HERBIVORE		Eastern Cottontail		DWI		Daily Drinking Water Ingestion Rate		Eastern Cottontail_DWI		0.110		L/day		USEPA (1993)

		MAMMALIAN		HERBIVORE		Eastern Cottontail		FIRdw		Daily Food Ingestion Rate (dry matter)		Eastern Cottontail_FIRdw		0.077		kg, dw/day		Nagy (2001)		Calculated using DW equation for rodentia from Nagy et al. 2001; see Nagy FIR variables tab for formulas

		MAMMALIAN		HERBIVORE		Eastern Cottontail		FIRww		Daily Food Ingestion Rate (wet matter)		Eastern Cottontail_FIRww		0.255		kg, ww/day		Nagy (2001)		Calculated using WW allometric equation for rodentia from Nagy et al. 2001; see Nagy FIR variables tab for formulas

		MAMMALIAN		HERBIVORE		Eastern Cottontail		HR		Home Range		Eastern Cottontail_HR		7.4		Acres		USEPA (1993)		Based on the average reported home ranges for adult

		MAMMALIAN		HERBIVORE		Eastern Cottontail		Pinv		Proportion of Diet - Invertebrates		Eastern Cottontail_Pinv		0		kg diet item, ww/kg diet, ww		USEPA (1993)		Assumed based on feeding guild and dietary information reported in USEPA (1993) - herbaceous plants, woody vines, shrubs, and trees. 

		MAMMALIAN		HERBIVORE		Eastern Cottontail		Pso		Proportion of Diet - Soil		Eastern Cottontail_Pso		0.063		kg soil, dw/kg diet, dw		USEPA (1993)		Based on soil ingestion rate of jackrabbit (Table 4-5).

		MAMMALIAN		HERBIVORE		Eastern Cottontail		Pveg		Proportion of Diet - Vegetation		Eastern Cottontail_Pveg		1.00		kg diet item, ww/kg diet, ww		USEPA (1993)		Assumed based on feeding guild and dietary information reported in USEPA (1993) - herbaceous plants, woody vines, shrubs, and trees. 

		AVIAN		OMNIVORE		Florida Scrub-Jay (T&E)		BW		Body Weight		Florida Scrub-Jay (T&E)_BW		0.091		kg		NatureServe Explorer, 2020		https://explorer.natureserve.org

		AVIAN		OMNIVORE		Florida Scrub-Jay (T&E)		DWI		Daily Drinking Water Ingestion Rate		Florida Scrub-Jay (T&E)_DWI		0.0127		L/day		USEPA (1993)		Based on the water ingestion rate of the American Robin

		AVIAN		OMNIVORE		Florida Scrub-Jay (T&E)		FIRdw		Daily Food Ingestion Rate (dry matter)		Florida Scrub-Jay (T&E)_FIRdw		0.014		kg, dw/day		Nagy (2001)		Calculated using DW allometric equation for Passerine birds from Nagy et al. 2001; see Nagy FIR variables tab for formulas

		AVIAN		OMNIVORE		Florida Scrub-Jay (T&E)		FIRww		Daily Food Ingestion Rate (wet matter)		Florida Scrub-Jay (T&E)_FIRww		0.038		kg, ww/day		Nagy (2001)		Calculated using WW allometric equation for Passerine birds from Nagy et al. 2001; see Nagy FIR variables tab for formulas

		AVIAN		OMNIVORE		Florida Scrub-Jay (T&E)		HR		Home Range		Florida Scrub-Jay (T&E)_HR		22		Acres		NatureServe Explorer, 2020		https://explorer.natureserve.org

		AVIAN		OMNIVORE		Florida Scrub-Jay (T&E)		Pinv		Proportion of Diet - Invertebrates		Florida Scrub-Jay (T&E)_Pinv		0.600		kg diet item, ww/kg diet, ww		Assumed; NatureServe Explorer, 2020		Opportunistic omnivore; lizards and arthropods dominate diet in spring and summer, acorns in fall and winter ; https://explorer.natureserve.org

		AVIAN		OMNIVORE		Florida Scrub-Jay (T&E)		Pso		Proportion of Diet - Soil		Florida Scrub-Jay (T&E)_Pso		0		kg soil, dw/kg diet, dw		Assumed; NatureServe Explorer, 2020		Assumed not to consume soil based on feeding strategies described in NatureServe Explorer profile

		AVIAN		OMNIVORE		Florida Scrub-Jay (T&E)		Pveg		Proportion of Diet - Vegetation		Florida Scrub-Jay (T&E)_Pveg		0.400		kg diet item, ww/kg diet, ww		Assumed; NatureServe Explorer, 2020		Opportunistic omnivore; lizards and arthropods dominate diet in spring and summer, acorns in fall and winter ; https://explorer.natureserve.org

		AVIAN		OMNIVORE		Lapland Longspur		BW		Body Weight		Lapland Longspur_BW		0.027		kg		NatureServe Explorer, 2020		https://explorer.natureserve.org

		AVIAN		OMNIVORE		Lapland Longspur		DWI		Daily Drinking Water Ingestion Rate		Lapland Longspur_DWI		0.0027		L/day		USEPA (1993)		Based on the water ingestion rate of the American Woodcock

		AVIAN		OMNIVORE		Lapland Longspur		FIRdw		Daily Food Ingestion Rate (dry matter)		Lapland Longspur_FIRdw		0.006		kg, dw/day		Nagy (2001)		Calculated using DW allometric equation for Passerine birds from Nagy et al. 2001; see Nagy FIR variables tab for formulas

		AVIAN		OMNIVORE		Lapland Longspur		FIRww		Daily Food Ingestion Rate (wet matter)		Lapland Longspur_FIRww		0.018		kg, ww/day		Nagy (2001)		Calculated using WW allometric equation for Passerine birds from Nagy et al. 2001; see Nagy FIR variables tab for formulas

		AVIAN		OMNIVORE		Lapland Longspur		HR		Home Range		Lapland Longspur_HR		9.8		Acres		Tyron and MacLean (1980)		Approximate average based on Figure 3.

		AVIAN		OMNIVORE		Lapland Longspur		Pinv		Proportion of Diet - Invertebrates		Lapland Longspur_Pinv		0.400		kg diet item, ww/kg diet, ww		https://www.audubon.org/field-guide/bird/lapland-longspur		Mostly seeds and insects. Seeds make up about half of diet of adults in summer, and great majority of diet in winter - assumed 60% vegetation, 40% invertebrates 

		AVIAN		OMNIVORE		Lapland Longspur		Pso		Proportion of Diet - Soil		Lapland Longspur_Pso		0.104		kg soil, dw/kg diet, dw		Assumed; Beyer et al. (1994)		Assumed to be similar to that of Woodcock based on ground foraging behavior.

		AVIAN		OMNIVORE		Lapland Longspur		Pveg		Proportion of Diet - Vegetation		Lapland Longspur_Pveg		0.600		kg diet item, ww/kg diet, ww		https://www.audubon.org/field-guide/bird/lapland-longspur		Mostly seeds and insects. Seeds make up about half of diet of adults in summer, and great majority of diet in winter - assumed 60% vegetation, 40% invertebrates 

		AVIAN		HERBIVORE		Masked Bobwhite Quail (T&E)		BW		Body Weight		Masked Bobwhite Quail (T&E)_BW		0.190		kg		USEPA (1993)		Based on Body weight for Northern Bobwhite quail

		AVIAN		HERBIVORE		Masked Bobwhite Quail (T&E)		DWI		Daily Drinking Water Ingestion Rate		Masked Bobwhite Quail (T&E)_DWI		0.025		L/day		USEPA (1993)		Based on the maximum reported water ingestion rate of the Northern Bobwhite Quail

		AVIAN		HERBIVORE		Masked Bobwhite Quail (T&E)		FIRdw		Daily Food Ingestion Rate (dry matter)		Masked Bobwhite Quail (T&E)_FIRdw		0.009		kg, dw/day		Nagy (2001)		Calculated using DW equation for Galliform birds from Nagy et al. 2001; see Nagy FIR variables tab for formulas

		AVIAN		HERBIVORE		Masked Bobwhite Quail (T&E)		FIRww		Daily Food Ingestion Rate (wet matter)		Masked Bobwhite Quail (T&E)_FIRww		0.056		kg, ww/day		Nagy (2001)		Calculated using WW allometric equation for omnivorous birds from Nagy et al. 2001; see Nagy FIR variables tab for formulas

		AVIAN		HERBIVORE		Masked Bobwhite Quail (T&E)		HR		Home Range		Masked Bobwhite Quail (T&E)_HR		9.0		Acres		USEPA (1993)		Based on smallest mean HR reported for Northern Bobwhite quail (Family Phasiadinae)

		AVIAN		HERBIVORE		Masked Bobwhite Quail (T&E)		Pinv		Proportion of Diet - Invertebrates		Masked Bobwhite Quail (T&E)_Pinv		0.200		kg diet item, ww/kg diet, ww		The Cornell Lab of Ornithology, 2020		Primarily eats seeds, may eat up to 20% insects during breeding season

		AVIAN		HERBIVORE		Masked Bobwhite Quail (T&E)		Pso		Proportion of Diet - Soil		Masked Bobwhite Quail (T&E)_Pso		0.010		kg soil, dw/kg diet, dw		USEPA (1993)		The assumed diet proportion is 1% based on the minimum grit intake of birds (<2%) and the finding that bobwhite quail "consume little grit" (USEPA, 1993).

		AVIAN		HERBIVORE		Masked Bobwhite Quail (T&E)		Pveg		Proportion of Diet - Vegetation		Masked Bobwhite Quail (T&E)_Pveg		0.800		kg diet item, ww/kg diet, ww		The Cornell Lab of Ornithology, 2020		Primarily eats seeds, may eat up to 20% insects during breeding season

		MAMMALIAN		HERBIVORE		Meadow Vole		BW		Body Weight		Meadow Vole_BW		0.036		kg		USEPA (1993)		Average body weight for male meadow vole over the full year. 

		MAMMALIAN		HERBIVORE		Meadow Vole		DWI		Daily Drinking Water Ingestion Rate		Meadow Vole_DWI		0.007		L/day		USEPA (1993)		Based on maximum reported water ingestion rate 

		MAMMALIAN		HERBIVORE		Meadow Vole		FIRdw		Daily Food Ingestion Rate (dry matter)		Meadow Vole_FIRdw		0.005		kg, dw/day		Nagy (2001)		Calculated using DW equation for rodentia from Nagy et al. 2001; see Nagy FIR variables tab for formulas

		MAMMALIAN		HERBIVORE		Meadow Vole		FIRww		Daily Food Ingestion Rate (wet matter)		Meadow Vole_FIRww		0.013		kg, ww/day		Nagy (2001)		Calculated using WW allometric equation for rodentia from Nagy et al. 2001; see Nagy FIR variables tab for formulas

		MAMMALIAN		HERBIVORE		Meadow Vole		HR		Home Range		Meadow Vole_HR		0.079		Acres		USEPA (1993)		Average of male and female summer home ranges

		MAMMALIAN		HERBIVORE		Meadow Vole		Pinv		Proportion of Diet - Invertebrates		Meadow Vole_Pinv		0.02		kg diet item, ww/kg diet, ww		Assumed; USEPA (1993)

		MAMMALIAN		HERBIVORE		Meadow Vole		Pso		Proportion of Diet - Soil		Meadow Vole_Pso		0.024		kg soil, dw/kg diet, dw		USEPA (1993)		Retrieved from Table 4-4

		MAMMALIAN		HERBIVORE		Meadow Vole		Pveg		Proportion of Diet - Vegetation		Meadow Vole_Pveg		0.98		kg diet item, ww/kg diet, ww		Assumed; USEPA (1993)

		AVIAN		HERBIVORE		Northern Bobwhite Quail		BW		Body Weight		Northern Bobwhite Quail_BW		0.190		kg		USEPA (1993)

		AVIAN		HERBIVORE		Northern Bobwhite Quail		DWI		Daily Drinking Water Ingestion Rate		Northern Bobwhite Quail_DWI		0.025		L/day		USEPA (1993)		Based on the maximum reported water ingestion rate of the Northern Bobwhite Quail

		AVIAN		HERBIVORE		Northern Bobwhite Quail		FIRdw		Daily Food Ingestion Rate (dry matter)		Northern Bobwhite Quail_FIRdw		0.009		kg, dw/day		Nagy (2001)		Calculated using DW equation for Galliform birds from Nagy et al. 2001; see Nagy FIR variables tab for formulas

		AVIAN		HERBIVORE		Northern Bobwhite Quail		FIRww		Daily Food Ingestion Rate (wet matter)		Northern Bobwhite Quail_FIRww		0.056		kg, ww/day		Nagy (2001)		Calculated using WW allometric equation for omnivorous birds from Nagy et al. 2001; see Nagy FIR variables tab for formulas

		AVIAN		HERBIVORE		Northern Bobwhite Quail		HR		Home Range		Northern Bobwhite Quail_HR		9.0		Acres		USEPA (1993)		Based on smallest mean HR reported for Northern Bobwhite quail (Family Phasiadinae)

		AVIAN		HERBIVORE		Northern Bobwhite Quail		Pinv		Proportion of Diet - Invertebrates		Northern Bobwhite Quail_Pinv		0.175		kg diet item, ww/kg diet, ww		Assumed; USEPA (1993)		Assumed based on feeding guild and dietary information in USEPA (1993)

		AVIAN		HERBIVORE		Northern Bobwhite Quail		Pso		Proportion of Diet - Soil		Northern Bobwhite Quail_Pso		0.010		kg soil, dw/kg diet, dw		USEPA (1993)		The assumed diet proportion is 1% based on the minimum grit intake of birds (<2%) and the finding that bobwhite quail "consume little grit" (USEPA, 1993).

		AVIAN		HERBIVORE		Northern Bobwhite Quail		Pveg		Proportion of Diet - Vegetation		Northern Bobwhite Quail_Pveg		0.825		kg diet item, ww/kg diet, ww		Assumed; USEPA (1993)		Primarily eats seeds, may eat between 10-25% insects depending on seasonal food availability and life stage (USEPA, 1993)

		MAMMALIAN		OMNIVORE		Anastasia Beach Deermouse (T&E)		BW		Body Weight		Anastasia Beach Deermouse (T&E)_BW		0.033		kg		Virginia DGIF (2020)		Lower end of average body weight range retrieved from https://www.dgif.virginia.gov/wildlife/information/pungo-white-footed-mouse/

		MAMMALIAN		OMNIVORE		Anastasia Beach Deermouse (T&E)		DWI		Daily Drinking Water Ingestion Rate		Anastasia Beach Deermouse (T&E)_DWI		0.006		L/day		USEPA (1993)		Based on adult water ingestion rate for a Deer Mouse

		MAMMALIAN		OMNIVORE		Anastasia Beach Deermouse (T&E)		FIRdw		Daily Food Ingestion Rate (dry matter)		Anastasia Beach Deermouse (T&E)_FIRdw		0.005		kg, dw/day		Nagy (2001)		Calculated using DW equation for rodentia from Nagy et al. 2001; see Nagy FIR variables tab for formulas

		MAMMALIAN		OMNIVORE		Anastasia Beach Deermouse (T&E)		FIRww		Daily Food Ingestion Rate (wet matter)		Anastasia Beach Deermouse (T&E)_FIRww		0.012		kg, ww/day		Nagy (2001)		Calculated using WW allometric equation for rodentia from Nagy et al. 2001; see Nagy FIR variables tab for formulas

		MAMMALIAN		OMNIVORE		Anastasia Beach Deermouse (T&E)		HR		Home Range		Anastasia Beach Deermouse (T&E)_HR		0.150		Acres		USEPA (1993)		Average of values reported for Deer Mice (male and female)

		MAMMALIAN		OMNIVORE		Anastasia Beach Deermouse (T&E)		Pinv		Proportion of Diet - Invertebrates		Anastasia Beach Deermouse (T&E)_Pinv		0.20		kg diet item, ww/kg diet, ww		Assumed; NatureServe Explorer (2020); Virginia DGIF (2020)		 Assumed based on guild and information in species profiles (NatureServe and Virginia DGIF). Eats seeds, nuts and insects.

		MAMMALIAN		OMNIVORE		Anastasia Beach Deermouse (T&E)		Pso		Proportion of Diet - Soil		Anastasia Beach Deermouse (T&E)_Pso		0.020		kg soil, dw/kg diet, dw		Assumed; USEPA (1993)		Based on reported values for White-Footed Mice

		MAMMALIAN		OMNIVORE		Anastasia Beach Deermouse (T&E)		Pveg		Proportion of Diet - Vegetation		Anastasia Beach Deermouse (T&E)_Pveg		0.80		kg diet item, ww/kg diet, ww		Assumed; NatureServe Explorer (2020); Virginia DGIF (2020)		 Assumed based on guild and information in species profiles (NatureServe and Virginia DGIF). Eats seeds, nuts and insects.

		MAMMALIAN		INSECTIVORE		Short-Tailed Shrew		BW		Body Weight		Short-Tailed Shrew_BW		0.015		kg		USEPA (1993)

		MAMMALIAN		INSECTIVORE		Short-Tailed Shrew		DWI		Daily Drinking Water Ingestion Rate		Short-Tailed Shrew_DWI		0.0033		L/day		USEPA (1993)

		MAMMALIAN		INSECTIVORE		Short-Tailed Shrew		FIRdw		Daily Food Ingestion Rate (dry matter)		Short-Tailed Shrew_FIRdw		0.0027		kg, dw/day		Nagy (2001)		Calculated using DW equation for rodentia from Nagy et al. 2001; see Nagy FIR variables tab for formulas

		MAMMALIAN		INSECTIVORE		Short-Tailed Shrew		FIRww		Daily Food Ingestion Rate (wet matter)		Short-Tailed Shrew_FIRww		0.0061		kg, ww/day		Nagy (2001)		Calculated using WW allometric equation for rodentia from Nagy et al. 2001; see Nagy FIR variables tab for formulas

		MAMMALIAN		INSECTIVORE		Short-Tailed Shrew		HR		Home Range		Short-Tailed Shrew_HR		0.960		Acres		USEPA (1993)

		MAMMALIAN		INSECTIVORE		Short-Tailed Shrew		Pinv		Proportion of Diet - Invertebrates		Short-Tailed Shrew_Pinv		0.946		kg diet item, ww/kg diet, ww		USEPA (1993)

		MAMMALIAN		INSECTIVORE		Short-Tailed Shrew		Pso		Proportion of Diet - Soil		Short-Tailed Shrew_Pso		0.024		kg soil, dw/kg diet, dw		Assumed; USEPA (1993)		Based on reported values for Meadow Vole

		MAMMALIAN		INSECTIVORE		Short-Tailed Shrew		Pveg		Proportion of Diet - Vegetation		Short-Tailed Shrew_Pveg		0.054		kg diet item, ww/kg diet, ww		USEPA (1993)

		MAMMALIAN		HERBIVORE		Western Pocket Gopher (T&E)		BW		Body Weight		Western Pocket Gopher (T&E)_BW		0.096		kg		NatureServe Explorer, 2020		https://explorer.natureserve.org

		MAMMALIAN		HERBIVORE		Western Pocket Gopher (T&E)		DWI		Daily Drinking Water Ingestion Rate		Western Pocket Gopher (T&E)_DWI		0.020		L/day		USEPA (1993)		Based on the maximum reported water ingestion rate of the Meadow Vole

		MAMMALIAN		HERBIVORE		Western Pocket Gopher (T&E)		FIRdw		Daily Food Ingestion Rate (dry matter)		Western Pocket Gopher (T&E)_FIRdw		0.011		kg, dw/day		Nagy (2001)		Calculated using DW equation for rodentia from Nagy et al. 2001; see Nagy FIR variables tab for formulas

		MAMMALIAN		HERBIVORE		Western Pocket Gopher (T&E)		FIRww		Daily Food Ingestion Rate (wet matter)		Western Pocket Gopher (T&E)_FIRww		0.030		kg, ww/day		Nagy (2001)		Calculated using WW allometric equation for rodentia from Nagy et al. 2001; see Nagy FIR variables tab for formulas

		MAMMALIAN		HERBIVORE		Western Pocket Gopher (T&E)		HR		Home Range		Western Pocket Gopher (T&E)_HR		0.062		Acres		NatureServe Explorer, 2020		Mean home range for male Botta's Pocket Gopher in species profile at https://explorer.natureserve.org

		MAMMALIAN		HERBIVORE		Western Pocket Gopher (T&E)		Pinv		Proportion of Diet - Invertebrates		Western Pocket Gopher (T&E)_Pinv		0		kg diet item, ww/kg diet, ww		Assumed; NatureServe Explorer, 2020		https://explorer.natureserve.org

		MAMMALIAN		HERBIVORE		Western Pocket Gopher (T&E)		Pso		Proportion of Diet - Soil		Western Pocket Gopher (T&E)_Pso		0.024		kg soil, dw/kg diet, dw		Assumed; USEPA (1993)		Assumed based on similarities with meadow vole feeding strategies

		MAMMALIAN		HERBIVORE		Western Pocket Gopher (T&E)		Pveg		Proportion of Diet - Vegetation		Western Pocket Gopher (T&E)_Pveg		1.0		kg diet item, ww/kg diet, ww		NatureServe Explorer, 2020		Diet consists of roots tubers, bulbs and some surface vegetation according to species profile at https://explorer.natureserve.org

		AVIAN		HERBIVORE		Willow Ptarmigan		BW		Body Weight		Willow Ptarmigan_BW		0.601		kg		NatureServe Explorer, 2020		https://explorer.natureserve.org

		AVIAN		HERBIVORE		Willow Ptarmigan		DWI		Daily Drinking Water Ingestion Rate		Willow Ptarmigan_DWI		0.078		L/day		USEPA (1993)		Based on the maximum reported water ingestion rate of the Northern Bobwhite Quail

		AVIAN		HERBIVORE		Willow Ptarmigan		FIRdw		Daily Food Ingestion Rate (dry matter)		Willow Ptarmigan_FIRdw		0.026		kg, dw/day		Nagy (2001)		Calculated using DW equation for Galliform birds from Nagy et al. 2001; see Nagy FIR variables tab for formulas

		AVIAN		HERBIVORE		Willow Ptarmigan		FIRww		Daily Food Ingestion Rate (wet matter)		Willow Ptarmigan_FIRww		0.116		kg, ww/day		Nagy (2001)		Calculated using WW allometric equation for omnivorous birds from Nagy et al. 2001; see Nagy FIR variables tab for formulas

		AVIAN		HERBIVORE		Willow Ptarmigan		HR		Home Range		Willow Ptarmigan_HR		9.0		Acres		USEPA (1993)		Based on smallest mean HR reported for Northern Bobwhite quail (Family Phasiadinae)

		AVIAN		HERBIVORE		Willow Ptarmigan		Pinv		Proportion of Diet - Invertebrates		Willow Ptarmigan_Pinv		0.07		kg diet item, ww/kg diet, ww		Assumed; NatureServe Explorer, 2020		Assumed based on feeding guild and dietary information in NatureServe Explorer; consult additional literature for more information

		AVIAN		HERBIVORE		Willow Ptarmigan		Pso		Proportion of Diet - Soil		Willow Ptarmigan_Pso		0.010		kg soil, dw/kg diet, dw		USEPA (1993)		The assumed diet proportion is 1% based on the minimum grit intake of birds (<2%) and the finding that bobwhite quail "consume little grit" (USEPA, 1993).

		AVIAN		HERBIVORE		Willow Ptarmigan		Pveg		Proportion of Diet - Vegetation		Willow Ptarmigan_Pveg		0.93		kg diet item, ww/kg diet, ww		Assumed; NatureServe Explorer, 2020		Assumed based on feeding guild and dietary information in NatureServe Explorer; consult additional literature for more information

		AVIAN		INSECTIVORE		American Woodcock		BW		Body Weight		American Woodcock_BW		0.176		kg		USEPA (1993)		Minimum mean body weight reported. 

		AVIAN		INSECTIVORE		American Woodcock		DWI		Daily Drinking Water Ingestion Rate		American Woodcock_DWI		0.0176		L/day		USEPA (1993)

		AVIAN		INSECTIVORE		American Woodcock		FIRdw		Daily Food Ingestion Rate (dry matter)		American Woodcock_FIRdw		0.021		kg, dw/day		Nagy (2001)		Calculated using DW allometric equation for Passerine birds from Nagy et al. 2001; see Nagy FIR variables tab for formulas

		AVIAN		INSECTIVORE		American Woodcock		FIRww		Daily Food Ingestion Rate (wet matter)		American Woodcock_FIRww		0.063		kg, ww/day		Nagy (2001)		Calculated using WW allometric equation for Passerine birds from Nagy et al. 2001; see Nagy FIR variables tab for formulas

		AVIAN		INSECTIVORE		American Woodcock		HR		Home Range		American Woodcock_HR		7.66		Acres		USEPA (1993)		Based on lowest median reported values.

		AVIAN		INSECTIVORE		American Woodcock		Pinv		Proportion of Diet - Invertebrates		American Woodcock_Pinv		0.900		kg diet item, ww/kg diet, ww		https://www.audubon.org/field-guide/bird/american-woodcock		Mostly seeds and insects. Earthworms are major prey, also larvae in soil and other insects - assumed 10% vegetation, 90% invertebrates 

		AVIAN		INSECTIVORE		American Woodcock		Pso		Proportion of Diet - Soil		American Woodcock_Pso		0.104		kg soil, dw/kg diet, dw		Beyer et al (1994)

		AVIAN		INSECTIVORE		American Woodcock		Pveg		Proportion of Diet - Vegetation		American Woodcock_Pveg		0.100		kg diet item, ww/kg diet, ww		https://www.audubon.org/field-guide/bird/american-woodcock		Mostly seeds and insects. Earthworms are major prey, also larvae in soil and other insects - assumed 10% vegetation, 90% invertebrates 

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_

												_









































































































































































































https://explorer.natureserve.org/https://www.audubon.org/field-guide/bird/american-woodcockhttps://www.audubon.org/field-guide/bird/lapland-longspurhttps://www.audubon.org/field-guide/bird/american-woodcockhttps://explorer.natureserve.org/https://explorer.natureserve.org/https://explorer.natureserve.org/https://explorer.natureserve.org/https://explorer.natureserve.org/https://explorer.natureserve.org/https://explorer.natureserve.org/https://www.audubon.org/field-guide/bird/lapland-longspur

TDI Fig Data

				Eastern Cottontail		Short-Tailed Shrew		Anastasia Beach Deermouse (T&E)		Willow Ptarmigan		American Woodcock		Florida Scrub-Jay (T&E)

		PFBA		4.98E-03		4.90E-04		6.44E-03		3.94E-03		7.95E-04		1.66E-03

		PFPeA		2.94E-02		2.99E-03		3.80E-02		2.33E-02		4.74E-03		9.83E-03

		PFHxA		1.06E-05		3.41E-05		1.38E-05		3.88E-06		4.48E-05		7.79E-06

		PFHpA		4.26E-03		1.35E-03		5.68E-03		3.40E-03		1.46E-03		1.69E-03

		PFOA		1.60E-05		1.58E-05		1.39E-05		4.42E-06		3.83E-05		1.50E-06

		PFNA		8.27E-04		1.06E-02		3.06E-03		1.02E-03		8.89E-03		3.36E-03

		PFDA		7.77E-04		4.01E-02		8.60E-03		2.01E-03		3.34E-02		1.20E-02

		PFUnDA 		7.05E-04		6.01E-02		1.23E-02		2.65E-03		5.00E-02		1.78E-02

		PFDoDA 		7.80E-04		1.17E-01		2.33E-02		4.71E-03		9.77E-02		3.47E-02

		PFTrDA 		2.23E-05		2.38E-05		1.70E-05		3.49E-06		6.21E-05		6.36E-07

		PFTeDA 		2.89E-05		3.80E-05		2.47E-05		6.06E-06		8.27E-05		4.21E-06

		PFBS 		9.05E-03		8.87E-04		1.17E-02		7.16E-03		1.44E-03		3.01E-03

		PFHxS 		1.18E-05		2.62E-02		4.98E-03		9.20E-04		2.18E-02		7.68E-03

		PFOS		3.13E-03		3.21E-04		4.05E-03		2.47E-03		5.30E-04		1.04E-03

		PFDS		4.59E-05		6.65E-04		1.82E-04		5.69E-05		5.63E-04		2.06E-04

		PFOSA		1.27E-05		7.28E-06		1.46E-05		7.65E-06		1.44E-05		3.12E-06

		N-EtFOSAA		7.50E-06		2.41E-05		1.11E-05		4.13E-06		2.80E-05		6.47E-06

		N-MeFOSAA		5.24E-06		6.55E-06		4.91E-06		1.74E-06		1.32E-05		6.36E-07









Nagy FIR variables

		MAMMALIAN RECEPTORS																RECEPTOR LIST FOR DROP DOWN TABLES

		DW																AVIAN		HERBIVORE		Willow Ptarmigan		Lagopus lagopus		HERBIVORE

		guild		units		equation		a		b				CF kg <--> g				AVIAN		HERBIVORE		Masked Bobwhite Quail (T&E)		Colinus virginianus ridgwayi		HERBIVORE

		insectivore		g FIR dw		y= a(BW ^ b)		0.373		0.622				1000				AVIAN		HERBIVORE		Northern Bobwhite Quail		Colinus virginianus 		HERBIVORE

		omnivore		g FIR dw		y= a(BW ^ b)		0.432		0.678								AVIAN		INSECTIVORE		Coastal California Gnatcatcher (T&E)		Polioptila californica californicac		INSECTIVORE

		rodentia		g FIR dw		y= a(BW ^ b)		0.332		0.774								AVIAN		INSECTIVORE		American Robin		Turdus migratorius		INSECTIVORE

		herbivore		g FIR dw		y= a(BW ^ b)		0.859		0.628								AVIAN		INSECTIVORE		American Woodcock		Scolopax minor		INSECTIVORE

		WW																AVIAN		OMNIVORE		Lapland Longspur		Calcarius lapponicus		OMNIVORE

																		AVIAN		OMNIVORE		Florida Scrub-Jay (T&E)		Aphelocoma coerulescens		OMNIVORE

		guild		units		equation		a		b								MAMMALIAN		HERBIVORE		Western Pocket Gopher (T&E)		Thomomys mazama

		insectivore		g FIR ww		y= a(BW ^ b)		1.13		0.622								MAMMALIAN		HERBIVORE		Meadow Vole		Microtus pennsylvanicus

		omnivore		g FIR ww		y= a(BW ^ b)		1.346		0.678								MAMMALIAN		HERBIVORE		Eastern Cottontail		Sylvilagus floridanus

		rodentia		g FIR ww		y= a(BW ^ b)		0.588		0.864								MAMMALIAN		INSECTIVORE		Short-Tailed Shrew		Blarina brevicauda 

		herbivore		g FIR ww		y= a(BW ^ b)		2.606		0.628								MAMMALIAN		INSECTIVORE		Buena Vista Lake Shrew (T&E)		Sorex ornatus relictus

																		MAMMALIAN		OMNIVORE		Anastasia Beach Deermouse (T&E)		Peromyscus leucopus easti

																		MAMMALIAN		OMNIVORE		Deer Mouse		Peromyscus maniculatus 

		AVIAN RECEPTORS

		DW

		guild		units		equation		a		b

		insectivore		g FIR dw		y= a(BW ^ b)		0.54		0.705

		omnivore		g FIR dw		y= a(BW ^ b)		0.67		0.627

		galliformes		g FIR dw		y= a(BW ^ b)		0.088		0.891

		passerines		g FIR dw		y= a(BW ^ b)		0.63		0.683

		WW

		guild		units		equation		a		b

		insectivore		g FIR ww		y= a(BW ^ b)		1.633		0.705

		omnivore		g FIR ww		y= a(BW ^ b)		2.094		0.627

		passerines		g FIR ww		y= a(BW ^ b)		2.438		0.607
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