


-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

APPENDIX F

EQUATIONS FOR COMPUTING COPC CONCENTRATIONS
AND COPC DOSE INGESTED TERM S

Screening L evel Ecological Risk Assessment Protocol

August 1999



-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

Screening L evel Ecological Risk Assessment Protocol

Appendix F: Equations for COPC Concentration and Dose I ngested August 1999
APPENDIX F
TABLE OF CONTENTS
Table Page

EQUATIONS FOR COMPUTING COPC CONCENTRATIONS

F-1-1 COPC CONCENTRATIONS IN TERRESTRIAL PLANTS FOR TERRESTRIAL
FOOD WEBS . . . . F-1

F-1-2 COPC CONCENTRATIONS IN HERBIVOROUS MAMMALS IN FOREST,
SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE, AND SHRUB/SCRUB FOOD
WEBS . . F-3

F-1-3 COPC CONCENTRATIONS IN INVERTEBRATES IN FOREST, SHORTGRASS
PRAIRIE, TALLGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS ... .... F-7

F-1-4 COPC CONCENTRATIONS IN HERBIVOROUS BIRDS IN FOREST,
SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE, AND SHRUB/SCRUB FOOD
WEBS . F-9

F-1-5 COPC CONCENTRATIONS IN OMNIVOROUS MAMMALS IN FOREST,
TALLGRASS PRAIRIE, SHORTGRASS PRAIRIE, AND SHRUB/SCRUB FOOD
WEBS . . F-13

F-1-6 COPC CONCENTRATIONS IN OMNIVOROUS BIRDS IN FOREST, TALLGRASS
PRAIRIE, SHORTGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS .... F-22

F-1-7 COPC CONCENTRATIONS IN AQUATIC VEGETATION IN THE
FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND
SALTMARSH FOOD WEBS . . ... e F-29

F-1-8 COPC CONCENTRATIONS IN ALGAE IN THE
FRESHWATER/WETLAND BRACKISH/INTERMEDIATE MARSH,
AND SALTMARSH FOOD WEBS .. ... .. F-31

F-1-9 COPC CONCENTRATIONS IN HERBIVOROUS MAMMALS IN
FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND
SALTMARSH FOOD WEBS . ... e F-33

F-1-10 COPC CONCENTRATIONS IN HERBIVOROUS BIRDS IN
FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND
SALTMARSH FOOD WEBS . ... e F-38

F-1-11 COPC CONCENTRATIONS IN BENTHIC INVERTEBRATES IN
FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND
SALTMARSH FOOD WEBS . . ... e F-43

U.S. EPA Region 6 U.S. EPA
Multimedia Planning and Permitting Division Office of Solid Waste
Center for Combustion Science and Engineering F-i



-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

Screening L evel Ecological Risk Assessment Protocol

Appendix F: Equations for COPC Concentration and Dose I ngested August 1999
APPENDIX F
TABLE OF CONTENTS
Table Page
F-1-12 COPC CONCENTRATIONS IN WATER INVERTEBRATES IN
FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND
SALTMARSH FOOD WEBS F-45
F-1-13 COPC CONCENTRATIONS IN HERBIVOROUS AND PLANKTIVOROUS FISH IN
FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND
SALTMARSH FOOD WEBS .. .. it e e e F-47
F-1-14 COPC CONCENTRATIONS IN OMNIVOROUS MAMMALSIIN
FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND
SALTMARSH FOODWEBS .. ... e e F-50
F-1-15 COPC CONCENTRATIONS IN OMNIVOROUS BIRDS IN
FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND
SALTMARSH FOOD WEBS .. .. ittt e F-60
F-1-16 COPC CONCENTRATIONS IN OMNIVOROUS FISH IN
FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND
SALTMARSH FOOD WEBS .. .. it e e F-69
F-1-17 COPC CONCENTRATIONS IN CARNIVOROUS FISH IN
FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND
SALTMARSH FOOD WEBS .. .. it e e e F-72

EQUATIONS FOR COMPUTING COPC DOSE INGESTED TERMS

F-2-1 COPC DOSE INGESTED TERMS IN HERBIVOROUS MAMMALS IN FOREST,
SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE, AND SHRUB/SCRUB FOOD
WEBS .. F-75
F-2-2 COPC DOSE INGESTED TERMS IN HERBIVOROUS BIRDS IN FOREST,
SHRUB/SCRUB, SHORTGRASS PRAIRIE, AND TALLGRASS PRAIRIE FOOD
WEBS . . e F-79
F-2-3 COPC DOSE INGESTED TERMS IN OMNIVOROUS MAMMALS IN FOREST,
SHRUB/SCRUB, SHORTGRASS PRAIRIE, AND TALLGRASS PRAIRIE FOOD
WEBS .. F-84
F-2-4 COPC DOSE INGESTED TERMS IN OMNIVOROUS BIRDS IN FOREST,
SHRUB/SCRUB, TALLGRASS PRAIRIE, AND SHORTGRASS PRAIRIE FOOD
WEBS .. e F-92
U.S. EPA Region 6 U.S. EPA
Multimedia Planning and Permitting Division Office of Solid Waste

Center for Combustion Science and Engineering F-ii



-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

Screening L evel Ecological Risk Assessment Protocol
Appendix F: Equations for COPC Concentration and Dose I ngested August 1999

F-2-7

F-2-8

F-2-9

F-2-10

F-2-11

F-2-12

F-2-13

APPENDIX F

TABLE OF CONTENTS
Page

COPC DOSE INGESTED TERMS IN CARNIVOROUS MAMMALS IN FOREST,
SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE, AND SHRUB/SCRUB FOOD
WEBS . . F-98

COPC DOSE INGESTED TERMS IN CARNIVOROUS BIRDS IN FOREST,
SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE, AND SHRUB/SCRUB FOOD
WEBS . . F-106

COPC DOSE INGESTED TERMS IN HERBIVOROUS MAMMALS IN
FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND
SALTMARSH FOOD WEBS . ... . e F-114

COPC DOSE INGESTED TERMS IN HERBIVOROUS BIRDS IN
FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND
SALTMARSH FOOD WEBS . . ... e F-120

COPC DOSE INGESTED TERMS IN OMNIVOROUS MAMMALS N
FRESHWATER/WETLAND MARSH, BRACKISH/INTERMEDIATE MARSH, AND
SALTMARSH FOOD WEBS . . ... e F-126

COPC DOSE INGESTED TERMS IN OMNIVOROUS BIRDS IN
BRACKISH/INTERMEDIATE MARSH, SALTMARSH, AND
FRESHWATER/WETLAND FOOD WEBS . ..... ... . F-136

EQUATIONS FOR COMPUTING COPC DOSE INGESTED TERMSIN
CARNIVOROUS MAMMALS IN BRACKISH/INTERMEDIATE MARSH,
SALTMARSH, AND FRESHWATER/WETLAND FOOD WEBS ........... F-143

COPC DOSE INGESTED TERMS IN CARNIVOROUS BIRDS IN
BRACKISH/INTERMEDIATE MARSH, SALTMARSH, AND
FRESHWATER/WETLAND FOOD WEBS . ..... ... ... F-153

COPC DOSE INGESTED TERMS IN CARNIVOROUS SHORE BIRDS IN
BRACKISH/INTERMEDIATE MARSH, SALTMARSH, AND
FRESHWATER/WETLAND FOOD WEBS . ..... ... ... F-164

U.S. EPA Region 6

U.S. EPA

Multimedia Planning and Permitting Division Office of Solid Waste
Center for Combustion Science and Engineering F-iii



TABLE F-1-1

COPC CONCENTRATIONSIN TERRESTRIAL PLANTS
FOR TERRESTRIAL FOOD WEBS

(Page 1 of 2)

Description

This equation cal culates the COPC concentration in plants due to: (1) Pd - wet and dry deposition of COPCs onto plant surfaces, (2) Pv - uptake of vapor phase COPCs onto plant surfaces, (3)
Pr uptake of COPCs from sail through plant roots. Uncertainties associated with the use of this equation include the following:

Uncertainties introduced by this variable include the following:

@ Some of the variables in the equations in Tables B-3-7, B-3-8, and B-3-9—incigli@gv, Q, Dydp, andDywp—are COPC- and site-specific. Uncertainties associated with these
variables are site-specific.
2 In the equation in Table B-3-7, uncertainties associated with other variables include the follgivejues for organic compounds estimated on the basis of the behavior of

polystyrene microsphere$}p (estimated on the basis of a generalized empirical relationgpifgstimation process does not consider chemical degradation). All of these
uncertainties contribute to the overall uncertainty associatedGaith

Equation

Cip =(Pd +Pv +Pr)

|Variab|e | Description Units Value
(o COPC concentration in terrestrial mg COPC/kg
plants ww
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TABLE F-1-1

COPC CONCENTRATIONSIN TERRESTRIAL PLANTS
FOR TERRESTRIAL FOOD WEBS

(Page 2 of 2)
|Variab|e Description Units Value
Pd Plant concentration due to direct mg COPC/kg Varies
deposition ww This variable is calculated with the equation in Table B-3-1. This variable represents the COPC concentration in

plants due to wet and dry deposition of COPCs onto plant surfaces. The limitations and uncertainty introduced in
calculating this variable include the following:

Q Variables Q, Dydp, and Dywp are COPC- and site-specific. Uncertainties associated with these variables are
site-specific.
2 In calculating the variable Fw, values of r assumed for most organic compounds—based on the behaviof| of

insoluble polystyrene microspheres tagged with radionuclides— may accurately represent the behav{pr of
organic compounds under site-specific atinds.

3) The empirical relationship used to calculate the variBpJeand the empirical constant for use in the
relationship, may not accurately represent site-specific plant types.
(4) The recommended procedure for calculating the varlgbtiwes not consider chemical degradation

processes. This conservative approach contributes to the possible overestimation of plant concentrations.

Pv Plant concentration due to air-to- mg COPC/kg Varies
plant transfer ww This variable is calculated with the equation in Table B-3-2.

Uncertainties associated with the use of this equation include the following:

() The algorithm used to calculate values for the variBbssumes a default value for the param8ter
(Whitby's average surface area of particulates [aerosols]) of background plus local sources, rathe$;than an
value for urban sources. If a specific site is located in an urban area, the use of tBeJalter may be
more appropriate. Th8: value for urban sources is about one order of magnitude greater than that fo
background plus local sources and would result in a |Bwealue; however, the, value is likely to be
only a few percent lower.

Pr Plant concentration due to root mg COPC/kg Varies
uptake ww This variable is calculated with the equation in Table B-&8is the COPC concentration in soil due to depositiof).
This variable is calculated using emissions data, ISCST3 air dispersion and deposition model, and soil fate af|d
transport equations (presented in Appendix B).

Uncertainties associated with the use of this equation include the following:
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() The availability of site-specific information, such as meteorological data, will affect the accu@scy of
estimates.
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TABLE F-1-2
COPC CONCENTRATIONSIN HERBIVOROUS MAMMALS
IN FOREST, SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE,
AND SHRUB/SCRUB FOOD WEBS

(Page 1 of 4)

Description

This equation cal culates the COPC concentration in herbivorous mammals through the ingestion of plants, soil, and water in the forest, shortgrass prairie, tallgrass prairie, and shrub/scrub
food webs. The limitations and uncertainty introduced in cal culating this variable include the following:

u. (1) Variables: Crp, Cg, and G, are COPC- and site-specific. Uncertainties associated with these variables are site-specific.
2 Variables: BCFp. 4, BCFs 1y and BCF,,. .y are based on biotransfer factors for beef cattle (Bay ), and receptor specific ingestion rates, and therefore may introduce uncertainty
o when used to compute concentrations in site-specific herbivorous mammals.
a Equation
Ll Cim = (Crp " BCFp iy " Prp " Fpp) # (Cg - BCFg y ~Pg) # ( Coper “ BCRy iy - Py )
(== | Variable Description | Units | Value
: Cim COPC concentration in herbivorous mg COPC/kg
mammals FW tissue
u Ce COPC concentration in terrestrial mg COPC/kg Varies
q plants ww This variable is site- and COPC-specific; it is calculated using the equation in Table F-1-1.
Uncertainties introduced by this variable include the following:
¢ (1) Some of the variables in the equations in Tables B-3-1, B-3-2, and B-3-3—inclig]i@gv, Q, Dydp,
n andDywp—are COPC- and site-specific.
2) In the equation in Table B-3-1, uncertainties associated with other variables include the folfgwing:
m (values for organic compounds estimated on the basis of the behavior of polystyrene microfheres),
(estimated on the basis of a generalized empirical relationshipkpgedtimation process does not
m consider chemical degradation). All of these uncertainties contribute to the overall uncertainty assfpciated
with Cp.
: 3) In the equation in Table B-3-3, COPC-specific soil-to-plant bioconcentration faBtis.] may not
reflect site-specific conditions.
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TABLE F-1-2

COPC CONCENTRATIONSIN HERBIVOROUS MAMMALS
IN FOREST, SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE,
AND SHRUB/SCRUB FOOD WEBS

(Page 2 of 4)
| Variable Description | Units | Value

BCF1p.1m Bioconcentration factor for unitless [(mg Varies
terrestrial plant-to-herbivorous COPC/kg FW This variable is COPC-, site-, and receptor-specific, and is calculated using the following equation to compute the
mammal tissue)/(mg COPC concentration in herbivorous mammal s through dietary exposure. BCFp. Values are provided in Appendix

COPC/kg WW)] D.

Pre Proportion of terrestrial plant in unitless Otol

diet that is contaminated Default: 1.0

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

L The actual amount of contaminated food ingested by a species depends on food availability, diet
composition, and animal behavior. Therefore, the default value of 100 percent may not accurately reflect
site-specific conditions, and may overestimate the proportion of contaminated food ingested.

Fre Fraction of diet comprised of unitless Otol

terrestrial plants This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of terrestrial
plants. The default value for a screening level ecological risk assessment is 100 percent for computing
concentration based on an exclusive diet. For calculating an equal diet, F is determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:
Q The actual proportion of the diet that is comprised of a specific dietary item depends on severa factors

including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg when applied to site-specific receptors.

2 The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate
exposure from ingestion of asingle dietary item.
3 The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure

when applied to site-specific receptors.
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TABLE F-1-2

COPC CONCENTRATIONSIN HERBIVOROUS MAMMALS

IN FOREST, SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE,

AND SHRUB/SCRUB FOOD WEBS

(Page 3 of 4)
| Variable Description Units Value
Cs COPC concentration in soil mg COPC /kg Varies
DW sail This variable is COPC- and site-specific, and should be calculated using the equation in Table B-1-1. This variable
is calculated using emissions data, ISCST3 air dispersion and deposition model, and soil fate and transport
equations (presented in Appendix B). Cgisexpressed on adry weight basis.

Uncertainties associated with this variable include:

Q For soluble COPCs, leaching might lead to movement to below 1 centimeter in untilled sails, resulting a
greater mixing depth. This uncertainty may overestimate Cs.

2 Deposition to hard surfaces may result in dust residues that have negligible dilution (as a result of
potential mixing with in situ materials) in comparison to that of other residues. This uncertainty may
underestimate Cs.

3 Modeled soil concentrations may not accurately represent site-specific conditions. As aresult, the actual
COPC concentration in soil may be under- or overestimated to an unknown degree.

BCFshm Bioconcentration factor for soil-to- unitless [(mg Varies
herbivorous mammal COPC/kg FW This variable is COPC-, site-, and receptor-specific, and is cal culated using the following equation to compute the
tissue)/(mg COPC concentration in herbivorous mammals through soil exposure. BCFs,, values are provided in Appendix D.
COPC/kg DW
sail)]
Py Proportion of ingested sail that is unitless Otol
contaminated Default: 1.0

This variable is species- and site-specific, and depends on the percentage of soil ingested that is contaminated.

U.S. EPA OSW recommends that a default value of 1.0 be used for a screening level risk assessment when site

specific information is not available. The following uncertainty is associated with this variable:

Q The actual amount of contaminated soil ingested by species depends on site-specific information, receptor
home range, and animal behavior; therefore, the default value of 100 percent may not accurately reflect
site-specific conditions, and the proportion of sail ingested that is contaminated will likely be
overestimated.
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TABLE F-1-2

COPC CONCENTRATIONSIN HERBIVOROUS MAMMALS
IN FOREST, SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE,
AND SHRUB/SCRUB FOOD WEBS

z (Page 4 of 4)
E | Variable | Description | Units Value
Coctot Total COPC concentration in water | mg COPC/L water Varies (calculated - Table B-2-17)
,l column (or
g COPC/m?® This variable is COPC- and site-specific and is calculated using Table B-2-17. Uncertainties associated with this
U' water) equation include the following:
o Q All of the variables in the equation in Table B-2-17 are COPC- and site-specific. Therefore, the use of
default values rather than site-specific values, for any or al of these variables, will contribute to the
n under- or overestimation of C,q-
2 Uncertainty associated with f, is largely the result of uncertainty associated with default OC content
m values and may be significant in specific instances. Uncertainties associated with the variable L and K,
: may also be significant because of many variabl e-specific uncertainties.
l I The degree of uncertainly associated with the variables d,. and d,, is expected to be minimal either because
information for estimating a variable (d,.) is generally available or because the probable range for a variable (d) is
: narrow. The uncertainty associated with the variables f,. and C,, is associated with estimates of OC content.
Because OC content values can vary widely for different locations in the same media, the uncertainty associated
u with using default OC values may be significant in specific cases.
u BCFy.hm Bioconcentration factor for water- unitless [(mg Varies
to-herbivorous mammal pathways COPC/kg FW This variable is COPC-, site-, and receptor-specific, and is calculated using the following equation to compute the
q tissue)/(mg COPC concentration in herbivorous mammals through indirect water exposure (total water body concentration).
COPC/L water)] BCFy.um Values are provided in Appendix D.
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TABLE F-1-3

COPC CONCENTRATIONSIN INVERTEBRATES
IN FOREST, SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 1 of 2)
| Variable Description Units Value
Py Proportion of ingested water that is unitless Otol
contaminated Default: 1.0

This OSW variable is species- and site-specific, and depends on the percentage of water ingested that is
contaminated. U.S. EPA recommend that a default value of 1.0 be used when site specific information is not
available.

The following uncertainty is associated with this variable:

@ The actual amount of contaminated water ingested by species depends on site-specific information,
receptor home range, and animal behavior; therefore, the default value of 100 percent may not accurately
reflect site-specific conditions, and the proportion of ingested water that is contaminated will likely be
overestimated.

Description

This equation calculates the COPC concentration in invertebrates through exposure to soil in the forest, shortgrass prairie, tallgrass prairie, and shrub/scrub food webs. The limitations and
uncertainty introduced in calculating this variable include the following:

Q C; values are COPC- and site-specific. Uncertainties associated with these variables are site specific.
2 BCFs,\ values are intended to represent “generic invertebrate species”, and therefore may over- or under-estimate expospeeifir Gigeusisms.
Equation

Chv = Cs - BCFg

| Variable Description Units Value
Ciw COPC concentration in mg COPC/kg FW
invertebrates

F-7
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TABLE F-1-3

COPC CONCENTRATIONSIN INVERTEBRATES
IN FOREST, SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 2 of 2)

|Variab|e Description Units Value
Cs COPC concentration in soil mg COPC /kg Varies
DW sail This variable is COPC- and site-specific, and should be calculated using the equation in Table B-1-1. Thisvariableis
calculated using emissions data, ISCST3 air dispersion and deposition model, and soil fate and transport equations
(presented in Appendix B). Cgisexpressed on adry weight basis.
Uncertainties associated with this variable include:
D For soluble COPCs, leaching might lead to movement to below 1 centimeter in untilled sails, resulting a
greater mixing depth. This uncertainty may overestimate Cs.
2 Deposition to hard surfaces may result in dust residues that have negligible dilution (as aresult of potential
mixing with in situ materials) in comparison to that of other residues. This uncertainty may underestimate
Cs.
3 Modeled soil concentrations may not accurately represent site-specific conditions. As aresult, the actual
COPC concentration in soil may be under- or overestimated to an unknown degree.
BCFg,n | Bioconcentration factor for soil-to- unitless [(mg Varies
invertebrate COPC/kg FW This variable is COPC-, site- and species-specific, and is provided in Appendix C.
tissue)/(mg
COPC/kg DW The following uncertainties are associated with this variable:
soil)]

@
2

The COPC specific BCFg,\ values may not accurately represent site-specific soil conditions which could
influence the biocavailability of COPCs, therefore over-or under-estimating C,y, to an unknown degree.
The data set used to calculate BCFs,, is based on alimited number of test organism. The uncertainty
associated with cal culating concentrations using BCFg, in site-specific organisms is unknown and may
over- or under-estimate C,yy.
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TABLE F-1-4

COPC CONCENTRATIONSIN HERBIVOROUSBIRDS
IN FOREST, SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 1 of 4)
Description
This equation calculates the COPC concentration in herbivorous birds through the ingestion of plants, soil, and water in the forest, shortgrass prairie, tallgrass prairie, and shrub/scrub food
webs. The limitations and uncertainty introduced in cal culating this variable include the following:
Q Variables: C;p, Cg, and C,; are COPC- and site-specific. Uncertainties associated with these variables are site specific.
2 Variables: BCFp.5, BCFs s, and BCF,,. s are calculated based on biotransfer factors for chicken (Bag,iqen), and receptor specific ingestion rates, and therefore may introduce
uncertai nty when used to compute concentrations in site-specific herbivorous birds.
3 The use of asingle Bay,qe Value for each COPC may not accurately reflect site-specific conditions. The default values may under- or overestimate Cs.
Equation
Cug = (Cpp - BCFp g * Prp - Fp) + (Cg - BCRg g - Pg) + (Cye * BCFy g - Py)
| Variable | Description Units Value
Cus COPC concentration in mg COPC/kg FW
herbivorous birds tissue
(o COPC concentration in terrestrial mg COPC/kg Varies
plants ww This variable is site- and COPC-specific; it is calculated using the equation in Table F-1-1.
Uncertainties introduced by this variable include the following:
Q Some of the variables in the equations in Tables B-3-1, B-3-2, and B-3-3—incigli@gv, Q, Dydp, and
Dywp—are COPC- and site-specific.
2) In the equation in Table B-3-1, uncertainties associated with other variables include the folfgwing:
(values for organic compounds estimated on the basis of the behavior of polystyrene microfheres),
(estimated on the basis of a generalized empirical relationshipkpgedtimation process does not
consider chemical degradation). All of these uncertainties contribute to the overall uncertainty asso
with Cp. 7

’ated
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TABLE F-1-4

COPC CONCENTRATIONSIN HERBIVOROUSBIRDS
IN FOREST, SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 2 of 4)
| Variable Description | Units | Value
BCF.g | Bioconcentration factor for plant- unitless [(mg Varies
to-herbivorous bird COPC/kg FW This variable is COPC-, site-, habitat- and receptor-specific, and is calculated using the following equation to
tissue)/(mg compute the COPC concentration in herbivorous birds through dietary exposure. BCFp.g Values are porvided in
COPC/kg WW)] | Appendix D.
Pre Proportion of terrestrial plant in unitless Otol
diet that is contaminated Default: 1.0

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

Q The actual amount of contaminated food ingested by a species depends on food availability, diet
composition, and animal behavior. Therefore, the default value of 100 percent may not accurately reflect
site-specific conditions, and may overestimate the proportion of contaminated food ingested.

Fre Fraction of diet comprised of unitless Otol

terrestrial plants This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of terrestrial
plants. The default value for a screening level ecological risk assessment is 100 percent for computing concentration
based on an exclusive diet. For calculating an equal diet, F is determined based on the number of dietary
components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:
@ The actual proportion of the diet that is comprised of a specific dietary item depends on severa factors

including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fy when applided to site-specific receptors.

2 The default value of 100 percent for an exclusive diet introduces significant uncertaintiy and may over-
estimate exposure from ingestion of asingle dietary item.
3 The defalut value for an equal diet introduces significant uncertainity and may over- or under- estimate

exposure when applied to site-specific receptors.
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TABLE F-1-4

COPC CONCENTRATIONSIN HERBIVOROUSBIRDS
IN FOREST, SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 3 of 4)

| Variable Description Units Value
Cs COPC concentration in soil mg COPC /kg Varies
DW sail This variable is COPC- and site-specific, and should be calculated using the equation in Table B-1-1. Cgis expressed
on adry weight basis.
Uncertainties associated with this variable include:
Q For soluble COPCs, leaching might lead to movement to below 1 centimeter in untilled sails, resulting a
greater mixing depth. This uncertainty may overestimate Cs.
2 Deposition to hard surfaces may result in dust residues that have negligible dilution (as aresult of potential
mixing with in situ materials) in comparison to that of other residues. This uncertainty may underestimate
Cs.
3 Modeled soil concentrations may not accurately represent site-specific conditions. As aresult, the actual
COPC concentration in soil may be under- or overestimated to an unknown degree.
BCFsys Bioconcentration factor for sail- unitless [(mg Varies
to-herbivorous bird COPC/kg FW This variable is COPC-, site-, habitat- and receptor-specific, and is calculated using the following equation to
tissue)/(mg compute the COPC concentration in herbivorous birds through soil exposure. BCFg,,g values are provided in
COPC/kg DW Appendix D.
soil)]
P Proportion of ingested sail that is unitless Otol
contamanted Default: 1.0

This variable is species- and site-specific, and depends on the percentage of soil ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used for a screening level risk assessment when site specific
information is not available. The following uncertainty is associated with this variable:

L The actual amount of contaminated soil ingested by species depends on site-specific information, receptor
home range, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of soil ingested that is contaminated will likely be overestimated.
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TABLE F-1-4

COPC CONCENTRATIONSIN HERBIVOROUSBIRDS
IN FOREST, SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

h (Page 4 of 4)
m | Variable | Description | Units | Value
Coctot Total COPC concentration in mg COPC/L Varies (calculated - Table B-2-17)
E water column water
(or This variable is COPC- and site-specific and is calculated using Table B-2-17. Uncertainties associated with this

:‘ g COPC/m? equation include the following:

U water)

@ All of the variables in the equation in Table B-2-17 are COPC- and site-specific. Therefore, the use of

o default values rather than site-specific values, for any or all of these variables, will contribute to the under-
or overestimation of C,gq.

n ) Uncertainty associated with f,. is largely the result of uncertainty associated with default OC content values
and may be significant in specific instances. Uncertainties associated with the variable L, and K, may also
be significant because of many variable-specific uncertainties.

The degree of uncertainly associated with the variables d,. and d,, is expected to be minimal either because
> information for estimating a variable (d,.) is generally available or because the probable range for a variable (d) is
H narrow. The uncertainty associated with the variables f,. and C,, is associated with estimates of OC content.
Because OC content values can vary widely for different locations in the same media, the uncertainty associated with
I using default OC values may be significant in specific cases.
U' BCFy.s Bioconcentration factor for water- unitless [(mg Varies
to-herbivorous bird COPC/kg FW This variable is COPC-, site-, and receptor-specific, and is cal culated using the following equation to compute the

u tissue)/(mg COPC concentration in herbivorous birds through indirect exposure to water. BCF,..,g values are provided in

q COPC/L water)] | Appendix D.

¢ Py Proportion of ingested water that unitless Otol

is contaminated Default: 1.0

n This variable is species- and site-specific, and depends on the percentage of water ingested that is contaminated. U.S.

m EPA OSW recommends that a default value of 1.0 be used when site specific information is not available.

m The following uncertainty is associated with this variable:

: Q The actual amount of contaminated water ingested by species depends on site-specific information, receptor
homerange, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of ingested water that is contaminated will likely be overestimated.
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TABLE F-1-5

COPC CONCENTRATIONSIN OMNIVOROUSMAMMALS
IN FOREST, TALLGRASS PRAIRIE, SHORTGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 1 of 9)

Description

This equation calculates the COPC concentration in omnivorous mammals through ingestion of plants, soil, and water in the forest, shortgrass prairie, tallgrass prairie, and shrub/scrub food
webs. The limitations and uncertainty introduced in cal culating this variable include the following:

Q Variables Cg, and C,; are COPC- and site-specific. Uncertainties associated with these variables are site specific.

2 Variables: BCF,.oq and BCFg oy, are calculated based on biotransfer factors for beef cattle (Bay,), and receptor specific ingestion rates, and may introduce significant uncertainty
when used to compute concentrations in site-specific omnivorous mammals.

3 FCMs are COPC- and site-specific and may introduce uncertainty when applied to terrestrial environments to account for COPC bioaccumulation between trophic level (see Chapter

5 for further discussion).

Equation
FCM, 5 FCMy 5
Com = (Cpy - FCM.,, * P Finv) + (Crp - BCFp oy * Prp - Frp) + (Cyyy - FCM,, * Prw * Frm)
FCMy,5
*(Cug " == " Pus " Fug) + (Cs " BCFg gy * Ps) + (Cyer * BCFyom™ Py)

FCM,
| Variable Description Units Value
Com COPC concentration in mg COPC/kg FW

omnivorous mammals tissue
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TABLE F-1-5

COPC CONCENTRATIONSIN OMNIVOROUSMAMMALS
IN FOREST, TALLGRASS PRAIRIE, SHORTGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

h (Page 2 of 9)
m | Variable Description Units Value
Ciw COPC concentration in mg COPC/kg FW Varies (calculated - Table F-1-3)
E invertebrates tissue
This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-3. Uncertainties
:‘ associated with this variable include:
U (1) Modeled soil concentrations may not accurately represent site-specific conditions. As aresult, the actual
o COPC concentration in soil used to cal culate the COPC concentration in invertebrates may be under- or
overestimated to an unknown degree.
n ) BCFs, v Values may not accurately represent site-specific soil conditions and therefore, may over- or under-
estimate Cyy.
m FCM.5 Food chain multiplier for trophic unitless Varies
FCM+, level 3 predator consuming
> trophic level 2 prey This variable is COPC- and trophic level-specific and are provided in Chapter 5. The following uncertainties are
l ' associated with this variable:
: Q FCMs do not account for metabolism, thus for COPCs with significant metabolism concentrations may be
over-estimated to an unknown degree.
U' 2 The application of FCMs for computing concentration in terrestrial food webs may introduce significant
u uncertainty (see Chapter 5)
FCMs are obtained from the U.S. EPA (1995) “Great Lakes Watelit@lratiative Technical Sipport Document for
the Procedure to Determine Bioaccumulation Factors.”
¢ P Proportion of invertebrate in diet unitless Otol
that is contaminated Default: 1.0
n This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
m contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site splecific
information is not available. The following uncertainty is associated with this variable:
m () The actual amount of contaminated food ingested by a species depends on food availability, diet
: composition, and animal behavior. Therefore, the default valt®@®percent may not accurately reflect
site-specific conditions, and may overestimate the proportion of contaminated food ingested.
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TABLE F-1-5

COPC CONCENTRATIONSIN OMNIVOROUSMAMMALS
IN FOREST, TALLGRASS PRAIRIE, SHORTGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 3 of 9)
| Variable Description Units Value
Fiw Fraction of diet comprised of unitless Otol
invertebrates This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of
invertebrates. The default value for a screening level ecological risk assessment is 100 percent for computing
concentration based on an exclusive diet. For calculating an equal diet, F is determined based on the number of

dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

Q The actual proportion of the diet that is comprised of a specific dietary item depends on severa factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg when applied to site-specific receptors.

2 The default value of 100 percent for an exclusive diet introduces significant uncertainty and may over-
estimate exposure from ingestion of asingle dietary item.

3 The default value for an equal diet introduces significant uncertainty and may over- or under- estimate
exposure when applied to site-specific receptors.

Ce COPC concentration in terrestrial mg COPC/kg Varies
plants ingested by the animal ww This variable is site- and COPC-specific; it is calculated using the equation in Table F-1-1.

Uncertainties introduced by this variable include the following:

Q Some of the variables in the equations in Tables B-3-1, B-3-2, and B-3-3—incigli@gv, Q, Dydp, and
Dywp—are COPC- and site-specific.
2 In the equation in Table B-3-1, uncertainties associated with other variables include the folfgwing:

(values for organic compounds estimated on the basis of the behavior of polystyrene microfheres),
(estimated on the basis of a generalized empirical relation&pif@stimation process does not consider
chemical degradation), angh (estimated on the basis of national harvest yield and area planted value
All of these uncertainties contribute to the overall uncertainty associate@with

3) In the equation in Table B-3-3, COPC-specific soil-to-plant bioconcentration faBtis.] may not
reflect site-specific conditions.

BCFp.om

Bioconcentration factor for
terrestrial plant-to-omnivorous
mammal

unitless [(mg
COPC/kg FW

tissue)/(mg
COPC/kg WW)]

Varies
This variable is COPC-, site-, habitat- and receptor-specific, and is calculated using the following equation to
compute the COPC concentration in omnivorous mammals through dietary exg8Gkrg,, values are provided
in Appendix D.

~
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TABLE F-1-5

COPC CONCENTRATIONSIN OMNIVOROUSMAMMALS
IN FOREST, TALLGRASS PRAIRIE, SHORTGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 4 of 9)
| Variable Description Units Value
Pr Proportion of terrestrial plant in unitless Otol
diet that is contaminated Default: 1.0

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

Q The actual amount of contaminated food ingested by a species depends on food availability, diet
composition, and animal behavior. Therefore, the default value of 100 percent may not accurately reflect
site-specific conditions, and may overestimate the proportion of contaminated food ingested.

Fre Fraction of diet comprised of unitless Otol

terrestrial plants This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of terrestrial
plants. The default value for a screening level ecological risk assessment is 100 percent for computing concentration
based on an exclusive diet. For calculating an equal diet, F is determined based on the number of dietary
components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:
@ The actual proportion of the diet that is comprised of a specific dietary item depends on severa factors

including: food availability, animal behavior, species composition, and seasonal influences. These
uncertai nties may over- or under- estimate Fg when applied to site-specific receptors.

2 The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate
exposure from ingestion of asingle dietary item.
3 The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when

applied to site-specific receptors.

Cim COPC concentration in mg COPC/kg FW Varies (calculated - Table F-1-2)
herbivorous mammals tissue
This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-2. Uncertainties
associated with this variable include:
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Q Variables: C;p, Cg, and C, @re COPC- and site-specific.

2 Variables: BCFp. 4, BCFsum, and BCFy,.,\ are based on biotransfer factors for beef cattle (Ba, ), and
receptor specific ingestion rates, and therefore may introduce uncertainty when used to compute
concentrations in site-specific mammals.

F-16



TABLE F-1-5

COPC CONCENTRATIONSIN OMNIVOROUSMAMMALS
IN FOREST, TALLGRASS PRAIRIE, SHORTGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

h (Page 5 of 9)
m | Variable Description Units Value
Pum Proportion of herbivorous unitless Otol
E mammal in diet that is Default: 1.0
contaminated
:‘ This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
U contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:
o (1) The actual amount of contaminated food ingested by a species depends on food availability, diet
n composition, and animal behavior. Therefore, the default value of 100 percent may not accurately reflect
site-specific conditions, and may overestimate the proportion of contaminated food ingested.
m Frm Fraction of diet comprised of unitless Otol
herbivorous mammals This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of herbivorous
> mammal. The default value for a screening level ecological risk assessment is 100 percent for computing
l ' concentration based on an exclusive diet. For calculating an equal diet, F is determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.
;l Uncertainties associated with this variable include:
Q The actual proportion of the diet that is comprised of a specific dietary item depends on severa factors
u including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg when applied to site-specific receptors.
q 2 The default value of 100 percent for an exclusive diet introduces significant uncertainty and may over-
estimate exposure from ingestion of asingle dietary item.
¢ 3 The default value for an equal diet introduces significant uncertainty and may over- or under- estimate
exposure when applied to site-specific receptors.
n Cie COPC concentration in mg COPC/kg FW Varies (calculated - Table F-1-4)
m herbivorous birds tissue
This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-4. Uncertainties
m associated with this variable include:
: ) Variables: Cp, Cs, and Gy &€ COPC- and site-specific.
2 Variables: BCFp.5, BCFs s, and BCF,, s are based on biotransfer factors for chicken (Bagigen ), @nd
receptor specific ingestion rates, and therefore may introduce uncertainty when used to compute
concentrations for site-specific herbivorous birds.
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TABLE F-1-5

COPC CONCENTRATIONSIN OMNIVOROUSMAMMALS
IN FOREST, TALLGRASS PRAIRIE, SHORTGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 6 of 9)
| Variable Description Units Value
Pus Proportion of herbivorous birdsin unitless Otol
diet that is contaminated Default: 1.0

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

Q The actual amount of contaminated food ingested by a species depends on food availability, diet
composition, and animal behavior. Therefore, the default value of 100 percent may not accurately reflect
site-specific conditions, and may overestimate the proportion of contaminated food ingested.

Fus Fraction of diet comprised of unitless Otol

herbivorous birds This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of herbivorous
birds. The default value for a screening level ecological risk assessment is 100 percent for computing concentration
based on an exclusive diet. For calculating an equal diet, F is determined based on the number of dietary
components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:
@ The actual proportion of the diet that is comprised of a specific dietary item depends on severa factors

including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg when applied to site-specific receptors.

2 The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate
exposure from ingestion of asingle dietary item.
3 The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when

applied to site-specific receptors.
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TABLE F-1-5

COPC CONCENTRATIONSIN OMNIVOROUSMAMMALS
IN FOREST, TALLGRASS PRAIRIE, SHORTGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 7 of 9)
| Variable Description Units Value
Cs COPC concentration in soil mg COPC /kg Varies
DW sail This variable is COPC- and site-specific, and should be calculated using the equation in Table B-1-1. Cgis expressed
on adry weight basis.
Uncertainties associated with this variable include:
Q For soluble COPCs, leaching might lead to movement to below 1 centimeter in untilled soils, resulting a
greater mixing depth. This uncertainty may overestimate Cs.
2 Deposition to hard surfaces may result in dust residues that have negligible dilution (as aresult of potential
mixing with in situ materials) in comparison to that of other residues. This uncertainty may underestimate
Cs.
3 Modeled soil concentrations may not accurately represent site-specific conditions. As aresult, the actual
COPC concentration in soil may be under- or overestimated to an unknown degree.
BCFsom Bioconcentration factor for soil- unitless [(mg Varies
to-omnivorous mammeal COPC/kg FW This variable is COPC-, site-, and receptor-specific, and is calculated using the following equation to compute the
tissue)/(mg COPC concentration in omnivorous mammals through indirect soil exposure. BCFsq, values are provided in
COPC/kg DW Appendix D.
sail)]
Pg Proportion of ingested sail that is unitless Otol
contamanted Default: 1.0

This variable is species- and site-specific, and depends on the percentage of soil ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used for a screening level risk assessment when site specific
information is not available. The following uncertainty is associated with this variable:

L The actual amount of contaminated soil ingested by species depends on site-specific information, receptor
home range, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of soil ingested that is contaminated will likely be overestimated.
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TABLE F-1-5

COPC CONCENTRATIONSIN OMNIVOROUSMAMMALS
IN FOREST, TALLGRASS PRAIRIE, SHORTGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

h (Page 8 of 9)
m | Variable | Description | Units | Value
Coctot Total COPC concentration in mg COPC/L Varies (calculated - Table B-2-17)
E water column water
(or This variable is COPC- and site-specific and is calculated using Table B-2-17. Uncertainties associated with this

:‘ g COPC/m? equation include the following:

U water)

@ All of the variables in the equation in Table B-2-17 are COPC- and site-specific. Therefore, the use of

o default values rather than site-specific values, for any or all of these variables, will contribute to the under-
or overestimation of C,gq.

n ) Uncertainty associated with f,. is largely the result of uncertainty associated with default OC content values
and may be significant in specific instances. Uncertainties associated with the variable L; and K, may also
be significant because of many variable-specific uncertainties.

The degree of uncertainly associated with the variables d,. and d,, is expected to be minimal either because

> information for estimating a variable (d,.) is generally available or because the probable range for a variable (d) is

H narrow. The uncertainty associated with the variables f,. and C,, is associated with estimates of OC content.
Because OC content values can vary widely for different locations in the same media, the uncertainty associated with

I using default OC values may be significant in specific cases.
U' BCFy.om Bioconcentration factor for water- unitless [(mg Varies
to-omnivorous mammal pathways COPC/kg FW This variable is COPC-, site-, and receptor-specific, and is calculated using the following equation to compute the
u tissue)/(mg COPC concentration in herbivorous mammals through indirect water exposure (total water body concentration).
q COPC/L water)] | BCFy.om Values are provided in Appendix D.
Pw Proportion of ingested water that unitless Otol

¢ is contaminated Default: 1.0

n This variable is species- and site-specific, and depends on the percentage of water ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used when site specific information is not available.
The following uncertainty is associated with this variable:

m Q The actual amount of contaminated water ingested by species depends on site-specific information, receptor

: homerange, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of ingested water that is contaminated will likely be overestimated.
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TABLE F-1-5

COPC CONCENTRATIONSIN OMNIVOROUSMAMMALS
IN FOREST, TALLGRASS PRAIRIE, SHORTGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 9 of 9)

REFERENCES AND DISCUSSIONS

U.S. EPA (1995) “Great Lakes Water Qitialnitiative Technical Sipport Document for the Procedure to Determine Bioaccumulation Factors.”
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TABLE F-1-6

COPC CONCENTRATIONSIN OMNIVOROUS BIRDS
IN FOREST, TALLGRASS PRAIRIE, SHORTGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 1 of 7)

Description

This equation cal culates the COPC concentration in omnivorous birds through the ingestion of plants, soil, and water in the forest, shortgrass prairie, tallgrass prairie, and shrub/scrub food
webs. The limitations and uncertainty introduced in cal culating this variable include the following:

Q Variables Cg, and C,; are COPC- and site-specific. Uncertainties associated with these variables are site specific.
2 Variables: BCF,.0s, and BCFs g are calculated based on biotransfer factors for chicken (Bag,qen), @nd receptor specific ingestion rates, and may introduce uncertainty when used to
compute concentrations in site-specific omnivorous birds.
3 FCMs are COPC- and site-specific and may introduce uncertainty when applied to terrestrial environments to account for COPC bioaccumul ation between trophic (see Chapter 5).
Equation
I:CMT|_3
Cog = (Cpy - P Finv) * (Crp - BCFp oy * Prp - Fp)
FCMTLZ
+ (Cg* BCFg 5" Pg) + (Cyper - BCRy 05" Py)
| Variable Description Units Value
Cos COPC concentration in mg COPC/kg FW
omnivorous birds tissue
Ciw COPC concentration in mg COPC/kg FW Varies (calculated - Table F-1-3)
invertebrates tissue

This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-3. Uncertainties
associated with this variable include:

D Modeled soil concentrations may not accurately represent site-specific conditions. Asaresult, the actual
COPC concentration in soil used to cal culate the COPC concentration in invertebrates may be under- or
overestimated to an unknown degree.

(@) BCFs,\ Values may not accurately represent site-specific soil conditions and therefore, may over- or under-
estimate Cyy.
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TABLE F-1-6

COPC CONCENTRATIONSIN OMNIVOROUS BIRDS
IN FOREST, TALLGRASS PRAIRIE, SHORTGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 2 of 7)
| Variable Description Units Value
FCMq.5 Food chain multiplier for trophic unitless Varies
FCM+, level 3 predator consuming This variable is COPC- and trophic level-specific and is provided in Chapter 5 Table 5-2.  The following
trophic level 2 prey uncertainties are associated with this variable:
@ FCMs do not account for metabolism, thus for COPCs with metabolism concentrations may be over-
estimated to an unknown degree.
2 The application of FCMs for computing concentration in terrestrial food webs may introduce uncertainty
(see Chapter 5)

FCMs are obtained from the U.S. EPA 1995 “Great Lakes Watelit@lrsdtiative Technical Sipport Document for
the Procedure to Determine Bioaccumulation Factors.”

P Proportion of invertebrates in diet unitless Otol
that is contaminated Default: 1.0

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site splecific
information is not available. The following uncertainty is associated with this variable:

() The actual amount of contaminated food ingested by a species depends on food availability, diet
composition, and animal behavior. Therefore, the default valt®@®percent may not accurately reflect
site-specific conditions, and may overestimate the proportion of contaminated food ingested.
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TABLE F-1-6

COPC CONCENTRATIONSIN OMNIVOROUS BIRDS
IN FOREST, TALLGRASS PRAIRIE, SHORTGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 3 of 7)
| Variable Description Units Value
Fiw Fraction of diet comprised of unitless Otol
invertebrates This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of

invertebrates. The default value for a screening level ecological risk assessment is 100 percent for computing
concentration based on an exclusive diet. For calculating an equal diet, F is determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:
Q The actual proportion of the diet that is comprised of a specific dietary item depends on severa factors

including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg when applied to site-specific receptors.

2 The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate
exposure from ingestion of asingle dietary item.
3 The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when

applied to site-specific receptors.

Ce COPC concentration in terrestrial mg COPC/kg Varies
plants ww This variable is site- and COPC-specific; it is calculated using the equation in Table F-1-1.

Uncertainties introduced by this variable include the following:

Q Some of the variables in the equations in Tables B-3-1, B-3-2, and B-3-3—incigli@gv, Q, Dydp, and
Dywp—are COPC- and site-specific.
2 In the equation in Table B-3-1, uncertainties associated with other variables include the folfgwing:

(values for organic compounds estimated on the basis of the behavior of polystyrene microfheres),

(estimated on the basis of a generalized empirical relation&pif@stimation process does not consider

chemical degradation). All of these uncertainties contribute to the overall uncertainty associa@ggd with
3) In the equation in Table B-3-3, COPC-specific soil-to-plant bioconcentration faBtis.] may not

reflect site-specific conditions.

BCFr.og | Bioconcentration factor for plant- unitless [(mg Varies
to-omnivorous bird COPC/kg FW | This variable is COPC-, site-, habitat- and receptor-specific, and is calculated using the following equation to
tissue)/(mg compute the COPC concentration in omnivorous birds through indirect dietary expB6tg.og values are
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COPC/kg WW)] | provided in Appendix D.
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TABLE F-1-6

COPC CONCENTRATIONSIN OMNIVOROUS BIRDS
IN FOREST, TALLGRASS PRAIRIE, SHORTGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 4 of 7)
| Variable Description Units Value
Pr Proportion of terrestrial plant in unitless Otol
diet that is contaminated Default: 1.0

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommend that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

Q The actual amount of contaminated food ingested by a species depends on food availability, diet
composition, and animal behavior. Therefore, the default value of 100 percent may not accurately reflect
site-specific conditions, and may overestimate the proportion of contaminated food ingested.

Fre Fraction of diet comprised of unitless Otol

terrestrial plants This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of terrestrial
plants. The default value for a screening level ecological risk assessment is 100 percent for computing concentration
based on an exclusive diet. For calculating an equal diet, F is determined based on the number of dietary
components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:
@ The actual proportion of the diet that is comprised of a specific dietary item depends on severa factors

including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg when applied to site-specific receptors.

2 The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate
exposure from ingestion of asingle dietary item.
3 The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when

applied to site-specific receptors.
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TABLE F-1-6

COPC CONCENTRATIONSIN OMNIVOROUS BIRDS
IN FOREST, TALLGRASS PRAIRIE, SHORTGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 5 of 7)
| Variable Description Units Value
Cs COPC soil concentration mg COPC /kg Varies
DW soil This variable is COPC- and site-specific, and should be calculated using the equation in Table B-1-1. Cgis expressed
on adry weight basis.
Uncertainties associated with this variable include:
Q For soluble COPCs, leaching might lead to movement to below 1 centimeter in untilled sails, resulting a
greater mixing depth. This uncertainty may overestimate Cs.
2 Deposition to hard surfaces may result in dust residues that have negligible dilution (as aresult of potential
mixing with in situ materials) in comparison to that of other residues. This uncertainty may underestimate
Cs.
3 Modeled soil concentrations may not accurately represent site-specific conditions. As aresult, the actual
COPC concentration in soil may be under- or overestimated to an unknown degree.
BCFsos Bioconcentration factor for sail- unitless [(mg Varies
to-omnivorous bird pathways COPC/kg FW This variable is COPC-, site-, habitat- and receptor-specific, and is calculated using the following equation to
tissue)/(mg compute the COPC concentration in omnivorous birds through indirect soil exposure. BCFg g vValues are provided in
COPC/kg DW Appendix D.
sail)]
P Proportion of ingested sail that is unitless Otol
contaminated Default: 1.0

This variable is species- and site-specific, and depends on the percentage of soil ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used for a screening level risk assessment when site specific
information is not available. The following uncertainty is associated with this variable:

L The actual amount of contaminated soil ingested by species depends on site-specific information, receptor
home range, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of soil ingested that is contaminated will likely be overestimated.
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TABLE F-1-6

COPC CONCENTRATIONSIN OMNIVOROUS BIRDS
IN FOREST, TALLGRASS PRAIRIE, SHORTGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

h (Page 6 of 7)
m | Variable | Description | Units | Value
Coctot Total COPC concentration in mg COPC/L Varies (calculated - Table B-2-17)
E water column water
(or This variable is COPC- and site-specific and is calculated using Table B-2-17. Uncertainties associated with this

:‘ g COPC/m? equation include the following:

U water)

@ All of the variables in the equation in Table B-2-17 are COPC- and site-specific. Therefore, the use of

o default values rather than site-specific values, for any or all of these variables, will contribute to the under-
or overestimation of C,gq.

n ) Uncertainty associated with f,. is largely the result of uncertainty associated with default OC content values
and may be significant in specific instances. Uncertainties associated with the variable L; and K, may also
be significant because of many variable-specific uncertainties.

The degree of uncertainly associated with the variables d,. and d,, is expected to be minimal either because

> information for estimating a variable (d,.) is generally available or because the probable range for a variable (d) is

H narrow. The uncertainty associated with the variables f,. and C,, is associated with estimates of OC content.
Because OC content values can vary widely for different locations in the same media, the uncertainty associated with

I using default OC values may be significant in specific cases.
U' BCFy.08 Bioconcentration factor for water- unitless [(mg Varies
to-omnivorous bird COPC/kg FW This variable is COPC-, site-, and receptor-specific, and is cal culated using the following equation to compute the
u tissue)/(mg COPC concentration in omnivorous birds through indirect exposure to water. BCF,. oz Values are provided in
q COPC/L water)] | Appendix D.
Pw Proportion of ingested water that unitless Otol

¢ is contaminated Default: 1.0

n This variable is species- and site-specific, and depends on the percentage of water ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used when site specific information is not available.
The following uncertainty is associated with this variable:

m Q The actual amount of contaminated water ingested by species depends on site-specific information, receptor

: home range, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of ingested water that is contaminated will likely be overestimated.
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TABLE F-1-6

COPC CONCENTRATIONSIN OMNIVOROUS BIRDS
IN FOREST, TALLGRASS PRAIRIE, SHORTGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 7 of 7)
REFERENCES AND DISCUSSIONS

U.S. EPA 1995 “Great Lakes Water Qitialnitiative Technical Sipport Document for the Procedure to Determine Bioaccumulation Factors.”
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TABLE F-1-7

COPC CONCENTRATIONSIN AQUATIC VEGETATION IN THE FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE
MARSH, AND SALTMARSH FOOD WEBS

(Page 1 of 2)

Description

This equation cal culates the COPC concentration in aquatic vegetation through direct sediment exposure in the freshwater/wetland, brackish/intermediate marsh, and saltmarsh food webs.
The limitations and uncertainty introduced in calculating this variable include the following:

Q Cq Values are COPC- and site-specific. Uncertainties associated with these variables are site specific.
2 BCF,..y Values are intended to represent “generic benthic invertebrate species”, and therefore may over- or under-estimate engmliednb site-specific organisms.
Equation

Cav = Cqq - BCFg

| Variable Description Units Value
(ony COPC concentration in aquatic mg COPC/kg
vegetation ww
Ceu COPC concentration in bed mg COPC/kg DW Varies (calculated - Table B-2-19)
sediment sediment This equation calculates the concentration of contaminants sorbed to bed sediments. Uncertainties associated with

this equation include the following:

site-specific water body conditions. The degree of uncertainty associated with vatialiles d.., andd, is
expected to be limited either because the probable ranges for these variables are narrow or because inf
allowing reasonable estimates is generally available.

(2) Uncertainties associated with variablgsC, . andKd, are largely associated with the use of defaxt
content values in their calculation. The uncertainty may be significant in specific instances, O€caostent
is known to vary widely in different locations in the same medium. This variable is site-specific.

(1) The default variable values recommended for use in the equation in Table B-2-19 may not accurately re;ﬂresent

rmation
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TABLE F-1-7

COPC CONCENTRATIONSIN AQUATIC VEGETATION IN THE FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE
MARSH, AND SALTMARSH FOOD WEBS

(Page 2 of 2)
|Variab|e Description | Units | Value
BCFs ay Bioconcentration factor for unitless [(mg Varies
sedi ment-to-aquatic vegetation COPC/kg This variable is COPC-, site- and species-specific, and is provided in Appendix C. Thisvariableis calculated using
WW)/(mg laboratory and field measured values as discussed in Appendix C.
COPC/kg DW
sediment)] The following uncertainties are associated with this variable:

(1) The COPC specific BCF ,, values may not accurately represent site-specific sediment conditions which could
strongly influence the bioavailability of COPCs, therefore over-or under-estimating C,, to an unknown degree.

(2) The data set used to calculate BCFg 4, is based on soil-to-plant bioconcentration studies. The uncertainty
associated with cal culating concentrations using BCFgg 4, in site-specific organisms is unknown and may over-
or under-estimate C,,.
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TABLE F-1-8

COPC CONCENTRATIONSIN ALGAE IN THE FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND
SALTMARSH FOOD WEBS

(Page 1 of 2)

Description

This equation cal culates the COPC concentration in a gae through direct water exposure in the freshwater/wetland, brackish/intermediate marsh, and saltmarsh food webs. The limitations and
uncertainty introduced in calculating this variable include the following:

(1) C,, valuesare COPC- and site-specific. Uncertainties associated with these variables are site specific.
(2) BCF,. values are intended to represent “generic algae species”, and therefore may over- or under-estimate exposure wheieappgeiitamsganisms.

Equation
Ca = Caw " BCRy AL
| Variable Description Units Value
Ca COPC concentration in algae mg COPC/kg
Ww
Caw Dissolved phase water mg COPC/ Varies
concentration L water This variable is COPC- and site-specific, and is calculated by using the equation in Table B-2-18.

Uncertainties associated with this variable include the following:

(1) The variables in the equation in Table B-2-18 are site-specific. Therefore, the use of default values rathgr than
site-specific values, for any or all of these variables, will contribute tortter- or overestimation €, The
degree of uncertainty associated vii5 is expected to be relatively small, because information regarding
reasonable site-specific values for this variable is generally available or can be easily measured.

(2) The uncertainty associated with the varial@lgs, andKd,, is dependent on estimates@€ content. Because
OC content values can vary widely for different locations in the same medium, the uncertainty associated|with
using differentOC content values may be significant in specific cases.
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TABLE F-1-8

COPC CONCENTRATIONSIN ALGAE IN THE FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND

SALTMARSH FOOD WEBS

(Page 2 of 2)
|Variab|e Description | Units | Value
BCFya_ | Bioconcentration factor for water- unitless [(mg Varies
to-algee COPC/kg This variable is COPC-, site- and species-specific, and is provided in Appendix C. This variable is computed using
WW)/(mg laboratory and field measured values as discussed in Appendix C.
COPCIL water)]

The following uncertainties are associated with this variable:

(1) The COPC specific BCF,,, values may not accurately represent site-specific sediment conditions, therefore
over-or under-estimating C,_to an unknown degree.

(2) The data set used to calculate BCF,., is based on alimited number of test organisms. The uncertainty
associated with calculating concentrations using BCF,,.,_ in site-specific organisms is unknown and may over-
or under-estimate C, .
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TABLE F-1-9

COPC CONCENTRATIONSIN HERBIVOROUS MAMMALS
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 1 of 5)

Description

This equation cal culates the COPC concentration in aquatic herbivorous mammals through the ingestion of plants, sediment, and water in the freshwater/wetland, brackish/intermediate marsh,
and saltmarsh food webs. The limitations and uncertainty introduced in calculating this variable include the following:

(1) Variables: Cyu, Cy and C,,, are COPC- and site-specific. Uncertainties associated with these variables are site specific.

(2) Variables: BCFp.qv, BCFysyw, and BCF,.y are based on biotransfer factors for beef cattle (Bay.« ), and receptor specific ingestion rates, and therefore may introduce uncertainty when
used to compute concentrations in site-specific herbivorous mammals.

(3) The use of single Bay value for each COPC may not accurately reflect site-specific conditions, and may under- or overestimate Cyy,.

Chym = (Cu - BCRy,

Equation

“Pay "Fav) #(Cp - BCFLy Py "Fa ) +(Cqq - BCFgg 1 Pas) * (Cior ~ BCFym ~ Pw)

| Variable

vegetation -to-aquatic herbivorous
mammals

COPC/kg FW
tissue)/(mg
COPC/kg WW)]

Description Units Value
Cim COPC concentration in mg COPC/kg FW
herbivorous mammals tissue
Cav COPC concentration in aquatic mg COPC/kg Varies (calculated - Table F-1-7)
vegetation ww This variable is site- and COPC-specific; it is calculated using the equation in Table F-1-7. Uncertainties associated
with this variable include:
(1) Cyvauesare COPC- and site-specific.
(2) BCFgsay values are intended to represent “generic aquatic vegetation species”, and therefore may ove
under-estimate exposure when applied to site-specific vegetation.
BCFv.im Bioconcentration factor for aquatic|  unitless [(mg Varies

This variable is COPC-, site-, habitat- and receptor-specific, and is calculated using the following equation t
compute the COPC concentration in aquatic herbivorous mammals through indirect dietary eXpOBN Ry
values are provided in Appendix D.
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TABLE F-1-9

COPC CONCENTRATIONSIN HERBIVOROUS MAMMALS
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 2 of 5)

| Variable

Description

Units

Value

F)AV

Proportion of aguatic vegetation in
diet that is contaminated

unitless

Otol
Default: 1.0

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

The actual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fraction of diet comprised of
aquatic vegetation

unitless

Otol
This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of aquatic
vegetation. The default value for a screening level ecological risk assessment is 100 percent for computing
concentration based on an exclusive diet. For calculating an equal diet, F is determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactua proportion of the diet that is comprised of a specific dietary item depends on several factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg when applied to site-specific receptors.

(2) Thedefault value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) Thedefault value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.

Ca

COPC concentration in algae

mg COPC/kg
Ww

Varies (calculated - Table F-1-8)

This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-8. Uncertainties
associated with this variable include:

(1) C4,vauesare COPC- and site-specific.
(2) BCFu.4 values are intended to represent “generic algae species”, and therefore may over- or under-es
exposure when applied to site-specific species.
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TABLE F-1-9

COPC CONCENTRATIONSIN HERBIVOROUS MAMMALS
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 3 of 5)
| Variable Description | Units | Value
BCFA 1m Bioconcentration factor for algae - unitless [(mg Varies
to-agquatic herbivorous mammals COPC/kg FW This variable is COPC-, site-, habitat- and receptor-specific, and is calculated using the following equation to
tissue)/(mg compute the COPC concentration in aguatic herbivorous mammals through indirect dietary exposure. BCF4 iu
COPC/kg WW)] | values are provided in Appendix D.
Pa Proportion of algaein diet that is unitless Otol
contaminated Default: 1.0

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is

contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific

information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fa Fraction of diet comprised of algae unitless Otol

This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of algae. The
default value for a screening level ecological risk assessment is 100 percent for computing concentration based on
an exclusive diet. For calculating an equal diet, F is determined based on the number of dietary componentsin
thetotal diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactua proportion of the diet that is comprised of a specific dietary item depends on several factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg when applied to site-specific receptors.

(2) Thedefault value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) Thedefault value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.
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TABLE F-1-9

COPC CONCENTRATIONSIN HERBIVOROUS MAMMALS
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 4 of 5)
| Variable Description Units Value
Ceu COPC concentration in bed mg COPC/kg DW Varies (calculated - Table B-2-19)
sediment sediment This equation cal culates the concentration of contaminants sorbed to bed sediments. Uncertainties associated with
this equation include the following:

(1) The default variable values recommended for use in the equation in Table B-2-19 may not accurately represent
site-specific water body conditions. The degree of uncertainty associated with variables 8,,;, Cods wiorer AN Gys
is expected to be limited either because the probable ranges for these variables are narrow or because
information allowing reasonable estimates is generally available.

(2) Uncertainties associated with variables f,,, C,: @nd Kd, are largely associated with the use of default OC
content valuesin their calculation. The uncertainty may be significant in specific instances, because OC
content is known to vary widely in different locations in the same medium. This variable is site-specific.

BCFgsim Bioconcentration factor for bed unitless [(mg Varies
sedi ment-to-aquatic herbivorous COPC/kg FW This variable is COPC-, site-, and receptor-specific, and is cal culated using the following equation to compute the
mammal tissue)/(mg COPC concentration in aquatic herbivorous mammals through indirect sediment exposure. BCFgg, values are
COPC/kg DW provided in Appendix D.
sediment)]
Pgs Proportion of ingested bed unitless Otol
sediment that is contaminated Default: 1.0

This variable is species- and site-specific, and depends on the percentage of sediment ingested that is contaminated.

U.S. EPA OSW recommends that a default value of 1.0 be used for a screening level risk assessment when site

specific information is not available. The following uncertainty is associated with this variable:

(1) Theactua amount of contaminated soil ingested by species depends on site-specific information, receptor
home range, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of soil ingested that is contaminated will likely be overestimated.
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TABLE F-1-9

COPC CONCENTRATIONSIN HERBIVOROUS MAMMALS
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 5 of 5)

| variavle |

Description

Units

Value

Cuctot

Total COPC concentration in water
column

mg COPC/L
water
(or
g COPC/m?®
water)

Varies (calculated - Table B-2-17)

This variable is COPC- and site-specific and is calculated using Table B-2-17. Uncertainties associated with this
equation include the following:

(1) All of the variablesin the equation in Table B-2-17 are COPC- and site-specific. Therefore, the use of default
values rather than site-specific values, for any or all of these variables, will contribute to the under- or
overestimation of C, g

(2) Uncertainty associated with f,. is largely the result of uncertainty associated with default OC content values
and may be significant in specific instances. Uncertainties associated with the variable L; and K, may also be
significant because of many variable-specific uncertainties.

The degree of uncertainty associated with the variables d,. and d,, is expected to be minimal either because
information for estimating a variable (d,.) is generally available or because the probable range for a variable (d) is
narrow. The uncertainty associated with the variables f,. and C,, is associated with estimates of OC content.
Because OC content values can vary widely for different locations in the same media, the uncertainty associated
with using default OC values may be significant in specific cases.

BCFu.rm

Bioconcentration factor for water-
to-aguatic herbivorous mammal
pathways

unitless [(mg
COPC/kg FW
tissue)/(mg
COPCIL water)]

Varies
This variable is COPC-, site-, and receptor-specific, and is cal culated using the following equation to compute the
COPC concentration in aquatic herbivorous mammals through indirect water exposure. BCF,., values are
provided in Appendix D.

Proportion of ingested water that is
contaminated

unitless

Otol
Default: 1.0

This variable is species- and site-specific, and depends on the percentage of water ingested that is contaminated.
U.S. EPA OSW recommends that a default value of 1.0 be used when site specific information is not available.

The following uncertainty is associated with this variable:
(1) Theactual amount of contaminated water ingested by species depends on site-specific information, receptor

home range, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of ingested water that is contaminated will likely be overestimated.
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TABLE F-1-10

COPC CONCENTRATIONSIN HERBIVOROUSBIRDS
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 1 of 5)

Description

This equation calculates the COPC concentration in aquatic herbivorous birds through ingestion of contaminated plants, sediment, and water in the freshwater/wetland, brackish/intermediate
marsh, and saltmarsh food webs. The limitations and uncertainty introduced in calculating this variable include the following:

(1) Variables: Cyu, Cy, and C,; are COPC- and site-specific. Uncertainties associated with these variables are site specific.

(2) Variables: BCF ., BCFgs s, and BCF,,. s are calculated based on biotransfer factors for chicken (Bag,iqen), and receptor specific ingestion rates, and therefore may introduce
uncertai nty when used to compute concentrations for site-specific herbivorous birds.

(3) The use of single Bay,ye vVaue for each COPC may not accurately reflect site-specific conditions; and may under- or overestimate Cg.

Equation

Chg = (Cpy - BCRyg = Py - Fay) + (Cu - BCFg - Py " Fu ) + (Coq " BCFgg 1ip* Pas) + (Cygor * BCRy g™ Pyy)
| Variable Description Units | Value
Cus COPC concentration in mg COPC/kg FW
herbivorous birds tissue
Cav COPC concentration in aquatic mg COPC/kg Varies (calculated - Table F-1-7)
vegetation ww This variable is site- and COPC-specific; it is calculated using the equation in Table F-1-7. Uncertainties associated
with this variable include:
(1) Cyvauesare COPC- and site-specific.
(2) BCFgsay values are intended to represent “generic aquatic vegetation species”, and therefore may ove
under-estimate exposure when applied to site-specific vegetation.
BCF .16 Bioconcentration factor for aquatic|  unitless [(mg Varies
vegetation -to-aquatic herbivorous| COPC/kg FW | This variable is COPC-, site-, habitat- and receptor-specific, and is calculated using the following equation t
birds tissue)/(mg compute the COPC concentration in aquatic herbivorous birds through indirect dietary expaStig;s values
COPC/kg WW)] | are provided in Appendix D.
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TABLE F-1-10

COPC CONCENTRATIONSIN HERBIVOROUSBIRDS
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 2 of 5)

| Variable

Description

Units

Value

F)AV

Proportion of aguatic vegetation in
diet that is contaminated

unitless

Otol
Default: 1.0

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fraction of diet comprised of
aquatic vegetation

unitless

Otol
This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of aquatic
vegetation. The default value for a screening level ecological risk assessment is 100 percent for computing
concentration based on an exclusive diet. For calculating an equal diet, F is determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactua proportion of the diet that is comprised of a specific dietary item depends on several factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg when applied to site-specific receptors.

(2) Thedefault value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) Thedefault value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.

Ca

COPC concentration in algae

mg COPC/kg
Ww

Varies (calculated - Table F-1-8)

This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-8. Uncertainties
associated with this variable include:

(1) C4,vauesare COPC- and site-specific.
(2) BCFu.4 values are intended to represent “generic algae species”, and therefore may over- or under-es
exposure when applied to site-specific species.
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TABLE F-1-10

COPC CONCENTRATIONSIN HERBIVOROUSBIRDS
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 3 of 5)
| Variable Description | Units | Value
BCFp 15 Bioconcentration factor for algae - unitless [(mg Varies
to-agquatic herbivorous birds COPC/kg FW This variable is COPC-, site-, habitat- and receptor-specific, and is calculated using the following equation to
tissue)/(mg compute the COPC concentration in aguatic herbivorous birds through indirect dietary exposure: BCF, g Values
COPC/kg WW)] | areprovided in Appendix D.
Pa Proportion of algaein diet that is unitless Otol
contaminated Default: 1.0

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is

contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific

information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fa Fraction of diet comprised of algae unitless Otol

This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of algae. The
default value for a screening level ecological risk assessment is 100 percent for computing concentration based on
an exclusive diet. For calculating an equal diet, F is determined based on the number of dietary componentsin
thetotal diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactua proportion of the diet that is comprised of a specific dietary item depends on several factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg when applied to site-specific receptors.

(2) Thedefault value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) Thedefault value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.
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TABLE F-1-10

COPC CONCENTRATIONSIN HERBIVOROUSBIRDS
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 4 of 5)
| Variable Description Units Value
Ceu COPC concentration in bed mg COPC/kg DW Varies (calculated - Table B-2-19)
sediment sediment This equation calculates the concentration of COPSs in bed sediments. Uncertainties associated with this equation
include the following:

(1) The default variable values recommended for use in the equation in Table B-2-19 may not accurately represent
site-specific water body conditions. The degree of uncertainty associated with variables 8,,;, Cods wiorer AN Gys
is expected to be limited either because the probable ranges for these variables are narrow or because
information allowing reasonable estimates is generally available.

(2) Uncertainties associated with variables f,,, C,: @nd Kd, are largely associated with the use of default OC
content valuesin their calculation. The uncertainty may be significant in specific instances, because OC
content is known to vary widely in different locations in the same medium. This variable is site-specific.

BCFgs s Bioconcentration factor for bed unitless [(mg Varies
sedi ment-to-aquatic herbivorous COPC/kg FW This variable is COPC-, site-, habitat- and receptor-specific, and is calculated using the following equation to
bird tissue)/(mg compute the COPC concentration in aguatic herbivorous birds through indirect sediment exposure. BCFgg,g Values
COPC/kg DW are provided in Appendix D.
sediment)]
Pgs Proportion of ingested bed unitless Otol
sediment that is contaminated Default: 1.0

This variable is species- and site-specific, and depends on the percentage of soil ingested that is contaminated. U.S.

EPA OSW recommends that a default value of 1.0 be used for a screening level risk assessment when site specific

information is not available. The following uncertainty is associated with this variable:

(1) Theactua amount of contaminated soil ingested by species depends on site-specific information, receptor
home range, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of soil ingested that is contaminated will likely be overestimated.
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TABLE F-1-10

COPC CONCENTRATIONSIN HERBIVOROUSBIRDS
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 5 of 5)
| Variable | Description | Units | Value
Coctot Total COPC concentration in water mg COPC/L Varies (calculated - Table B-2-17)
column water
(or This variable is COPC- and site-specific and is calculated using Table B-2-17. Uncertainties associated with this
g COPC/m?® equation include the following:
water)
(1) All of the variablesin the equation in Table B-2-17 are COPC- and site-specific. Therefore, the use of default
values rather than site-specific values, for any or all of these variables, will contribute to the under- or
overestimation of C, g
(2) Uncertainty associated with f,. is largely the result of uncertainty associated with default OC content values
and may be significant in specific instances. Uncertainties associated with the variable L; and K, may also be
significant because of many variable-specific uncertainties.
The degree of uncertainty associated with the variables d,. and d, is expected to be minimal either because
information for estimating a variable (d,.) is generally available or because the probable range for a variable (d) is
narrow. The uncertainty associated with the variables f,. and C,, is associated with estimates of OC content.
Because OC content values can vary widely for different locations in the same medium, the uncertainty associ ated
with using default OC values may be significant in specific cases.
BCFy.1e Bioconcentration factor for water- unitless [(mg Varies
to-aquatic herbivorous bird COPC/kg FW Thisvariable is COPC-, site-, and receptor-specific, and is cal culated using the following equation to compute the
tissue)/(mg COPC concentration in agquatic herbivorous birds through indirect exposure to water. BCFy.g Values are provided
COPC/L water)] | in Appendix D.
Py Proportion of ingested water that is unitless Otol
contaminated Default: 1.0
This variable is species- and site-specific, and depends on the percentage of water ingested that is contaminated.
U.S. EPA OSW recommends that a default value of 1.0 be used when site specific information is not available.
The following uncertainty is associated with this variable:
(1) Theactual amount of contaminated water ingested by species depends on site-specific information, receptor
home range, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of ingested water that is contaminated will likely be overestimated.
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TABLE F-1-11

COPC CONCENTRATIONSIN BENTHIC INVERTEBRATES
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 1 of 2)

This equation cal culates the COPC concentration in benthic invertebrates through direct exposure to benthic sediment in the freshwater/wetland, brackish/intermediate marsh, and saltmarsh
food webs. The limitations and uncertainty introduced in calculating this variable include the following:

(1) Cyy vauesare COPC- and site-specific. Uncertainties associated with these variables are site specific.
(2) BCFgsg values are intended to represent “generic benthic invertebrate species”, and therefore may over- or under-estimate exapliedib site-specific organisms.

Description

Equation

Cp = Coq - BCFpe g

|Variab|e

Description

Units

Value

CBI

COPC concentration in benthic
invertebrates

mg COPC/kg FW
tissue

Caa

COPC concentration in bed
sediment

mg COPC/kg DW
sediment

Varies (calculated - Table B-2-19)
This equation calculates the concentration of COPCs in bed sediments. Uncertainties associated with this equation
include the following:

(1) The default variable values recommended for use in the equation in Table B-2-19 may not accurately refresent
site-specific water body conditions. The degree of uncertainty associated with vatialiles d.., andd, is
expected to be limited either because the probable ranges for these variables are narrow or because infprmation
allowing reasonable estimates is generally available.

(2) Uncertainties associated with variablgsC,,,; andKd,s are largely associated with the use of defa@t
content values in their calculation. The uncertainty may be significant in specific instances, O€caostent
is known to vary widely in different locations in the same medium. This variable is site-specific.
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TABLE F-1-11

COPC CONCENTRATIONSIN BENTHIC INVERTEBRATES
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 2 of 2)
|Variab|e Description | Units | Value
BCFgs g Bioconcentration factor for unitless [(mg Varies
sedi ment-to-benthic invertebrate COPC/kg FW This variable is COPC-, site- and species-specific, and is provided in Appendix C. Thisvariableis calculated using
tissue)/(mg laboratory and field measured values as discussed in Appendix C.
COPC/kg DW
sediment)] The following uncertainties are associated with this variable:

(1) The COPC specific BCFgg g values may not accurately represent site-specific sediment conditions which could
strongly influence the bioavailability of COPCs, therefore over-or under-estimating Cg, to an unknown degree.

(2) The data set used to calculate BCFgs g is based on alimited number of test organisms. The uncertainty
associated with cal culating concentrations using BCFgg g, in site-specific organisms is unknown and may over-
or under-estimate Cg,.
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TABLE F-1-12

COPC CONCENTRATIONSIN WATER INVERTEBRATE
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 1 of 2)

Description

This equation cal culates the COPC concentration in water invertebrates through direct water exposure in the freshwater/wetland, brackish/intermediate marsh, and saltmarsh food webs. The
limitations and uncertainty introduced in cal culating this variable include the following:

(1) C,, valuesare COPC- and site-specific. Uncertainties associated with these variables are site specific.
(2) BCF,, values are intended to represent “generic water invertebrate species”, and therefore may over- or under-estimate exppgliedvtbeite-specific organisms.

Equation

- BCF

dw W-W

|Variab|e | Description Units Value
Cwm COPC concentration in water mg COPC/kg FW
invertebrates tissue
Caw Dissolved phase water mg COPC/L Varies (calculated - Table B-2-18)
concentration water

This variable is COPC- and site-specific. This equation calculates the concentration of COPC dissolved in the water

column. Uncertainties associated with this equation include the following:

(1) The variables in the equation in Table B-2-18 are site-specific. Therefore, the use of default values rath
site-specific values, for any or all of these variables, will contribute tortter- or overestimation €, The
degree of uncertainty associated vii5 is expected to be relatively small, because information regarding
reasonable site-specific values for this variable are generally available or it can be easily measured. On
other hand, the uncertainty associated with the varighesandKd,, is associated with estimates@t
content. Becaus®C content values can vary widely for different locations in the same medium, using def
OC values may result in significant uncertainty in specific cases.

gr than
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TABLE F-1-12

COPC CONCENTRATIONSIN WATER INVERTEBRATE
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 2 of 2)
|Variab|e Description | Units | Value
BCFy.w | Bioconcentration factor for water- unitless [(mg Varies
to-invertebrate COPC/kg FW This variable is COPC-, site- and species-specific, and should be determined using Appendix C. Thisvariableis
tissue)/(mg calculated using laboratory and field measured values as discussed in Appendix C.
COPCIL water)]

The following uncertainties are associated with this variable:

(1) The COPC specific BCF,,., values may not accurately represent site-specific conditions, therefore over-or
under-estimating C,, to an unknown degree.

(2) The data set used to calculate BCF,.,, is based on alimited number of test organisms. The uncertainty
associated with calculating concentrations using BCF,,., in site-specific organisms is unknown and may over-
or under-estimate C,,.

F-46




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

TABLE F-1-13

COPC CONCENTRATIONSIN HERBIVOROUS AND PLANKTIVOROUS FISH
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 1 of 3)

Description

This equation cal culates the COPC concentration in herbivorous/planktivorous fish through ingestion of contaminated food and direct water exposure in the freshwater/wetland,
brackish/intermediate marsh, and saltmarsh food webs. The limitations and uncertainty introduced in calculating this variable include the following:

(1) C,, valuesare COPC- and site-specific. Uncertainties associated with these variables are site specific.
(2) The data set used to calculate BCF; is based on alimited number of test organisms and therefore may over- or under-estimate exposure when applied to site-specific organisms.

Equation

Cue = Cqy - BCF - FCMy,

| Variable Description

Units Value
Cue COPC concentration in herbivorous | mg COPC/kg FW
and planktivorous fish tissue
Caw Dissolved phase water mg COPC/L Varies (calculated - Table B-2-18)
concentration water This variable is COPC- and site-specific. This equation cal culates the concentration of COPC dissolved in the water

column. Uncertainties associated with this equation include the following:

(1) Thevariablesin the equation in Table B-2-18 are site-specific. Therefore, the use of default values rather than
site-specific values, for any or all of these variables, will contribute to the under- or overestimation of Cy,. The
degree of uncertainty associated with TSSis expected to be relatively small, because information regarding
reasonable site-specific values for this variable are generally available or it can be easily measured. On the
other hand, the uncertainty associated with the variables C, and Kds, is associated with estimates of OC
content. Because OC content values can vary widely for different locations in the same medium, using default
OC values may result in significant uncertainty in specific cases.
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TABLE F-1-13

COPC CONCENTRATIONSIN HERBIVOROUS AND PLANKTIVOROUS FISH
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 2 of 3)
|Variab|e Description | Units | Value
BCF; Bioconcentration factor for water- unitless [(mg Varies
to-fish pathways COPC/kg FW This variable is COPC-, site- and species-specific, and is provided in Appendix C. Thisvariableis calculated using
tissue)/(mg laboratory and field measured values as discussed in Appendix C.
COPCIL water)]

The following uncertainties are associated with this variable:

(1) The COPC specific BCF; values may not accurately represent site-specific conditions, therefore over-or under-
estimating C,r to an unknown degree.

(2) The dataset used to calculate BCF;is based on alimited number of test species. The uncertainty associated
with cal culating concentrations using BCF; in site-specific organisms is unknown and may over- or under-
estimate Cr.

FCM+., Food chain multiplier for trophic unitless Varies
level 2 predator This variable is COPC- and trophic level-specific and is provided in Chapter 5, Table 5-2. The following

uncertainties are associated with this variable:

(1) FCMsdo not account for metabolism, thus for COPCs with significant metabolism concentrations may be over-
estimated to an unknown degree.

(2) The application of FCMs for computing concentration in terrestrial food webs introduce uncertainty (see
Chapter 5).

FCMs are obtained from the U.S. EPA (1995) “Great Lakes Watelit@lratiative Technical Sipport Document for
the Procedure to Determine Bioaccumulation Factors.”
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TABLE F-1-13

COPC CONCENTRATIONSIN HERBIVOROUS AND PLANKTIVOROUS FISH
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 3 of 3)
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U.S. EPA. 1995. Great Lakes Water Quality Initiative Technical Support Document for the Procedure to Determine Bioaccumulation Factors. Office of Water. EPA-820-B-95-005.
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TABLE F-1-14

COPC CONCENTRATIONSIN OMNIVOROUSMAMMALS
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 1 of 10)

Description

This equation calculates the COPC concentration in aquatic omnivorous mammals through ingestion of plants, sediment, and water in the freshwater/wetland, brackish/intermediate marsh,
and saltmarsh food webs. The limitations and uncertainty introduced in calculating this variable include the following:

(1) Variables: Cy, and C,4 are COPC- and site-specific. Uncertainties associated with these variables are site specific.
(2) Variables: BCFgsom, and BCFy.qy are based on biotransfer factors for beef cattle (Ba,), and receptor specific ingestion rates, and therefore may introduce uncertainty when used to
compute concentrations in site-specific omnivorous mammals.

Equation
FCM FCM FCM
Com = (Cg T2 Pg - F) + (Cy - T2 Py Fy) + (G - = P * Fiaw)
FCMy, FCM,, FCM,,
FCM; 5
+ (Cig "Pug " Fug) + (Cp - BCFy oy Pay m Fa) + (Cyy - BCFy oM * Pay * Fay)
FCMTL2
+ (Cqq " BCFgs om™ Pas) *+ (Cuor * BCFyom™ Pw)
| Variable Description Units Value
Com COPC concentration in mg COPC/kg FW
omnivorous mammals tissue
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TABLE F-1-14

COPC CONCENTRATIONSIN OMNIVOROUSMAMMALS
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 2 of 10)

| Variable Description Units Value
Cy COPC concentration in benthic mg COPC/kg FW Varies
invertebrates tissue This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-11. Uncertainties
associated with this variable include the following:
(1) Cyy vauesare COPC- and site-specific.
(2) BCFgsg values are intended to represent “generic benthic invertebrate species”, and therefore may over
under-estimate exposure when applied to site-specific organisms.
FCMq5 Food chain multiplier for trophic unitless Varies
FCMq, level 3 predator consuming This variable is COPC- and trophic level-specific and is provided in Chapter 5, Table 5-2. The following
trophic level 2 prey uncertainties are associated with this variable:
(1) FCMsdo not account for metabolism, thus for COPCs with significant metabolism, concentrations may b
over-estimated to an unknown degree.
(2) The application oFCMs for computing concentration in terrestrial food webs may introduce uncertainty (sge
Chapter 5)
FCMs are obtained from the U.S. EPA 1995 “Great Lakes Watelit@iratiative Technical Sipport Document for
the Procedure to Determine Bioaccumulation Factors.”
Pg Proportion of benthic invertebrate unitless Otol
in diet that is contaminated Default: 1.0

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is

or

W

contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site splecific

information is not available. The following uncertainty is associated with this variable:

(1) The actual amount of contaminated food ingested by a species depends on food availability, diet compogjtion,

and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific

conditions, and may overestimate the proportion of contaminated food ingested.

F-51



TABLE F-1-14

COPC CONCENTRATIONSIN OMNIVOROUSMAMMALS
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 3 of 10)

| Variable Description Units Value
Fg Fraction of diet comprised of unitless Otol
benthic invertebrates This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of benthic

invertebrates. The default value for a screening level ecological risk assessment is 100 percent for computing
concentration based on an exclusive diet. For calculating an equal diet, F is determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on severa factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.

Cwm COPC concentration in water mg COPC/kg FW Varies (calculated - Table F-1-12)
invertebrates tissue This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-12. Uncertainties
associated with this variable include:

(1) C,, valuesare COPC- and site-specific.
(2) BCF,.w values are intended to represent “generic water invertebrate species”, and therefore may over- gr under-
estimate exposure when applied to site-specific organisms.

Py Proportion of water invertebrate ir unitless Otol
diet that is contaminated Default: 1.0

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site splecific
information is not available. The following uncertainty is associated with this variable:

(1) The actual amount of contaminated food ingested by a species depends on food availability, diet compogjtion,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.
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TABLE F-1-14

COPC CONCENTRATIONSIN OMNIVOROUSMAMMALS
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 4 of 10)

| Variable

Description

Units

Value

Fu

Fraction of diet comprised of
water invertebrates

unitless

Otol
This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of water
invertebrates. The default value for a screening level ecological risk assessment is 100 percent for computing
concentration based on an exclusive diet. For calculating an equal diet, F is determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on severa factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.

Chm

Concentration of COPC in
herbivorous mammals

mg COPC/kg FW
tissue

Varies (calculated - Table F-1-9)
This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-9. Uncertainties
associated with this variable include:

(1) Variables: Cpuy, Ca,Cour and C,r @re COPC- and site-specific.

(2) Variables: BCFggpy and BCF,,.,\ are based on biotransfer factors for beef cattle (Ba, ), and receptor specific
ingestion rates, and therefore may introduce uncertainty when used to compute concentrations for site-specific
herbivorous mammals.

F)HM

Proportion of aguatic herbivorous
mammal in diet that is
contaminated

unitless

Otol
Default: 1.0

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.
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TABLE F-1-14

COPC CONCENTRATIONSIN OMNIVOROUSMAMMALS
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 5 of 10)

| Variable Description Units Value
Fum Fraction of diet comprised of unitless Otol
aquatic herbivorous mammals This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of aquatic

herbivorous mammals. The default value for a screening level ecological risk assessment is 100 percent for
computing concentration based on an exclusive diet. For calculating an equal diet, Fq is determined based on the
number of dietary componentsin the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on severa factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.

Cus COPC concentration in mg COPC/kg FW Varies (calculated - Table F-1-10)
herbivorous birds tissue This variable is site-specific and chemical-specific; it is calculated using the equation in Table F-1-10. Uncertainties
associated with this variable include:

(1) Variables: Cpuy, Ca,Cour and C,r @re COPC- and site-specific.

(2) Variables: BCFggys and BCF,,5 are based on biotransfer factors for chicken (Bay,iue ), @nd receptor specific
ingestion rates, and therefore may introduce uncertainty when used to compute concentrations for site-specific
herbivorous birds.

Pus Proportion of herbivorous birdsin unitless Otol
diet that is contaminated Default: 1.0

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.
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TABLE F-1-14

COPC CONCENTRATIONSIN OMNIVOROUSMAMMALS
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 6 of 10)

| Variable Description Units Value
Fus Fraction of diet comprised of unitless Otol
herbivorous birds This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of aquatic

herbivorous birds. The default value for a screening level ecological risk assessment is 100 percent for computing
concentration based on an exclusive diet. For calculating an equal diet, F is determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on severa factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.

Ca COPC concentration in algae mg COPC/kg Varies (calculated - Table F-1-8)
ww This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-8. Uncertainties
associated with this variable include:

(1) C,, valuesare COPC- and site-specific.
(2) BCF,. Vvalues are intended to represent “generic algae species”, and therefore may over- or under-estirate
exposure when applied to site-specific species.

BCF..om | Bioconcentration factor for algae- unitless [(mg Varies
to-omnivorous mammal COPC/kg FW | This variable is COPC-, site-, habitat- and receptor-specific, and is calculated using the following equation to
tissue)/(mg compute the COPC concentration in aquatic omnivorous mammals through indirect dietary eXpoByrey

COPC/kg WW)] | values are provided in Appendix D.
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COPC CONCENTRATIONSIN OMNIVOROUSMAMMALS
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 7 of 10)

| Variable

Description

Units

Value

Pa

Proportion of algaein diet that is
contaminated

unitless

Otol
Default: 1.0

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fraction of diet comprised of
algae

unitless

Otol
This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of algae. The
default value for a screening level ecological risk assessment is 100 percent for computing concentration based on an
exclusivediet. For calculating an equal diet, Fgq is determined based on the number of dietary components in the
total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on several factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.

CAV

COPC concentration in aquatic
vegetation ingested by the animal

mg COPC/kg
Ww

Varies (calculated - Table F-1-7)
This variable is site- and COPC-specific; it is calculated using the equation in Table F-1-7. Uncertainties associated
with this variable include:

(1) Cyy vauesare COPC- and site-specific. Uncertainties associated with this variable may be significant, and
should be summarized as part of each SLERA report.

(2) BCFgsay Values are intended to represent “generic aquatic vegetation species”, and therefore may over-
under-estimate exposure when applied to site-specific vegetation.
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| Variable Description | Units | Value
BCFA.om | Bioconcentration factor for unitless [(mg Varies
aguatic vegetation-to-aquatic COPC/kg FW This variable is COPC-, site-, habitat- and receptor-specific, and is calculated using the following equation to
omnivorous mammal tissue)/(mg compute the COPC concentration in aguatic omnivorous mammals through indirect dietary exposure. BCFay.om

COPC/kg WW)] | valuesare provided in Appendix D.

Pa Proportion of aguatic vegetation in unitless Otol
diet that is contaminated Default: 1.0

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fay Fraction of diet comprised of unitless Otol

aquatic vegetation This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of aquatic
vegetation. The default value for a screening level ecological risk assessment is 100 percent for computing
concentration based on an exclusive diet. For calculating an equal diet, F is determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on several factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.
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| Variable

Description Units Value
Ceu COPC concentration sorbed tobed | mg COPC/kg DW Varies (calculated - Table B-2-19)
sediment sediment This equation cal culates the concentration of contaminants sorbed to bed sediments. Uncertainties associated with
this equation include the following:

(1) The default variable values recommended for use in the equation in Table B-2-19 may not accurately represent
site-specific water body conditions. The degree of uncertainty associated with default variable valuesis
expected to be limited either because the probable ranges for these variables are narrow or because information
allowing reasonable estimates is generally available.

(2) Uncertainties associated with variables f,,, C,: and Kd, are largely associated with the use of default OC
content values in their calculation. The uncertainty may be significant in specific instances, because OC content
is known to vary widely in different locations in the same medium. This variable is site-specific.

BCFgsom | Bioconcentration factor for bed unitless [(mg Varies
sedi ment-to-aquatic omnivorous COPC/kg FW This variable is COPC-, site-, and receptor-specific, and is cal culated using the following equation to compute the
mammal pathways tissue)/(mg COPC concentration in aquatic omnivorous mammals through indirect sediment exposure. BCFgs oy Values are
COPC/kg DW provided in Appendix D.
sediment)]
Pgs Portion of ingested bed sediment unitless Otol
that is contaminated Default: 1.0

This variable is species- and site-specific, and depends on the percentage of soil ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used for a screening level risk assessment when site specific
information is not available. The following uncertainty is associated with this variable:

(1) The actual amount of contaminated soil ingested by species depends on site-specific information, receptor home
range, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and the proportion of soil ingested that is contaminated will likely be overestimated.
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| variable |

Description | Units | Value
Coctot Total COPC concentration in mg COPC/L Varies (calculated - Table B-2-17)
water column water
(or This variable is COPC- and site-specific and is calculated using Table B-2-17. Uncertainties associated with this
g COPC/m?® equation include the following:
water)
(1) All of thevariables in the equation in Table B-2-17 are COPC- and site-specific. Therefore, the use of default
values rather than site-specific values, for any or all of these variables, will contribute to the under- or
overestimation of C, g
(2) Uncertainty associated with f,. is largely the result of uncertainty associated with default OC content values and
may be significant in specific instances. Uncertainties associated with the variable L; and K, may also be
significant because of many variable-specific uncertainties.
The degree of uncertainly associated with the variables d,. and d, is expected to be minimal either because
information for estimating a variable (d,.) is generally available or because the probable range for a variable (d) is
narrow. The uncertainty associated with the variables f,. and C,, is associated with estimates of OC content.
Because OC content values can vary widely for different locations in the same medium, the uncertainty associated
with using default OC values may be significant in specific cases.
BCFy.om Bioconcentration factor for water- unitless [(mg Varies
to-aguatic omnivorous mammal COPC/kg FW This variable is COPC-, site-, and receptor-specific, and is cal culated using the following equation to compute the
tissue)/(mg COPC concentration in aquatic omnivorous mammal s through indirect water exposure. BCF,,.o\ values are provided
COPC/L water)] | in Appendix D.
Pw Portion of ingested water that is unitless Otol
contaminated Default: 1.0

This variable is species- and site-specific, and depends on the percentage of water ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used when site specific information is not available.

The following uncertainty is associated with this variable:
(1) Theactual amount of contaminated water ingested by species depends on site-specific information, receptor

homerange, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of ingested water that is contaminated will likely be overestimated.
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TABLE F-1-15

COPC CONCENTRATIONSIN OMNIVOROUS BIRDS
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 1 of 9)

Description

This equation calculates the COPC concentration in aquatic omnivorous birds through ingestion of plants, sediment, and water in the freshwater/wetland, brackish/intermediate marsh, and
saltmarsh food webs. The limitations and uncertainty introduced in cal culating this variable include the following:

(1) Variables: Cy, and C,4 are COPC- and site-specific. Uncertainties associated with these variables are site specific.
(2) Variables: BCFgsog, and BCF,,.os are calculated based on biotransfer factors for chicken (Bag,qen), @nd receptor specific ingestion rates, and therefore may introduce uncertainty when
used to compute concentrations for site-specific omnivorous birds.

Equation
FCM FCM
Cog = (Cg - Pg - Fg) + (Cy - = Paw * Fw) + (Cay - BCFuy om * Pav * Fav)
FCMy, FCMy,

+ (Cp " BCFy _om " Pa " Fau) + (Coq - BCFgg 05" Pas ) + (Cyer - BCRyop™ Py )

|Variab|e Description | Units | Value
Cos COPC concentration in omnivorous | mg COPC/kg FW
birds tissue
Cy COPC concentration in benthic mg COPC/kg FW Varies (calculated - Table F-1-11)
invertebrates tissue This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-11. Uncertainties

associated with this variable include the following:

(1) Cyy vauesare COPC- and site-specific.
(2) BCFgsg values are intended to represent “generic benthic invertebrate species”, and therefore may over
under-estimate exposure when applied to site-specific organisms.
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COPC CONCENTRATIONSIN OMNIVOROUS BIRDS
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 2 of 9)
|Variab|e Description Units Value
FCM+ 5 Food chain multiplier for trophic unitless Varies
FCMq., level 3 predator consuming trophic This variable is COPC- and trophic level-specific and is provided in Chapter 5, Table 5-2. The following
level 2 prey uncertainties are associated with this variable:

(1) FCMsdo not account for metabolism, thus for COPCs with significant metabolism, concentrations may be over-
estimated to an unknown degree.

(2) The application of FCMs for computing concentration in terrestrial food webs may introduce uncertainty (see
Chapter 5)

FCMs are obtained from the U.S. EPA 1995 “Great Lakes Watelit@liratiative Technical Sipport Document for
the Procedure to Determine Bioaccumulation Factors.”

Pg Proportion of benthic invertebrate unitless Otol
in diet that is contaminated Default: 1.0

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site splecific
information is not available. The following uncertainty is associated with this variable:

(1) The actual amount of contaminated food ingested by a species depends on food availability, diet compogjtion,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fg Fraction of diet comprised of unitless Otol
benthic invertebrates This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of benthic
invertebrates. The default value for a screening level ecological risk assessment is 100 percent for computin
concentration based on an exclusive diet. For calculating an equdldi&t,determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.
Uncertainties associated with this variable include:

(1) The actual proportion of the diet that is comprised of a specific dietary item depends on several factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimigtg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate expgsure
from ingestion of a single dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors. T’e
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TABLE F-1-15

COPC CONCENTRATIONSIN OMNIVOROUS BIRDS
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

I under-

(Page 3 of 9)
| Variable | Description Units Value
Cwm COPC concentration in water mg COPC/kg FW Varies (calculated - Table F-1-12)
invertebrates tissue This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-12. Uncertainties

associated with this variable include:

(1) C,, valuesare COPC- and site-specific.

(2) BCF,.w values are intended to represent “generic water invertebrate species”, and therefore may over- g
estimate exposure when applied to site-specific organisms.

P Proportion of water invertebrate in unitless Otol
diet that is contaminated Default: 1.0

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is

contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site splecific

information is not available. The following uncertainty is associated with this variable:

(1) The actual amount of contaminated food ingested by a species depends on food availability, diet compogjtion,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fu Fraction of diet comprised of wate unitless Otol

invertebrates

This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of wa
invertebrates. The default value for a screening level ecological risk assessment is 100 percent for computin
concentration based on an exclusive diet. For calculating an equdl.di&t,determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) The actual proportion of the diet that is comprised of a specific dietary item depends on several factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimitg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exp
from ingestion of a single dietary item.

er

sure

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure WT’en

applied to site-specific receptors.
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| Variable Description Units Value
Cav COPC concentration in aquatic mg COPC/kg Varies (calculated - Table F-1-7)
vegetation ingested by the animal ww This variable is site- and COPC-specific; it is calculated using the equation in Table F-1-7. Uncertainties associated

with this variable include:

(1) Cyynav vValues are COPC- and site-specific.
(2) BCFgsay Values are intended to represent “generic aquatic vegetation species”, and therefore may over-
under-estimate exposure when applied to site-specific vegetation.

=

BCF..0e | Bioconcentration factor for aquatic|  unitless [(mg Varies
vegetation-to-aquatic omnivorous COPC/kg FW | This variable is COPC-, site-, habitat- and receptor-specific, and is calculated using the following equation to
bird tissue)/(mg compute the COPC concentration in aquatic omnivorous birds through indirect dietary exp@fe,s values are

COPC/kg WW)] | provided in Appendix D.

Pa Proportion of aquatic vegetation in unitless Otol
diet that is contaminated Default: 1.0

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site splecific
information is not available. The following uncertainty is associated with this variable:

(1) The actual amount of contaminated food ingested by a species depends on food availability, diet compogjtion,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.
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| Variable Description Units Value
Fay Fraction of diet comprised of unitless Otol
aquatic vegetation This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of aquatic

vegetation. The default value for a screening level ecological risk assessment is 100 percent for computing
concentration based on an exclusive diet. For calculating an equal diet, Fy is determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on severa factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.

Ca COPC concentration in algae mg COPC/kg Varies (calculated - Table F-1-8)
ww This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-8. Uncertainties
associated with this variable include:

(1) C,, valuesare COPC- and site-specific.
(2) BCF,. Vvalues are intended to represent “generic algae species”, and therefore may over- or under-estirate
exposure when applied to site-specific species.

BCF, .0z | Bioconcentration factor for algae- unitless [(mg Varies
to-aquatic omnivorous bird COPC/kg FW | This variable is COPC-, site-, habitat- and receptor-specific, and is calculated using the following equation to
tissue)/(mg compute the COPC concentration in aquatic omnivorous birds through indirect dietary exp&te,s values are

COPC/kg WW)] | provided in Appendix D.
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| variable

Description

Units

Value

Pa

Proportion of algae in diet that is
contaminated

unitless

Otol
Default: 1.0

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommend that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fa

Fraction of diet comprised of algae

unitless

Otol
This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of algae. The
default value for a screening level ecological risk assessment is 100 percent for computing concentration based on an
exclusivediet. For calculating an equal diet, Fgq is determined based on the number of dietary components in the
total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on severa factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertai nties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.
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|Variab|e Description Units Value
Ceu COPC concentration in bed mg COPC/kg DW Varies (calculated - Table B-2-19)
sediment sediment

This equation cal culates the concentration of contaminants sorbed to bed sediments. Uncertainties associated with

this equation include the following:

(1) The default variable values recommended for use in the equation in Table B-2-19 may not accurately represent
site-specific water body conditions. The degree of uncertainty associated with default variable valuesis
expected to be limited either because the probable ranges for these variables are narrow or because information
allowing reasonable estimates is generally available.

(2) Uncertainties associated with variables f,,, C,: and Kd, are largely associated with the use of default OC
content values in their calculation. The uncertainty may be significant in specific instances, because OC content
is known to vary widely in different locations in the same medium. This variableis site-specific. It isthe
maximum COPC concentration in sediment in the assessment area and is computed from soil and surface water
concentrations using the ISCST3 air dispersion and deposition model, and fate and transport equations presented
in Chapter 3.

BCFgss | Bioconcentration factor for bed unitless [(mg Varies
sedi ment-to-aquatic omnivorous COPC/kg FW This variable is COPC-, site-, habitat- and receptor-specific, and is calculated using the following equation to
bird pathways tissue)/(mg compute the COPC concentration in aguatic herbivorous birds through indirect sediment exposure. BCFgs g Values
COPC/kg DW are provided in Appendix D.
sediment)]
Pgs Portion of ingested bed sediment unitless Otol
that is contaminated Default: 1.0

This variable is species- and site-specific, and depends on the percentage of soil ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used for a screening level risk assessment when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated soil ingested by species depends on site-specific information, receptor home
range, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and the proportion of soil ingested that is contaminated will likely be overestimated.

F-66




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

TABLE F-1-15
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|Variab|e | Description | Units | Value
Coctot Total COPC concentration in water mg COPC/L Varies (calculated - Table B-2-17)
column water This variable is COPC- and site-specific and is calculated using Table B-2-17. Uncertainties associated with this
(or equation include the following:
g COPC/m?®
water) (1) All of thevariablesin the equation in Table B-2-17 are COPC- and site-specific. Therefore, the use of default
values rather than site-specific values, for any or all of these variables, will contribute to the under- or
overestimation of C, g
(2) Uncertainty associated with f,. is largely the result of uncertainty associated with default OC content values and
may be significant in specific instances. Uncertainties associated with the variable L; and K, may also be
significant because of many variable-specific uncertainties.
The degree of uncertainly associated with the variables d,. and d, is expected to be minimal either because
information for estimating a variable (d,.) is generally available or because the probable range for a variable (dy) is
narrow. The uncertainty associated with the variables f,. and C,, is associated with estimates of OC content.
Because OC content values can vary widely for different locations in the same medium, the uncertainty associated
with using default OC values may be significant in specific cases.
BCFw.0s | Bioconcentration factor for water- unitless [(mg Varies
to-aguatic omnivorous bird COPC/kg FW This variable is COPC-, site-, and receptor-specific, and is cal culated using the following equation to compute the
tissue)/(mg COPC concentration in aquatic omnivorous birds through indirect exposure to water. BCF,.og vValues are provided in
COPC/L water)] | Appendix D.
Pw Portion of ingested water that is unitless Otol
contaminated Default: 1.0

This variable is species- and site-specific, and depends on the percentage of water ingested that is contaminated. U.S.
EPA OSW recommend that a default value of 1.0 be used when site specific information is not available.

The following uncertainty is associated with this variable:
(1) Theactual amount of contaminated water ingested by species depends on site-specific information, receptor

home range, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of ingested water that is contaminated will likely be overestimated.
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TABLE F-1-16

COPC CONCENTRATIONSIN OMNIVOROUS FISH
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 1 of 3)

(1) C,, valuesare COPC- and site-specific.
(2) The data set used to calculate BCF; is based on alimited number of test organisms and therefore may over- or under-estimate exposure when representing site-specific organisms.

Description

This equation cal culates the COPC concentration in omnivorous fish through ingestion of contaminated food and water exposure in the freshwater/wetland, brackish/intermediate marsh, and
saltmarsh food webs. The limitations and uncertainty introduced in cal culating this variable include the following:

Equation

Cor = Cy, - BCF - FCM_, 4

|Variab|e Description Units Value
Cor COPC concentration in omnivorous | mg COPC/kg FW
fish tissue
Caw Dissolved phase water mg COPC/L Varies (calculated - Table B-2-18)
concentration water

This variable is COPC- and site-specific. This equation cal culates the concentration of COPC dissolved in the water
column. Uncertainties associated with this equation include the following:

(1) Thevariablesin the equation in Table B-2-18 are site-specific. Therefore, the use of default values rather than
site-specific values, for any or al of these variables, will contribute to the under- or overestimation of Cy,. The
degree of uncertainty associated with TSSis expected to be relatively small, because information regarding
reasonable site-specific values for this variable are generally available or it can be easily measured. On the
other hand, the uncertainty associated with the variables C, and Kds, is associated with estimates of OC
content. Because OC content values can vary widely for different locations in the same media, using default OC
values may result in uncertainty in specific cases.
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TABLE F-1-16

COPC CONCENTRATIONSIN OMNIVOROUS FISH
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 2 of 3)
|Variab|e Description | Units | Value
BCF; Bioconcentration factor for water- unitless [(mg Varies
to-fish COPC/kg FW This variable is COPC-, site- and species-specific, and is provided in Appendix C. Thisvariableis calculated using
tissue)/(mg laboratory and field measured values as discussed Appendix C.
COPCIL water)]

The following uncertainties are associated with this variable:

(1) The COPC specific BCF; values may not accurately represent site-specific conditions, therefore over-or under-
estimating Cor to an unknown degree.

(2) The dataset used to calculate BCF;is based on alimited number of test species. The uncertainty associated
with cal culating concentrations using BCF; in site-specific organisms is unknown and may over- or under-
estimate Cgr.

FCM15 Food chain multiplier for trophic unitless Varies

level 3 predator

This variable is COPC- and trophic level-specific, and is provided in Chapter 5, Table 5-2. The following
uncertainties are associated with this variable:

(1) FCMsdo not account for metabolism, thus for COPCs with significant metabolism concentrations may be over-
estimated to an unknown degree.

(2) The application of FCMs for computing concentration in terrestrial food webs introduce uncertainty (see
Chapter 5).

FCMs are obtained from the U.S. EPA 1995 “Great Lakes Watelit@iratiative Technical Sipport Document for
the Procedure to Determine Bioaccumulation Factors.”
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TABLE F-1-16

COPC CONCENTRATIONSIN OMNIVOROUS FISH
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 3 of 3)
REFERENCES AND DISCUSSIONS

U.S. EPA. 1995. Great Lakes Water Quality Initiative Technical Support Document for the Procedure to Determine Bioaccumulation Factors. Office of Water. EPA-820-B-95-005.
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TABLE F-1-17

COPC CONCENTRATIONSIN CARNIVOROUSFISH
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 1 of 3)

(1) C,, valuesare COPC- and site-specific.
(2) The data set used to calculate BCF; is based on alimited number of test organisms and therefore may over- or under-estimate exposure when representing site-specific organisms.

Description

This equation cal culates the COPC concentration in carnivorous fish through ingestion of contaminated prey and water exposure in the freshwater/wetland, brackish/intermediate marsh, and
saltmarsh food webs. The limitations and uncertainty introduced in cal culating this variable include the following:

Equation

Cee = G, - BCF, - FCM,

|Variab|e

Description Units Value
Cer COPC concentration in carnivorous mg COPC/kg Varies
fish FW tissue Tissue concentration is expressed on awet weight basis (mg COPC/kg wet tissue).
Caw Dissolved phase water mg COPC/L Varies (calculated - Table B-2-18)
concentration water This variable is COPC- and site-specific. This equation cal culates the concentration of COPC dissolved in the water

column. Uncertainties associated with this equation include the following:

@

The variablesin the equation in Table B-2-18 are site-specific. Therefore, the use of default values rather than
site-specific values, for any or al of these variables, may contribute to the under- or overestimation of Cy,. The
uncertainty associated with the variables C,; and Kd, is associated with estimates of OC content. Because OC
content values can vary widely for different locations in the same media, using default OC values may result in
uncertainty in specific cases.
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TABLE F-1-17

COPC CONCENTRATIONSIN CARNIVOROUSFISH
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 2 of 3)
|Variab|e Description | Units | Value
BCF; Bioconcentration factor for water- unitless [(mg Varies
to-fish COPC/kg FW This variable is COPC-, site- and species-specific, and is provided in Appendix C. Thisvariableis calculated using
tissue)/(mg laboratory and field measured values as discussed in Appendix C.
COPCIL water)]

The following uncertainties are associated with this variable:

(1) The COPC specific BCF; values may not accurately represent site-specific conditions, therefore over-or under-
estimating Cce to an unknown degree.

(2) The dataset used to calculate BCF;is based on alimited number of test species. The uncertainty associated
with cal culating concentrations using BCF; in site-specific organisms is unknown and may over- or under-
estimate Cg.

FCMq., Food chain multiplier for trophic unitless Varies

level 4 predator

This variable is COPC- and trophic level-specific and is provided in Chapter 5, Table 5-2. The following
uncertainties are associated with this variable:

(1) FCMsdo not account for metabolism, thus for COPCs with significant metabolism concentrations may be over-
estimated to an unknown degree.

(2) The application of FCMs for computing concentration in terrestrial food webs introduce uncertainty (see
Chapter 5).

FCMs are obtained from the U.S. EPA 1995 “Great Lakes Watelit@uratiative Technical Sipport Document for
the Procedure to Determine Bioaccumulation Factors.”
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TABLE F-1-17

COPC CONCENTRATIONSIN CARNIVOROUSFISH
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 3 of 3)
REFERENCES AND DISCUSSIONS

U.S. EPA. 1995. Great Lakes Water Quality Initiative Technical Support Document for the Procedure to Determine Bioaccumulation Factors. Office of Water. EPA-820-B-95-005.
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TABLE F-2-1

COPC DOSE INGESTED TERMSIN HERBIVOROUSMAMMALS
IN FOREST, SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 1 of 4)

Description

This equation calculates the daily dose through exposure to contaminated food or prey, soil, and water in herbivorous mammals in upland forest, shortgrass prairie, tallgrass prairie, and
shrub/scrub food webs. The limitations and uncertainties introduced in calculating this variable include the following:

(1) VariablesCsand C, are COPC- and site-specific. Uncertainties associated with these variables will be site specific.
(2) Variables BCFg, and BCF,.,\ are based on biotransfer factors for beef cattle (Bay,), and receptor-specific ingestion rates, and therefore may introduce uncertainty when used to
compute a daily dose for representative site-specific herbivorous mammals.

Equation

Dim = (CTP "Ry - P Fop ) * (CS' IRs 1 - Ps) * (CV\,Ctot " IRyhm Pw)

| Variable | Description | Units Value
Dum Dose COPC ingested for mg COPC/kg
herbivorous mammals BW-day
Ce COPC concentration in terrestrial mg COPC/kg Varies
plants ww This variable is site- and COPC-specific; it is calculated using the equation in Table F-1-1.

Uncertainties introduced by this variable include the following:

(1) Some of the variables in the equations in Tables B-3-1, B-3-2, and B-3-3—incg]i@yv, Q, Dydp, and
Dywp—are COPC- and site-specific.

(2) Inthe equation in Table B-3-1, uncertainties associated with other variables include the follgy(vejues
for organic compounds estimated on the basis of the behavior of polystyrene microsppgest)mated on
the basis of a generalized empirical relationship)estimation process does not consider chemical
degradation). All of these uncertainties contribute to the overall uncertainty associat€g-with
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TABLE F-2-1

COPC DOSE INGESTED TERMSIN HERBIVOROUSMAMMALS
IN FOREST, SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 2 of 4)

|Variab|e

Description

Units

Value

IR

Food ingestion rate of herbivorous
mammal

kg WW/kg BW-
day

Varies
Food ingestion rates (IR, are site-, receptor-, and habitat-specific and are provided in Chapter 5, Table 5-1.

(1) Food ingestion rates are influenced by several factors including: metabolic rate, energy requirements for growth
and reproduction, and dietary composition. Ingestion rates are a so influenced by ambient temperature, receptor
activity level and body weight (U.S. EPA 1993). These factors introduce an unknown degree of uncertainty
when used to estimate daily dose.

F)TP

Proportion of terrestrial plant in
diet that is contaminated

unitless

Otol
Default: 1
This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

FTP

Fraction of diet comprised of
terrestrial plants

unitless

Otol
This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of terrestrial
plants. The default value for a screening level ecological risk assessment is 100 percent for computing concentration
based on an exclusive diet. For calculating an equal diet, F is determined based on the number of dietary
components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on several factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.
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TABLE F-2-1

COPC DOSE INGESTED TERMSIN HERBIVOROUSMAMMALS
IN FOREST, SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 3 of 4)
|Variab|e Description Units Value
Cs COPC concentration in soil mg COPC /kg Varies
DW sail This variable is COPC- and site-specific, and should be calculated using the equation in Table B-1-1. Cgis expressed
on adry weight basis.
Uncertainties associated with this variable include:
(1) For soluble COPCs, leaching might lead to movement to below 1 centimeter in untilled sails, resulting a greater
mixing depth. This uncertainty may overestimate Cs.
(2) Deposition to hard surfaces may result in dust residues that have negligible dilution (as aresult of potential
mixing with in situ materials) in comparison to that of other residues. This uncertainty may underestimate Cs
(3) Modeled soil concentrations may not accurately represent site-specific conditions. Asaresult, the actual COPC
concentration in soil may be under- or overestimated to an unknown degree.
IRs 1M Sail ingestion rate of omnivorous kg DW/kg BW- Varies
mammal day This variable is site-, receptor-, and habitat-specific, and is discussed in Chapter 5. Ingestion rates for example
measurement receptors are presented in Chapter 5, Table 5-1. Uncertainties associated with this variable include the
following:
(1) IRsvauesmay under- or over-estimate BCFs when applied for site-specific organisms.
P Proportion of ingested sail that is unitless Otol
contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of soil ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used for a screening level risk assessment when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated soil ingested by species depends on site-specific information, receptor
homerange, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of soil ingested that is contaminated will likely be overestimated.
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TABLE F-2-1

COPC DOSE INGESTED TERMSIN HERBIVOROUSMAMMALS
IN FOREST, SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 4 of 4)

| variable |

Description

Units

Value

Cuctot

Total COPC concentration in water
column

mg COPC/L
water

Varies (calculated - Table B-2-17)
This variable is COPC- and site-specific and is calculated using Table B-2-17. Uncertainties associated with this
equation include the following:

(1) All of thevariablesin the equation in Table B-2-17 are COPC- and site-specific. Therefore, the use of default
values rather than site-specific values, for any or all of these variables, will contribute to the under- or
overestimation of C, g

(2) Uncertainty associated with f,. is largely the result of uncertainty associated with default OC content values and
may be significant in specific instances. Uncertainties associated with the variable L; and k,, may also be
significant because of many variable-specific uncertainties.

The degree of uncertainly associated with the variables d,. and d, is expected to be minimal either because
information for estimating a variable (d,.) is generally available or because the probable range for a variable (d) is
narrow. The uncertainty associated with the variables f,. and C, is associated with estimates of OC content.
Because OC content values can vary widely for different locations in the same media, using default OC values may
result in uncertainty in specific cases.

IRwm

Water ingestion rate of herbivorous
mammal

L/kg BW-day

Varies
This variable is receptor- and habitat-specific, and is discussed in Chapter 5. Ingestion rates for example
measurement receptors are presented in Chapter 5, Table 5-1. The following uncertainty is associated with this
variable:

(1) Water ingestion rates are strongly influenced by animal behavior and environmental factors and may over- or
under- estimate BCF..;y to an unknown degree.

Pw

Proportion of ingested water that is
contaminated

unitless

Otol
Default: 1
This variable is species- and site-specific, and depends on the percentage of water ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used when site specific information is not available.

The following uncertainty is associated with this variable:
(1) Theactual amount of contaminated water ingested by species depends on site-specific information, receptor

homerange, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of ingested water that is contaminated will likely be overestimated.
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TABLE F-2-2

COPC DOSE INGESTED TERMSIN HERBIVOROUS BIRDS
IN FOREST, SHRUB/SCRUB, SHORTGRASS PRAIRIE, AND TALLGRASS PRAIRIE FOOD WEBS

(Page 1 of 5)

Description

This equation calculates the daily dose through exposure to contaminated food/prey, sail, and water in herbivorous birds in upland forest, shortgrass prairie, tallgrass prairie, and shrub/scrub
food webs. The limitations and uncertainties introduced in cal culating this variable include the following:

(1) Variables Cg, and C,;g are COPC- and site-specific. Uncertainties associated with these variables will be site-specific.
(2) Variables BCFgg, and BCF,,s are based on biotransfer factors for chicken (Bag,«en), @nd receptor specific ingestion rates, and therefore may introduce uncertainty when used to
compute a daily dose representing site-specific herbivorous birds.

Equation

Dig = (CTP " IR - Prp - FTP) * (CS IR g Ps) * (CV\,Ctot " IRyhg Pw)

animal

| Variable | Description | Units Value
Dug Dose COPC ingested for mg/kg BW-day
herbivorous birds
(o Concentration of COPC in mg COPC/kg Varies
terrestrial plants ingested by the ww This variable is site- and COPC-specific; it is calculated using the equation in Table F-1-1.

Uncertainties introduced by this variable include the following:

(1) Some of the variables in the equations in Tables B-3-1, B-3-2, and B-3-3—inc&]i@yv, Q, Dydp, and
Dywp—are COPC- and site-specific. Uncertainties associated with these variables may be significant, a
should be summarized as part of each SLERA report.

(2) Inthe equation in Table B-3-1, uncertainties associated with other variables include the follgy(vejues
for organic compounds estimated on the basis of the behavior of polystyrene microsppgest)mated on
the basis of a generalized empirical relationship),lkan@stimation process does not consider chemical
degradation). All of these uncertainties contribute to the overall uncertainty associat€g-with
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TABLE F-2-2

COPC DOSE INGESTED TERMSIN HERBIVOROUS BIRDS
IN FOREST, SHRUB/SCRUB, SHORTGRASS PRAIRIE, AND TALLGRASS PRAIRIE FOOD WEBS

(Page 2 of 5)

|Variab|e

Description

Units

Value

IRue

Food ingestion rate of herbivorous
bird

kg WW/kg BW-
day

Varies
This variable is receptor-specific, and is discussed in Chapter 5. Ingestion rates for example measurement receptors
are provided in Chapter 5, Table 5-1. Uncertainties associated with this variable include:

(1) Food ingestion rates are influenced by several factors including: metabolic rate, energy requirements for growth
and reproduction, and dietary composition. Ingestion rates are a so influenced by ambient temperature, receptor
activity level and body weight U.S. EPA (1993). These factors introduce an unknown degree of uncertainty
when used to estimate daily dose.

(2) IR values may over- or under- estimate exposure when applied to site-specific receptors.

Proportion of terrestrial plant diet
that is contaminated

unitless

Otol
Default: 1
This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

FTP

Fraction of diet comprised of
terrestrial plants

unitless

Otol
This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of terrestrial
plants. The default value for a screening level ecological risk assessment is 100 percent for computing concentration
based on an exclusive diet. For calculating an equal diet, F is determined based on the number of dietary
components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on severa factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fy when applided to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertaintiy and may over-estimate exposure
from ingestion of asingle dietary item.

(3) Thedefalut value for an equal diet introduces uncertainity and may over- or under- estimate exposure when
applied to site-specific receptors.
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TABLE F-2-2

COPC DOSE INGESTED TERMSIN HERBIVOROUS BIRDS
IN FOREST, SHRUB/SCRUB, SHORTGRASS PRAIRIE, AND TALLGRASS PRAIRIE FOOD WEBS

(Page 3 of 5)
|Variab|e Description | Units Value
Cs COPC soil concentration mg COPC /kg Varies
DW sail This variable is COPC- and site-specific, and should be calculated using the equation in Table B-1-1. Thisvariableis
calculated from stack emissions using the ISCST3 air dispersion and deposition model and soil fate and transport
equations presented in Appendix B. Cgis expressed on adry weight basis.
Uncertainties associated with this variable include:
(1) For soluble COPCs, leaching might lead to movement to below 1 centimeter in untilled sails, resulting a greater
mixing depth. This uncertainty may overestimate Cs and Cs;p.
(2) Deposition to hard surfaces may result in dust residues that have negligible dilution (as aresult of potential
mixing with in situ materials) in comparison to that of other residues. This uncertainty may underestimate Cs
(3) Modeled soil concentrations may not accurately represent site-specific conditions. Asaresult, the actual COPC
concentration in soil may be under- or overestimated to an unknown degree.
IRsHe Soil ingestion rate for herbivorous kg DW/kg BW- Varies
bird day Thisvariableis site-, receptor-, and habitat-specific, and is discussed in Chapter 5. Ingestion rates for example
measurement receptors are presented in Chapter 5, Table 5-1. Uncertainties associated with this variable include the
following:
(1) IRsvauesmay under- or over-estimate BCFs when applied for site-specific organisms.
P Proportion of ingested sail that is unitless Otol
contamanted Default: 1

This variable is species- and site-specific, and depends on the percentage of soil ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used for a screening level risk assessment when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated soil ingested by species depends on site-specific information, receptor
homerange, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of soil ingested that is contaminated will likely be overestimated.

F-81




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

TABLE F-2-2

COPC DOSE INGESTED TERMSIN HERBIVOROUS BIRDS
IN FOREST, SHRUB/SCRUB, SHORTGRASS PRAIRIE, AND TALLGRASS PRAIRIE FOOD WEBS

(Page 4 of 5)

| variable |

Description

| Units

| Value

Cuctot

Total COPC concentration in water
column

mg COPC/L
water
(or
g COPC/m?®
water)

Varies (calculated - Table B-2-16)
This variable is COPC- and site-specific and is calculated using Table B-2-16. Uncertainties associated with this
equation include the following:

(1) All of thevariables in the equation in Table B-2-16. are COPC- and site-specific. Therefore, the use of default
values rather than site-specific values, for any or all of these variables, will contribute to the under- or
overestimation of C, g

(2) Uncertainty associated with f,. is largely the result of uncertainty associated with default OC content values and
may be significant in specific instances. Uncertainties associated with the variable L; and K,,, may also be
significant because of many variable-specific uncertainties.

The degree of uncertainly associated with the variables d,. and d, is expected to be minimal either because
information for estimating a variable (d,.) is generally available or because the probable range for avariable (dy) is
narrow. The uncertainty associated with the variables f,. and C, is associated with estimates of OC content.
Because OC content values can vary widely for different locations in the same medium, the uncertainty associ ated
with using default OC values may be significant in specific cases.

IRws

Water ingestion rate for
herbivorous bird

kg WW/kg BW-
day

Varies
This variable is receptor- and habitat-specific, and is discussed in Chapter 5. Ingestion rates for example
measurement receptors are presented in Chapter 5, Table 5-1. The following uncertainty is associated with this
variable:

(1) Water ingestion rates are strongly influenced by animal behavior and environmental factors and may over- or
under- estimate BCF,..;g t0 an unknown degree.

Proportion of ingested water that is
contaminated

unitless

Otol
Default: 1
This variable is species- and site-specific, and depends on the percentage of water ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used when site specific information is not available.

The following uncertainty is associated with this variable:
(1) Theactual amount of contaminated water ingested by species depends on site-specific information, receptor

homerange, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of ingested water that is contaminated will likely be overestimated.
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TABLE F-2-2

COPC DOSE INGESTED TERMSIN HERBIVOROUS BIRDS
IN FOREST, SHRUB/SCRUB, SHORTGRASS PRAIRIE, AND TALLGRASS PRAIRIE FOOD WEBS

(Page 5 of 5)
REFERENCES AND DI SCUSSIONS

U.S. EPA. 1993. Wildlife Exposure Factor Handbook. Volumes | and Il. Office of Research and Development. EPA/600/R-93/187a.
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TABLE F-2-3

COPC DOSE INGESTED TERMSIN OMNIVOROUS MAMMALS
IN FOREST, SHRUB/SCRUB, SHORTGRASS PRAIRIE, AND TALLGRASS PRAIRIE FOOD WEBS

(Page 1 of 8)

Description

This equation calculates the daily dose through exposure to contaminated food/prey, sail, and water in omnivorous mammals in upland forest, shortgrass prairie, tallgrass prairie, and
shrub/scrub food webs. The limitations and uncertainties introduced in calculating this variable include the following:

(1) Variables C,and C,4 are COPC- and site-specific. Uncertainties associated with these variables will be site-specific.
(2) Variables BCFsqy, and BCF.oy are based on biotransfer factors for beef cattle (Ba,.), and receptor-specific ingestion rates, and therefore may introduce uncertainty when used to
compute a representative daily dose for site-specific omnivorous mammals.

Equation

Dom = (CHM " IRom * Puy - FHM) * (CHB " IRoy * Pug - FHB) * (Cle " IRom * Py - Fle)

* (CTP " IRom * Prp FTP) * (Cs "IRs ou Ps) * (CV\,Ctot " IRy-om - Pw)

|Variab|e Description Units Value
Dowm Dose COPC ingested for mg COPC/kg
omnivorous mammals BW-day
Cim Concentration of COPC in mg COPC/kg FW Varies (calculated - Table F-1-2)
herbivorous mammals tissue This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-9. Uncertainties

associated with this variable include:

(1) Variables Cyy and C, 4 are COPC- and site-specific.

(2) Variables BCFgyy, and BCF,.,\ are based on biotransfer factors for beef cattle (Ba, ), and receptor-specific
ingestion rates, and therefore may introduce uncertainty when used to compute concentrations for site-specific
herbivorous mammals.
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TABLE F-2-3

COPC DOSE INGESTED TERMSIN OMNIVOROUS MAMMALS
IN FOREST, SHRUB/SCRUB, SHORTGRASS PRAIRIE, AND TALLGRASS PRAIRIE FOOD WEBS

(Page 2 of 8)

|Variab|e

Description

Units

Value

IRom

Food ingestion rate of omnivorous
mammal

kg WW/kg BW-
day

Varies
This variable is receptor-specific, and is discussed in Chapter 5. Ingestion rates for example measurement receptors
are provided in Chapter 5, Table 5-1. Uncertainties associated with this variable include:

(1) Food ingestion rates are influenced by several factors including: metabolic rate, energy requirements for growth
and reproduction, and dietary composition. Ingestion rates are a so influenced by ambient temperature, receptor
activity level and body weight U.S. EPA (1993). These factors introduce an unknown degree of uncertainty
when used to estimate daily dose.

(2) IRvalues may over- or under- estimate exposure when applied to site-specific receptors.

Proportion of herbivorous mammal
in diet that is contaminated

unitless

Otol
Default: 1
This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommend that a default value of 1.0 be used for all food types when site specific
information is not available. Uncertainties associated with this variable include:

The actual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Frim

Fraction of diet comprised of
herbivorous mammals

unitless

Otol
This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of herbivorous
mammals. The default value for a screening level ecological risk assessment is 100 percent for computing
concentration based on an exclusive diet. The application of an equal diet is further discussed in section Chapter 5.

Uncertainties associated with this variable include:
(1) Theactual proportion of the diet that is comprised of herbivorous mammals depends on several factors

including: food availability, animal behavior, species composition, and seasonal influences. Therefore a
default value of 100 percent for the exclusive diet, may over-estimate dietary exposure.
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TABLE F-2-3

COPC DOSE INGESTED TERMSIN OMNIVOROUS MAMMALS
IN FOREST, SHRUB/SCRUB, SHORTGRASS PRAIRIE, AND TALLGRASS PRAIRIE FOOD WEBS

(Page 3 of 8)
|Variab|e Description | Units Value
Cus Concentration of COPC in mg COPC/kg FW Varies (calculated - Table F-1-10)
herbivorous birds tissue This variable is site-specific and chemical-specific; it is calculated using the equation in Table F-1-10. Uncertainties
associated with this variable include:

(1) Variables: Cy, and C,4 are COPC- and site-specific.

(2) Variables: BCFg, s and BCF,.s are based on biotransfer factors for beef cattle (Bay,qen), and receptor-specific
ingestion rates, and therefore may introduce uncertainty when used to compute concentrations for site-specific
herbivorous mammals.

Pus Proportion of herbivorous birdsin unitless Otol
diet that is contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is

contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific

information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fus Fraction of diet comprised of unitless Otol

herbivorous birds

This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of herbivorous
birds. The default value for a screening level ecological risk assessment is 100 percent for computing concentration
based on an exclusive diet. For calculating an equal diet, F is determined based on the number of dietary
components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on severa factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.
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TABLE F-2-3

COPC DOSE INGESTED TERMSIN OMNIVOROUS MAMMALS
IN FOREST, SHRUB/SCRUB, SHORTGRASS PRAIRIE, AND TALLGRASS PRAIRIE FOOD WEBS

(Page 4 of 8)
| Variable Description | Units Value
Ciw Concentration of COPC in mg COPC/kg FW Varies (calculated - Table F-1-3)
invertebrates tissue This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-3. Uncertainties

associated with this variable include:

(1) Modeled soil concentrations may not accurately represent site-specific conditions. As aresult, the actual COPC
concentration in soil used to calculate the COPC concentration in invertebrates may be under- or overestimated
to an unknown degree.

(2) BCFs,\ values may not accurately represent site-specific soil conditions and therefore, may over- or under-
estimate Cyy.

P Proportion of invertebrate in diet unitless Otol

that is contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fiw Fraction of diet comprised of unitless Otol

invertebrates This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of
invertebrates. The default value for a screening level ecological risk assessment is 100 percent for computing
concentration based on an exclusive diet. For calculating an equal diet, F, is determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on severa factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertai nties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.
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TABLE F-2-3

COPC DOSE INGESTED TERMSIN OMNIVOROUS MAMMALS
IN FOREST, SHRUB/SCRUB, SHORTGRASS PRAIRIE, AND TALLGRASS PRAIRIE FOOD WEBS

(Page 5 of 8)
|Variab|e | Description | Units Value
Cre COPC concentration in terrestrial mg COPC/kg Varies
plants ww This variable is site- and COPC-specific; it is calculated using the equation in Table F-1-1.

Uncertainties introduced by this variable include the following:

(1) Some of the variables in the equations in Tables B-3-1, B-3-2, and B-3-3—incg]i@yv, Q, Dydp, and
Dywp—are COPC- and site-specific.

(2) Inthe equation in Table B-3-1, uncertainties associated with other variables include the follgy(vejues
for organic compounds estimated on the basis of the behavior of polystyrene microsppgest)mated on
the basis of a generalized empirical relationship),lkan@stimation process does not consider chemical
degradation). All of these uncertainties contribute to the overall uncertainty associat€g-with

Pre Proportion of terrestrial plant in unitless Otol
diet that is contaminated Default: 1
This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site splecific
information is not available. The following uncertainty is associated with this variable:

(1) The actual amount of contaminated food ingested by a species depends on food availability, diet compogjtion,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fre Fraction of diet comprised of unitless Otol

terrestrial plants

This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of terfgstrial

plants. The default value for a screening level ecological risk assessment is 100 percent for computing conce
based on an exclusive diet. For calculating an equalRdjgis determined based on the number of dietary
components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) The actual proportion of the diet that is comprised of a specific dietary item depends on several factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimiatg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exp
from ingestion of a single dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure WT

applied to site-specific receptors.
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TABLE F-2-3

COPC DOSE INGESTED TERMSIN OMNIVOROUS MAMMALS
IN FOREST, SHRUB/SCRUB, SHORTGRASS PRAIRIE, AND TALLGRASS PRAIRIE FOOD WEBS

(Page 6 of 8)
|Variab|e Description | Units Value
Cs COPC concentration in soil mg COPC /kg Varies
DW sail This variable is COPC- and site-specific, and should be calculated using the equation in Table B-1-1. Cgis expressed
on adry weight basis.
Uncertainties associated with this variable include:
(1) For soluble COPCs, leaching might lead to movement to below 1 centimeter in untilled sails, resulting a greater
mixing depth. This uncertainty may overestimate Cs.
(2) Deposition to hard surfaces may result in dust residues that have negligible dilution (as aresult of potential
mixing with in situ materials) in comparison to that of other residues. This uncertainty may underestimate Cs
(3) Modeled soil concentrations may not accurately represent site-specific conditions. Asaresult, the actual COPC
concentration in soil may be under- or overestimated to an unknown degree.
IRsom Sail ingestion rate of omnivorous kg DW/kg BW- Varies
mammal day This variable is site-, receptor-, and habitat-specific, and is discussed in Chapter 5. Ingestion rates for example
measurement receptors are presented in Chapter 5, Table 5-1. Uncertainties associated with this variable include the
following:
(1) IRsvauesmay under- or over-estimate BCFs when applied for site-specific organisms.
P Proportion of ingested sail that is unitless Otol
contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of soil ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used for a screening level risk assessment when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated soil ingested by species depends on site-specific information, receptor
homerange, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of soil ingested that is contaminated will likely be overestimated.
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TABLE F-2-3

COPC DOSE INGESTED TERMSIN OMNIVOROUS MAMMALS
IN FOREST, SHRUB/SCRUB, SHORTGRASS PRAIRIE, AND TALLGRASS PRAIRIE FOOD WEBS

(Page 7 of 8)

| variable |

Description

Units

| Value

Cuctot

Total COPC concentration in water
column

mg COPC/L
water
(or
g COPC/m?®
water)

Varies (calculated - Table B-2-17)
This variable is COPC- and site-specific and is calculated using Table B-2-17. Uncertainties associated with this
equation include the following:

(1) All of thevariablesin the equation in Table B-2-17 are COPC- and site-specific. Therefore, the use of default
values rather than site-specific values, for any or all of these variables, will contribute to the under- or
overestimation of C, g

(2) Uncertainty associated with f,. is largely the result of uncertainty associated with default OC content values and
may be significant in specific instances. Uncertainties associated with the variable L; and K, may result
because of many variable-specific uncertainties.

The degree of uncertainly associated with the variables d,. and d, is expected to be minimal either because
information for estimating a variable (d,.) is generally available or because the probable range for avariable (dy) is
narrow. The uncertainty associated with the variables f,. and C, is associated with estimates of OC content.
Because OC content values can vary widely for different locations in the same media, using default OC values may
result in uncertainty in specific cases.

IRV\/-OM

Water ingestion rate for
omnivorous mammal

L/kg DW-day

Varies
This variable is receptor- and habitat-specific, and is discussed in Chapter 5. Ingestion rates for example
measurement receptors are presented in Chapter 5, Table 5-1. The following uncertainty is associated with this
variable:

(1) Water ingestion rates are influenced by animal behavior and environmental factors and may over- or under-
estimate BCF,,. oy t0 an unknown degree.

Proportion of ingested water that is
contaminated

unitless

Otol
Default: 1
This variable is species- and site-specific, and depends on the percentage of water ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used when site specific information is not available.

The following uncertainty is associated with this variable:
(1) Theactual amount of contaminated water ingested by species depends on site-specific information, receptor

homerange, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of ingested water that is contaminated will likely be overestimated.
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TABLE F-2-3

COPC DOSE INGESTED TERMSIN OMNIVOROUS MAMMALS
IN FOREST, SHRUB/SCRUB, SHORTGRASS PRAIRIE, AND TALLGRASS PRAIRIE FOOD WEBS

(Page 8 of 8)
REFERENCES AND DISCUSSIONS

U.S. EPA. 1993. Wildlife Exposure Factor Handbook. Volumes | and Il. Office of Research and Development. EPA/600/R-93/187a
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TABLE F-2-4

COPC DOSE INGESTED TERMSIN OMNIVOROUSBIRDS
IN FOREST, SHRUB/SCRUB, TALLGRASS PRAIRIE, AND SHORTGRASS PRAIRIE FOOD WEBS

(Page 1 of 6)

Description

This equation calculates the daily dose through exposure to contaminated food/prey, soil, and water in omnivorous birds in upland forest, shortgrass prairie, tallgrass prairie, and shrub/scrub
food webs. The limitations and uncertainties introduced in cal culating this variable include the following:

(1) Variables C,and C,4 are COPC- and site-specific. Uncertainties associated with these variables will be site specific.
(2) Variables BCFgqg, and BCF,,.os are based on biotransfer factors for chicken (Bag,«en), @nd receptor specific ingestion rates, and therefore may introduce uncertainty when used to
compute a daily dose for site-specific omnivorous birds.

Equation

Dog = (Cle " IRog " Py Fle) * (CTP " IRog * Prp - FTP) * (Cs IR o Ps) * (CV\,Ctot " IRy 08 ° PW)

|Variab|e Description Units Value
Dog Dose COPC ingested for mg COPC/kg
omnivorous birds BW-day
Ciw Concentration of COPC in mg COPC/kg FW Varies (calculated - Table F-1-3)
invertebrates tissue This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-3. Uncertainties

associated with this variable include:

(1) Modeled soil concentrations may not accurately represent site-specific conditions. As aresult, the actual COPC
concentration in soil used to calculate the COPC concentration in invertebrates may be under- or overestimated
to an unknown degree.

(2) BCFs,\ values may not accurately represent site-specific soil conditions and therefore, may over- or under-
estimate Cyy.
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TABLE F-2-4

COPC DOSE INGESTED TERMSIN OMNIVOROUSBIRDS
IN FOREST, SHRUB/SCRUB, TALLGRASS PRAIRIE, AND SHORTGRASS PRAIRIE FOOD WEBS

(Page 2 of 6)
|Variab|e Description | Units Value
IR Food ingestion rate of omnivorous kg WW/kg BW- Varies
bird day This variable is receptor-specific, and is discussed in Chapter 5. Ingestion rates for example measurement receptors

are provided in Chapter 5, Table 5-1. Uncertainties associated with this variable include:

(1) Food ingestion rates are influenced by several factors including: metabolic rate, energy requirements for growth
and reproduction, and dietary composition. Ingestion rates are a so influenced by ambient temperature, receptor
activity level and body weight U.S. EPA (1993). These factors introduce an unknown degree of uncertainty
when used to estimate daily dose.

(2) IR values may over- or under- estimate exposure when applied to site-specific receptors.

P Proportion of invertebrate in diet unitless Otol

that is contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fiw Fraction of diet comprised of unitless Otol

invertebrates This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of
invertebrates. The default value for a screening level ecological risk assessment is 100 percent for computing
concentration based on an exclusive diet. For calculating an equal diet, F, is determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on severa factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertai nties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.
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TABLE F-2-4

COPC DOSE INGESTED TERMSIN OMNIVOROUSBIRDS
IN FOREST, SHRUB/SCRUB, TALLGRASS PRAIRIE, AND SHORTGRASS PRAIRIE FOOD WEBS

(Page 3 of 6)
|Variab|e | Description | Units Value
Cre COPC concentration in terrestrial mg COPC/kg Varies
plants ww This variable is site- and COPC-specific; it is calculated using the equation in Table F-1-1.

Uncertainties introduced by this variable include the following:

(1) Some of the variables in the equations in Tables B-3-1, B-3-2, and B-3-3—incg]i@yv, Q, Dydp, and
Dywp—are COPC- and site-specific.

(2) Inthe equation in Table B-3-1, uncertainties associated with other variables include the follgy(vejues
for organic compounds estimated on the basis of the behavior of polystyrene microsppgest)mated on
the basis of a generalized empirical relationship),lkan@stimation process does not consider chemical
degradation).

Pre Proportion of terrestrial plant in unitless Otol
diet that is contaminated Default: 1
This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site splecific
information is not available. The following uncertainty is associated with this variable:

(1) The actual amount of contaminated food ingested by a species depends on food availability, diet compogjtion,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fre Fraction of diet comprised of unitless Otol

terrestrial plants

This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of terfgstrial

plants. The default value for a screening level ecological risk assessment is 100 percent for computing conce
based on an exclusive diet. For calculating an equalRdjgis determined based on the number of dietary
components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) The actual proportion of the diet that is comprised of a specific dietary item depends on several factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimiatg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exp
from ingestion of a single dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure WT

applied to site-specific receptors.
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TABLE F-2-4

COPC DOSE INGESTED TERMSIN OMNIVOROUSBIRDS
IN FOREST, SHRUB/SCRUB, TALLGRASS PRAIRIE, AND SHORTGRASS PRAIRIE FOOD WEBS

(Page 4 of 6)
|Variab|e Description | Units Value
Cs COPC concentration in soil mg COPC /kg Varies
DW sail This variable is COPC- and site-specific, and should be calculated using the equation in Table B-1-1. Cgis expressed
on adry weight basis.
Uncertainties associated with this variable include:
(1) For soluble COPCs, leaching might lead to movement to below 1 centimeter in untilled sails, resulting a greater
mixing depth. This uncertainty may overestimate Cs.
(2) Deposition to hard surfaces may result in dust residues that have negligible dilution (as aresult of potential
mixing with in situ materials) in comparison to that of other residues. This uncertainty may underestimate Cs.
(3) Modeled soil concentrations may not accurately represent site-specific conditions. As aresult, the actual
IRs o8 Soil ingestion rate for omnivorous kg DW/kg BW- Varies
bird day This variable is site-, receptor-, and habitat-specific, and is discussed in Chapter 5. Ingestion rates for example
measurement receptors are presented in Chapter 5, Table 5-1. Uncertainties associated with this variable include the
following:
(1) IRgvauesmay under- or over-estimate BCFs when applied to site-specific organisms.
P Proportion of ingested sail that is unitless Otol
contamanted Default: 1

This variable is species- and site-specific, and depends on the percentage of soil ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used for a screening level risk assessment when site-specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated soil ingested by species depends on site-specific information, receptor
homerange, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of soil ingested that is contaminated may be overestimated.
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TABLE F-2-4

COPC DOSE INGESTED TERMSIN OMNIVOROUSBIRDS
IN FOREST, SHRUB/SCRUB, TALLGRASS PRAIRIE, AND SHORTGRASS PRAIRIE FOOD WEBS

(Page 5 of 6)

| variable |

Description

Units

| Value

Cuctot

Total COPC concentration in water
column

mg COPC/L
water
(or
g COPC/m?®
water)

Varies (calculated - Table B-2-17)
This variable is COPC- and site-specific and is calculated using Table B-2-17. Uncertainties associated with this
equation include the following:

(1) All of thevariablesin the equation in Table B-2-17 are COPC- and site-specific. Therefore, the use of default
values rather than site-specific values, for any or all of these variables, will contribute to the under- or
overestimation of C, g

(2) Uncertainty associated with f,. is largely the result of uncertainty associated with default OC content values and
may be significant in specific instances. Uncertainties associated with the variable L; and K, may also be
significant because of many variable-specific uncertainties.

The degree of uncertainly associated with the variables d,. and d, is expected to be minimal either because
information for estimating a variable (d,.) is generally available or because the probable range for a variable (d) is
narrow. The uncertainty associated with the variables f,. and C, is associated with estimates of OC content.
Because OC content values can vary widely for different locations in the same media, default OC values will result in
uncertainty in specific cases.

IRw.08

Water ingestion rate for
omnivorous bird

L/kg BW-day

Varies
This variable is receptor- and habitat-specific, and is discussed in Chapter 5. Ingestion rates for example
measurement receptors are presented in Chapter 5, Table 5-1. The following uncertainty is associated with this
variable:

(1) Water ingestion rates are influenced by animal behavior and environmental factors and may over- or under-
estimate BCF,,. oz to an unknown degree.

Pw

Proportion of ingested water that is
contaminated

unitless

Otol
Default: 1
This variable is species- and site-specific, and depends on the percentage of water ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used when site specific information is not available.

The following uncertainty is associated with this variable:
(1) Theactual amount of contaminated water ingested by species depends on site-specific information, receptor

homerange, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of ingested water that is contaminated may be overestimated.
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TABLE F-2-4

COPC DOSE INGESTED TERMSIN OMNIVOROUSBIRDS
IN FOREST, SHRUB/SCRUB, TALLGRASS PRAIRIE, AND SHORTGRASS PRAIRIE FOOD WEBS

(Page 6 of 6)
REFERENCES AND DI SCUSSIONS

U.S. EPA. 1993. Wildlife Exposure Factor Handbook. Volumes | and Il. Office of Research and Development. EPA/600/R-93/187a.
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TABLE F-2-5

COPC DOSE INGESTED TERMSIN CARNIVOROUSMAMMALS
IN FOREST, SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 1 of 8)

Description

This equation calculates the daily dose through exposure to food/prey, soil, and water in carnivorous mammal in upland forest, shortgrass prairie, tallgrass prairie, and shrub/scrub food webs.
The limitations and uncertainties introduced in cal culating this variable include the following:

(1) Variables C,and C,4 are COPC- and site-specific. Uncertainties associated with these variables will be site-specific
(2) Variables BCFgqy, and BCF,,.qy are based on biotransfer factors for beef cattle (Ba,.s), and receptor-specific ingestion rates, and therefore may introduce uncertainty when used to
compute a representative daily dose for site-specific carnivorous mammals.

Equation

Dew = (CHB " IRoym * Prg - FHB) * (COB " IRem * Pog - FOB) * (COM " IReym * Pow - FOM) * (CHM " IRem * Puy FHM)

+ (Cs "IRs om - Ps) + (CV\,Ctot " IRyem PW)

|Variab|e Description Units Value
Dcw Dose COPC ingested for mg COPC/kg
carnivorous mammals BW-day
Cus Concentration of COPC in mg COPC/kg FW Varies (calculated - Table F-1-10)
herbivorous birds tissue

This variable is site-specific and chemical-specific; it is calculated using the equation in Table F-1-10. Uncertainties
associated with this variable include:

(1) VariablesCsand C, are COPC- and site-specific.

(2) Variables BCFg,s and BCF, g are based on biotransfer factors for chicken (Bagy,iue), and receptor-specific
ingestion rates, and therefore may introduce uncertainty when used to compute concentrations for site-specific
herbivorous birds.

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

F-98




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

TABLE F-2-5

COPC DOSE INGESTED TERMSIN CARNIVOROUSMAMMALS
IN FOREST, SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 2 of 8)

|Variab|e

Description

Units

Value

IRom

Food ingestion rate of carnivorous
mammal

kg WW/kg
BW-day

Varies
This variable is receptor-specific, and is discussed in Chapter 5, Table 5-1. Uncertainties associated with this variable
include:

(1) Food ingestion rates are influenced by several factors including: metabolic rate, energy requirements for growth
and reproduction, and dietary composition. Ingestion rates are a so influenced by ambient temperature, receptor
activity level and body weight U.S. EPA (1993). These factors introduce an unknown degree of uncertainty
when used to estimate daily dose.

(2) IRvalues may over- or under- estimate exposure when applied for site-specific receptors.

Proportion of herbivorous birdsin
diet that is contaminated

unitless

Otol
Default: 1
This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fraction of diet comprised of
herbivorous birds

unitless

Otol
This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of herbivorous
birds. The default value for a screening level ecological risk assessment is 100 percent for computing concentration
based on an exclusive diet. For calculating an equal diet, F is determined based on the number of dietary
components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on severa factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertai nties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.

F-99




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

TABLE F-2-5

COPC DOSE INGESTED TERMSIN CARNIVOROUSMAMMALS
IN FOREST, SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 3 of 8)
|Variab|e Description Units Value
Cos Concentration of COPC in mg COPC/kg FW Varies (calculated - Table F-1-6)
omnivorous birds tissue This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-6. Uncertainties
associated with this variable include:

(1) VariablesCsand C,, are COPC- and site-specific. Uncertainties associated with these variables will be site-
specific.

(2) Variables BCFsqs and BCF,.o are based on biotransfer factors for chicken (Bag,iue ), @nd receptor-specific
ingestion rates, and therefore may introduce uncertainty when used to compute concentrations for site-specific
omnivorous birds.

Pos Proportion of omnivorous bird diet unitless Otol
that is contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is

contaminated. U.S. EPA OSW recommend that a default value of 1.0 be used for all food types when site specific

information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fos Fraction of diet comprised of unitless Otol

omnivorous birds

This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of omnivorous
birds. The default value for a screening level ecological risk assessment is 100 percent for computing concentration
based on an exclusive diet. For calculating an equal diet, F is determined based on the number of dietary
components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on severa factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertai nties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.
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TABLE F-2-5

COPC DOSE INGESTED TERMSIN CARNIVOROUSMAMMALS
IN FOREST, SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 4 of 8)
| Variable Description Units Value
Com Concentration of COPC in mg COPC/kg FW Varies (calculated - Table F-1-5)
omnivorous mammals tissue This variable is site-specific and COPC-specific, and is calculated using the equation in Table F-1-5. Uncertainties

associated with this variable include:

(1) VariablesCsand C,, are COPC- and site-specific. Uncertainties associated with these variables will be
site-specific.

(2) Variables BCFgqy and BCF,.oy are based on biotransfer factors for beef (Bay.), and receptor specific ingestion
rates, and therefore may introduce uncertainty when used to compute concentrations for site-specific
omnivorous mammals.

Pom Proportion of omnivorous mammal unitless Otol

diet that is contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fom Fraction of diet comprised of unitless Otol

omnivorous mammals This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of omnivorous
mammals. The default value for a screening level ecological risk assessment is 100 percent for computing
concentration based on an exclusive diet. For calculating an equal diet, F is determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on severa factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertai nties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.
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COPC DOSE INGESTED TERMSIN CARNIVOROUSMAMMALS
IN FOREST, SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 5 of 8)
| Variable Description Units Value
Cim Concentration of COPC in mg COPC/kg FW Varies (calculated - Table F-1-9)
herbivorous mammals tissue This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-9. Uncertainties

associated with this variable include:

(1) VariablesCsand C, are COPC- and site-specific.

(2) Variables BCFgyy and BCF,.,\ are based on biotransfer factors for beef cattle (Bay, ), and receptor specific
ingestion rates, and therefore may introduce uncertainty when used to compute concentrations for site-specific
herbivorous mammals.

Pum Proportion of herbivorous mammal unitless Otol

in diet that is contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommend that a default value of 1.0 be used for all food types when site specific
information is not available. Uncertainties associated with this variable include:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fum Fraction of diet comprised of unitless Otol

herbivorous mammals This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of herbivorous
mammals. The default value for a screening level ecological risk assessment is 100 percent for computing
concentration based on an exclusive diet. For calculating an equal diet, F is determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:
(1) Theactual proportion of the diet that is comprised of herbivorous mammals depends on several factors

including: food availability, animal behavior, species composition, and seasonal influences. Therefore a
default value of 100 percent for the exclusive diet, may over-estimate dietary exposure.
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TABLE F-2-5

COPC DOSE INGESTED TERMSIN CARNIVOROUSMAMMALS
IN FOREST, SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 6 of 8)
|Variab|e Description Units Value
Cs COPC concentration in soil mg COPC /kg Varies
DW soil This variable is COPC- and site-specific, and should be calculated using the equation in Table B-1-1. Csis expressed
on adry weight basis.
Uncertainties associated with this variable include:
(1) For soluble COPCs, leaching might lead to movement to below 1 centimeter in untilled sails, resulting a greater
mixing depth. This uncertainty may overestimate Cs.
(2) Deposition to hard surfaces may result in dust residues that have negligible dilution (as aresult of potential
mixing with in situ materials) in comparison to that of other residues. This uncertainty may underestimate Cs
(3) Modeled soil concentrations may not accurately represent site-specific conditions. As aresult, the actual COPC
concentration in soil may be under- or overestimated to an unknown degree.
IRscwm Soil ingestion rate for carnivorous kg DW/kg BW- Varies
mammal day This variable is site-, receptor-, and habitat-specific, and is discussed in Chapter 5; Table 5-1. Uncertainties
associated with this variable include the following:
(1) IRgvauesmay under- or over-estimate BCFs when applied to site-specific organisms.
P Proportion of ingested sail that is unitless Otol
contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of soil ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used for a screening level risk assessment when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated soil ingested by species depends on site-specific information, receptor
homerange, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of soil ingested that is contaminated may be overestimated.
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TABLE F-2-5

COPC DOSE INGESTED TERMSIN CARNIVOROUSMAMMALS
IN FOREST, SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS
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| variable |

Description

Units

| Value

Cuctot

Total COPC concentration in water
column

mg COPC/L
water
(or
g COPC/m?®
water)

Varies (calculated - Table B-2-17)
This variable is COPC- and site-specific and is calculated using Table B-2-17. Uncertainties associated with this
equation include the following:

(1) All of thevariablesin the equation in Table B-2-17 are COPC- and site-specific. Therefore, the use of default
values rather than site-specific values, for any or all of these variables, will contribute to the under- or
overestimation of C, g

(2) Uncertainty associated with f,. is largely the result of uncertainty associated with default OC content val ues.
Uncertainties may also be associated with the variable L; and K,,,.

The degree of uncertainly associated with the variables d,. and d, is expected to be minimal either because
information for estimating a variable (d,.) is generally available or because the probable range for a variable (d,) is
narrow. The uncertainty associated with the variables f,. and C, is associated with estimates of OC content.
Because OC content values can vary widely for different locations in the same medium, the uncertainty associ ated
with using default OC values may be significant in specific cases.

IRw.cm

Water ingestion rate for
carnivorous mammal

L/kg BW-day

Varies
This variable is receptor- and habitat-specific, and is discussed in Chapter 5. Ingestion rates for example
measurement receptors are presented in, Table 5-1. The following uncertainty is associated with this variable:

(1) Water ingestion rates are strongly influenced by animal behavior and environmental factors and may over- or
under- estimate BCF.c\, to an unknown degree.

Pw

Proportion of ingested water that is
contaminated

unitless

Otol
Default: 1
This variable is species- and site-specific, and depends on the percentage of water ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used when site specific information is not available.

The following uncertainty is associated with this variable:
(1) Theactual amount of contaminated water ingested by species depends on site-specific information, receptor

homerange, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of ingested water that is contaminated may be overestimated.
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TABLE F-2-6

COPC DOSE INGESTED TERMSIN CARNIVOROUS BIRDS
IN FOREST, SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 1 of 8)

Description

This equation calculates the potential daily dose through exposure to contaminated food/prey, soil, and water in carnivorous birds in upland forest, shortgrass prairie, tallgrass prairie, and
shrub/scrub food webs. The limitations and uncertainties introduced in calculating this variable include the following:

(1) VariablesCsand C, are COPC- and site-specific. Uncertainties associated with these variables will be site-specific.
(2) Variables BCFg g and BCF,,. s are based on biotransfer factors for chicken (Bag,iuen), @nd receptor-specific ingestion rates, and therefore may introduce uncertainty when used to
compute a representative daily dose for site-specific carnivorous birds.

Equation

Deg = (CHB " IRcg * Pyg - FHB) * (COM " IReg " Pow - FOM) * (CHM " IReg " Py - FHM)

+ (COB " IR - Pog - FOB) + (Cs "IRs g Ps) + (CV\,Ctot " IRy.cs - PW)

|Variab|e Description Units Value
Dcg Dose COPC ingested for mg COPC/kg
carnivorous birds BW-day
Cus Concentration of COPC in mg COPC/kg FW Varies (calculated - Table F-1-10)
herbivorous birds tissue This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-10. Uncertainties

associated with this variable include:

(1) VariablesCsand C, are COPC- and site-specific.

(2) Variables BCFg,s and BCF,s are based on biotransfer factors for chicken (Bagy,iue ), @nd receptor-specific
ingestion rates, and therefore may introduce uncertainty when used to compute concentrations for site-specific
herbivorous birds.
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TABLE F-2-6

COPC DOSE INGESTED TERMSIN CARNIVOROUS BIRDS
IN FOREST, SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 2 of 8)

|Variab|e

Description

Units

Value

IRes

Food ingestion rate of carnivorous
bird

kg WW/kg DW-
day

Varies
This variable is receptor-specific, and is discussed in Chapter 5. Ingestion rates for example measurement receptors
are provided in Table 5-1. Uncertainties associated with this variable include:

(1) Food ingestion rates are influenced by several factors including: metabolic rate, energy requirements for growth
and reproduction, and dietary composition. Ingestion rates are a so influenced by ambient temperature, receptor
activity level and body weight U.S. EPA (1993). These factors introduce an unknown degree of uncertainty
when used to estimate daily dose.

(2) IR values may over- or under- estimate exposure when applied for site-specific receptors.

Proportion of herbivorous birdsin
diet that is contaminated

unitless

Otol
Default: 1
This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fraction of diet comprised of
herbivorous birds

unitless

Otol
This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of herbivorous
birds. The default value for a screening level ecological risk assessment is 100 percent for computing concentration
based on an exclusive diet. For calculating an equal diet, F is determined based on the number of dietary
components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on severa factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertai nties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.
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COPC DOSE INGESTED TERMSIN CARNIVOROUS BIRDS
IN FOREST, SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS
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| Variable Description Units Value
Com Concentration of COPC in mg COPC/kg FW Varies (calculated - Table F-1-5)
omnivorous mammals tissue This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-5. Uncertainties

associated with this variable include:

(1) VariablesCsand C,, are COPC- and site-specific. Uncertainties associated with these variables will be
site-specific.

(2) Variables BCFgqy and BCF,.oy are based on biotransfer factors for beef (Bay.), and receptor specific ingestion
rates, and therefore may introduce uncertainty when used to compute concentrations for site-specific
omnivorous mammals.

Pom Proportion of omnivorous mammal unitless Otol

diet that is contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fom Fraction of diet comprised of unitless Otol

omnivorous mammals This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of omnivorous
mammals. The default value for a screening level ecological risk assessment is 100 percent for computing
concentration based on an exclusive diet. For calculating an equal diet, F is determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on severa factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertai nties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.
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TABLE F-2-6

COPC DOSE INGESTED TERMSIN CARNIVOROUS BIRDS
IN FOREST, SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 4 of 8)
|Variab|e Description Units Value
Cim Concentration of COPC in mg COPC/kg FW Varies (calculated - Table F-1-9)
herbivorous mammals tissue This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-9. Uncertainties
associated with this variable include:

(1) VariablesCsand C,, are COPC- and site-specific. Uncertainties associated with these variables will be
site-specific.

(2) Variables BCFgyy, and BCF,.,\ are based on biotransfer factors for beef cattle (Ba, ), and receptor-specific
ingestion rates, and therefore may introduce uncertainty when used to compute concentrations for site-specific
herbivorous mammals.

Pum Proportion of herbivorous mammal unitless Otol
in diet that is contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is

contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific

information is not available. Uncertainties associated with this variable include:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fum Fraction of diet comprised of unitless Otol

herbivorous mammals

This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of herbivorous
mammals. The default value for a screening level ecological risk assessment is 100 percent for computing
concentration based on an exclusive diet. For calculating an equal diet, F is determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:
(1) Theactual proportion of the diet that is comprised of herbivorous mammals depends on several factors

including: food availability, animal behavior, species composition, and seasonal influences. Therefore a
default value of 100 percent for the exclusive diet, may over-estimate dietary exposure.
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COPC DOSE INGESTED TERMSIN CARNIVOROUS BIRDS
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|Variab|e

Description

Units

Value

COB

Concentration of COPC in
omnivorous birds

mg COPC/kg FW
tissue

Varies (calculated - Table F-1-6)
This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-6. Uncertainties
associated with this variable include:

(1) VariablesCsand C,, are COPC- and site-specific. Uncertainties associated with these variables will be
site-specific.

(2) Variables BCFgqs and BCF,.o5 are based on biotransfer factors for chicken (Bagiue ), @nd receptor specific
ingestion rates, and therefore may introduce uncertainty when used to compute concentrations for site-specific
omnivorous birds.

Proportion of omnivorous bird diet
that is contaminated

unitless

Otol
Default: 1
This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

FOB

Fraction of diet comprised of
omnivorous birds

unitless

Otol
This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of omnivorous
birds. The default value for a screening level ecological risk assessment is 100 percent for computing concentration
based on an exclusive diet. For calculating an equal diet, F is determined based on the number of dietary
components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on severa factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertai nties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.
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COPC DOSE INGESTED TERMSIN CARNIVOROUS BIRDS
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|Variab|e Description Units Value
Cs COPC concentration in soil mg COPC /kg Varies
DW sail This variable is COPC- and site-specific, and should be calculated using the equation in Table B-1-1. Csis expressed
on adry weight basis.
Uncertainties associated with this variable include:
(1) For soluble COPCs, leaching might lead to movement to below 1 centimeter in untilled sails, resulting a greater
mixing depth. This uncertainty may overestimate Cs.
(2) Deposition to hard surfaces may result in dust residues that have negligible dilution (as aresult of potential
mixing with in situ materials) in comparison to that of other residues. This uncertainty may underestimate Cs
(3) Modeled soil concentrations may not accurately represent site-specific conditions. As aresult, the actual COPC
concentration in soil may be under- or overestimated to an unknown degree.
IRs s Sail ingestion rate for carnivorous kg DW/kg BW- Varies
bird day This variable is site-, receptor-, and habitat-specific, and is discussed in Chapter 5. Ingestion rates for example
measurement receptors are presented in Chapter 5, Table 5-1. Uncertainties associated with this variable include the
following:
(1) IRsvauesmay under- or over-estimate BCFs when applied for site-specific organisms.
P Proportion of ingested sail that is unitless Otol
contamanted Default: 1

This variable is species- and site-specific, and depends on the percentage of soil ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used for a screening level risk assessment when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated soil ingested by species depends on site-specific information, receptor
homerange, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of soil ingested that is contaminated will likely be overestimated.
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TABLE F-2-6

COPC DOSE INGESTED TERMSIN CARNIVOROUS BIRDS
IN FOREST, SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS

(Page 7 of 8)

| variable |

Description

Units

| Value

Cuctot

Total COPC concentration in water
column

mg COPC/L
water
(or
g COPC/m?®
water)

Varies (calculated - Table B-2-17)
This variable is COPC- and site-specific and is calculated using Table B-2-17. Uncertainties associated with this
equation include the following:

(1) All of thevariablesin the equation in Table B-2-17 are COPC- and site-specific. Therefore, the use of default
values rather than site-specific values, for any or all of these variables, will contribute to the under- or
overestimation of C, g

(2) Uncertainty associated with f,. is largely the result of uncertainty associated with default OC content val ues.

The degree of uncertainly associated with the variables d,. and d, is expected to be minimal either because
information for estimating a variable (d,.) is generally available or because the probable range for a variable (d,) is
narrow. The uncertainty associated with the variables f,. and C, is associated with estimates of OC content.
Because OC content values can vary widely for different locations in the same medium, the uncertainty associ ated
with using default OC values may be significant in specific cases.

IRw.cs

Water ingestion rate for
carnivorous bird

L/kg DW-day

Varies
This variable is receptor- and habitat-specific, and is discussed in Chapter 5.. Ingestion rates for example
measurement receptors are presented in Chapter 5, Table 5-1. The following uncertainty is associated with this
variable:

(1) Water ingestion rates are strongly influenced by animal behavior and environmental factors and may over- or
under- estimate BCF.c5 to an unknown degree.

Pw

Proportion of ingested water that is
contaminated

unitless

Otol
Default: 1
This variable is species- and site-specific, and depends on the percentage of water ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used when site specific information is not available.

The following uncertainty is associated with this variable:
(1) Theactual amount of contaminated water ingested by species depends on site-specific information, receptor

homerange, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of ingested water that is contaminated will likely be overestimated.
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COPC DOSE INGESTED TERMSIN CARNIVOROUS BIRDS
IN FOREST, SHORTGRASS PRAIRIE, TALLGRASS PRAIRIE, AND SHRUB/SCRUB FOOD WEBS
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TABLE F-2-7

COPC DOSE INGESTED TERMSIN HERBIVOROUSMAMMALS
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 1 of 6)

Description

This equation calculates the daily dose through the ingestion of contaminated food/prey, sediment, and water in aguatic herbivorous mammals in freshwater marsh, brackish/intermediate
marsh, and saltwater marsh food webs. The limitations and uncertainties introduced in calculating this variable include the following:

(1) Variables Cyy and C,4 are COPC- and site-specific. Uncertainties associated with these variables will be site-specific.
(2) Variables BCFggyw, and BCF,.y are based on biotransfer factors for beef cattle (Ba,.s), and receptor specific ingestion rates, and therefore may introduce uncertainty when used to
compute a representative daily dose for site-specific herbivorous mammals.

Equation

Dim = (CAV "Ry Payv FAV) * (CAL "Ry - Pl FAL) * (de IRy Ps) * (CV\,Ctot IRy Pw)

|Variab|e Description Units | Value
Dum Dose COPC ingested for aquatic mg COPC/kg
herbivorous mammals BW-day
Ca Concentration of COPC in aquatic mg COPC/kg Varies (calculated - Table F-1-7)
vegetation ww This variable is site- and COPC-specific; it is calculated using the equation in Table F-1-7. Uncertainties associated

with this variable include:

(1) Cyy vauesare COPC- and site-specific. Uncertainties associated with this variable will be site-specific.
(2) BCFs, values are intended to represent “generic aquatic vegetation species”, and therefore may over- of under-
estimate exposure when applied to site-specific vegetation.
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TABLE F-2-7

COPC DOSE INGESTED TERMSIN HERBIVOROUSMAMMALS
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 2 of 6)
|Variab|e Description | Units Value
IRm Food ingestion rate of aquatic kg WW/kg BW- Varies
herbivorous mammal day This variable is receptor-specific, and is discussed in Chapter 5. Ingestion rates for example measurement receptors

are provided in Chapter 5, Table 5-1. Uncertainties associated with this variable include:

(1) Food ingestion rates are influenced by several factors including: metabolic rate, energy requirements for growth
and reproduction, and dietary composition. Ingestion rates are a so influenced by ambient temperature, receptor
activity level and body weight U.S. EPA (1993). These factors introduce an unknown degree of uncertainty
when used to estimate daily dose.

(2) IRvalues may over- or under- estimate exposure when applied for site-specific receptors.

Pa Proportion of aguatic vegetation in unitless Otol

diet that is contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fay Fraction of diet comprised of unitless Otol

aquatic vegetation This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of aquatic
vegetation. The default value for a screening level ecological risk assessment is 100 percent for computing
concentration based on an exclusive diet. For calculating an equal diet, F is determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on severa factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertai nties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.
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TABLE F-2-7

COPC DOSE INGESTED TERMSIN HERBIVOROUSMAMMALS
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 3 of 6)
| Variable Description | Units Value
Ca Concentration of COPC in algae mg COPC/kg Varies (calculated - Table F-1-8)
ww This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-8. Uncertainties

associated with this variable include:

(1) C,, valuesare COPC- and site-specific. Uncertainties associated with this variable will be site-specific.
(2) BCF,. Vvalues are intended to represent “generic algae species”, and therefore may over- or under-estirate
exposure when applied to site-specific species.

Pa Proportion of algae in diet that is unitless Otol

contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site splecific
information is not available. The following uncertainty is associated with this variable:

(1) The actual amount of contaminated food ingested by a species depends on food availability, diet compogjtion,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fa Fraction of diet comprised of algas unitless Otol
This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of algge. The
default value for a screening level ecological risk assessment is 100 percent for computing concentration baseld on an
exclusive diet. For calculating an equal digj, is determined based on the number of dietary components in the
total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) The actual proportion of the diet that is comprised of a specific dietary item depends on several factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimitg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate expgsure
from ingestion of a single dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors. T’e
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TABLE F-2-7

COPC DOSE INGESTED TERMSIN HERBIVOROUSMAMMALS
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 4 of 6)

|Variab|e

Description

Units

Value

Caa

COPC concentration in bed
sediment

mg COPC/kg DW
sediment

Varies (calculated - Table B-2-19)
This equation cal culates the concentration of COPCs in bed sediments. Uncertainties associated with this equation
include the following:

(1) The default variable values recommended for use in the equation in Table B-2-19 may not accurately represent
site-specific water body conditions. The degree of uncertainty associated with default variable valuesis
expected to be limited either because the probable ranges for these variables are narrow or because information
allowing reasonable estimates is generally available.

(2) Uncertainties associated with variables f,,, C,«: @nd Kd, are largely associated with the use of default OC
content values in their calculation. The uncertainty may be significant in specific instances, because OC content
is known to vary widely in different locations in the same medium. This variable is site-specific.

IRs M

Sediment ingestion rate for aguatic
herbivorous mammal

kg DW/kg BW-
day

Varies
This variable is site-, receptor-, and habitat-specific, and is discussed in Chapter 5. Ingestion rates for example
measurement receptors are presented in Chapter 5, Table 5-1. Uncertainties associated with this variable include the
following:

(1) IRsvauesmay under- or over-estimate BCFs when applied for site-specific organisms.

Proportion of ingested bed
sediment that is contaminated

unitless

Otol
Default: 1
This variable is species- and site-specific, and depends on the percentage of sediment ingested that is contaminated.
U.S. EPA OSW recommends that a default value of 1.0 be used for a screening level risk assessment when site
specific information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated soil ingested by species depends on site-specific information, receptor
homerange, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of soil ingested that is contaminated will likely be overestimated.
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TABLE F-2-7

COPC DOSE INGESTED TERMSIN HERBIVOROUSMAMMALS
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 5 of 6)

| variable |

Description

Units

| Value

Cuctot

Total COPC concentration in water
column

mg COPC/L
water
(or
g COPC/m?®
water)

Varies (calculated - Table B-2-17)
This variable is COPC- and site-specific and is calculated using Table B-2-17. Uncertainties associated with this
equation include the following:

(1) All of thevariablesin the equation in Table B-2-17 are COPC- and site-specific. Therefore, the use of default
values rather than site-specific values, for any or all of these variables, will contribute to the under- or
overestimation of C, g

(2) Uncertainty associated with f,. is largely the result of uncertainty associated with default OC content val ues.
Uncertainties may also be associated with the variable L and k.

The degree of uncertainly associated with the variables d,. and d, is expected to be minimal either because
information for estimating a variable (d,.) is generally available or because the probable range for a variable (d,) is
narrow. The uncertainty associated with the variables f,. and C, is associated with estimates of OC content.
Because OC content values can vary widely for different locations in the same medium, the uncertainty associ ated
with using default OC values may be significant in specific cases.

IRwm

Water ingestion rate for aquatic
herbivorous mammal

L/kg-BW-day

Varies
This variable is receptor- and habitat-specific, and is discussed in Chapter 5.. Ingestion rates for example
measurement receptors are presented in Chapter 5, Table 5-1. The following uncertainty is associated with this
variable:

(1) Water ingestion rates are influenced by animal behavior and environmental factors and may over- or under-
estimate BCF,.y to an unknown degree.

Pw

Proportion of ingested water that is
contaminated

unitless

Otol
Default: 1
This variable is species- and site-specific, and depends on the percentage of water ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used when site specific information is not available.

The following uncertainty is associated with this variable:
(1) Theactual amount of contaminated water ingested by species depends on site-specific information, receptor

homerange, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of ingested water that is contaminated will likely be overestimated.
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COPC DOSE INGESTED TERMSIN HERBIVOROUSMAMMALS
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TABLE F-2-8

COPC DOSE INGESTED TERMSIN HERBIVOROUS BIRDS
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 1 of 6)

Description

This equation calculates the daily dose through ingestion of contaminated food/prey, sediment, and water in aquatic herbivorous birds in freshwater marsh, brackish/intermediate marsh, and
saltwater marsh food webs. The limitations and uncertainties introduced in cal cul ating this variabl e include the following:

(1) Variables Cyy and C,4 are COPC- and site-specific. Uncertainties associated with these variables will be site-specific.
(2) Variables BCFgs and BCF,5 are based on biotransfer factors for chicken (Bag,iuen), @nd receptor-specific ingestion rates, and therefore may introduce uncertainty when used to
compute a representative daily dose for site-specific herbivorous birds.

Equation

Dig = (CAV " IRy Pay - FAV) * (CAL " IRyg P FAL) * (de " IR g - Ps) * (CV\,Ctot " IRyhg Pw)

| Variable Description | Units | Value
Dug Dose ingested for herbivorous mg/kg BW-day
birds
Cav Concentration of COPC in aquatic mg COPC/kg Varies (calculated - Table F-1-7)
vegetation ww This variable is site- and COPC-specific; it is calculated using the equation in Table F-1-7. Uncertainties associated

with this variable include:

(1) Cyy vauesare COPC- and site-specific.
(2) BCFsay values are intended to represent “generic aquatic vegetation species”, and therefore may over- of under-
estimate exposure when applied to site-specific vegetation.

IR Food ingestion rate of aquatic kg WW/kg BW- Varies
herbivorous bird day This variable is receptor-specific, and is discussed in Chapter 5. Ingestion rates for example measurement reiceptors
are provided in Chapter 5, Table 5-1. Uncertainties associated with this variable include:

(1) Food ingestion rates are influenced by several factors including: metabolic rate, energy requirements for|growth
and reproduction, and dietary composition. Ingestion rates are also influenced by ambient temperature, [feceptor
activity level and body weight U.S. EPA (1993). These factors introduce an unknown degree of uncertaifty
when used to estimate daily dose.

(2) IR values may over- or under- estimate exposure when applied for site-specific receptors.
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TABLE F-2-8

COPC DOSE INGESTED TERMSIN HERBIVOROUS BIRDS
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 2 of 6)

| Variable

Description

Units

Value

F)AV

Proportion of aguatic vegetation in
diet that is contaminated

unitless

Otol
Default: 1
This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fraction of diet comprised of
aquatic vegetation

unitless

Otol
This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of aquatic
vegetation. The default value for a screening level ecological risk assessment is 100 percent for computing
concentration based on an exclusive diet. For calculating an equal diet, F is determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on severa factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg When applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.

Ca

Concentration of COPC in algae

mg COPC/kg
Ww

Varies (calculated - Table F-1-8)
This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-8. Uncertainties
associated with this variable include:

(1) C,, valuesare COPC- and site-specific. Uncertainties associated with this variable will be site-specific.
(2) BCF,. Vvalues are intended to represent “generic algae species”, and therefore may over- or under-esti
exposure when applied to site-specific species.

rnwate
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COPC DOSE INGESTED TERMSIN HERBIVOROUS BIRDS
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 3 of 6)
| Variable Description | Units Value
Pa Proportion of algaein diet that is unitless Otol
contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fa Fraction of diet comprised of unitless Otol

algae This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of algae. The
default value for a screening level ecological risk assessment is 100 percent for computing concentration based on an
exclusivediet. For calculating an equal diet, Fgq is determined based on the number of dietary componentsin the
total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on several factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.
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TABLE F-2-8

COPC DOSE INGESTED TERMSIN HERBIVOROUS BIRDS
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 4 of 6)

| Variable Description | Units Value

Ceu COPC concentration in bed mg COPC/kg DW Varies (calculated - Table B-2-19)
sediment sediment
This equation cal culates the concentration of COPCs in bed sediments. Uncertainties associated with this equation
include the following:

(1) The default variable values recommended for use in the equation in Table B-2-19 may not accurately represent
site-specific water body conditions. The degree of uncertainty associated with default variable valuesis
expected to be limited either because the probable ranges for these variables are narrow or because information
allowing reasonable estimates is generally available.

(2) Uncertainties associated with variables f,,,, C,«: and Kd, are largely associated with the use of default OC
content values in their calculation. The uncertainty may be significant in specific instances, because OC content
is known to vary widely in different locations in the same medium. This variable is site-specific.

IRsHe Sediment ingestion rate for kg DW/kg BW- Varies

herbivorous bird day This variable is site-, receptor-, and habitat-specific, and is discussed in Chapter 5. Ingestion rates for example
measurement receptors are presented in Chapter 5, Table 5-1. Uncertainties associated with this variable include the
following:

(1) IRsvauesmay under- or over-estimate BCFs when applied for site-specific organisms.

Ps Proportion of ingested bed unitless Otol

sediment that is contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of soil ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used for a screening level risk assessment when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated soil ingested by species depends on site-specific information, receptor
homerange, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of soil ingested that is contaminated will likely be overestimated.
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TABLE F-2-8

COPC DOSE INGESTED TERMSIN HERBIVOROUS BIRDS
IN FRESHWATER/WETLAND, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 5 of 6)

| variable |

Description

Units

| Value

Cuctot

Total COPC concentration in
water column

mg COPC/L
water
(or
g COPC/m?®
water)

Varies (calculated - Table B-2-17)
This variable is COPC- and site-specific and is calculated using Table B-2-17. Uncertainties associated with this
equation include the following:

(1) All of thevariablesin the equation in Table B-2-17 are COPC- and site-specific. Therefore, the use of default
values rather than site-specific values, for any or all of these variables, will contribute to the under- or
overestimation of C, g

(2) Uncertainty associated with f,. is largely the result of uncertainty associated with default OC content val ues.
Uncertainties may also be associated with the variable L and k.

The degree of uncertainly associated with the variables d,. and d, is expected to be minimal either because
information for estimating a variable (d,.) is generally available or because the probable range for a variable (d,) is
narrow. The uncertainty associated with the variables f,. and C, is associated with estimates of OC content.
Because OC content values can vary widely for different locations in the same medium, the uncertainty associ ated
with using default OC values may be significant in specific cases.

IRws

Water ingestion rate for aquatic
herbivorous bird

L/kg BW-day

Varies
This variable is receptor- and habitat-specific, and is discussed in Chapter 5, Section 5. Ingestion rates for example
measurement receptors are presented in Chapter 5, Table 5-1. The following uncertainty is associated with this
variable:

(1) Water ingestion rates are influenced by animal behavior and environmental factors and may over- or under-
estimate BCF,,.5t0 an unknown degree.

Pw

Proportion of ingested water that
is contaminated

unitless

Otol
Default: 1
This variable is species- and site-specific, and depends on the percentage of water ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used when site specific information is not available.

The following uncertainty is associated with this variable:
(1) Theactual amount of contaminated water ingested by species depends on site-specific information, receptor

homerange, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of ingested water that is contaminated will likely be overestimated.
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COPC DOSE INGESTED TERMSIN HERBIVOROUS BIRDS
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TABLE F-2-9

COPC DOSE INGESTED TERMSIN OMNIVOROUS MAMMALS
IN FRESHWATER/WETLAND MARSH, BRACKISH/INTERMEDIATE MARSH, AND SALTMARSH FOOD WEBS

(Page 1 of 10)

Description

This equation calculates the daily dose through ingestion of contaminated food/prey, sediment, and water in aguatic omnivorous mammals in freshwater marsh, brackish/intermediate marsh,
and saltwater marsh food webs. The limitations and uncertainties introduced in calculating this variable include the following:

(1) Variables Cyy and C, 4 are COPC- and site-specific. Uncertainties associated with these variables will be site-specific .
(2) Variables BCFgqy, and BCF,.oy are based on biotransfer factors for beef cattle (Ba,), and receptor specific ingestion rates, and therefore may introduce uncertainty when used to
compute a representative daily dose for site-specific omnivorous mammals.

Equation

Dow = (CHM " IRom * Py - FHM) * (CHB " IRoy * Pug - FHB) * (CBI " IRoym * Py FBI) * (CWI " IRoy Py - FWI)

+ (CAV " IRow * Pay - FAV) + (CAL' IRy~ Pa - FAL) + (de "IRs om - Ps) + (CV\,Ctot " IRyom Pw)

|Variab|e Description | Units Value
Dowm Dose ingested for omnivorous mg/kg BW-day
mammals
Cim Concentration of COPC in aquatic mg COPC/kg FW Varies (calculated - Table F-1-9)
herbivorous mammals tissue This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-9. Uncertainties

associated with this variable include:

(1) Variables Cyy and C, 4 are COPC- and site-specific.

(2) Variables BCFgyy, and BCF,.,\ are based on biotransfer factors for beef cattle (Ba,« ), and receptor-specific
ingestion rates, and therefore may introduce uncertainty when used to compute concentrations for site-specific
omnivorous mammals.
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|Variab|e Description | Units Value
IRom Food ingestion rate of aquatic kg WW/kg BW- Varies
omnivorous mammal day This variable is receptor-specific, and is discussed in Chapter 5. Ingestion rates for example measurement receptors

are provided in Chapter 5, Table 5-1. Uncertainties associated with this variable include:

(1) Food ingestion rates are influenced by several factors including: metabolic rate, energy requirements for growth
and reproduction, and dietary composition. Ingestion rates are a so influenced by ambient temperature, receptor
activity level and body weight U.S. EPA (1993). These factors introduce an unknown degree of uncertainty
when used to estimate daily dose.

(2) IR values may over- or under- estimate exposure when applied for site-specific receptors.

Pum Proportion of aguatic herbivorous unitless Otol
mammal in diet that is Default: 1
contaminated This variable is species- and site-specific, and depends on the percentage of the dietary food item that is

contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fum Fraction of diet comprised of unitless Otol

aquatic herbivorous mammals This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of aquatic
herbivorous mammals. The default value for a screening level ecological risk assessment is 100 percent for
computing concentration based on an exclusive diet. For calculating an equal diet, Fq is determined based on the
number of dietary componentsin the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on several factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg When applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.
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| Variable Description | Units Value
Cus Concentration of COPC in aquatic mg COPC/kg FW Varies (calculated - Table F-1-10)
herbivorous birds tissue This variable is site-specific and COPC-specific, and is cal culated using the equation in Table F-1-10. Uncertainties

associated with this variable include:

(1) Variables Cyy and C, 4 are COPC- and site-specific.

(2) Variables BCFg.s and BCF,5 are based on biotransfer factors for chicken (Bayiue ), @nd receptor specific
ingestion rates, and therefore may introduce uncertainty when used to compute concentrations for site-specific
aquatic herbivorous birds.

Pus Proportion of aguatic herbivorous unitless Otol

birdsin diet that is contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fus Fraction of diet comprised of unitless Otol

aquatic herbivorous birds This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of aquatic
herbivorous birds. The default value for a screening level ecological risk assessment is 100 percent for computing
concentration based on an exclusive diet. For calculating an equal diet, F is determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on several factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg When applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

F-128




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

TABLE F-2-9
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|Variab|e Description | Units Value
Cy Concentration of COPC in benthic mg COPC/kg FW Varies (calculated - Table F-1-11)
invertebrates tissue This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-11. Uncertainties

associated with this variable include the following:

(1) Cyy vauesare COPC- and site-specific. Uncertainties associated with this variable will be site-specific.

(2) BCFsg values are intended to represent “generic benthic invertebrate species”, and therefore may over-
under-estimate exposure when applied to site-specific organisms.

Pg Proportion of benthic invertebrate unitless Otol
in diet that is contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is

contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site splecific

information is not available. The following uncertainty is associated with this variable:

(1) The actual amount of contaminated food ingested by a species depends on food availability, diet compogjtion,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fg Fraction of diet comprised of unitless Otol

benthic invertebrates

This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of ber
invertebrates. The default value for a screening level ecological risk assessment is 100 percent for computin
concentration based on an exclusive diet. For calculating an equél,diet,determined based on the number of

dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) The actual proportion of the diet that is comprised of a specific dietary item depends on several factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimitg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exp
from ingestion of a single dietary item.

thic

sure

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure WT’en

applied to site-specific receptors.
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| variable |

invertebrates

This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of wa
invertebrates. The default value for a screening level ecological risk assessment is 100 percent for computin
concentration based on an exclusive diet. For calculating an equdl diét,determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) The actual proportion of the diet that is comprised of a specific dietary item depends on several factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimigtg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exp
from ingestion of a single dietary item.

I under-

Description | Units Value
Cwm Concentration of COPC in water mg COPC/kg FW Varies (calculated - Table F-1-12)
invertebrates tissue This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-12. Uncertainties

associated with this variable include:

(1) C,, valuesare COPC- and site-specific.

(2) BCF,.w values are intended to represent “generic water invertebrate species”, and therefore may over- g
estimate exposure when applied to site-specific organisms.

Py Proportion of water invertebrate in unitless Otol
diet that is contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is

contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site splecific

information is not available. The following uncertainty is associated with this variable:

(1) The actual amount of contaminated food ingested by a species depends on food availability, diet compogjtion,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fu Fraction of diet comprised of wate unitless Otol

er

sure

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure WT’en

applied to site-specific receptors.
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| Variable Description | Units Value
Cav Concentration of COPC in aquatic mg COPC/kg Varies (calculated - Table F-1-7)
vegetation ww This variable is site- and COPC-specific; it is calculated using the equation in Table F-1-7. Uncertainties associated

with this variable include:

(1) Cyy vauesare COPC- and site-specific.
(2) BCFsay values are intended to represent “generic aquatic vegetation species”, and therefore may over- of under-
estimate exposure when applied to site-specific vegetation.

Pn Proportion of aquatic vegetation in unitless Otol
diet that is contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site splecific
information is not available. The following uncertainty is associated with this variable:

(1) The actual amount of contaminated food ingested by a species depends on food availability, diet compogjtion,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fay Fraction of diet comprised of unitless Otol
aguatic vegetation This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of aqygtic
vegetation. The default value for a screening level ecological risk assessment is 100 percent for computing
concentration based on an exclusive diet. For calculating an equdl di&t,determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) The actual proportion of the diet that is comprised of a specific dietary item depends on several factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimitg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate expgsure
from ingestion of a single dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure WT’en

applied to site-specific receptors.
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| Variable Description | Units Value
Ca Concentration of COPC in algae mg COPC/kg Varies (calculated - Table F-1-8)
ww This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-8. Uncertainties

associated with this variable include:

(1) C,, valuesare COPC- and site-specific.
(2) BCF,. Vvalues are intended to represent “generic algae species”, and therefore may over- or under-estirate
exposure when applied to site-specific species.

Pa Proportion of algae in diet that is unitless Otol

contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site splecific
information is not available. The following uncertainty is associated with this variable:

(1) The actual amount of contaminated food ingested by a species depends on food availability, diet compogjtion,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fa Fraction of diet comprised of algas unitless Otol
This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of algge. The
default value for a screening level ecological risk assessment is 100 percent for computing concentration baseld on an
exclusive diet. For calculating an equal digj, is determined based on the number of dietary components in the
total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) The actual proportion of the diet that is comprised of a specific dietary item depends on several factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimigtg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate expgsure
from ingestion of a single dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors. T’e
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|Variab|e

Description | Units Value
Ceu COPC concentration in bed mg COPC/kg DW Varies (calculated - Table B-2-19)
sediment sediment This equation cal culates the concentration of contaminants sorbed to bed sediments. Uncertainties associated with
this equation include the following:

(1) The default variable values recommended for use in the equation in Table B-2-19 may not accurately represent
site-specific water body conditions. The degree of uncertainty associated with default variable valuesis
expected to be limited either because the probable ranges for these variables are narrow or because information
allowing reasonable estimates is generally available.

(2) Uncertainties associated with variables f,,, C,«: @nd Kd, are largely associated with the use of default OC
content values in their calculation. The uncertainty may be significant in specific instances, because OC content
is known to vary widely in different locations in the same media. This variable is site-specific.

IRsom Sediment ingestion rate for aquatic kg DW/kg BW- Varies
omnivorous mammal day Thisvariableis site-, receptor-, and habitat-specific, and is discussed in Chapter 5. Ingestion rates for example
measurement receptors are presented in Chapter 5, Table 5-1. Uncertainties associated with this variable include the
following:

(1) IRgvauesmay under- or over-estimate BCFs when applied to site-specific organisms.

P Portion of ingested bed sediment unitless Otol
that is contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of soil ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used for a screening level risk assessment when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated soil ingested by species depends on site-specific information, receptor
homerange, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of soil ingested that is contaminated will likely be overestimated.
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| variable |

Description

Units

Value

Cuctot

Total COPC concentration in water
column

mg COPC/L
water
(or
g COPC/m?®
water)

Varies (calculated - Table B-2-17)
This variable is COPC- and site-specific and is calculated using Table B-2-17. Uncertainties associated with this
equation include the following:

(1) All of thevariablesin the equation in Table B-2-17 are COPC- and site-specific. Therefore, the use of default
values rather than site-specific values, for any or all of these variables, will contribute to the under- or
overestimation of C, g

(2) Uncertainty associated with f,. is largely the result of uncertainty associated with default OC content val ues.
Uncertainties may also be associated with the variable L; and k,,

The degree of uncertainly associated with the variables d,. and d, is expected to be minimal either because
information for estimating a variable (d,.) is generally available or because the probable range for avariable (dy) is
narrow. The uncertainty associated with the variables f,. and C, is associated with estimates of OC content.
Because OC content values can vary widely for different locations in the same media, the uncertainty associated with
using default OC values may be significant in specific cases.

IRw.om

Water ingestion rate for aquatic
omnivorous mammal

L/kg BW-day

Varies
This variable is receptor- and habitat-specific, and is discussed in Chapter 5. Ingestion rates for example measurement
receptors are presented in Chapter 5, Table 5-1. The following uncertainty is associated with this variable:

(1) Water ingestion rates are strongly influenced by animal behavior and environmental factors and may over- or
under- estimate BCF,.o\ to an unknown degree.

Pw

Portion of ingested water that is
contaminated

unitless

Otol
Default: 1
This variable is species- and site-specific, and depends on the percentage of water ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used when site specific information is not available.

The following uncertainty is associated with this variable:
(1) Theactual amount of contaminated water ingested by species depends on site-specific information, receptor

homerange, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of ingested water that is contaminated will likely be overestimated.
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TABLE F-2-10

COPC DOSE INGESTED TERMSIN OMNIVOROUSBIRDS
IN BRACKISH/INTERMEDIATE MARSH, SALTMARSH, AND FRESHWATER/WETLAND FOOD WEBS

(Page 1 of 7)

Description

This equation calculates the daily dose through ingestion of contaminated food/prey, sediment, and water in aguatic omnivorous birds in freshwater marsh, brackish/intermediate marsh, and
saltwater marsh food webs. The limitations and uncertainties introduced in cal cul ating this variabl e include the following:

(1) Variables Cyy and C, 4 are COPC- and site-specific. Uncertainties associated with these variables will be site-specific .
(2) Variables BCFg s and BCF,.o are based on biotransfer factors for chicken (Bag,iuen), @nd receptor specific ingestion rates, and therefore may introduce uncertainty when used to
compute a representative daily dose for site-specific omnivorous birds.

Equation

Dog = (CBI " IRog * Py FBI) * (CWI " IRog * Py - FWI) * (CAV' IRog * Pav - FAV)

+ (CAL " IRog " Py FAL) + (de " IRg o Ps) + (CV\,Ctot " IRy.08 Pw)

|Variab|e Description | Units Value
Dog Dose ingested for aquatic mg/kg BW-day
omnivorous birds
Cy Concentration of COPC in benthic mg COPC/kg FW Varies (calculated - Table F-1-11)
invertebrates tissue This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-11. Uncertainties

associated with this variable include the following:

(1) Cyy vauesare COPC- and site-specific.
(2) BCFsg values are intended to represent “generic benthic invertebrate species”, and therefore may over-
under-estimate exposure when applied to site-specific organisms.
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|Variab|e Description | Units Value
IR Food ingestion rate of aquatic kg WW/kg BW- Varies
omnivorous bird day This variable is receptor-specific, and is discussed in Chapter 5. Ingestion rates for example measurement receptors

are provided in Chapter 5, Table 5-1. Uncertainties associated with this variable include:

(1) Food ingestion rates are influenced by several factors including: metabolic rate, energy requirements for growth
and reproduction, and dietary composition. Ingestion rates are a so influenced by ambient temperature, receptor
activity level and body weight U.S. EPA (1993). These factors introduce an unknown degree of uncertainty
when used to estimate daily dose.

(2) IR values may over- or under- estimate exposure when applied for site-specific receptors.

Pg Proportion of benthic invertebrate unitless Otol

in diet that is contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fg Fraction of diet comprised of unitless Otol

benthic invertebrates This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of benthic
invertebrates. The default value for a screening level ecological risk assessment is 100 percent for computing
concentration based on an exclusive diet. For calculating an equal diet, F is determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on severa factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.
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I under-

(Page 3 of 7)
| Variable | Description | Units Value
Cwm Concentration of COPC in water mg COPC/kg FW Varies (calculated - Table F-1-12)
invertebrates tissue This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-12. Uncertainties

associated with this variable include:

(1) C,, valuesare COPC- and site-specific.

(2) BCF,.w values are intended to represent “generic water invertebrate species”, and therefore may over- g
estimate exposure when applied to site-specific organisms.

Py Proportion of water invertebrate in unitless Otol
diet that is contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is

contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site splecific

information is not available. The following uncertainty is associated with this variable:

(1) The actual amount of contaminated food ingested by a species depends on food availability, diet compogjtion,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fw Fraction of diet comprised of wate unitless Otol

invertebrates

This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of wa
invertebrates. The default value for a screening level ecological risk assessment is 100 percent for computin
concentration based on an exclusive diet. For calculating an equdl diét,determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) The actual proportion of the diet that is comprised of a specific dietary item depends on several factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimitg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exp
from ingestion of a single dietary item.

er

sure

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure WT’en

applied to site-specific receptors.
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| Variable Description | Units Value
Cav Concentration of COPC in aquatic mg COPC/kg Varies (calculated - Table F-1-7)
vegetation ingested by the animal ww This variable is site- and COPC-specific; it is calculated using the equation in Table F-1-7. Uncertainties associated

with this variable include:

(1) Cyy vauesare COPC- and site-specific.
(2) BCFsay values are intended to represent “generic aquatic vegetation species”, and therefore may over- of under-
estimate exposure when applied to site-specific vegetation.

Pn Proportion of aquatic vegetation in unitless Otol

diet that is contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site splecific
information is not available. The following uncertainty is associated with this variable:

(1) The actual amount of contaminated food ingested by a species depends on food availability, diet compogjtion,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fay Fraction of diet comprised of unitless Otol
aquatic vegetation This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of aqygtic
vegetation. The default value for a screening level ecological risk assessment is 100 percent for computing
concentration based on an exclusive diet. For calculating an equdl di&t,determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) The actual proportion of the diet that is comprised of a specific dietary item depends on several factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimitg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate expgsure
from ingestion of a single dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors. T’e
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TABLE F-2-10

COPC DOSE INGESTED TERMSIN OMNIVOROUSBIRDS
IN BRACKISH/INTERMEDIATE MARSH, SALTMARSH, AND FRESHWATER/WETLAND FOOD WEBS

(Page 5 of 7)

|Variab|e

Description

Units

Value

Caa

COPC concentration in bed
sediment

mg COPC/kg DW
sediment

Varies (calculated - Table B-2-19)
This equation cal culates the concentration of COPCs in bed sediments. Uncertainties associated with this equation
include the following:

(1) The default variable values recommended for use in the equation in Table B-2-19 may not accurately represent
site-specific water body conditions. The degree of uncertainty associated with default variable valuesis
expected to be limited either because the probable ranges for these variables are narrow or because information
allowing reasonable estimates is generally available.

(2) Uncertainties associated with variables f,,, C,«: @nd Kd, are largely associated with the use of default OC
content values in their calculation. The uncertainty may be significant in specific instances, because OC content
is known to vary widely in different locations in the same medium. This variable is site-specific.

Sediment ingestion rate for aguatic
omnivorous bird

kg DW/kg BW-
day

Varies
This variable is site-, receptor-, and habitat-specific, and is discussed in Chapter 5. Ingestion rates for example
measurement receptors are presented in Chapter 5, Table 5-1. Uncertainties associated with this variable include the
following:

(1) IRgvauesmay under- or over-estimate BCFs when applied to site-specific organisms.

Portion of ingested bed sediment
that is contaminated

unitless

Otol
Default: 1
This variable is species- and site-specific, and depends on the percentage of soil ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used for a screening level risk assessment when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated soil ingested by species depends on site-specific information, receptor
homerange, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of soil ingested that is contaminated will likely be overestimated.
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|Variab|e | Description | Units | Value

Coctot Total COPC concentration in water mg COPC/L Varies (calculated - Table B-2-17)
column water This variable is COPC- and site-specific and is calculated using Table B-2-17. Uncertainties associated with this
(or equation include the following:
g COPC/m?®
water) (1) All of thevariablesin the equation in Table B-2-17 are COPC- and site-specific. Therefore, the use of default

values rather than site-specific values, for any or all of these variables, will contribute to the under- or
overestimation of C, g

(2) Uncertainty associated with f,. is largely the result of uncertainty associated with default OC content val ues.
Uncertainties may also be associated with the variable L; and k.

The degree of uncertainly associated with the variables d,. and d, is expected to be minimal either because
information for estimating a variable (d,.) is generally available or because the probable range for a variable (d,) is
narrow. The uncertainty associated with the variables f,. and C,, is associated with estimates of OC content.
Because OC content values can vary widely for different locations in the same media, the uncertainty associated with
using default OC values may be significant in specific cases.

1. W-0B Water ingestion rate for aquatic L/kg BW-day Varies

omnivorous bird This variable is receptor- and habitat-specific, and is discussed in Chapter 5. Ingestion rates for example
measurement receptors are presented in Chapter 5, Table 5-1. The following uncertainty is associated with this
variable:

(1) Water ingestion rates are influenced by animal behavior and environmental factors and may over- or under-
estimate BCF,.y to an unknown degree.

P Portion of ingested water that is unitless Otol

contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of water ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used when site specific information is not available.

The following uncertainty is associated with this variable:
(1) Theactual amount of contaminated water ingested by species depends on site-specific information, receptor

homerange, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of ingested water that is contaminated may be overestimated.
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TABLE F-2-11

EQUATIONS FOR COMPUTING COPC DOSE INGESTED TERMSIN CARNIVOROUSMAMMALS
IN BRACKISH/INTERMEDIATE MARSH, SALTMARSH, AND FRESHWATER/WETLAND FOOD WEBS

(Page 1 of 10)

Description

This equation calculates the daily dose through exposure to food/prey, sediment, and water in aquatic carnivorous mammals in freshwater marsh, brackish/intermediate marsh, and saltwater
marsh food webs. The limitations and uncertainties introduced in calculating this variable include the following:

(1) Variables Cyy and C,4 are COPC- and site-specific. Uncertainties associated with these variables will be site-specific
(2) Variables BCFgqy, and BCF,,.qy are based on biotransfer factors for beef cattle (Bay.s), and receptor specific ingestion rates, and therefore may introduce uncertainty when used to
compute a representative daily dose for site-specific carnivorous mammals.

Equation

Dew = (CHB " IRew * Prg - FHB) * (COF " IRey * Por FOF) * (CCF " Rew * Per FCF) * (COB " IRem * Pog - FOB)

+ (COM " IRy~ Pow - FOM) + (CHM " IRy * P - FHM) + (de "IRs om - Ps) + (CV\,Ctot " IRyem PW)

|Variab|e Description | Units | Value
Dcw Dose ingested for carnivorous mg/kg BW-day
mammals
Cus Concentration of COPC in mg COPC/kg FW Varies
herbivorous birds tissue This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-10. Uncertainties

associated with this variable include:

(1) Variables Cyy and C, 4 are COPC- and site-specific.

(2) Variables BCFgs and BCF,5 are based on biotransfer factors for chicken (Bag,iuen), @nd receptor specific
ingestion rates, and therefore may introduce uncertainty when used to compute concentrations for site-specific
herbivorous birds.
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|Variab|e Description | Units Value
IRom Food ingestion rate of carnivorous kg WW/kg BW- Varies
mammal day This variable is receptor-specific, and is discussed in Chapter 5. Ingestion rates for example measurement receptors

are provided in Chapter 5, Table 5-1. Uncertainties associated with this variable include:

(1) Food ingestion rates are influenced by several factors including: metabolic rate, energy requirements for growth
and reproduction, and dietary composition. Ingestion rates are a so influenced by ambient temperature, receptor
activity level and body weight U.S. EPA (1993). These factors introduce an unknown degree of uncertainty
when used to estimate daily dose.

(2) IR values may over- or under- estimate exposure when applied for site-specific receptors.

Pus Proportion of herbivorous birdsin unitless Otol

diet that is contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fus Fraction of diet comprised of unitless Otol

herbivorous birds This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of aquatic
herbivorous birds. The default value for a screening level ecological risk assessment is 100 percent for computing
concentration based on an exclusive diet. For calculating an equal diet, F is determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on severa factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertai nties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.
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TABLE F-2-11

EQUATIONS FOR COMPUTING COPC DOSE INGESTED TERMSIN CARNIVOROUSMAMMALS
IN BRACKISH/INTERMEDIATE MARSH, SALTMARSH, AND FRESHWATER/WETLAND FOOD WEBS

(Page 3 of 10)

|Variab|e

Description

Units

Value

Cor

Concentration of COPC in
omnivorous fish

mg COPC/kg FW
tissue

Varies (calculated - Table F-1-16)
This variable is site-specific and COPC-specific; it is calculated using the equation in F-1-16. Uncertainties
associated with this variable include:

(1) C,, valuesare COPC- and site-specific.
(2) The data set used to calculate BCF;yg, is based on alimited number of test organisms and therefore may over- or
under-estimate exposure when applied for site-specific organisms.

Por

Proportion of omnivorous fish diet
that is contaminated

unitless

Otol
Default: 1
This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

FOF

Fraction of diet comprised of
omnivorous fish

unitless

Otol
This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of omnivorous
fish. The default value for a screening level ecological risk assessment is 100 percent for computing concentration
based on an exclusive diet. For calculating an equal diet, F is determined based on the number of dietary
components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on several factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.
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TABLE F-2-11

EQUATIONS FOR COMPUTING COPC DOSE INGESTED TERMSIN CARNIVOROUSMAMMALS
IN BRACKISH/INTERMEDIATE MARSH, SALTMARSH, AND FRESHWATER/WETLAND FOOD WEBS

(Page 4 of 10)

|Variab|e

Description

Units

Value

Cer

Concentration in carnivorous fish

mg COPC/kg FW
tissue

Varies (calculated - Table F-1-17)
This variable is site-specific and COPC-specific; it is calculated using the equation in F-1-17. Uncertainties
associated with this variable include:

(1) C,, valuesare COPC- and site-specific.
(2) The data set used to calculate BCF;yg, is based on alimited number of test organisms and therefore may over- or
under-estimate exposure when applied to site-specific organisms.

Pcr

Proportion of carnivorousfishin
diet that is contaminated

unitless

Otol
Default: 1
This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

FCF

Fraction of diet comprised of
carnivorous fish

unitless

Otol
This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of carnivorous
fish. The default value for a screening level ecological risk assessment is 100 percent for computing concentration
based on an exclusive diet. For calculating an equal diet, F is determined based on the number of dietary
components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on several factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.
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| Variable Description | Units Value
Cos Concentration of COPC in mg COPC/kg FW Varies (calculated - Table F-1-15)
omnivorous birds tissue This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-6. Uncertainties

associated with this variable include:

(1) Variables Cyy and C, 4 are COPC- and site-specific.

(2) Variables BCFgqs and BCF,.o are based on biotransfer factors for chicken (Bagiue ), @nd receptor specific
ingestion rates, and therefore may introduce uncertainty when used to compute concentrations for site-specific
aquatic omnivorous birds.

Pos Proportion of omnivorous bird diet unitless Otol

that is contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fos Fraction of diet comprised of unitless Otol

omnivorous birds This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of aquatic
omnivorous birds. The default value for a screening level ecological risk assessment is 100 percent for computing
concentration based on an exclusive diet. For calculating an equal diet, F is determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on several factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.
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| Variable Description | Units Value
Com Concentration of COPC in mg COPC/kg FW Varies (calculated - Table F-1-5)
omnivorous mammals tissue This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-5. Uncertainties

associated with this variable include:

(1) Variables Cyy and C, 4 are COPC- and site-specific.

(2) Variables BCFg oy and BCF,.oy are based on biotransfer factors for beef (Ba,s), and receptor-specific ingestion
rates, and therefore may introduce uncertainty when used to compute concentrations for site-specific
omnivorous mammals.

Pom Proportion of omnivorous mammal unitless Otol

diet that is contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fom Fraction of diet comprised of unitless Otol

omnivorous mammals This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of omnivorous
mammals. The default value for a screening level ecological risk assessment is 100 percent for computing
concentration based on an exclusive diet. For calculating an equal diet, F is determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on several factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.
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| Variable Description | Units Value
Cim Concentration of COPC in mg COPC/kg FW Varies (calculated - Table F-1-9)
herbivorous mammals tissue This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-9. Uncertainties

associated with this variable include:

(1) Variables Cyy and C, 4 are COPC- and site-specific.

(2) Variables BCFgyy and BCF,.,\ are based on biotransfer factors for beef cattle (Bay, ), and receptor specific
ingestion rates, and therefore may introduce uncertainty when used to compute concentrations for site-specific
aquatic herbivorous mammals.

Pum Proportion of herbivorous mammal unitless Otol

in diet that is contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. Uncertainties associated with this variable include:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fum Fraction of diet comprised of unitless Otol

herbivorous mammals This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of aquatic
herbivorous mammals. The default value for a screening level ecological risk assessment is 100 percent for
computing concentration based on an exclusive diet. For calculating an equal diet, Fq is determined based on the
number of dietary componentsin the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:
(1) Theactual proportion of the diet that is comprised of herbivorous mammals depends on several factors

including: food availability, animal behavior, species composition, and seasonal influences. Therefore a
default value of 100 percent for the exclusive diet, may over-estimate dietary exposure.
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|Variab|e

Description | Units Value
Ceu COPC concentration in bed mg COPC/kg DW Varies (calculated - Table B-2-19)
sediment sediment This equation cal culates the concentration of contaminants sorbed to bed sediments. Uncertainties associated with
this equation include the following:

(1) The default variable values recommended for use in the equation in Table B-2-19 may not accurately represent
site-specific water body conditions. The degree of uncertainty associated with default variable valuesis
expected to be limited either because the probable ranges for these variables are narrow or because information
allowing reasonable estimates is generally available.

(2) Uncertainties associated with variables f,,, C,«: @nd Kd, are largely associated with the use of default OC
content values in their calculation. The uncertainty may be significant in specific instances, because OC content
is known to vary widely in different locations in the same medium. This variable is site-specific.

IRscwm Sediment ingestion rate for kg DW/kg BW- Varies
carnivorous mammal day This variable is site-, receptor-, and habitat-specific, and is discussed in Chapter 5. Ingestion rates for example
measurement receptors are presented in Chapter 5, Table 5-1. Uncertainties associated with this variable include the
following:

(1) IRgvauesmay under- or over-estimate BCFs when applied to site-specific organisms.

P Portion of ingested bed sediment unitless Otol
that is contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of soil ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used for a screening level risk assessment when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated soil ingested by species depends on site-specific information, receptor
homerange, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of soil ingested that is contaminated will likely be overestimated.

F-150




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

TABLE F-2-11

EQUATIONS FOR COMPUTING COPC DOSE INGESTED TERMSIN CARNIVOROUSMAMMALS
IN BRACKISH/INTERMEDIATE MARSH, SALTMARSH, AND FRESHWATER/WETLAND FOOD WEBS

(Page 9 of 10)

| variable |

Description | Units | Value
Coctot Total COPC concentration in water mg COPC/L Varies (calculated - Table B-2-17)
column water This variable is COPC- and site-specific and is calculated using Table B-2-17. Uncertainties associated with this
(or equation include the following:
g COPC/m?®
water) (1) All of thevariablesin the equation in Table B-2-17 are COPC- and site-specific. Therefore, the use of default
values rather than site-specific values, for any or all of these variables, will contribute to the under- or
overestimation of C, g
(2) Uncertainty associated with f,. is largely the result of uncertainty associated with default OC content val ues.
Uncertainties may also be associated with the variable L; and k.
The degree of uncertainly associated with the variables d,. and d, is expected to be minimal either because
information for estimating a variable (d,.) is generally available or because the probable range for a variable (d,) is
narrow. The uncertainty associated with the variables f,. and C, is associated with estimates of OC content.
Because OC content values can vary widely for different locations in the same medium, the uncertainty associ ated
with using default OC values may be significant in specific cases.
IRwcm Water ingestion rate for kg WW/kg BW- Varies
carnivorous mammal day This variable is receptor- and habitat-specific, and is discussed in Chapter 5. Ingestion rates for example
measurement receptors are presented in Chapter 5, Table 5-1. The following uncertainty is associated with this
variable:
(1) Water ingestion rates are strongly influenced by animal behavior and environmental factors and may over- or
under- estimate BCF..;y to an unknown degree.
Py Portion of ingested water that is unitless Otol
contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of water ingested that is contaminated. U.S.
EPA OSW rsecommends that a default value of 1.0 be used when site specific information is not available.

The following uncertainty is associated with this variable:
(1) Theactual amount of contaminated water ingested by species depends on site-specific information, receptor

homerange, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of ingested water that is contaminated will likely be overestimated.
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TABLE F-2-11

EQUATIONS FOR COMPUTING COPC DOSE INGESTED TERMSIN CARNIVOROUSMAMMALS
IN BRACKISH/INTERMEDIATE MARSH, SALTMARSH, AND FRESHWATER/WETLAND FOOD WEBS

(Page 10 of 10)
REFERENCES AND DISCUSSION

U.S. EPA. 1993. Wildlife Exposure Factor Handbood. Volumes| and II. Office of Research and Development. EPA/600/R-93/187a
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TABLE F-2-12

COPC DOSE INGESTED TERMSIN CARNIVOROUS BIRDS
IN BRACKISH/INTERMEDIATE MARSH, SALTMARSH, AND FRESHWATER/WETLAND FOOD WEBS

(Page 1 of 11)

Description

This equation calculates the daily dose through exposure to contaminated food/prey, soil, and water in aguatic carnivorous birds in freshwater marsh, brackish/intermediate marsh, and
saltwater marsh food webs. The limitations and uncertainties introduced in cal cul ating this variabl e include the following:

(1) Variables Cyy, and C, are COPC- and site-specific. Uncertainties associated with these variables will be site-specific.
(2) Variables BCFgs g, and BCFy,.c5 are based on biotransfer factors for chicken (Bay,qen), @d receptor specific ingestion rates, and therefore may introduce uncertainty when used to
compute a representative daily dose for site-specific carnivorous birds.

Equation

Deg = (COF " IRcg * Por FOF) * (CCF " IReg * Per FCF) * (COM " IReg " Pow - FOM) * (CHM " IReg " Py - FHM)

+ (COB " IRg " Pog FOB) + (CHB " IR - Pyg - FHB) + (de "IRg g Ps) + (CV\,Ctot " IRy.cs - Pw)

| Variable Description

| Units | Value
Dcg Dose ingested for carnivorous birds mg/kg BW-day
Cor Concentration of COPC in mg COPC/kg FW Varies (calculated - Table F-1-16)
omnivorous fish tissue This variable is site-specific and COPC-specific; it is calculated using the equation in F-1-16. Uncertainties

associated with this variable include:

(1) C,, valuesare COPC- and site-specific.
(2) The data set used to calculate BCF;yg, is based on alimited number of test organisms and therefore may over- or
under-estimate exposure when applied to site-specific organisms.
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TABLE F-2-12

COPC DOSE INGESTED TERMSIN CARNIVOROUS BIRDS
IN BRACKISH/INTERMEDIATE MARSH, SALTMARSH, AND FRESHWATER/WETLAND FOOD WEBS

(Page 2 of 11)

|Variab|e

Description

Units

Value

IRes

Food ingestion rate of carnivorous
birds

kg WW/kg BW-
day

Varies
This variable is receptor-specific, and is discussed in Chapter 5. Ingestion rates for example measurement receptors
are provided in Chapter 5, Table 5-1. Uncertainties associated with this variable include:

(1) Food ingestion rates are influenced by several factors including: metabolic rate, energy requirements for growth
and reproduction, and dietary composition. Ingestion rates are a so influenced by ambient temperature, receptor
activity level and body weight U.S. EPA (1993). These factors introduce an unknown degree of uncertainty
when used to estimate daily dose.

(2) IRvalues may over- or under- estimate exposure when applied to site-specific receptors.

Proportion of omnivorous fish diet
that is contaminated

unitless

Otol
Default: 1
This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

For

Fraction of diet comprised of
omnivorous fish

unitless

Otol
This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of omnivorous
fish. The default value for a screening level ecological risk assessment is 100 percent for computing concentration
based on an exclusive diet. For calculating an equal diet, F is determined based on the number of dietary
components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on severa factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertai nties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.
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TABLE F-2-12

COPC DOSE INGESTED TERMSIN CARNIVOROUS BIRDS
IN BRACKISH/INTERMEDIATE MARSH, SALTMARSH, AND FRESHWATER/WETLAND FOOD WEBS

(Page 3 of 11)

|Variab|e

Description

Units

Value

Cer

Concentration in carnivorous fish

mg COPC/kg FW
tissue

Varies
This variable is site-specific and COPC-specific; it is calculated using the equation in F-1-17. Uncertainties
associated with this variable include:

(1) C,, valuesare COPC- and site-specific.
(2) The data set used to calculate BCF;yg, is based on alimited number of test organisms and therefore may over- or
under-estimate exposure when applied to site-specific organisms.

Pcr

Proportion of carnivorous fish diet
that is contaminated

unitless

Otol
Default: 1
This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

FCF

Fraction of diet comprised of
carnivorous fish

unitless

Otol
This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of carnivorous
fish. The default value for a screening level ecological risk assessment is 100 percent for computing concentration
based on an exclusive diet. For calculating an equal diet, F is determined based on the number of dietary
components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on several factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.
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TABLE F-2-12

COPC DOSE INGESTED TERMSIN CARNIVOROUS BIRDS
IN BRACKISH/INTERMEDIATE MARSH, SALTMARSH, AND FRESHWATER/WETLAND FOOD WEBS

(Page 4 of 11)

| Variable Description | Units Value
Com Concentration of COPC in mg COPC/kg FW Varies (calculated - Table F-1-5)
omnivorous mammals tissue This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-5. Uncertainties

associated with this variable include:

(1) Variables Cyy and C, 4 are COPC- and site-specific.

(2) Variables BCFgqy and BCF,.oy are based on biotransfer factors for beef (Bay.), and receptor specific ingestion
rates, and therefore may introduce uncertainty when used to compute concentrations for site-specific aquatic
omnivorous mammals.

Pom Proportion of aguatic omnivorous unitless Otol
mammal in diet that is Default: 1
contaminated This variable is species- and site-specific, and depends on the percentage of the dietary food item that is

contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fom Fraction of diet comprised of unitless Otol

omnivorous mammals This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of aquatic
omnivorous mammals. The default value for a screening level ecological risk assessment is 100 percent for
computing concentration based on an exclusive diet. For calculating an equal diet, Fq is determined based on the
number of dietary componentsin the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on severa factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertai nties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.
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TABLE F-2-12

COPC DOSE INGESTED TERMSIN CARNIVOROUS BIRDS
IN BRACKISH/INTERMEDIATE MARSH, SALTMARSH, AND FRESHWATER/WETLAND FOOD WEBS

(Page 5 of 11)

| Variable Description | Units Value
Cim Concentration of COPC in mg COPC/kg FW Varies (calculated - Table F-1-9)
herbivorous mammals tissue This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-9. Uncertainties

associated with this variable include:

(1) Variables Cyy and C, 4 are COPC- and site-specific.

(2) Variables BCFgyy and BCF,.,\ are based on biotransfer factors for beef cattle (Bay, ), and receptor specific
ingestion rates, and therefore may introduce uncertainty when used to compute concentrations for site-specific
aquatic herbivorous mammals.

Pum Proportion of aguatic herbivorous unitless Otol
mammal in diet that is Default: 1
contaminated This variable is species- and site-specific, and depends on the percentage of the dietary food item that is

contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. Uncertainties associated with this variable include:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fum Fraction of diet comprised of unitless Otol

herbivorous mammals This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of aquatic
herbivorous mammals. The default value for a screening level ecological risk assessment is 100 percent for
computing concentration based on an exclusive diet. For calculating an equal diet, Fq is determined based on the
number of dietary componentsin the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:
(1) Theactual proportion of the diet that is comprised of herbivorous mammals depends on several factors

including: food availability, animal behavior, species composition, and seasonal influences. Therefore a
default value of 100 percent for the exclusive diet, may over-estimate dietary exposure.
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TABLE F-2-12

COPC DOSE INGESTED TERMSIN CARNIVOROUS BIRDS
IN BRACKISH/INTERMEDIATE MARSH, SALTMARSH, AND FRESHWATER/WETLAND FOOD WEBS

(Page 6 of 11)

|Variab|e Description | Units Value
Cos Concentration of COPC in mg COPC/kg FW Varies
omnivorous birds tissue This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-6. Uncertainties

associated with this variable include:

(1) Variables Cyy and C, 4 are COPC- and site-specific.

(2) Variables BCFgqs and BCF,.o are based on biotransfer factors for chicken (Bagiue ), @nd receptor specific
ingestion rates, and therefore may introduce uncertainty when used to compute concentrations for site-specific
aquatic omnivorous birds.

Pos Proportion of omnivorous bird in unitless Otol

diet that is contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fos Fraction of diet comprised of unitless Otol

omnivorous birds This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of aquatic
omnivorous birds. The default value for a screening level ecological risk assessment is 100 percent for computing
concentration based on an exclusive diet. For calculating an equal diet, F is determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on several factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.
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TABLE F-2-12

COPC DOSE INGESTED TERMSIN CARNIVOROUS BIRDS
IN BRACKISH/INTERMEDIATE MARSH, SALTMARSH, AND FRESHWATER/WETLAND FOOD WEBS

(Page 7 of 11)

| Variable Description | Units Value
Cus Concentration of COPC in mg COPC/kg FW Varies (calculated - Table F-1-10)
herbivorous birds tissue This variable is site-specific and chemical-specific; it is calculated using the equation in Table F-1-10. Uncertainties

associated with this variable include:

(1) Variables Cyy and C, 4 are COPC- and site-specific.

(2) Variables BCFg,s and BCF.g are based on biotransfer factors for chicken (Bagy,iue ), @nd receptor-specific
ingestion rates, and therefore may introduce uncertainty when used to compute concentrations for site-specific
aquatic herbivorous birds.

Pus Proportion of herbivorous birdsin unitless Otol

diet that is contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fus Fraction of diet comprised of unitless Otol

herbivorous birds This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of aquatic
herbivorous birds. The default value for a screening level ecological risk assessment is 100 percent for computing
concentration based on an exclusive diet. For calculating an equal diet, F is determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on several factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.
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TABLE F-2-12

COPC DOSE INGESTED TERMSIN CARNIVOROUS BIRDS
IN BRACKISH/INTERMEDIATE MARSH, SALTMARSH, AND FRESHWATER/WETLAND FOOD WEBS

(Page 8 of 11)

|Variab|e

Description

Units

Value

Caa

COPC concentration in bed
sediment

mg COPC/kg DW
sediment

Varies (calculated - Table B-2-19)
This equation cal culates the concentration of COPCs in bed sediments. Uncertainties associated with this equation
include the following:

(1) The default variable values recommended for use in the equation in Table B-2-19 may not accurately represent
site-specific water body conditions. The degree of uncertainty associated with default variable valuesis
expected to be limited either because the probable ranges for these variables are narrow or because information
allowing reasonable estimates is generally available.

(2) Uncertainties associated with variables f,,, C,«: @nd Kd, are largely associated with the use of default OC
content values in their calculation. The uncertainty may be significant in specific instances, because OC content
is known to vary widely in different locations in the same medium. This variable is site-specific.

IRscs

Sediment ingestion rate for
carnivorous bird

kg DW/kg BW-
day

Varies
This variable is site-, receptor-, and habitat-specific, and is discussed in Chapter 5. Ingestion rates for example
measurement receptors are presented in Chapter 5, Table 5-1. Uncertainties associated with this variable include the
following:

(1) IRgvauesmay under- or over-estimate BCFs when applied to site-specific organisms.

Portion of ingested bed sediment
that is contaminated

unitless

Otol
Default: 1
This variable is species- and site-specific, and depends on the percentage of soil ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used for a screening level risk assessment when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated soil ingested by species depends on site-specific information, receptor
homerange, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of soil ingested that is contaminated will likely be overestimated.
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TABLE F-2-12

COPC DOSE INGESTED TERMSIN CARNIVOROUS BIRDS
IN BRACKISH/INTERMEDIATE MARSH, SALTMARSH, AND FRESHWATER/WETLAND FOOD WEBS

(Page 9 of 11)

| variable |

carnivorous bird

Description Units | Value
Coctot Total COPC concentration in water mg COPC/L Varies (calculated - Table B-2-17)
column water This variable is COPC- and site-specific and is calculated using Table B-2-17. Uncertainties associated with this
(or equation include the following:
g COPC/m?®
water) (1) All of thevariablesin the equation in Table B-2-17 are COPC- and site-specific. Therefore, the use of default
values rather than site-specific values, for any or all of these variables, will contribute to the under- or
overestimation of C, g
(2) Uncertainty associated with f,. is largely the result of uncertainty associated with default OC content val ues.
Uncertainties may also be associated with the variable L; and k,,
The degree of uncertainly associated with the variables d,. and d, is expected to be minimal either because
information for estimating a variable (d,.) is generally available or because the probable range for a variable (d,) is
narrow. The uncertainty associated with the variables f,. and C,, is associated with estimates of OC content.
Because OC content values can vary widely for different locations in the same medium, the uncertainty associated
with using default OC values may be significant in specific cases.
IRA\.ca Water ingestion rate for aquatic L/kg BW-day Varies

This variable is receptor- and habitat-specific, and is discussed in Chapter 5. Ingestion rates for example
measurement receptors are presented in Chapter 5, Table 5-1. The following uncertainty is associated with this
variable:

(1) Water ingestion rates are strongly influenced by animal behavior and environmental factors and may over- or
under- estimate BCF..;y to an unknown degree.
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TABLE F-2-12

COPC DOSE INGESTED TERMSIN CARNIVOROUS BIRDS
IN BRACKISH/INTERMEDIATE MARSH, SALTMARSH, AND FRESHWATER/WETLAND FOOD WEBS

(Page 10 of 11)

| Variable Description | Units Value
Py Portion of ingested water that is unitless Otol
contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of water ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used when site specific information is not available.

The following uncertainty is associated with this variable:
(1) Theactual amount of contaminated water ingested by species depends on site-specific information, receptor

homerange, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of ingested water that is contaminated will likely be overestimated.
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COPC DOSE INGESTED TERMSIN CARNIVOROUS BIRDS
IN BRACKISH/INTERMEDIATE MARSH, SALTMARSH, AND FRESHWATER/WETLAND FOOD WEBS

(Page 11 of 11)
REFERENCES AND DI SCUSSIONS

U.S. EPA. 1993. Wildlife Exposure Factor Handbook. Volumes | and Il. Office of Research and Development. EPA/600/R-93/187a
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TABLE F-2-13

COPC DOSE INGESTED TERMSIN CARNIVOROUS SHORE BIRDS
IN BRACKISH/INTERMEDIATE MARSH, SALTMARSH, AND FRESHWATER/WETLAND FOOD WEBS

(Page 1 of 10)

Description

This equation calculates the daily dose through exposure to contaminated food/prey, sediment, and water in carnivorous shore birds in freshwater marsh, brackish/intermediate marsh, and
saltwater marsh food webs. The limitations and uncertainties introduced in cal cul ating this variabl e include the following:

(1) Variables Cyy and C,4 are COPC- and site-specific. Uncertainties associated with these variables will be site-specific
(2) Variables BCFg g, and BCF,,.c are based on biotransfer factors for chicken (Bagy,iue), and receptor-specific ingestion rates, and therefore may introduce uncertainty when used to
compute a representative daily dose for site-specific carnivorous birds.

D

Equation

cs T (CBI " IReeg * Py FBI) * (CWI " Regg - Py - FWI) * (CHPF " IRceg * Prpr - FHPF)

+ (COF " IRess " Por - FOF) + (COB "IRegs " Pog FOB) + (de " IRs o Ps) + (CV\,Ctot " IRycss Pw)

|Variab|e Description | Units Value
Dcs Dose ingested for carnivorous mg/kg BW-day
shore birds
Cy Concentration of COPC in benthic mg COPC/kg FW Varies (calculated - Table F-1-11)
invertebrates tissue This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-11. Uncertainties

associated with this variable include the following:

(1) Cgy vauesare COPC- and site-specific.
(2) BCFsg values are intended to represent “generic benthic invertebrate species”, and therefore may over-
under-estimate exposure when applied to site-specific organisms.
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TABLE F-2-13

COPC DOSE INGESTED TERMSIN CARNIVOROUS SHORE BIRDS
IN BRACKISH/INTERMEDIATE MARSH, SALTMARSH, AND FRESHWATER/WETLAND FOOD WEBS

(Page 2 of 10)

|Variab|e

Description

Units

Value

IRess

Food ingestion rate of carnivorous
shore birds

kg WW/kg BW-
day

Varies
This variable is receptor-specific, and is discussed in Chapter 5. Ingestion rates for example measurement receptors
are provided in Chapter 5, Table 5-1. Uncertainties associated with this variable include:

(1) Food ingestion rates are influenced by several factors including: metabolic rate, energy requirements for growth
and reproduction, and dietary composition. Ingestion rates are a so influenced by ambient temperature, receptor
activity level and body weight U.S. EPA (1993). These factors introduce an unknown degree of uncertainty
when used to estimate daily dose.

(2) IRvalues may over- or under- estimate exposure when applied to site-specific receptors.

Proportion of benthic invertebrate
in diet that is contaminated

unitless

Otol
Default: 1
This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.
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COPC DOSE INGESTED TERMSIN CARNIVOROUS SHORE BIRDS
IN BRACKISH/INTERMEDIATE MARSH, SALTMARSH, AND FRESHWATER/WETLAND FOOD WEBS
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|Variab|e Description | Units Value
Fg Fraction of diet comprised of unitless Otol
benthic invertebrates This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of benthic

invertebrates. The default value for a screening level ecological risk assessment is 100 percent for computing
concentration based on an exclusive diet. For calculating an equal diet, F is determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on severa factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fy when applided to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertaintiy and may over-estimate exposure
from ingestion of asingle dietary item.

(3) Thedefalut value for an equal diet introduces uncertainity and may over- or under- estimate exposure when
applied to site-specific receptors.

Cwm Concentration of COPC in water mg COPC/kg FW Varies (calculated - Table F-1-12)
invertebrates tissue This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-12. Uncertainties
associated with this variable include:

(1) C,, valuesare COPC- and site-specific.
(2) BCF,.w values are intended to represent “generic water invertebrate species”, and therefore may over- gr under-
estimate exposure when applied to site-specific organisms.

Py Proportion of water invertebrate in unitless Otol

diet that is contaminated Default: 1

This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site splecific
information is not available. The following uncertainty is associated with this variable:

(1) The actual amount of contaminated food ingested by a species depends on food availability, diet compogjtion,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.
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TABLE F-2-13

COPC DOSE INGESTED TERMSIN CARNIVOROUS SHORE BIRDS
IN BRACKISH/INTERMEDIATE MARSH, SALTMARSH, AND FRESHWATER/WETLAND FOOD WEBS

(Page 4 of 10)

|Variab|e

Description

| Units

Value

Fu

Fraction of diet comprised of water
invertebrates

unitless

Otol
This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of water
invertebrates. The default value for a screening level ecological risk assessment is 100 percent for computing
concentration based on an exclusive diet. For calculating an equal diet, F is determined based on the number of
dietary components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on severa factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fy when applided to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertaintiy and may over-estimate exposure
from ingestion of asingle dietary item.

(3) Thedefalut value for an equal diet introduces uncertainity and may over- or under- estimate exposure when
applied to site-specific receptors.

Concentration in herbivorous and
planktivorous fish

mg/kg

Varies (calculated - Table F-1-13)
This variable is site-specific and COPC-specific; it is calculated using the equation in F-1-16. Uncertainties
associated with this variable include:

(1) C,, valuesare COPC- and site-specific.
(2) The data set used to calculate BCF;yg, is based on alimited number of test organisms and therefore may over- or
under-estimate exposure when applied to site-specific organisms.

Pripr

Proportion of herbivorous and
planktivorous fish diet that is
contaminated

unitless

Otol
Default: 1
This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.
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TABLE F-2-13

COPC DOSE INGESTED TERMSIN CARNIVOROUS SHORE BIRDS
IN BRACKISH/INTERMEDIATE MARSH, SALTMARSH, AND FRESHWATER/WETLAND FOOD WEBS

(Page 5 of 10)

|Variab|e

Description

Units

Value

Frpr

Fraction of diet comprised of
herbivorous and planktivorous fish

unitless

Otol
This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of
herbivorous/piscivorous fish. The default value for a screening level ecological risk assessment is 100 percent for
computing concentration based on an exclusive diet. For calculating an equal diet, Fq is determined based on the
number of dietary componentsin the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on severa factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate F when applided to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertaintiy and may over-estimate exposure
from ingestion of asingle dietary item.

(3) Thedefalut value for an equal diet introduces uncertainity and may over- or under- estimate exposure when
applied to site-specific receptors.

Concentration of COPC in
omnivorous birds

mg COPC/kg FW
tissue

Varies (calculated - Table F-1-6)
This variable is site-specific and COPC-specific; it is calculated using the equation in Table F-1-6. Uncertainties
associated with this variable include:

(1) Variables Cyy and C, 4 are COPC- and site-specific.

(2) Variables BCFsqs and BCF,.o are based on biotransfer factors for chicken (Bagiue ), @nd receptor specific
ingestion rates, and therefore may introduce uncertainty when used to compute concentrations for site-specific
omnivorous birds.
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TABLE F-2-13

COPC DOSE INGESTED TERMSIN CARNIVOROUS SHORE BIRDS
IN BRACKISH/INTERMEDIATE MARSH, SALTMARSH, AND FRESHWATER/WETLAND FOOD WEBS

(Page 6 of 10)

|Variab|e

Description

| Units

Value

POB

Proportion of omnivorous bird in
diet that is contaminated

unitless

Otol
Default: 1
This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fraction of diet comprised of
omnivorous birds

unitless

Otol
This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of omnivorous
birds. The default value for a screening level ecological risk assessment is 100 percent for computing concentration
based on an exclusive diet. For calculating an equal diet, F is determined based on the number of dietary
components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on several factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.

Cor

Concentration of COPC in
omnivorous fish

mg COPC/kg FW
tissue

Varies (calculated - Table F-1-16)
This variable is site-specific and COPC-specific; it is calculated using the equation in F-1-16. Uncertainties
associated with this variable include:

(1) C,, valuesare COPC- and site-specific.
(2) The data set used to calculate BCF;yg, is based on alimited number of test organisms and therefore may over- or
under-estimate exposure when applied to site-specific organisms.
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COPC DOSE INGESTED TERMSIN CARNIVOROUS SHORE BIRDS
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|Variab|e

Description

Units

Value

Por

Proportion of omnivorous fish diet
that is contaminated

unitless

Otol
Default: 1
This variable is species- and site-specific, and depends on the percentage of the dietary food item that is
contaminated. U.S. EPA OSW recommends that a default value of 1.0 be used for all food types when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated food ingested by a species depends on food availability, diet composition,
and animal behavior. Therefore, the default value of 100 percent may not accurately reflect site-specific
conditions, and may overestimate the proportion of contaminated food ingested.

Fraction of diet comprised of
omnivorous fish

unitless

Otol
This variable is species- and site-specific, and depends on the percentage of the diet that is comprised of omnivorous
fish. The default value for a screening level ecological risk assessment is 100 percent for computing concentration
based on an exclusive diet. For calculating an equal diet, F is determined based on the number of dietary
components in the total diet. The application of an equal diet is further discussed in Chapter 5.

Uncertainties associated with this variable include:

(1) Theactual proportion of the diet that is comprised of a specific dietary item depends on several factors
including: food availability, animal behavior, species composition, and seasonal influences. These
uncertainties may over- or under- estimate Fg when applied to site-specific receptors.

(2) The default value of 100 percent for an exclusive diet introduces uncertainty and may over-estimate exposure
from ingestion of asingle dietary item.

(3) The default value for an equal diet introduces uncertainty and may over- or under- estimate exposure when
applied to site-specific receptors.
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COPC DOSE INGESTED TERMSIN CARNIVOROUS SHORE BIRDS
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|Variab|e

Description

Units

Value

Caa

COPC concentration in bed
sediment

mg COPC/kg DW
sediment

Varies (calculated - Table B-2-19)
This equation cal culates the concentration of COPCs in bed sediments. Uncertainties associated with this equation
include the following:

(1) The default variable values recommended for use in the equation in Table B-2-19 may not accurately represent
site-specific water body conditions. The degree of uncertainty associated with default variable valuesis
expected to be limited either because the probable ranges for these variables are narrow or because information
allowing reasonable estimates is generally available.

(2) Uncertainties associated with variables f,,, C,«: @nd Kd, are largely associated with the use of default OC
content values in their calculation. The uncertainty may be significant in specific instances, because OC content
is known to vary widely in different locations in the same medium. This variable is site-specific.

IRscss

Sediment ingestion rate for
carnivorous shorebird

kg DW/kg BW-
day

Varies
This variable is site-, receptor-, and habitat-specific, and is discussed in Chapter 5. Ingestion rates for example
measurement receptors are presented in Chapter 5, Table 5-1. Uncertainties associated with this variable include the
following:

(1) IRgvauesmay under- or over-estimate BCFs when applied to site-specific organisms.

Portion of ingested bed sediment
that is contaminated

unitless

Otol
Default: 1
This variable is species- and site-specific, and depends on the percentage of soil ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used for a screening level risk assessment when site specific
information is not available. The following uncertainty is associated with this variable:

(1) Theactual amount of contaminated soil ingested by species depends on site-specific information, receptor
homerange, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of soil ingested that is contaminated will likely be overestimated.
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| variable |

Description

| Units

| Value

Cuctot

Total COPC concentration in water
column

mg COPC/L
water
(or
g COPC/m?®
water)

Varies (calculated - Table B-2-17)
This variable is COPC- and site-specific and is calculated using Table B-2-17. Uncertainties associated with this
equation include the following:

(1) All of thevariablesin the equation in Table B-2-17 are COPC- and site-specific. Therefore, the use of default
values rather than site-specific values, for any or all of these variables, will contribute to the under- or
overestimation of C, g

(2) Uncertainty associated with f,. is largely the result of uncertainty associated with default OC content val ues.
Uncertainties may also be associated with the variable L; and k.

The degree of uncertainly associated with the variables d,. and d, is expected to be minimal either because
information for estimating a variable (d,.) is generally available or because the probable range for a variable (d,) is
narrow. The uncertainty associated with the variables f,. and C, is associated with estimates of OC content.
Because OC content values can vary widely for different locations in the same medium, the uncertainty associ ated
with using default OC values may be significant in specific cases.

IRy.css

Water ingestion rate for
carnivorous shorebird

L/kg BW-day

Varies
This variable is receptor- and habitat-specific, and is discussed in Chapter 5. Ingestion rates for example
measurement receptors are presented in Chapter 5, Table 5-1. The following uncertainty is associated with this
variable:

(1) Water ingestion rates are strongly influenced by animal behavior and environmental factors and may over- or
under- estimate BCF,.cs t0 an unknown degree.

Pw

Portion of ingested water that is
contaminated

unitless

Otol
Default: 1
This variable is species- and site-specific, and depends on the percentage of water ingested that is contaminated. U.S.
EPA OSW recommends that a default value of 1.0 be used when site specific information is not available.

The following uncertainty is associated with this variable:
(1) Theactual amount of contaminated water ingested by species depends on site-specific information, receptor

homerange, and animal behavior; therefore, the default value of 100 percent may not accurately reflect site-
specific conditions, and the proportion of ingested water that is contaminated will likely be overestimated.
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