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APPENDIX C

MEDM-TO-RECEPTORBCFs

Appendix C provides recommended guidance for detennining values for media-to-receptor bioconcentration
factors (BCFs) based on values reported in the scientific literature, or estimated using physical and
chemical properties of the compound Guidance on use of BCF values in the screening level ecological risk
assessment is provided in Chapter 5.

Section C-l.O provides the general guidance recommended to select or estimate BCFvalues.
Sections C-l.l through C-l.7 further discuss detennination of BCFs for specific media and receptors.
References cited in Sections C-l.l through C-l.7 are located following Section C-l. 7.

For the compounds commonly identified in risk assessments for combustion facilities (identified in Chapter
2), BCFvalues have been detennined following the guidance in Sections C-l.l through C-1.7. BCFvalues
for these limited number of compounds are included in this appendix in Tables C-l through C-7 to
facilitate the completion of screening ecological risk assessments. However, it is expected that additional
compounds may require evaluation on a site specific basis, and in such cases, BCF values for these
additional compounds could be determined following the same guidance (Sections C-I.I through C-I. 7)
used in determination of the BCF values reported in this appendix. For reproducibility and to facilitate
comparison of new data and values as they become available, all data reviewed in the selection oftheBCF
values provided at the end of this appendix are also included in Tables C-l through C-7. References cited
in Tables C-l through C-7 (Media-to-Receptor BCF Values) are located following Table C-7.

For additional discussion on some of the references and equations cited in Sections C-I.I through C-I. 7,
the reader is recommended to review the Human Health Risk Assessment Protocol (HHRAP) (U.S. EPA
1998) (see Appendix A-3), and the source documents cited in the reference section of this appendix.

C-l.O GENERAL GUIDANCE

This section summarizes the recommended general guidance for detennining compound-specific BCF
values (media-to-receptors) provided in Tables C-l through C-7. As a preference, BCFvalues were
selected from empirical field and/or laboratory data generated from reviewed studies that are published in
the scientific literature. Information used from these studies included calculated BCF values, as well as,
collocated media and organism concentration data from which BCF values could be calculated. If two or
more BCF values, or two or more sets of collocated data, were available in the published scientific
literature, the geometric mean of the values was used

Field-derived BCF values were considered more indicative of the level ofbioconcentration occurring in the
natural environment than laboratory-derived values. Therefore, when available and appropriate,
field-derived BCF values were given priority over laboratory-derived values. In some cases, confidence in
the methods used to detennine or report field-derivedBCF values was less than for the laboratory-derived
values. In those cases, the laboratory-derived values were used for the recommendedBCF values.

When neither field or laboratory data were available for a specific compound, data from a potential
surrogate compound were evaluated. The appropriateness of the surrogate was detennined by comparing
the structures of the two compounds. Where an appropriate surrogate was not identified, a regression
equation based on the compound's log Kowvalue was used to calculate the recommended BCF value.
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With the exception of the air-to-plant biotransfer factors (Bv), recommendedBCFvalues provided in the
tables at the end of this appendix are based on wet tissue weight and dry media weight (except for water).
As necessary, reported values were converted to these units using the referenced tissue or media wet weight
percentages. The conversion factors, equations, and references for these conversions are discussed in
Sections C-l.l through C-l. 7 where appropriate, and are presented at the end of each table (Tables C-l
through C-7).

C-l.l SOIL-TO-SOIL INVERTEBRATE BIOCONCENTRATION FACTORS

Soil-to-soil invertebrate BCF values (see Table C-l) were developedmainly from data for earthworms.
Measured experimental results were primarily in the form of ratios of compound concentrations in a
earthworm and the compound concentrations in the soil in which the earthworm was exposed. As
necessary, values were converted to wet tissue and dry media weight assuming a moisture content (by
mass) of 83.3 percent for earthworms and 20 percent for soil (pietz et al. 1984).

Orf!anics For organic compounds with no field or laboratory data available, recommendedBCFvalues
were estimated using the following regression equation:

log BCF= OJH9log Kow- 1.146 EquationC-l-l

. Southworth, G.R., J.J. Beauchamp, and P.K Schmieder. 1978. "Bioaccumulation
Potential of Polycyclic Aromatic Hydrocarbons in Daphnia Pulex." Water Research.
Volume 12. Pages 973-977.

Inorganics For inorganic compounds with no field or laboratory data available, the recommendedBCF
value is equal to the aritlnnetic average of the available BCF values for other inorganics as specified in
Table C-1.

C-l.2 SOIL-TO-PLANT AND SEDIMENT-TO-PLANT BIOCONCENTRATION FACTORS

Soil-to-plant BCF values (see Table C-2) account for plant uptake of compounds from soil. Data for a
variety of plants and food crops were used to determine recommended BCF values.

Orf!anics For all organics (including PCDDs and PCDFs) with no available field or laboratory data, the
following regression equation was used to calculate recommended values:

log BCF = 1.588- 0.578 log ~w Equation C-I-2

. Travis, C.C. and AD. Arms. 1988. "Bioconcentration of Organics in Beef, Milk, and
Vegetation." Environmental Science and Technology. 22:271-274.

Inorganics For most metals, BCFvalues were based on empirical data reported in the following:

. Baes, C.F., R.D. Sharp, AL. Sjoreen, and R.W. Shor. 1984. "Review and Analysis of
Parameters and Assessing Transport of Environmentally Released Radionuclides Through
Agriculture." Oak Ridge National Laboratory, Oak Ridge, Tennessee.

The scientific literature also was searched to identify studies. Although U.S. EPA (1995a) provides values
for certain metals calculated on the basis of plant uptake response slope factors, it is unclear how the BCF
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values were calculated or which sources or references were used. Therefore, values reported in
U.S. EPA (l995a) were not used.

C-l.3 WATER-TO-AQUATIC INVERTEBRATE BIOCONCENTRATION FACTORS

Experimental data for crustaceans, aquatic insects, bivalves, and other aquatic invertebrates were used to
determine recommended BCF values for water-to-aquatic invertebrate (see Table C-3). Both marine and
ITeshwaterexposures were reviewed. As necessary, available results were convertedto wet tissue weight
assuming that invertebrate moisture content (by mass) is 83.3 percent (Pietz et al. 1984).

Orf!anics Reported field values for organic compounds were assumed to be total compound concentrations
in water and, therefore, were converted to dissolved compound concentrations in water using the following
equation ITomU.S. EPA (1995b):

B CF (dissolved) = (BCF (total) / ffd) - I Equation C-1-3

BCFbased on dissolvedconcentration of compound in
water
BCF based on the field derived data for total

concentration of compound in water
Fraction of compound that is ITeelydissolved in the water

1 / [1 + «DOC x l<ow)/ 10) + (pOC x K"w)]
Dissolved organic carbon, kilograms of organic carbon /
liter of water (2.0 x 10-06Kg/L)
Octanol-water partition coefficient of the compound, as
reported in U.S. EPA (1994a)
Particulate organic carbon, kilograms of organic carbon /
liter of water (7.5 x 10-09Kg/L)

Laboratory data were assumed to be based on dissolved compound concentrations.

For organic compounds with no field or laboratory data available, BCFvalues were detennined ITom
surrogate compounds or calculated using the following regression equation:

logBCF=0.819x logKow-1.146 Equation C-I-4

. Southworth, G.R., J.J. Beauchamp, and P.K. Schmieder. 1978. "Bioaccumulation
Potential of Polycyclic Aromatic Hydrocarbons in Daphnia Pulex." Water Research.
Volume 12. Pages 973-977.

Inorf!anics For inorganic compounds with no field or laboratory data available, the recommended BCF
values were estimated as the arithmetic average of the available BCF values for other inorganics, as
specified in Table C-3.
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C-l.4 WATER-TO-ALGAE BIOCONCENTRATION FACTORS

Experimental data for both marine and freshwater algal species were reviewed. As necessary, available
results were converted to wet tissue weight assuming that algae moisture content (by mass) is 65.7 percent
(Isensee et al. 1973).

Oreanics For organic compounds with no field or laboratory data available, BCF values were calculated
using the following regression equation:

log BCF= 0.819 x log l<ow- 1.146 Equation C-I-5

. Southworth, G.R., J.J. Beauchamp, andP.K. Schmieder. 1978. "Bioaccumulation
Potential of Polycyclic Aromatic Hydrocarbons in Daphnia Pulex." Water Research.
Volume 12. Pages 973-977.

Inor~anics For inorganics, available field or laboratory data were evaluated for each compound.

C-l.5 WATER- TO-FISH BIOCONCENTRATION FACTORS

Experimental data for a variety of marine and freshwater fish were used to determine recommended BCF
values (see Table C-5). As necessary, values were converted to wet tissue weight assuming that fish
moisture content (by mass) is 80.0 percent (Holcomb et aI. 1976).

For both organic and inorganic compounds, reported field values were considered bioaccumulation factors
(BAFs) based on contributions of compounds from food sources as well as media. Therefore, field values
were converted to BCFs based on the trophic level of the test organism using the following equation:

BCF= (BAFTLn I FCMTLn) - 1 Equation C-I-6

where

FCMTLn

The reported field bioaccumulation factor for the trophic level "n"
of the study species.
The food chain multiplier for the trophic level "n" of the study
species.

BAFTLn

Oreanics Reported field values for organic compounds were assumed to be total compound concentrations
in water and, therefore, were converted to dissolved compound concentrations in water using the following
equation from US. EPA (1995b):

BAF (dissolved) = (BAF (total) I jjd ) - 1 Equation C-I-7

where
BAF(dissolved)

BAF (total)

BAF based on dissolved concentration of compound in
water
BAF based on the field derived data for total

concentration of compound in water
Fraction of compound that is freely dissolved in the waterfid

t-
and,

i

I ~
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fid
DOC

1/ [1 + «DOC x K"w)/ 10) + (pOC x K"w)]
Dissolved organic carbon, Kg of organic carbon / L of
water (2.0 x 10-06Kg/L)
Octanol-water partition coefficient of the compound, as
reported in U.S. EPA (1994a)
Particulate organic carbon, Kg of organic carbon / L of
water (7.5 x 10-1)9Kg/L)

Kow

POC

Laboratory data were assumed to be based on dissolved compound concentrations.

For organics for which no field or laboratory data were available, the following regression equation was
used to calculate the recommendedBCF values:

log BCF= 0.91 x log ~ -1.975 x log (6.8E-07 x ~ + 1.0) - 0.786 Equation C-I-8

. Bintein, S., J. Devillers, and W. Karcher. 1993. "Nonlinear Dependence ofFish
Bioconcentrations on n-Octanol/Water Partition Coefficients." SAR and QSAR in
Environmental Research. Vol. 1. Pages 29-39.

Inorf!anics For inorganic compoundswith no available field or laboratory data, the recommended BCF
values were estimated as the arithmetic average of the available BCF values reported for other inorganics.

C-l.6 SEDJMENT-TO-BENTIDC INVERTEBRATE BIOCONCENTRATION FACTORS

Experimental data for a variety of benthic infauna, worms, insects, and other invertebrates were used to
determine the recommended BCFvalues for sediment-to-benthic invertebrate (see Table C-6). As
necessary, values were converted to wet tissue weight assuming that benthic invertebrate moisture content
(by mass) is 83.3 percent (pietz et al. 1984).

Orf!anics For organic compound (includingPCDDs and PCDFs) with no available field or laboratory
data, the recommended BCF values were determined using the following regression equation:

log BCF = 0.819 x log Kow- 1.146 Equation C-I-9

. Southworth, G.R., J.J. Beauchamp, andP.K. Schmieder. 1978. "BioaccumuIation
Potential of Polycyclic Aromatic Hydrocarbons in Daphnia Pulex." Water Research.
Volume 12. Pages 973-977.

Inorganics For inorganic compoundwith no available field or laboratory data, the recommended BCF
values were estimated as the arithmetic average of the available BCF values for other inorganics.

C-l.7 AIR-TO-PLANT BIOCONCENTRATION FACTORS

The air-to-plant bioconcentration (Bv) factor (see Table C-7) is defined as the ratio of compound
concentrations in exposed abovegroundplant parts to the compound concentration in air. Bv values in
Table C-7 are reported on dry-weightbasis since the plant concentration equations (see Chapter 3) already
include a dry-weight to wet-weightconversion factor.
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Orflanics For organics (excluding PCDDs and PCDFs), the air-to-plant bioconcentration factor was
calculated using regression equations derived for azalea leaves in the following documents:

Bacci E., D. Calamari, C. Gaggi, and M. Vigbi. 1990. "Bioconcentration of Organic
Chemical Vapors in Plant Leaves: Experimental Measurements and Correlation."
Environmental Science and Technology. Volume 24. Number 6. Pages 885-889.

Bacci E., M. Cerejeira, C. Gaggi, G. Chemello, D. Calamari, and M. Vigbi. 1992.
"Chlorinated Dioxins: Volatilization from Soils and Bioconcentration in Plant Leaves."

Bulletin of Environmental Contamination and Toxicology. Volume 48. Pages 401-408.

Bacci et al. (1992) developed a regression equation using empirical data collected for the uptake of
1,2,3,4-TCDD in azalea leaves and data obtained from Bacci et al. (1990). The bioconcentration factor
obtained was included in a series of 14 different organic compounds to develop a correlation equation with
Kowand H (defined below). Bacci et al. (1992) derived the following equations:

H

log Bval = 1.065logKow- log (RT) - 1.654
(r = 0.957) Equation C-l-IO

Bv = Pair. Bvol

(1 - fwater) . Pjorage
Equation C-l-ll

where
Bva/
Bv =

Volumetric air-to-plant biotransfer factor (fresh-weight basis)
Air-to-plant biotransfer factor (dry-weight basis)
1.19 g/L (Weast 1986)
770 g/L (Macrady and Maggard 1993)
0.85 (fraction offorage that is water-Macrady and Maggard
[1993])
Henry's Law constant (atm-ID'/mole)
Universal gas constant (atm-ni /mole OK)
Temperature (25°C, 298°K)

Pair

Pforage

f water

H
R
T

Equations C-I-I0 and C-l-l1 are used to calculate Bv values (see Table C-7) using the recommended
values of H andKowprovided in Appendix A at a temperature (1) of25 °C or 298.1 K. The following
uncertainty should be noted with use of Bv values calculated using these equations:

i~-
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. For organics (except PCDDs and PCDFs), U.S. EPA (1993) recommended thatBv values
be reduced by a factor of 10 before use. This was based on the work conducted by U.S.
EPA (1993) for U.S. EPA (1994b) as an interim correction factor. Welsch-Pausch,
McLacWan, and Umlauf (1995) conducted experiments to deternrine concentrations of
PCDDs and PCDFs in air and resulting biotransfer to welsh ray grass. This was

docwnented in the following:

Welsch-Pausch, K.M. McLacWan, and G. Umlauf. 1995. "Detennination of the
Principal Pathways of PolycWorinatedDibenzo-p-dioxins and Dibenzofurans to
LoliwnMultiflorwn (Welsh Ray Grass)". Environmental Science and
Technology. 29: 1090-1098.

A follow-up study based on Welsch-Pausch, McLacWan, and Umlauf (1995) experiments
was conducted by Lorber (1995) (see discussion below for PCDDs and PCDFs). In a
following publication, Lorber (1997) concluded that the Bacci factor reduced by a factor
of 100 was close in line with observations made by him through various studies, including
the Welsch-Pausch, McLacWan, and Umlauf (1995) experiments. Therefore, this
guidance recommends that Bv values be calculated using the Bacci, Cerejeira, Gaggi,
Chernello, Calamari, and Vighi (1992) correlation equations and then reduced by a factor
of 100 for all organics, excluding PCDDs and PCDFs.

PCDDs and PCDFs For PCDDs and PCDFs, Bv values, on a dry weight basis, were obtained from the
following:

. Lorber, M., and P. Pinsky. 1999. "An Evaluation of Three Empirical Air-to-LeafModels
for PolycWorinatedDibenzo-p-Dioxins and Dibenzofurans." National Center for
Environmental Assessment (NCEA). U. S. EPA, 401 M St. SW, Washington, DC.
Accepted for Publication in Chemosphere.

U.S. EPA (1993) stated that, for dioxin-likecompounds, the use of the Bacci, Cerejeira, Gaggi, Chernello,
Calamari, and Vighi (1992) equations may overpredict Bv values by a factor of 40. This was because the
Bacci, Calamari, Gaggi, and Vighi (1990) and Bacci, Cerejeira, Gaggi, Chernello, Calamari, and Vighi
(1992) experiments did not take photodegradation effects into account. Therefore, Bv values calculated
using Equations C-10 and C-11 were recommended to be reduced by a factor of 40 for dioxin-like
compounds.

However, according to Lorber (1995), the Bacci algorithm divided by 40 may not be appropriate because
(1) the physical and chemical properties of dioxin congeners are generally outside the range of the 14
organic compounds used by Bacci, Calamari, Gaggi, and Vighi (1990), and (2) the factor of 40 derived
from one experiment on 2,3,7,8-TCDD may not apply to all dioxin congeners.

Welsch-Pausch, McLachlan, and Umlauf (1995) conducted experiments to obtain data on uptake of
PCDDs and PCDF s from air to Lolium Multiflorum (Welsh Ray grass). The data includes grass
concentrations and air concentrations for dioxin-congener groups, but not the invidual congeners. Lorber
(1995) used data from Welsch-Pausch, McLachlan, and Umlauf (1995) to develop an air-to-leaftransfer
factor for each dioxin-congener group. Bv values developedby Lorber (1995) were about an order of
magnitude less than values that would have been calculated using the Bacci, Calamari, Gaggi, and Vighi
(1990; 1992) correlation equations. Lorber (1995) speculated that this difference could be attributed to
several factors including experimental design, climate, and lipid content of plant species used.
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Lorber (1999) conducted an evaluation of three empirical air-to-leaf models for estimating grass
concentraions of PCDDs and PCDFs ITomair concentrations of these compounds described and tested
against field data. Bv values recommended for PCDDs and PCDFs in this guidance were obtained ITomthe
experimentally derived values of Lorber (1999).

Metals For metals, no literature sources were available for Bvvalues. U.S. EPA (1995a) quoted from the
following document, that metals were assumed not to experience air to leaf transfer:

. Belcher, G.D., and C.C. Travis. 1989. "Modeling Support for the RURA and Municipal
Waste Combustion Projects: Final Report on Sensitivity and Uncertainty Analysis for the
Terrestrial Food Chain Model." Interagency AgreementNo. l824-A020-Al. Office of
Risk Analysis, Health and Safety Research Division. Oak Ridge National Laboratory.
Oak Ridge, Tennessee. October.

Consistent with the above references, Bv values for metals (excluding elemental mercury) were assumed to
be zero (see Table C-7).

Mercuric Compounds Mercury emissions are assumed to consist of both the elemental and divalent
forms. However, only small amounts of elemental mercury is assumed to be deposited (see Chapter 2).
Elemental mercury either dissipates into the global cycle or is converted to the divalent form. Methyl
mercury is assumed not to exist in the stack emissions or in the air phase. Consistent with various
discussions in Chapter 2 concerning mercury, (1) elemental mercury reaching or depositing onto the plant
surfaces is negligible, and (2) biotransfer of methyl mercury ITomair is zero. This is based on assumptions
made regarding speciation and fate and transport of mercury from stack emissions. Therefore, the Bv value
for (1) elemental mercury was assumed to be zero, and (2) methyl mercury was assumed not to be
applicable. Bv values for mercuric chloride (dry weight basis) were obtained from U.S. EPA (1997).

It should be noted that uptake of mercury from air into the aboveground plant tissue is primarily in the
divalent form. A part of the divalent form of mercury is assumed to be converted to the methyl mercury
form once in the plant tissue.
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TABLE C-1

SOIL-TO-SOIL INVERTEBRATE BIOCONCENTRATION FACTORS

(mg COPC/kg wet tissue) / (mg COPC/kg dry soil)

(Page 1 of 14)

1:%:1
I
......
N

iSRep(lrted Values"
: ",,"

" References ';,' "'" """",Experlfuental Barameters Species
/. l Wit'!,"" ''1>,!''; "if

, '" DI(lxlns atid,f"r,:ans ;,iii",..,
" '

Compound: 2,3,7.8tetra,£HI9rQib,,n?o,p-dioin , RecommendedJ3CP Value: 1.59

The BCF was calculated using the geometric mean of 5 laboratory values for 2,3,7 ,8-tetrachlorodibenzo-p-dioxin (TCDD) as follows:

14.5 Martinucci, Crespi, Omodeo, Osella, and Traldi 20-day exposure Not specified
(1983)

9.41 0.64 Reinecke and Nash (1984) 20-day exposure Al/olobaphora caliginosa
0.68 0.17 Lumbricus rubel/us

, " . "
C9"1PoU: 1,2,3,Z;,8.penlach/pl'<:!dioonto-p-digxin Recommended '{aluc: 1.46

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF =1.59 x 0.92 =1.46

Compd!lUd: 1,2.3,4,7 8.bcxaclilorodibZo.p-dioj'tii1 " Recbhunellded Value: 0.49

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA I995b) as follows: BCF =1.59 x 0.31 =0.49

e:§ffipriltl1d:1.2.3.6;7,8.exachlorolbc,n7diq1tin I', Recornmended Value: 0.19

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA I995b) as follows: BCF =1.59 x 0.12 = 0.19

C6mpound: 1,2,3,7,8,9"hexacI1ir64i6nzo.jJ-ioxill iT Recommended Value: 0.22

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF =1.59 x 0.14 = 0.22

Compound: 1,2,3;4;6.7 ,8;.heptachlorbdil:leri7.o.p.diOl'ln Recommended Value: 0.081" ,., , ' H'. "" "

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA I995b) as follows: BCF =1.59 x 0.051 = 0.081
,

Compound:' OClachlorodibcnz();p-di6xiri ' Recommended Value:, 0.019

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF =1.59 x 0.012 = 0.019
, "

CorppoUQd: " 2.37 .87tetrachlfudibenzotUtan Recommended CF Value; 1.27

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF =1.59 x 0.80 =1.27

C()pQund: ; ,\t ;2,3;718pel1tolilorodlbel1t()furort " .Recon1mel1dedJ,JCF Value: 0.32
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16RI!ported Values. I lW(erenct\s I, t£xberlmentalpabhtteters I Snec1es

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as fonows: BCF =1.59 x 0.22 = 0.32

Compound: 2.3,4,7 .S.pcnlachlorodibenzofurari Recommended BCF Value: 2.54

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as fol\ows: BCF =1.59 x 1.6 =2.54

Cornpound: 123,4j7 ,8.haehlor<)jbenzpfuran , Recommended BCF Value: 0.121

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as folIows: BCF =1.59 x 0.076 = 0.121

C()lpouod: t;2i.W,8..heachl()rodibel1zofurnn " .. L RecQrtuiiended BCF Value; 0.30.,..' '"

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as folIows: BCF =1.59 x 0.19 = 0.30

,vmm>U;"!1 .' 2,3,4.6,7.8.h91(l\c19ribcnzoftlran RCCOl11tnendedBCF Value: 1.07

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U .S. EP A 1995b) as follows: BCF = 1.59 x 0.67 = 1.07

CdnlpOund: 1,2,3.7,81.heaehldrpdibefuran

' ,I

I Recommended BCF Value: 1.00

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as fonows: BCF =1.59 x 0.63 = 1.00

CQt\lpound: t ,2'j3,4j6j7,g'heptaohlorodiben:t:pfilran Recommended BCF Value: 0.017

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as fonows: BCF =1.59 x 0.011 = 0.017
I . ...";","',:",, .' 'I. c;-

CmpoUltd: t.2.3.4. 7,S,9.bep,1119dibenzOfural\ " ",1, Reconmlended BCF Value: 0.62

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF =1.59 x 0.39 = 0.62

Gpoud: Octochlorodibentdfuran Recommended BCF Vallie: 0.025

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as fonows: BCF = 1.59 x 0.016 = 0.025
, ' , .1

..'i'.. '" 'I. "I, Polynu(lear Aromatic Hydro.rbons (PAlls)

Beitzo()pyr!i.e I

-Y 'iT

QUtpoUI1: RecommendedBCFValue: 0.07

The BCF was calculated using the geometric mean of 6 laboratory values for benzo(a)pyrene. The values reported in Rhett, Simmers, and Lee (1988) were converted to earthworm wet weight
over soil dry weight using a conversion factor of 5.99'.
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0.12
0.05
0.06

€ompoouMi

,H, e, ,iie, ."'<"'1 ',"
Referencn "SpeciesExb(\dmeg*al:Parame.~rs,0>

0.14
0.04
0.06

Rhett, Simmers, and Lee (1988) Eiseniafoetida28-day exposure

1,

.!f.Bt111~o(!,)anthl'itcene ,,;. Rc,~()'Vmcnded HCF Value: 0.03

The BCF was calculated using the geometric mean of 15 values for benzo(a)anthracene. The values reported in Marquenie, Simmers, and Kay (1987) were converted to wet weight over dry
weight using a conversion factor of 5.99 a..

trJ
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0.07
0.08
0.05
0.07
0.07
0.02
0.01
0.09

1

>-1!'" ",« .
,',0' d,""', '1",;,
,~()mp(jtlno:

0.02
0.02
0.07
0.003
0.05
0.01
0.01

Marquenie, Simmers, and Kay (1987) Eiseniafoetida32-day exposure

Re~()p1tne,l1de,~BCF VUIlIc,; ,,0.07

The BCF was calculated using the geometric mean of61aboratory values for benzo(b)fluoranthene. The values reported in Rhett, Simmers, and Lee (1988) were converted to wet weight over
dry weight using a conversion factor of 5.99 '.

0.11
0.06
0.06

~';;.' "

~~O/Y1~g~~'~:

0.16
0.04
0.05

Rhett, Simmers, and Lee (1988) Eiseniafoetida28-day exposure

Rccohln1Cnded.BCF'Value~f,0.08

The BCF was calculated using the geometric mean of 15 laboratory values for benzo(k)fluoranthene. The values reported in Marquenie, Simmers, and Kay (1987) were converted to wet
weight over dry weight using a conversion factor of 5.998.

0.13
0.12
0.07
0.12
0.10
0.07
0.06

0.15
0.11
0.24
0.02
0.03
0.03
0.04

Marquenie, Simmers, and Kay (1987) Eiseniafoetida32-dayexposure

r--
.- !
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Compound;';'

RereJ'enc~s

RecommendedBCF Value: 0.04

Suedes

G6rYsh~b

The BCF was calculated using the geometric mean of 15 laboratory values for chrysene. The values reported in Marquenie, Simmers, and Kay (1987) were converted to wet weight over dry
weight using a conversion factor of 5.99 '.

t:r:j
I

......
VI

0.06
0.09
0.09
0.14
0.14
0.04
0.03
0.10

t()mpoill1d~i

0.03
0.04
0.07
0.007
0.02
0.02
0.01

Marquenie, Simmers, and Kay (1987) 32-dayexposure Eisenia foetida

blfj~nz9(alli)ahdlrnc~fj~iX RecoinmcriacdBCFValue: 0.07
," , ,'" ,"

The BCF was calculated using the geometric mean of 15 laboratory values for Dibenz(a,h)anthrcene. The values reported in Marquenie, Simmers, and Kay (1987) were converted to wet weight
over dry weight using a conversion factor of 5.99 '.

0.18
0.10
0.06
0.04
0.12
0.07
0.04
0.05

,e~ni~~nd~~

0.13
0.06
0.07
0.10
0,05
0,04
0.05

Marquenie, Simmers, and Kay (1987) 32-dayexposure Eisenia foetida

" jntl~6~(f'jgjj,r§aj~y~~p
I '" .'

1fu;~Om!"~;tldc4 B9f. V~.!u~;, ,,9,198

The BCF was calculated using the geometric mean of 6 laboratory values for indeno(l ,2,3-cd)pyrene. The values reported in Rhett, Simmers, and Lee (1988) were converted to wet weight over
dry weight using a conversion factor of 5.99'.

0.07
0.08
0.06

0.13
0.09
0.05

Rhett, Simmers, and Lee (1988) 28-day exposure Eisenia foetida

I' ,:1,

~ec~mmc~dcdBCFyal..c: 1.13
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References.:: SueCles:

The BCF was calculated using the geometric mean of7laboratory values for a mixture of PCB congeners. The values reported in Rhett, Simmers, and Lee (1988) and Kreis, Edwards, Cuendet,
and Tarradellas (1987) were converted to wet weight over dry weight using a conversion factor of 5.99 a.

1.43
0.75
1.17

0.81
1.07

Rhett, Simmers, and Lee (1988) 28-day exposure Eiseniafoetida

1.92
1.16

Kreis, Edwards, Cuendet, and Tarradellas (1987) Chronic exposure Nicodrilus sp.

t'1
I

......
0\

1.13

The BCF was calculated using the geometric mean of7laboratory values for a mixture of PCB congeners. The values reported in Rhett, Simmers, and Lee (1988) and Kreis, Edwards, Cuendet,
and Tarradellas (1987) were converted to wet weight over dry weight using a conversion factor of 5.99 a.

1.43
0.75
1.17

0.81
1.07

Rhett, Simmers, and Lee (1988) 28-day exposure Eiseniafoetida

1.92
1.16

Kreis, Edwards, Cuendet, and Tarradellas (1987) Chronic exposure Nicodrilus sp.

- ,
I """-'''''''1
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orted vimes'
,..'.

I References I ExperimentalParameters

NI,tr:oarom"tlcs

I Species

".

Compo!md: i':.1i~-Dil1ittobcnzene RecommendedOCFValue: I.19

No empirical data were available for 1,3-dinitrobenzene or for a structurally-similar surrogate compound. The BCF was calculated using the following regression equation:
log BCF = 0.819 x log K"",- 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log K"...= 1.491 (U.S. EPA 1994b).

CompOund!, 2,4-Dlriitrotoluene RecommendedOCFValue: 3.08

['%j
I
....
'-J

No empirical data were available for 2,4-dinitrotoluene or for a structurally-similar surrogate compound. The BCF was calculated using the following regression equation:
log BCF = 0.819 x log 1("",- 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log K"w= 1.996 (U.S. EPA 1994b).

Compound: 2.6- bin!tt'\)loluehe RctommendcdOCFValue: 2.50

No empirical data were available for 2,6-dinitrotoluene or for a structurally-similar surrogate compound. The BCF was calculated using the following regression equation:
log BCF = 0.819 x log K"w- 1.146 (Southworth, Beauchamp, and Schmieder 1978). where logK"... = 1.886 (U.S. EPA 1994b).

.C;~f!lJ'Ql1nd: NiUotienzenc' ReCOinmel1dedBCF Value: 2.26

No empirical data were available for nitrobenzene or for a structurally-similar surrogate compound. The BCF was calculated using the following regression equation:
log BCF = 0.819 x log K"w- 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log 1("...= 1.833 (U.S. EPA 1994b).

CompouUd: Pentachlororiitrobenzene'" ,I.,,' " Recommendedocr Value: 451

No empirical data were available for pentachloronitrobenzene or for a structurally-similar surrogate compound. The BCF was calculated using the following regression equation:
log BCF = 0.819x log K"...- 1.146(Southworth,Beauchamp,and Schmieder 1978), where log K"",= 4.640 (U.S. EPA 1994b).

.Phthalate Este~s

CompoHM:

" .1"" '..J,i"

Ois(2-eihYlhexyl)phtlialatc ~ecommcnded Ber yalue: 1,309

No empirical data were available for bis(2-ethylhexyl)phthalate or for a structurally-similar surrogate compound. The BCF was calculated using the following regression equation:
log BCF = 0.819x log K"...- 1.146 (Southworth,Beauchamp,and Schmieder 1978),where log K"",= 5.205 (U.S. EPA 1994b).

'Compouitd: '[ji(n)octyl phthalate Recommehdcd BCF ValUe: 3,128,023

No empirical data were available for di(n)octyl phthalate or for a structurally-similar surrogate compound. The BCF was calculated using the following regression equation:
log BCF =0.819 x log K"...- 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log K"...= 9.330 (U.S. EPA 1994b).
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21Reported VAhtS' I References I Experhi\e,Wilraraniete.." I Species
, n,':

" Vlatll,driianle C6in,pou6ds

'H 'Ie'"

C()mpund: Atetone
,i " ,:; ," '" '

RecommendedBCF Value: 0.05

No empirical data were available for acetone or for a structurally-similar surrogate compound.The BCF was calculated using the following regression equation: log BCF = 0.819 x log Kow-
1.146 (Southworth, Beauchamp, and Schmieder (1978), where log K.,IY= -0.222 (Karickoff and Long 1995).

.ComP9und: A,cry,lonitrile " ", ' ,. Recommended BCF Value: 0.11

No empirical data were available for acrylonitrile or for a structurally-similar surrogate compound. The BCF was calculated using the following regression equation:
log BCF = 0.819 x log K.,IY- 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log K.,IY= 0.250 (Karickoff and Long 1995).

.C()p<>und: C I r9fl1r!,i'1i''i ,y,.,':p, .: Recolnlnended nCF Value: 2.82

No empirical data were available for chloroform or for a structurally-similar surrogate compound. The BCF was calculated using the following regression equation:
log BCF = 0.819 x log K"w- 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log K"IY= 1.949 (U.s; EPA 1994b).

grotdltaidRy
Ii,: ,'" ':iiii',

, '" ",I

Cmj)plliid: Rommendd BCE Valiie: 0.20

No empirical data were available for crotonaldehyde or for a structurally-similar surrogate compound. The BCF was calculated using the following regression equation:
log BCF = 0.819 x log K.,IY- 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log K"IY= 0.55 (Based on equations developed by Hansch and Leo 1979, calculated in NRC (1981».

i . ,".",
'

:Qmp<!9rid:. 1,4-Dioxane R,c9mnjel)de4BCf Value: 0.04

No empirical data were available for 1,4-dioxane or for a structurally-similar surrogate compound. The BCF was calculated using the following regression equation:
log BCF = 0.819 x log K.,IY- 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log K.,IY= -0.268 (U.S. EPA 1995a).

IG.9mtm;' FoJ1tlIlIhy ,. "+ ',i.I' ,'i' ReColnmchdCdaGF ValtJe: 0.14

No empirical data were available for formaldehyde or for a structurally-similar surrogate compound. The BCF was calculated using the following regression equation: log BCF =0.819 x log
K.,w- 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log K"w= 0.342 (U.S. EPA 1995a).

Compourid: Vlliyl «iUlpriJe'

,.' ,I" .," ,"i"
Recommended BCI<'Value: 0.62

No empirical data were available for vinyl chloride or for a structurally-similar surrogate compound. The BCF was calculated using the following regression equation: log BCF = 0.819 x log
K.,IY- 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log K"w= 1.146 (U.S. EPA I994b).
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t:rJ
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I-'
\0

2iReorteJ v&mm References EXlJeriirteidat PrllJtietets Species
,I, , "

,'if 'W'l,i"" ", , if
Other Chlorinated OrgaIJlcs

I'" ,I, ,I!'" i

compound: Catbbn Tettachloride Recommended HCF Value: 12.0

No empiricaldata were available for carbontetrachlorideor for a structurally-similarsurrogatecompound. The BCF was calculatedusing the followingregression equation:
log BCF = 0.819 x log K"w- 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log K..w= 2.717 (U.S. EPA 1994b).

I'

Jtcx3chlorobenzene<;ornpodnd: , I' I
ReCoinnwrided BCF Vallie: 2,296

No empirical data were available for hexachlorobenzene or for a structurally-similar surrogate compound. The BCF was calculated using the following regression equation:
log BCF = 0.819 x log K"w- 1.146 (Southworth, Beauchamp, nd Schmieder 1978), where log K"w= 5.503 (U.S. EPA 1994b).

,comP9yijd: fia\1htoIe I "I" "'ii Reconuncnded'I3CF Value: 535

No empirical data were available for hexachlorobutadiene or for a structurally-similar surrogate compound. The BCF was calculated using the following regression equation:

log BCF = 0.819 x log K"w - 1.146 (Southworth, Beauchamp, and Schmieder 1978) where log K..w= 4.731 (U.S. EPA 1994b).
'i "., ,,' ,",'''''', "I" ,",,,":Ui, \;;; "

Compo\lnd: Hexachl6rodyclop€htitallfte RecommendedaCF Value: 745

No empirical data were available for hexachlorocyclopentadiene or for a structurally-similar surrogate compound. The BCF was calculated using the following regression equation:
log BCF = 0.819 x log K..w- 1.146 (Southworth, Beauchamp, and Schmieder (1978), where log K"w= 4.907 (U.S. EPA 1994b).

I

Compo\l; Pcntachlorobenzene '. Recommended BCF ValUe: ,050"'I" "

No empirical data were available for pentachlorobenzene or for a structurally-similar surrogate compound. The BCF was calculated using the following regression equation:
log BCF = 0.819 x log K"w- 1.146 (Southworth, Beauchamp, and Schmieder (1978), where log K"w= 5.088 (U.S. EPA 1994b).

eompollrid: ,pel1tacblqtpheliOl , Recommended,BCr Value: 1,034

No empirical data were available for pentachlorophenol or for a structurally-similar surrogate compound. The BCF was calculated using the following regression equation:

log BCF = 0.819 x log K"w - 1.146 (Southworth, Beauchamp, and Schmieder (1978), where log K..w= 5.080 (U.S. EPA 1994b).

",(" ; Ill" 'i' '

Pestlcldcs

i4;4'ppa
'" ,il i

RecommendedBCF Value:Compolilld: 1.26

Empirical data for4,4'-DDE were not available. The BCF was calculatedusing the geometric mean of 13 laboratoryvalues for 4,4' -DDT. The first six values reported in Gish (1970), Davis
(1971), and Beyerand Gish (1980)were converted to wet weight over dry weightusing a conversionfactorof 5.993.

0.08 0.39 Davis (1971) Chronic exposure Lumbricus terrestris
0.29 0.41
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VII" J Re'rerences Ex perlffi..tJiI. Parant e(rs
"

d,al es" Species

0.83 Beyer and Gish (1980) Chronic exposure Aporrectodea trapezoides
Aparrectodea turgida
Allolobophora chlorotica
Lumbricus terres/ris

0.85 1.20 Wheatley and Hardman (1968) Chronic exposure Not specified
2.40 4.60
2.50 1.60

10.00 Yadav, Mittad, Agarwal, and Pillai (1981) Chronic exposure Phere/ima pos/huma
14.46

Coiti'!i'iJhd:

"

H''''''lil . Recootmended BCF Value: 1040."..."J?P,,,,,,.,,,, "ei>!ac "J?,t , " ,i" ,,'" " '" .

Empirical datafor heptachlorwere not available. The BCF was calculatedusing I laboratoryvalue for heptachlorepoxide. The value reported in Beyerand Gish (1980) was converted to wet
weight over dry weight using a conversion factor of 5.99".

1.40 Beyer and Gish (1980) Chronic exposure Aporrec/odea /rapezoides
Aparrec/odea /urgida
Allolobophora chlorolica
Lumbricus /erres/ris

"Compound:
'I' " , ',""''!'t'''!' ",,,,'!

RtofffmHe(l BCFYall1a; iO,970I-Icxachl()"'h,, lili." " "

No empirical data were available for hexachlorophene or for a structurally-similar surrogate compound. The BCF was calculated using the following regression equation:
log BCF = 0.819 x log!\,w - 1.146 (Southworth, Beauchamp, and Schmieder (1978), where log K"w = 7.540 (Karickoffand Long 1995).

"'," " .. "

, ' ,I Inorgants

iCdm"ofiitd; AtiJmi.nuhi
,"

"" Rbcoml11endednCFValue:0.22'
i,',,,",,,.P,,,,,, " .",H, .', '''" ,', " H,

Empirical data for aluminum were not available. The recommended BCF is the arithmetic mean of the recommended values for those inorganics with empirical data available (arsenic,

cadmium, chromium, copper, lead, inorganic mercury, nickel, and zinc).
;;" ,J"jl,li ,i' , "

,Conil'oundh "Atin1ony \ " Recommended nCF Value: 0.22

Empirical data for antimony were not available. The recommended BCF is the arithmetic mean of the recommended values for those inorganics with empirical data available (arsenic,
cadmium, chromium, copper, lead, inorganic mercury, nickel, and zinc).

,CmnOund: .A.rs6hic,"
", d,

RcommendcdBCF Value: 0.11',' :F
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Rfjjren!:e$ EXPiJrl!nentalParameters

" Speciese, Naltles" ,I .,,.,,.',, "'

The BCF was calculated using the geometric mean of 5 laboratory values for arsenic as listed below. The values reported in Rhett, Simmers, and Lee (1988) were converted to wet weight over
dry weight using a conversion factor of 5.99".

0.14 0.10 Rhett, Simmers, and Lee (1988) 28-day exposure Eisenia foetida
0.10 0.17
0.06

o01eOU:" Barillm " , ," '" ,I''I, Recommendcd BCF Value: 0.22

Empirical data for barium were not available. The recommended BCF is the arithmetic mean ofthe recommended values for those inorganics with empirical data available (arsenic, cadmium,
chromium, copper, lead, inorganic mercury, nickel, and zinc).

, ,
. ,

(}rot: ", ry!h!.H!1 .', "',,, .'. " '" "

RecolnrilcitdedBCI"Value: 0.22

Empirical data for berylliumwere not available. The recommendedBCF is the arithmeticmean of the recommendedvalues for those inorganicswith empiricaldata available (arsenic,
cadmium, chromium,copper, lead, inorganicmercury,nickel, and zinc).

Cb.mpo\1n: ,,' Caalfiil.lrtt
" RecommendedBCF Value: 0.96

The BCF was calculatedusing the geometricmean of22 laboratoryvalues for cadmium. The values reported in Rhett, Simmers,and Lee (1988) and Simmers,Rhett, and Lee (1983) were
converted to wet weightover dry weightusing a conversionfactor of 5.998.

0.33 0.72 Rhett, Simmers,and Lee (1988) 28-dayexposure Eiseniafoetida
0.25 0.19
3.17 0.55
0.70 0.35

0.13 0.50 Simmers,Rhett, and Lee (1983) Chronic exposure A/lolobophora longa
0.29 8.77 A. caliginosa
1.25 7.86 A. l'Osea
0.17 6.67 A. chlorotica
0.11 3.95 Lumbricusterrestris
8.01 1.50 A. lumbricus
4.39 2.10 Octolasiumsp.

c!' d Ghromhml(tolal) Recommnded BGFValue: 0.01dihpciut! :

The BCF was calculatedusing the geometricmean of 3 laboratoryvalues for chromium. The valuesreported in Rhett, Simmers,and Lee (1988)were converted to wet weight over dry weight
using a conversionfactor of 5.998.
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'25ReporCed Vlilues" ., References ExperlfuenCalParametet.$
"

Species.,. .
0.004 Rhett, Simmers, and Lee (1988) 28-day exposure Eisenia foetida
0.004
0.05

(Jorn(>OuI!4: . "!!!"opper ', I! ReC0I1UltcndcdnCF VIIIc: 0.04

The BCF was calculatedusing the geometricmean of9laboratory values forcopper. The valuesreported in Rhett, Simmers,and Lee (1988)were converted to wet weight over dry weight
using a conversionfactor of 5.99".

0.02 0.03 Rhett, Simmers,and Lee (1988) 28-dayexposure Eiseniafoetida
0.01 0.03
0.20 0.03
0.04 0.04

0.24 Ma (1987) Chronic exposure Lumbricus rubel/us
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Compound: 9aJjie '(tolal) "., ,,,. ",' RecolJ'unended BCF Value: \.12

Empirical dala for cyanide were not available. The recommended BCF is the arithmetic mean of the recommended values for those inorganics with empirical data available (arsenic, cadmium,
chromium, copper, lead, inorganic mercury, melhyl mercury, nickel, and zinc).

Compound: Lead I
'b RecQltunendedBCF Value: 0.03., '''

The BCF was calculated using the geometric mean of61aboratory values for lead. The values reported in Rhett, Simmers, and Lee (1988), Ma (1987), and Van Hook (1974) were converted to
wet weight over dry weight using a conversion factor of 5.99".

0.02 Rhett, Simmers, and Lee (1988) 28-day exposure Eisenia foetida
0.006
0.07

0.19 Ma (1987) Chronic exposure Not specified

0.12 Ma (1982) Not specified

0.03 Van Hook (1974) Chronic exposure A/abophera sp.
Lumbricus sp.
Octo/asium sp.

Compound:

"

Mercuric cl1loride Recontmended HCF ValUe: 0.04'"'' ',.

The BCF was calculated using the geometric mean of 5 laboratory values for mercuric chloride. The values reported in Rhett, Simmers, and Lee (1988) were converted to wet weight over dry
weight using a conversion factor of 5.99".

0.04 0.04 Rhett, Simmers, and Lee (1988) 28-day exposure; tissue concentrations of <0.05 were Eisenia foetida
0.06 0.04 reported for the first three ratios, however, a
0.02 concentration of 0.05 was used in order to calculate a

conservative BCF value.

COn1,pouri: 'Methyl mercury ".' , .' R,ecommended BCF Value: 8.50

The BCF was calculated using the geometric mean of3 laboratory values as presented below. The values reported in Beyer, Cromartie, and Moment (1985) were earthworm wet weight over
soil wet weight with 60 percent soil moisture. The soil weight was converted to dry weight to result in the values presented below:

8.25 Beyer, Cromartie, and Moment (1985) 6 to 12-week exposure Eisenia foetida
8.31
8.95



TABLEC-l

SOIL-TO-SOIL INVERTEBRAT~ BIOCONCENTRATION FACTORS

(mg COPC/kg wet tissue) / (mg COPC/kg dry soil)

(Page 13 of 14)

I:%j
I
N
~

"" .

.References ;E~ erhnelttatParameters S ecles
,".

Nlckcl RecoimrtcndcdBCF Value: 0.02'.' .' . ,

The BCF was calculated using the geometric mean of3 laboratory values for nickel. The values reported in Rhett, Simmers, and Lee (1988) were converted to wet weight over dry weight using
a conversion factor of 5.99".

0.03 Rhett, Simmers, and Lee 1988 28-dayexposure Eiseniafoetida
0.01
0.04

Cotul>~\lnd:" ~eleniul1\ J{ccommeitd~~BCF Value: 0.22

Empirical data for selenium were not available. The recommended BCF is the arithmetic mean of the recommended values for those inorganics with empirical data available (arsenic,
cadmium, chromium, copper, lead, inorganic mercury, nickel, and zinc).

C6trjpotirtd: SJ\V~r Reconnnl:l1dcd BCF Vallie: 0.22

Empirical data for silver were not available. The recommended BCF is the arithmetic mean of the recommended values for those inorganics with empirical data available (arsenic, cadmium,
chromium, copper, lead, inorganic mercury, nickel, and zinc).

GompOlJrid:" . Ulifuii R~c6nthten~edaCF Value: 0.22

Empirical data for thallium were not available. The recommended BCF is the arithmetic mean of the recommended values for those inorganics with empirical data available (arsenic, cadmium,
chromium, copper, lead, inorganic mercury, nickel, and zinc).

1--- i --
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Notes:

(a) The reported values arepresentedasthe amount of COPC in invertebrate tissue divided by the amount of COPC in the soil. If the values reported in the studieswere
presentedasdry tissueweight over dry soil weight, they were converted to wet weight over dry weight by dividing the concentration in dry earthworm tissue weight by 5.99.
This conversion factor assumesan earthworm's total weight is 83.3 percent moisture (Pietz et al. 1984).

The conversion factor was calculated asfollows:

C
. fi t 1.0 gram (g) earthworm total weightonversIOnac 01'-

1.0 g earthworm total weight - 0.833 g earthworm wet weight

i28Reporfed:Yat$'; " ", References ,I . txJjtiillJI.r Parameters Species

,.,,' ,'IV!. iii' ", .. . ,', "

Compoilnd:?;ih,C , ., .., ."" .' " RecommendedBCF Value: 0,56

The BCF was calculatedusing the geometric meanof 5 laboratory values for zinc. The valuesreported in Rhett, Simmers, andLee (1988), Ma (1987), and Van Hook (1974) were converted to
wet weight over dry weight using a conversion factor of 5.99.,

0,11 Rhett, Simmers, and Lee (1988) 28-day exposure Eisenia foetida
0.06
0.58

10.79 Ma (1987) Chronic exposure Not specified

1.28 Van Hook (1974) Chronic exposure Alabophera sp.
Lumbricus sp.
Octolasillm sp.
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Reportcd Val,tlcs I .Referchces I ~xpcrl!ttC ",,,I'~.~ariU1.t~rs I Species

Dioxins and Fural1s

Compound:

,.~ ,--~ ",,,.,,,-,,.

2.3,7,8-Tclrachlorodibe02o-p-dioxin (2,3,7,8"TCj)D)

''''---''..' , , , ~---'-"---~ '-"'-"""""""""""-"'" ."' ... ""'"''-,'.'"

RecommendedRCF Value: 0.0056
.............. .-_d "".-",,, ....- d - "',,"'.' '." .... ""-''''-- .... ... ".... , ..."

The BCF for these constituents were calculated using the following regression equation: log BCF = 1.588 - 0.578x log Kow(Travis and Arms 1988), where log Kow= 6.64 (U.S. EPA
1994a).

.""'--~-'_._'._'._-'-'."-------------"
C6mpound: )..~:~'.~:?-~:~~~.a.~~~~r~ibenzo-p~~~~xill~~~...3:?~~'reCDIJ .. " .. Recomm~~.~~~~F Value: 0~~?:2

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF =0.0056 x 0.92 =0.0052

.. . . ',' ,.""" '," .." ,.:. ., .' .
Compound: 1,2.3,4,7;8.1-tcxachlorodibenzo.p.dioxi!1(I,2!3,4.7,8.HxCDD) RecomntendedRCF Value: 0.0017

"'" ' .".. '-.'--'-"...;..;..; :. ., ,. c-'-c L ." ,,, ~ --- ........

' ..........

t<:I
I

N
0\ The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF = 0.0056 xO.31 = 0.0017

~~~g..~~~~~ ~'.~'~'3!~:~!~~~~lor~i~~~p:~i~xjn (11~,?6.7,8~Hxf;DD)
Recommended BCF Value: 0.00067

'.""" ..... ........... .. .....-.. .......

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF = 0.0056 xO.12 = 0.00067

CoIt1Pound: J,2;3di~,~*H~~~~mg~:mibe!1zo-p.dioxin (1,2,3,7>8,9-HxCDD) Recommended RCF Value: 0.00078,... c ~ ..., ,., .. -.-'-." "-' .. ,-,..."""",,,,,-.,,,,.'''..'-'''-'.''.,,,,,,.,.,,, ........

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF =0.0056 x 0.14 =0.00078

Compound: p,3 ,4,6,7 ,8-Heptachlorodibenzo-p-dloxin (1,2,3,4,6,7 .S-HpCDD) Recommended RCF Value: 0.00029
........... ..... ".......... -, -..... ........ ...... ~_.......... ......-

The BCF was calculatedusing the TCDD BCF and a bioaccumulationequivalencyfactor (BEF) (U.S. EPA 1995b)as follows: BCF = 0.0056 x0.051 = 0.00029.----

Colnpound:9c'ac~!~f~i'tW~~?-p-aI~;<in (beUD) RecommendedBCF Value: 0.000067~~ " , ~-~~ ""'~~' ''''''''. "".m.. _.. " , '''.--......

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF = 0.0056 x 0.012 = 0.000067

Compound: ~,3,7>8..telraqbIQrodi~II~-p.furan(2,3,7>8.TCDF) Recommended BCF Value: 0.0045
.......... " , ~ -..",p. .. ..m".. .. ---.- .m "' .,,-...-. ........ ...- _.

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF = 0.0056 xO.80 = 0.0045--... ..

Compound: l,2,3,?,S-tJentachlorodlbenzo-p.furan(1.2,3,7,8-PcCDF) RecommendedBCt:'ValUe: 0.0011
1-" ""'" ."' "'" .m-.. " ".......

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF = 0.0056 xO.22 = 0.0011

2,3.4,7,8.Penta~hlorodlbenzo-t>-furan (2.M.? ,8-PcGDF) Reoonunellded BCF Value: 0.0090
... .",---""-,,,..,, p..... ......_... ... .. ...' .."

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF = 0.0056 x1.6 = 0.0090
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ReportedValus I. References , ",I,",,,, ,,", .,.,,JJ:xperlmC!.nfal earamcters'fi "j ,,,'.'!i. Species

Compound: 1,2,3,4, 7,8.flcxachlotodlbenzo.p.flirah (1,2,3,4,7,8LHxCDF)
,I,

ReCommended BCFValue: 0.00043
.

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF = 0.0056 x 0.076 = 0.00043
''',,, .." ".....-.....,... --......",-..". ..." ". '"''''''-''''' '..""""" ....--.-.,--"..- "'-'- '''' ''''... .0' ...". . ."....

Compoulld: Ij2,3j6, 7,8-Hcxachlorodiben7p"futan (1,2;3,6,7 ,S.HxCDF) Recorriiriridd BCFVahe: 0.0011
. .- --.

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF = 0.0056 xO.19 = 0.0011
--....."...--.... ...............".....,,,.....,--.."".........--...,,,--..-.----....--- ----....--........--....-...---....... ........ '''''. ""'.." ................

tOltlpotind: 2,3,4,6j7,S-Hexllchlorodlbcnzo-p-!uran (2,3,4,6,1,8.HxCDF) Recommended DCF Value: 0.0038
..

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF = 0.0056 xO.67 = 0.0038
".'-"""..'" .""...........'''''''''-'----''-'''''''''''.'-'''''' .. '''''''''''''''''..'- """-"-'--...'" ---,,,-,,,--,,--,-,-..-....,,........ ...'.. .... ..

Compound:' 1,2,3,7,8,9-Hexac1llorodibenzo.p-furarl (1 ;2,3i7,8,9.HxGDF) RecommendedDCF Value: 0.0035
-

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF = 0.0056 xO.63 = 0.0035
....................,..............".-...-.--..,.,----.. """"--"....',"'''''-,'''--'''','',-''''''''',-''.--'''''--'''''''''''''''-----''''--'''"'.'''''''_0''''''_'0''' ...... .......... ".'"'''' """"'"'''''''''''''''''''''''''''''''''''''''-''''''''' '",''''''' ........"""""'''''.-..''''''''''''''''-'-'''''''''

Compound: 1,2.3,4i6,1,B"H<lptachi&d<lltiCt1£OLplfuran(1,2,3.4,6;7 ,S.HpCDF) Recommended BCF Value: 0.000062
.. "

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF =0.0056 xO.Oll = 0.00062
""""'''''''''''''''''--''''''.'''-' ,...,....... --........," ...._-..--..__....._..........--.._----.. '.."."'" .......... r--"-"...._--..._........_-_.._..__.._. --.-.........-.....-,....,--. ............. ..... ......--..

Compound: 1,2;3,4,7,8,9-Heptachlorodibenzo-p-furall (1,2,3.4,7 ,8,9-HpCDF) RecdntmendedBCf' Value: .0.0022
, . I. . . . ..

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF = 0.0056 xO.39 = 0.0022
...............---............- .__... -......---.....-..... -..-...

",' ," . . ,,,,,i,J.ll ','",'
--'-

Compo\lnd: L Oclnchlbrodibenzo-p-furan (OCDF) RCCOnU1\endedBCf' Valu: 0.000090
"".,' , . ,... .., -

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.s. EPA 1995b) as follows: BCF = 0.0056 xO.016 = 0.000090
,............. ..,.......-......-...--"..--... .....".... ..........--.....----'-'-""""''''''''--''----''----'''''''---'' """"''''''''''..''-'''' "".--."'" ''''''''''''''''''-'''''-'''--'''''''.'''''''''''''''--''''''--''''''''''-''''..''--""'''''''''--''-'''''.''''''''''' ......-

Polynuclear Aromatic HydroCarbons (PAll)
..'-..",....,._...-_..,,_...""-""-------"'.'-"-'---".'-"__'''''''- """"""""_.'_'_".."_."''''''''''.--'''''''- ,''''''''''''''''''''''''''''''''--'''''''''"1'_.W.';C....,...._-.._.," "",,,,,",,,,,,,""""""," ",",,,,

Compound; Benzo(a)pYrene RecommendedBCFVallie: 0.0" ..

The BCF was calculated using the following regression equation: log BCF = 1.588 - 0.578 x log K"w (Travis and Arms 1988). where log K"w = 6.129 (U.S. EPA 1994b).
...".""""'-."""". .,',"""""'---"..--.--"--'"',''7-,,";..''I';''''''' .....,..,",,,,,,,,,,,,,,-:,,.,,,,,"_1."'"'''''''''''' """"'"''',''' "'" .'" ....

".......".. "..... ......" ..""""""'.."....,......-............."..,--''''''''''-.''''''''''.''''''''.'''-.'''--'''''.'''''''''''''-'''''--'-'''-.'-'''''''---''''--'-.....''''-'-'''''-'''---'-''''''''''''

Compound: Benzo(a)anthraccnc RecommendedBCF ValUe: 0.0202

The BCF was calculated using the following regressionequation: log BCF = 1.588- 0.578 x log K"w(Travis and Arms 1988),where log K"w= 5.679 (U.S. EPA 1994b).
........._-..-,,_--""''''_-'_''''''''''''''.',,''''' .... .''''''--''''''--'_._'''''-""-'''''' ...........'''''''''''''''' ""'''''''--..'' '"'''''''''''-''''''''''--'--''''''--''''''-''---''''''' ""-'''--'--''--

Compound Benzo(b)f]uoranthene RccommcrtdcdBCF Value: 0.0101

The BCF was calculated using the following regressionequation: log BCF = 1.588.0.578 x log K"w(Travis and Arms 1988), where log K"w= 6.202 (U.S. EPA 1994b).
,,,,,,,,,,,,--"-.""''''''''''''''''''''''''''''''''''''''''''-'''..._-""-".--------""""'".''''''' "...,,,.."'.".''','''''''''''''''''--''''''''''''''-'''-,---..----------''''----- ........_-_.__..._--_._--_.._......_-
'

otnpoUltd: if Bellzo(k)fluorallthene RecorritrtendedBCF Val\.le: 0.0101
, I' ,',"" ..
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The BCF was calculated using the following regression equation: log BCF = 1.588 - 0.578 x log K.,. (Travis and Arms 1988), where log K.,. = 6.2 (Karickhoff and Long 1995).-

Compound: Chrysene ReconlluendCdnCFVnlue:b.IU87
--- -._- .....-... -." - ...... ....... ... ...... ".... ...... ....- .....

The BCF was calculated using the following regression equation: log BCF = 1.588 - 0.578 x log Ko,. (Travis and Arms 1988), where log K.,. = 5.739 (U.S. EPA 1994b).
---------'"

Compound: Dlbenzo(a,h)anthracene RecontmehdedBCF Value: 0.0064
..----"....- - _. ...-._..o........ ... ....-. .. .-..- -"''''-'-'-'' .-.....- ............. ,..... .',....." .......0.......................... ..

The BCF was calculated using the following regression equation: log BCF = 1.588.. 0.578 x log K.,. (Travis and Arms 1988), where log K.,. = 6.547 (U.S. EPA 1994b).

Compound: Indeno( 1,2,3.cd)pyn:ne Rc!coll1mended BCF Value: 0.0039
....._..-............ ........ ...... ... .........."...." .. .--.........-....... ............. .............-. ''''''''''''''''''''''''''''''''''' ' .........'i... .................._.........._"...'-'..._"-..._......._............. ...................... ......... "-

The BCF was calculated using the following regression equation: log BCF = 1.588 - 0.578 x log Ko,. (Travis and Arms 1988), where log K.,. = 6.915 (U.S. EPA 1994b).

Polychl6tll18fcd Biphenyls (PCBs)
..

Ari&II'61i'.
.. . .. .... . -'''-'---'''-''--'-'"-"-''''-'-''.'''''7'._..,.........._-_.__._.._....,..,.-...,---#.,..................-.__._,,---",....,

Cori1pound: Recommended.BCFValue: 0.01
..",_...i........... ......:!..;::.......'.....'.",,,,.,,,,:,, .... ....o... ....... "......... "''''............. .." ......... ... ........... ..... .-- .. _. '----'"""--''''''''''-'''''-' ..-.......-....-.-

The BCF was calculated using the following regression equation: log BCF = 1.588 - 0.578 x log K.,. (Travis and Arms 1988); using the log Ko,. for Aroclor 1254, where log K.,.= 6.207

(U.S. EPA 1994b).

Cdl11p()\jitd: Arbcl6f 1-254 Rccdmmehdcd BCF Value: 0.01
...................-...-.................... .................. ............. '. ........,....................-.................-..."..... ...._.-.._.....--_.._.-_...,,_.- ._i.... ......"....-.... . -"-'-"-'-'--'"''"''-'-'''''''''"''''-'"''' ......... -"""""''''-'

The BCF was calculated using the following regression equation: log BCF = 1.588 - 0.578 x log K." (Travis and Arms 1988); using the log K.,. for Aroclor 1254, where log K.,,= 6.207

(U.S. EPA 1994b).

Nftroaromatlcs

fr:'..""--= J2.0!:!...rt...."=.'."'-''''''.''..'=-'- -_............

. ....._-.._...._._".."..........;._-""-;......c...".._--
Recommended BCF Value: 5.32

.....'''''''' '''' ........ .....................................-......".... ....... ..."""'M. ..._._._---_...... ..... - -.. ......

The BCF was calculated using the following regression equation: log BCF = 1.588 - 0.578 x log K." (Travis and Arms 1988), where log K.,. = 1.491 (U.S. EPA 1994b).

'p)rri".h! ............Ji13'I!MIr__.. ''''
Recommended BCF Vnhie: 2.72

............................. ...-..-----.....-"-....... -...... .. .---.---.-.-.... ........... ..."'-------''''''.''-''''''-'''''''''''''''''''''''''-'''''''-'''''-- ..-.......-

The BCF was calculated using the followingregressionequation: log BCF = 1.588- 0.578 x logK.,. (Travis and Arms 1988),where logK.w=1.996 (U.S. EPA 1994b).- . .

.Compound 2,6-0inltrotoluene ' RecommendedBCF Value: 3.15
--"--'-"" ......... .. ...............------.-. ...--_.. ... .......-. -......,.... ...... .-....... "" -...-. ....... -.-.. ..... """"'" -..... .... .-

The BCF was calculated using the following regression equation: log BCF = 1.588 - 0.578 x log K." (Travis and Arms 1988), where log K.w = 1.886 (U.S. EPA 1994b).

Compol!nd: Nitrobenzene Recontlriended BCF Value: 3.38
...-=--._....... ............ .......................--.....--.--.-- -....-..... ........ ........-....-....... .... ..-... -.----.---..--.-............--... _.... ....... """"""--",,,,,,---''''''''''''-''''''''''''.-.... .-..................-. .......
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The BCF was calculated using the following regression equation: log BCF = 1.588 - 0.578 x log K.w (Travis and Arms 1988), where log K.w = 1.833 (U.S. EPA 1994b).
-.....,..,...,,,,,. """'''.'''''"",,.. ""'"""""",",-",,,,,,.....,,...,..,, '''''''"'''''''''',, .",".""'''.'''''' ..."..._......._..._._.._..._....._...."."",,_. ....' ..... "". "-"'-'.-'''''''-'''--''''--' .---.---.--.--....-....". ,,,...

Con1pound: Pentachloronitrobenzene Recommended BCF Value: 0.08
-

The BCF was calculated using the following regression equation: log BCF = 1.588 - 0.578 x log K.w (Travis and Arms 1988), where log K.w = 4.640 (U.S. EP A 1994b).
""""''''''''"-'''''''''''''''''''''-''''''''',,.'' .".. ,,,. .. ,,".."....,.......--,.---.-...-".""" . "...."",,,.,,..,,.....,. ,.," .",.,....,."""".".,..,-. ... -""."'" '- '---'''--''--, ". "."" .."...."" ...

Phih"tatc Esters
""",,,-,,,,,,,.,,-,-,,,-,,,,"'---"""""'''''''''''''''''''''''.,.".,,,,,,,.,,.-..' -..,.",."c..",.....""......;.,......."...,.....:.. ' ...." ._-.-..,..._. .."......"... "........"" '''''''''''''''''' .."......

Compound: Bis(2.ethylhcxyl)phthalate Recommended OCF Value: 0.038

The BCF was calculated using the following regression equation: log BCF = 1.588.. 0.578 x log Kow(Travis and Arms 1988), where log K.w= 5.205 (U.S. EPA 1994b).
""'''''''''''''''' .'"'' ',"'''''''''''''' ",,,,,,.,.,,,.,.,.,,,,,,,.,,..,,,, '-""'-"''''''..''''-'''"".,..,........,... "'''''''''''''''''--''.----' ...-.--..-. ...--..--............................ .". ...... ""''''' " ... ...." ,,"

Compound: Di( n)oclylphlhalalc!! RecomiJtendedBCF Value: 0.000157

The BCF was calculated using the following regression equation: log BCF = 1.588.. 0.578 x log K.w (Travis and Arms 1988), where log K.\V = 9.33 (U.S. EPA 1994b).
"-""'."'"..W''''-''''.''''''.'---'-''''''''.'''-''''''''''',,'.''' ..",...._....,,-------...._......,...,..............................-,,---"'.""-'-"--"--.'"'','',,'''''''''..''''',''''''','-''''''' ......"....-".........,.....-...............-.--...-..---..-,....,...---.-.-.--..--

Volatile organic compoijitds
-,."",::.,.""",",:.:t""r'

---"'''''T-.-'''';-''''.'''-'.-'''''.'''...'' ''''.''-'''''''''''''''''.'---''''''''''.''''''.'''-''''.''''....;,.-...'',....,.."'""""''''"''''""'..,i.''..... . .c.."..,..........''''c',''.'''' ..."..,...,.- ....''''..'.''''''''.'.''..''......'''''._,_....._.."... .....--......,,--.. ,,-,,_...---"

Compound: A!;Cto,ncl. Recoriifrleitded BCF Value: 52
..

The BCF was calculated using the following regression equation: log BCF = 1.588 -0.578x log K.w (Travis and Arms 1988), where log K.w = .0.222 (U.S. EPA 1994c)..................-.. ..-.....................,...... """''''.'''' """""""""""".'''''''''''.'''''.., ..'"..'''.'''..''.'--'-.---'''

COlnpoWttl: A:rYldfiitriic RecommendednCFValue:27.77-
The BCF was calculated using the following regression equation: log BCF = 1.588 - 0.578 x log Ko\V(Travis and Arms 1988), where log K.\V = 0.250 (Karickhoffand Long 1995).

.............--. -..-..,-.- ..--, .. "''''....'' .""""-'.'''..'- .....".." "..... ........ .... ''''-''-'' "". .......... ... ....-..

.Compound: " l1lotoronij Recottlmended OCr Value: 2.9
. '.'

The BCF was calculated using the following regression equation: log BCF = 1.588.. 0.578 x log K.w (Travis and Arms 1988), where log K.w = 1.949 (U.S. EPA 1994b).
---...."....... .........".........-.."".- ..-............."............. ............. ...-.-...................".-......"...-''''''',,..,,.............,.......---... -..-..-----....-.-...."...-.........-......"..-....... ..,..."."""''''. '.

Compotihd: ctol8naldebyrle Recoimnended OCF Value: 18;63
,'1'1,'.". '

The BCF was calculated using the following regression equation: log BCF = 1.588 - 0.578 x log K.w (Travis and Arms 1988), where log K.\V= 0.55 (Hansch and Leo 1979).
..,..""",,"'.""'-"".'---'-'.--- """'''-'--'' ..--.-"-"" ............,............,...."---'---"._'--'"'.''''''''''''..''' ....... ".. "''','''''. ....,....,..,...........""""".."',"..""'" ....

Compound: t ,41Di()xiic ' ,. ,,' 1
Recommended BCF Value: 55.32

-_..._.._-

The BCF was calculated using the following regression equation: log BCF = 1.588 - 0.578 x log K.w (Travis and Arms 1988), where log Ko\V= .0.268 (U.S. EPA 1995c).-""'---'--' -.......... "" .._"... ...."...................-"''''''''''''..'-'-'.''''-'--''-'''''-'' '"........-........-........ "............'" ..."".'..''''''.''''''''''''''''.'''.'..'''''''''--'''''''''''''-'''''''--'--''...-..."....-.---.

Colnpound: Forindldeh}'de (. Recommended OCF Value: 24.57

The BCF was calculated using the following regression equation: log BCF = 1.588 - 0.578 x log K.w (Travis and Arms 1988), where log K.\V = 0.342 (U.S. EPA (1995c).
,,,-,,-,--'-''''''''''''''''.'.''''''''.'''''''''''''','''------'-''''..,,,,"........".......,...".. ...-.-.-------..-----.-...-.". ...................... ........ ..... ........"'-"'-""'---'-'-------------.-------

C&fupouijd: "" Vifiylchloiide
"

Recommended BCF Value: 8.43
" ----
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RcpOt;tcd.Y~Wes References .!iJi:xPcr!menhll..jtra~e'ets. Species

The BCF was calculated using the following regression equation: log BCF = 1.588.. 0.578 x log K.,w(Travis and Arms 1988). where log K.,w= 1.146 (U.S. EPA 1994b).

Other Clilor'na'cd Orgltlth:$

C~tb6ntelrd~hldnde

~,.._",.,.. ., .---"--'-"" '---""" .""..., ,,,""-""--'--""""""-' .. " ~ ~ "

Compound: Refumm~~HeR BCF Vaiue: 1.04
. .." " ...-...........

The BCF was calculated using the following regression equation: log BCF = 1.588.. 0.578 x log K.,w(Travis and Arms 1988), where log Kow= 2.717 (U.S. EPA 1994b).

Compbund:Hexa~hj()robeiUel1e .. ReCo~ertijed fiCF Value: 0.()255
" "....

t<:I
I

VJ
0

The BCF was calculated using the following regression equation: log BCF = 1.588.. 0.578 x log K.,w(Travis and Arms 1988), where log Kow= 5.503 (U.S. EPA 1994b).

,CompoUnd:. ~OXdohlorobutaajeJte . Recom~9ndedDCr Value: 0.0714
,.._"." ~.,,,._~,,.,,. ,,",,, .""" ,---,_.,,."". ,..,,, .."." ., "..., , ""~.", ,." ",., ,..."..,, ,..,..".,., .." ... .. .,

The BCF was calculated using the following regression equation: log BCF = 1.588.. 0.578 x log K.,w(Travis and Arms 1988), where log Kow= 4.731 (U.S. EPA 1994b).

COlupound: HexachlorocWlopentltdibne'
.. " c..I" ".."., " ...".

Recommended,BCF Value: 0.()565
~_. "". ".

The BCF was calculated using the following regression equation: log BCF = 1.588 ..0.578 x log K.,w(Travis and Arms 1988), where log K.,w= 4.907 (U.S. EPA 1994b).

COlhpoond: P~tljachlotob6nt.crid RecommehdedBCFValue: 0.044
""''''''''''''''''''-'''' ",.-'.--'" ,-- . m""-

The BCF was calculated using the following regression equation: log BCF = 1.588 - 0.578 x log K.,w(Travis and Arms 1988), where log K.,w= 5.088 (U.S. EPA 1994b).

CompoUild: Pentaehtotophehol ReconnnendedDCf'Value: 0.0449
" ", , ~~-, ". ~ " ~ , ,=-,.c., ""- -."''''.".

The BCF was calculated using the following regression equation: log BCF = 1.588.. 0.578 x log K.,w(Travis and Arms 1988), where log Kow= 5.08 (U.S. EPA 1994b).

Pestlctdcs
, ~--. --C-' c,.--..-..-.- .."-"'-",.,,.."'.-, ~~---

.<::"ompoutld: 4,4-DJ)E Recommended BCi< Value: 0.00937
-~---'._.. " ,,-,,"~ ..."_.,,.."'. " ~_.. ." " ".",,-".."--'-'~--'-" --' ..""" ,.. ..........

The BCF for these constituents were calculated using the following regression equation: log BCF = 1.588 - 0.578x log K.,\Y(Travis and Arms 1988)., where log K.,w= 6.256 (U.S. EPA

1994b).
~ ~.---_.------

Compqund: Heptachlor RecommenqedBCr Value: 0.0489
, ----..--.. '-..'''.' .." .... ..--

The BCF for these constituents were calculated using the following regression equation: log BCF = 1.588 - 0.578 x log K.,\Y(Travis and Arms 1988)., where log K.,w= 5.015 (U.S. EPA

1994b ).

Compound: Hexachlbr()pli~tie, Recommended HCF Value: 0.0017
""...~ ,,-_......._.. .-, ". .,,---. '-' -.-, " ,,
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R~ported Values ~xp~ri,me~talPatarii~ters SpeciesI I IkCCcrcrices

The BCF for these constituents were calculated using the following regression equation: log BCF = 1.588 - 0.578 x log K.,w(Travis and Arms 1988)., where log K.,w= 7.54 (Karickhoffand
Long 1995). . .--.----_. ''''''''"... ..... ............-..-- ... ....

Inorganlcs

Compound:

.., ' ", ' """"",,,,'."'.".""" """""'--"'.'"'''''' "--",,"'" ...e.."" ,"-.. ,

'-'

-.. " , 1--'-'-.'''......... ,.
.. -. '-'''''''-~''~'--'-''-'-- -,.'" -.. . :.,T ""..".."..

Recomnlcndcd DCF Value: 0.004Aluminum

The BCF for this constituent was based on empirical data reported in Baes, Sharp, Sjoreen and Shor (1984). Experimental parameters were not reported.
-"""""~-'-~""--"'"'-''''''''''''''''' ''-''''''''''''' ,,,,---~.,_.. ......--

.Compound:;t~nHmony
..".... "'--" .--.

Recomnicrided BCF Vahle: 0.2
. ------ ..

trJ
I

W
r-o Compmind:

The BCF for this constituent was based on empirical data reported in Baes, Sharp, Sjoreen and Shor (1984). Experimental parameters were not reported.

Rccoml11cnded fiCF Value: 0.036

..". .."'. ".."", - .....- " .. """"---'''' .-.... -' ... '-""''' '

Arsenic
-'---""-'-"-

The BCF for this constituent was based on empirical data reported in U.S. EPA (1992c). Experimental parameters were not reported.
,...,...,-----.--..-........

G,ompound

~-""._"

BariUm Recommended BCF Value: 0.15
~ ,

Coffipound:

The BCF for this constituent was based on empirical data reported in Baes, Sharp, Sjoreen and Shor (1984). Experimental parameters were not reported.

Beryllium ReCommended fiCF Value: O.~I

,--' C-'"''''''" "",,-"-"""' '''-' .,... "'0' """'" -.

... '---'-"-'

The BCF for this constituent was based on empirical data reported in Baes, Sharp, Sjoreen and Shor (1984). Experimental parameters were not reported.-
Compound:

" " . .-.,,-............-.

Cadmium Recommended DCF Value: 0.364-
The BCF for this constituent was based on empirical data reported in U.S. EPA (1992c). Experimental parameters were not reported.

Recomhtcnded BCF Valuc: 0.0075

~....... , "-",,,..,,,,, ......

t()~1~otlOd:

, '-"" ".""-"

-.-Chromium (tollll)

The BCF for this constituent was based on empirical data reported in Baes, Sharp, Sjoreen and Shor (1984).
- """""'''T .. "'."'."""'.' -".

,(;~~po~\14: Copper,,,",,'..1, .

The BCF for this constituent was based on empirical data reported in Baes, Sharp, Sjoreen and Shor (1984).
..-

Compouri&

Experimental parameters were not reported.

RecommendedBCF Value: 0.4-
Experimental parameters were not reported... ...... ''''--"-'''-'-'''''.'''--''-.'

~yanide(toial) Rccomnlended BCF Value: No data

No empirical or K.,wdata were available for this constituent.

Recommended DCF Value: 0.045

-'-''''-''''

Compound:

'''- .'-'''''''' --.--.-.......

te~dl' ----..--.
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II:,.. ~eported~a,.ue~' Rd~fenees l~xtJer1fuent!l!,.Para,l11eters I Species

The BCF for this constituent was based on empirical data reported in Baes, Sharp, Sjoreen and Shor (1984). Experimental parameters were not reported.----

Compound: Mercuric chloride Rec(jinmend~dhCFValue: 0.0375
~._.. .. .. -........ .. ...... . ..,...". ' ""-' ..- "'-" 00'

The BCF was calculated using the geometric mean of3 values for mercuric chloride (HgCI2).

0.022
0.032
0.075

Cappon (1981) The values were derived ftom studies during
one growing season using 20 food crop
vegetables.

Not specified.

t'Ij
I

w
N

\~ompbitnd:HiMethyJ IhercurykiR~IC()MmeJi<f~(N3CP VallIe!0:137\.'-\"...,..~._. ,...,. ,._."' "~.".""..",,... ,."."' ...0.... ., L., ~.,..~ ".,..,i i."....",.i..".i..., ,..",i_..,."~.~.,,, ,,-,...d., ,...,,..,..i ,.;.." .,: ,.." :.., , ", ,-~_._._._..---.-.

The BCF was calculated using the geometric mean of 3 values for methyl mercury.

o.o~ L.

pon (1981)
Q149 .
0.277

CQI11Pound: NftiRei'

The values were derived ftom studies during
one growing season using 20 food crop
vegetables.

Not specified.

RecomfhendedBCPYaluc:0.032
' '''''' ... ' "- .............. , . . ......-..

The BCF for this constituent was based on empirical data reported in U.S. EPA (1992c). Experimental parameters were not reported.

Compound: 1.§eleHiUht Recomi11enrlCdBCF Value: 0.016
".-.-.-....... ~., .~ i -'-""'~""'--""- .-... ... .-.. ..

The BCF for this constituent was based on empirical data reported in U.S. EPA (1992c). Experimental parameters were not reported.

t;ompo~n& . i"'~llv~'!';.. . -
"..,,,,,, ~.,,..".; ", ~&;lL..i: .,~... i .''''''' " ,..CC'_--'L.i. .."'._.i...,''' ."."." .."... " , ~-~ ,-_...._..

ReconunendedBcr Value: 0.4
"... """",,,'."..,, " ". "'.- ..-. --

The BCF for this constituent was based on empirical data reported in Baes, Sharp, Sjoreen and Shor (1984). Experimental parameters were not reported.
"'. :,

,Compg!lnd: Ih~,I~j1~m,;:!. . . . . ... '..,-" ..~.. .."-.'._'0'"'' . ' ..'-..b .~".i" ,--~ ..~.=... .. ._-~,~- " -"'" , .."."

The BCF for this constituentwas based on empiricaldata reported in Baes, Sharp, Sjoreenand Shor (1984). Experimentalparameters were not reported.

Compound: Zinc Recoit1tnelidedSCF Yaltie: o..oModdooooot2

Rccol1l1nendedBcr Value: 0.004

~ " '___'0"'0'-'''''' ....... .--..----...

The BCF for this constituent was based on empirical data reported in U.S. EPA (1992c). Experimental parameters were not reported.

-', . ,



TABLE C-3

WATER-TO-AQUATIC INVERTEBRATE BIOCONCENTRATION FACTORS
(mg COPC / kg wet tissue) / (mg dissolved CO PC / L water)

(Page 1 of 18)
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l{'1portcd y I\les' Reference Experlttu!nfal Parameters SpecIes

DIoxins and fural's

Compound: 2,3,7,8-Telrachlorodlbenzo(p)dioxin(2,3,7,8-TC!)O) ReconunendedBCF Value: 1,560

The BCF value was calculatedusing the geometricmean of2 values from data reported for2,3,7,8-tetrachlorodibenzo(p)dioxin(2,3,7,8-TCDD).

1,762 Yockim,Isensee, and Jones (1978) 32-dayexposureduration Daphnid;He/iosoma sp.
1,381

Compound: 1,2,3.7,8-Peiltachtorodibenzo(pjdidxtn (1,2.3.'7.8-PeCDD) RecommendedBCF Value: 1,435

The BCF was calculatedusing the TCDD BCF and a bioaccumulationequivalencyfactor (BEF) (U.S. EPA 1995b)as follows: BCF =1,560 x 0.92=1,435

Compound: 1.2,j,4,7,-He)(achlorodlbe,rtr.o<p)di9x!rt(J,2.3,4,7,S-HxCDD) RecommendedBCF Value: 483.6

The BCF was calculatedusing the TCDD BCF and a bioaccumulationequivalencyfactor (BEF) (U.S. EPA 1995b)as follows: BCF =1,560 x 0.31 =483.6

Compound: l,2;3,6,7.8-Hexachlorod,inzb(p)dioxil1 (1.2,3,6,7,S.HxCDD) Rc6mri'1el1dedBCF Value: 187.2

The BCF was calculatedusing the TCDD BCF and a bioaccumulationequivalencyfactor (BEF)(U.S. EPA 1995b)as follows: BCF =1,560x 0.12 =187.2

Compound: "1,2,3;7,8,9-HexachloroolbenzO(p)dloxin(J .2,3,7,8,9-HxCDr» RecommendedBCF Value: 2J8.4

The BCF was calculatedusing the TCDD BCF and a bioaccumulationequivalencyfactor (BEF) (U.S. EPA 1995b)as follows: BCF = 1,560 x 0.14 = 218.4

Comp6\lhd: Ij2,3,4,6,1,8-Heplachlorooil>Chzd(p)dioxin (1,2,3,4,6,7,8-HpCDD) ReconunendedBCF Value: 79.6

The BCF was calculatedusing the TCDD BCF and a bioaccumulationequivalencyfactor (BEF) (U.S. EPA 1995b)as follows: BCF =1,560 x 0.051 = 79.6

Compond: ,Oct*chtorodibenzo(p)dioxin(OCDD) RecommendedBCF Value: 18.7,.r

The BCF was calculatedusing the TCDD BCF and a bioaccumulationequivalencyfactor (BEF) (U.S. EPA 1995b)as follows: BCF =1,560 x 0.012 = 18.7

Compound: 2,3,7;S.retrachtorodlbenzofuran(2.3,7,8-TCDF) kecorltmendedBCF Value: 1248

The BCF was calculatedusing the TCDD BCF and a bioaccumulationequivalencyfactor (BEF)(U.S. EPA 1995b)as follows: BCF =1,560 x 0.80 = 124

Compound: 1,2,3,7,S-Penlachlorodibel1wtUran(1,2,3,7,S-PeCDF) RecommendedBCF Value: 343.2
" .".!

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF =1,560 x 0.22 = 343.2

Compound: .". 2,),4,7.$-Penlnchlorodibenl.ofuran(2,3,4.7,S-PeCDF) Recommended BCF Value: 2,496
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WATER-TO-AQUATIC INVERTEBRATE BIOCONCENTRATION FACTORS
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~epC)rI~~&alu~~~ ",J'I.Reference I ",.'txpe...Wt~d.atrlt..ahtetds I Species

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF =1,560 x 1.6 = 2,496

Compoulu!: p,3j4,7,S..Hexnchior\XI!bCni'.bfuran(t;2.JA,7;S,7HxGDF) RecommendedBCP Value: 11S.6

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF =1,560 x 0.076 = 118.6

Compo\jnd: li2;~,6i1~$,-H~~ib~16roa!l>c"zo~ral1(1,z,3,6;7,S-Hx9DF)' , RecQmmondc<tBCFValtie: 296.4

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EP A 1995b) as follows: BCF =1,560 x 0.19 = 296.4

:CohJpP~l1d,: :.",di3;~;~j~,S.H~xach1\9i:ool~i11ffu~ari(2;3,4,6,7,S,ffxGDF),., Rccori1mcild~aBCF Vah!~: 1,045

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF =1,560 x 0.67 = 1,045

;~omP~~~;~t,"': F ;}',2,3,'1,a.9"H<1)(adiI9rpdl~~~ft!1? ,(1,~;3!1.8i?EijxPPF)ii 'Recomlrti:nH~<t 136ftvaltie: 982.8

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF = 1,560 x 0.63 = 982.8

~ria: 1,2,314,6j?!8;Hep~~~plor&dfberi'1.~~r~n:((;2",3,4;6,7;8.Iii>CPFf,R.~~o~~na~~,BcF Vahle: 17.2

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF =1,560 x 0.011 = 17.2

~~o,W!l°tmd: t,2,M,'7,8,9.HbptaG1'itdnxtlbeo7.ofuh1n(1r2,3,4,7,8:9-H~.9DF) "," L" RC~~fJtmcnd~riCFVahle: 608.4

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF =1,560 x 0.39 = 608.4

:'C,~wgl?pnd; qclacl1lorod'bef'iZC?i~~~jt(~DF)I'Recol1ti1icnded,BCF Vahle: 25.0

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF =1,560 x 0.016 = 25.0

IH

~ " " fOlY!1lJcleilrArorr.atlcH)iClrucArblirls(PARs)";!
:!,,:<,i,'" ,,,,,, "', , " ""l,>!j(' ,li'i,,',!'U' "";;Fc 'Wi.' , ,,>',

~gMffd:.,~~~~a)PY!'ell~ ,,"i",!",,' ".",,1' ReCOrimtended,B~F![YallJe: 4,697

The BCF value was calculated using the geometric mean of 6 laboratory values as follows:

55,000 Eadie,Landrum,andFaust(1982) Reportedas themeanofthemeasuredPAHconcentrationsin Ponfoporciahoyi
the test speciesand the sediment

12,761 Newsted and Giesy (1987) 24-hourexposureduration Daphnia magna
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epor.te4Yalqes Rereel1cc' .,. .1, .." ,RI'bn#tlr,ftralt1.crs Species

861 Roesijadi, Anderson, and Blaylock 7-day exposure duration Macoma inquinata
(1978)

3,000 Lee, Gardner, Anderson, Blaytock, 8-day exposure duration. The reported value was calculated Crassostrea virginica
and Barwell-Clarke (1978) by dividing the wet tissue concentration by the medium

concentration [(Jlg/g)/(Jlg/L)] conversion factor of 1 x 103was
applied to the value.

2,745 Leversee, Landrum, Giesy, and 6-hour exposure duration; 0.2 ppm concentrated humic acid Daphnia magna
2,158 Fannin (1983) added to test medium

!'GOtUPdtlnat '>eit<>()nt6raceffe ' Ii'::::;;::""":i'" \ii.!."Eili

., 1.1

::,Y", if' ',i,. '.Ii%vn"i
ReconunendedBCF Value: 12,299

i..i',. ,Ii... h'," ..

The BCF value was calculated using the geometricmean of 3 laboratoryvaluesas follows:

18,000 Lee, Gardner, Anderson, Blaytock, 8-day exposure duration; The reported value was calculated Crassostrea virginica
and Barwell-Clarke (1978) by dividing the wet tissue concentration by the medium

concentration [(Jlg/g)/(Jlg/L)] conversion factor of 1 x 103was
applied to the value.

10,225 Newsted and Giesy (1987) 24-hour exposure duration Daphnia magna

10,109 Southworth, Beauchamp, and 24-hour exposure duration Daphnia pulex

Schmieder (1978)

Cql11p'ound: enzo(b).urirunth.nc" Reconitnended HCr Value: 4,697

Laboratory data were not available for this constituent. The BCF for benzo(a)pyrene was used as a surrogate.
,..

ReconunendedBCF Value: 13,225!,Compound: Ben.zo(k)f1tlorantherie

The BCF value was based on one laboratory value as follows:

13,225 Newsted and Giesy (1987) 24-hour exposure duration Daphnia magna

co,pound: CHryilene ., I. RecomrilendcdBCF Value: 980

The BCF value was calculated using the geometric mean of7 laboratory values as follows:

5,500 Eastmond, Booth, and Lee (1984) Not reported Daphnia magna
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(mg CO PC / kg wet tissue) / (mg dissolved COPC / L water)

(Page 4 of 18)

!

Rep,ortedalues' Reference .. " ,,' l\;*pe"'U1!1t att"raJije.(ers Stleeles

248 199 MiIlea, Corliss, Farragut, and 28-day exposure duration; reported values were based on Penaeus duorarum

1,809 418 Thompson (1982) accumulation in the cephalothorax and abdomen at exposures
of I or 5 Ilg/L in a doed seawater system.

6,088 Newsted and Giesy (1987) 24-hour exposure duration Daphnia magna

694 Roesijadi, Anderson, and Blaylock 7-day exposure duration Macoma inquinata

(1978)

C()mpo\lltd: pibenzp(ajh)antllt:tte..
.

Rmmended BCP Value: 71°
",. '" "",;,. .,'; .L. ,it .1 "

The BCP value was calculated using the geometric mean of 2 laboratory values as follows:

652 Leversee, Landrum, Giesy, and 6-hour exposure duration Daphnia magna
773 Fannin (1983)

!:ornp9iJnd: Jj{d'hIRf' 21:3YHi J',
I

R.e1nl\,,&d BCFVhle: 4,697":,.";"",,,, .,t"L:, "', ,PYl",}).. '. .,. :':

Laboratory data were not available for this constituent. The BCF for benzo(a)pyrene was used as a surrogate.

'",:

,; '"'''('''.1:.',''' 'Y." ''T'' ,,'1"1""'""''','' .,.

:,'
" \ ;ifotyht«!rlnated Blpiten,IJPCs) """., "..;"

,S'. ":1,, .,.."..'. '.,'"',,. ,
\.

.,

COn1potind:", ":i:"'A.r;;;;io;' 1°16 ,,' 'I. .'iC '!. "';,1 .Rccoltimended BCP Value: 13,000

The BCF value for ArocIor 1° 16 was calulated using one laboratory value as follows:

13,000 Parrish et al. (1974) as cited in EPA 84 day exposure Crassostrea virginica

(I 980b ) Edible portion

..,;,,',

Compound:' I.ordS4 ',. RecommendedBCP Value: 5,538

The BCF value for ArocIor1254was calulatedusing the geometricmean 13 laboratoryvalues as follows:

41,857 Rice and White (1987) Field study Sphaeriumstriatum
6,900
5,679
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, ,Rcporjc "y III\I,. ,'t . IJererc!1cc ,,,prjiHlit,tll!l!rmele,rs Sedes

750 740 Mayer, Mehrle, and Sanders (1977) 4 to 21-day exposure Orconectes nais; Daphnia magna;
3,800 1,500 Gammarus pseudolimnaeus;
6,200 3,500 Palaemontes kadiakensis; Corydalus
2,600 2,700 cornutus; Culex tarsalis; Chaoborus

punctipennis

120,000 Veith, Kuehl, Puglisi, Glass, and Field samples Zooplankton
Eaton (177)

340,000 in lipid Scura and Theilacker (1977) 45 days exposure Brachionus plicatilis
5 1,000 dry tissue

>27,000 Nimmo et aI. (1977) as cited in EP A Field data Invertebrates

(l980b) Whole body

740 Mayer et aI. (1977) as cited in EPA 21 days exposure Pteronarcys dorsata
(1980b)

1,500 Mayer et aI. (1977) as cited in EPA 7 days exposre Corydailis cornutlls
(1980b)

750 Mayer et aI. (1977) as cited in EPA 21 days exposure Orconectes nais

(1980b)

373 Mayer et aI. (1977) as cited in EPA 5 days exposure Nereis diversicolor

(1980b)

140 Duke et aI. (1970) as cited in EPA 2 day exposure Penaeus duorarum

(1980b)

8,100 Duke et aL (1970) as cited in EPA 2 days exposure Crassostrea virginica
(1980b)

236 Courtney and Langston (1978) as 5 days exposure Arenicola marina

cited in EPA (1980b)

/" t ,/::
Nlltoarolrtatles':, ,,'

ii
'i'",,' ,,,,:,',,,'"

li)jb3.dlhntn:t}h" "'. TiPI;!"",I]
,'''''!',!,,'''',,!,I ,it 'Wi' ;'" w "!'ii,'I.i,<I""" "" >[d'!;,,,,,,,!

Rt!cOfumcndlfa OCr. Viiilie: 13;'Comporta:"! "J, ',i,1 ""
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I Itep(lf(ttYliies. I, erercnee
I, .,J£"Pl1fhnntalParameters I Species

I

Laboratorydata were not available for this constituent. BCF for2,4-dinitrotoluenewas used as a surrogate.

'Compoiind: :'!,"DmW'otohienc

i"
ltecollunended BCF Value: 13., ",. 'i,.

The recommended BCF value is based on one study as follows:

13 Uu, Bailey, and Pearson (1983) 4-day exposure duration Daphnia magna

J;1olneOundi ';::11\,d)i\,itqh)IUn" .'

'. .'11'

, ,,'ii' /"«.;r "; "''''I'!'''' ',,' 1:1\ " ", "'I' ",'[ Recollunehded,nCF ValUe: 13

Laboratory data were not available for this constituent. BCF for 2,4-dinitrotoluene was used as a surrogate.

iC()Jt1olind.; NJirobet1zerf
" 'n, )'! j;

Recoil11cndcd BCP ValUe:l3
i'", ,'1',".<i".;"." ', "" ,,1. ,I." "", "." ," " ';'Ii "",ii;I;.:/,"" ,Fi

Laboratory data were not available for this constituent. BCF for 2,4-dinitrotoluene was used as a surrogate.

J,(;onipolind: Periiacl1lol'oltitrobCh:tetle: .;, " , '\1'1" " I"
Reco,l1mendcdBCF Value: 13

.. 'I' " .",,,,.,.,,,,.,,; ,', ", ,

Laboratory data were not available for this constituent. BCF for 2,4-dinitrotoluenewas used as a surrogate.

:,"r ..tllalatlfE$ts,
,'" "

., ,,,,. k'!;""',d', " ", ; '\(,;"",,,,,,,,,,,,,,,,,,,,,,,,.,.,,.,,\,.,;.,,,",,; ,. ;.Ii.",," :1:.wi' ," 'i ,.', !

Bis(2,eihWIi6XYI)njitIiMt'e

", " ",'i.,.,;::, ': ' ,0<. ."
(;;ompotlrtd: """/" ,,/,. ';".i,,,.. ,.:, ." " .RC,ri)111el)dd nCf Value: 318

The BCF value was calculated using the geometric mean of 12 laboratory values as follows:

2,497 Brown and Thompson (1982) 14 to 28-day exposure duration Mytilus edulis

257 Perez, Davey, Lackie, Morrison, 30-day exposure duration Pitar morrhauna

Murphy, Soper, and Winslow (1983)

48 Sanders, Mayer, and Walsh (1973) 14-dayexposure duration; The reported value was calculated Gammarus pseudolimnacus
2237 by dividing the wet tissue concentration by the medium

concentration [(J!glg)/(J!glL)], and a conversion factor of 1 x
103was applied to the value. The reported value was also
converted trom dry weight to wet weight using a conversion
factor of5.99'.

1,214 17,473 Sodergren (1982) 27-dayexposure duration Chironomus sp.; Sialis sp.; Phanorbis

2,271 24,456 corneus; Gammarus pulex
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~pecle~')I'

II
7 ~~ I ~o.!!?rd,Wilsey,Neff,Giam,and

~1981)
ii"" >ii"",,"',""'Fl""}"!

QI(n)o<:1Y1 p~I1~~l~te;;,

24-hour exposure duration Crassostrea virginica; Penaeus aztecus

, Compound: Re~oJmi1«:ltdeaJ3CRValue:5,946

The BCF value was calculated using the geometric mean of 2 laboratory values as follows:

13,600
2,600

Sanborn, Metcalf, Yu, and Lu (1975) Not reported Physia sp.; Daphnia sp.

trJ
I

W
\0

'"

RecommeildedBCF Value: 0.05

Laboratory data were not available for this constituent. The BCF was calculated using the following regression equation: log BCF = 0.819 x log K.,\V- 1.146 (Southworth, Beauchamp,
and Schmieder 1978), where log K.,w= -0.222 (Karickoffand Long 1995).

'"

1:~On1pouitd: ' "A~rYloni,!rile Re~~l1endedBOF~alue: O.~I

Laboratory data were not available for this constituent. The BCF was calculated using the following regression equation: log BCF = 0.819 x log K.w- 1.146 (Southworth, Beauchamp, and
Schmieder 1978), where Log Kow= 0.250 (Karickoff and Long 1995).

'e~l~p'I";;unJ: Ghloroforntr 'I'" "w,;:!]:,"!'ii;!J!hCI,u, '1;' .I,'. Re~ommcnded'BCF Valite: 2.82'
". " , , ," """!", ,,; ",.!';" ,!!,I:."\!.!~~iI;!,!.I:!~f!!,,a~I:i!',i';IiJ"!iY' ",\ , " ", " ' ' "

Laboratory data were not available for this constituent. The BCF was calculated using the following regression equation: log BCF = 0.819 x log K.w- 1.146(Southworth,Beauchamp,and
Schmieder 1978), where log Kow= 1.949 (U.S. BPA 1994b).

9ompound: Ctotonat~~hyde"". ,Ii"
RecommendedBGF Value: b.20

Laboratory data were not available for this constituent. The BCF was calculated using the following regression equation: log BCF = 0.819 x log K.w- 1.146 (Southworth, Beauchamp,
and Schmieder 1978) where, log Kow= 0.55 (Based on equation developed by Hansch and Leo (1979), as calculated in NRC (1981».

",'" 'I "."Pf 111~!lmiliii:!):,.!!i!',I",w'!.Iii!!,'!,,:,', ",,", """" ;'" " , ,;,."" J I ' "
,"D

" "

0
'

x
', aile <:I!i';;," ,., ,"'i,

,
"' I 'lIJ :"i, .,' H"

,
i"'i'if' ";:IT,J

,
' 'HI"''''.' ".d/' j," '~,,) ,

,, '
RecoIIUl1cllued

,
BOP Value: 0.043"i,'. ",".., '" .!'" , " '" I,"'!.'"' """", ,M"'"., ",w"" ,," , "''',,,,,, ..:i',

Laboratory data were not available for this constituent. The BCF was calculated using the following regression equation: log BCF = 0.819 x log K,,\V- 1.146 (Southworth, Beauchamp, and
Schmieder 1978) where, log Kow= -0.268 (U.S. EPA 1995a).

:G9I11PO\l"~I'~ohfi~(~~R~~~ ke~ol!!W~pd~,4~,~FTYrilue:'O.14

Laboratory data were not available for this constituent. The BCF was calculated using the following regression equation: log BCF = 0.819 x log K"w- 1.146 (Southworth, Beauchamp,
and Schmieder 1978) where, log Kow= 0.342 (U.S. BPA 1995a).
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R"iiftJiJlm;$.' iReff.!r'n":""'Ji'i""i;:,i "", '''T'I' ;, p!'''I. r.!'"mf.!ii-s
i.'

.SPf.!f.!'i" .P ", ,. '", '" .hi i",",

.Compond;illJ"'ii!"'i::nYli!;hlhride "If''',! ",,%1" "J:, Reconuncl1ded BCFVallie:'0.62. " '.,'," '", ,';' 'i,',"",

Laboratory data were not available for this constituent.The BCF was calculated using the following regression equation: log BCF = 0.819 x log K..w- 1.146 (Southworth, Beauchamp,
and Schmieder 1978) where, log K..w= 1.146 (U.S. EPA 1994b).

GoOQpOUJ\<i' '';'b!J1iil'

"
6iNit-'chi6rihi 'orgriisk",'It','!t",' , ",i""" ",',.", Ii

,

in .i' l'" ," ,,,",i ,j"'" d' i!,'I " RecommendedBOFValue: 12
!I ""Ii """,,1, "",.1" ," ",\1'

Laboratory data were not available for this constituent. The BCF was calculated using the following regression equation: log BCF = 0.819 x log K"w- 1.146 (Southworth, Beauchamp,
and Schmieder 1978) where,
log Kow= 2.717 (U.S. EPA 1994b).

£pmpigWI"i' ftexachlorobcI11nC' ",. ii' I Recolnm<:l1dedB,CF ValUe: 2,595, """

The BCF value was calculated using the geometric mean of 16 laboratory values as follows:

215,331 Baturo and Lagadic (1996) 48 to 120-hour exposure duration Lymnaea palustris
8,051
11,064

1,360 770 Isensee, Holden, Woolson, and Jones 3 I-day exposure duration Heliosoma sp.; Daphnia magna
1,510 940 (1976)
1,630 1,030

287 Metcalf, Kapoor, Lu, Schuth, and 1 to 33-day exposure duration Daphnia magna; Physa sp.
1,247 Sherman (1973)

17,140 Nebeker, Griffis, Wise, Hopkins, and 28-day exposure duration Oligochaete
21,820 Barbitta (1989)
5,000

24,000 Oliver (1987) 79-day exposure duration Oligochaete

5.5 Schauerte, Lay, Klein, and Korte 4 to 6-week exposureduration Dytiscus marginalis

(1982)

(2ompound: t-Icxachldrobi1iadierio ReconunendedBtF Value: 10.5

The BCF value was based on four laboratory values ITomone study as follows:
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6fercl,'!p,,,,,, ""'X""
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6.27 Laseter, Bartell, Laska, Holmquist, IO-day exposure duration Procambarus clarki

45.4 Condie, Brown, and Evans (1976)
ILl
3.86

Compound: "'exachl()ooyclopet,(lie

'
Recommended ocr Value: .,232

" ii, :i'..

The BCF value was calculated using the geometric mean of 2 laboratory values as follows:

929 Lu, Metcalf, Hirwe, and Williams Not reported Physa sp.
1,634 (1975) Culex sp.

""""" ,.j ',i,'I, 'L'U"
Recortlmeitded BCF Value: 2,595Compound: Pentac lorobenzene

Laboratory data were not available for this constituent. The BCF for hexachlorobenzene was used as a surrogate.
'u

'rel),taclorophenol

"

",i, Rcmmended OCFVal,lIe: 52,Compound:

The BCF value was calculatedusing the geometricmean of 13 laboratoryvalues as follows:

145 Makela and Oikari (1990) I-day exposure duration Anodonta anatina

342

165 Lu and Metcalf(1975) I-day exposure duration Daphnia magna

81 Makela, Petanen, Kukkonen, and Multiple exposure durations Anodonta analina
461 Oikari (1991)

80 61 Makela and Oikari (1995) 2 to 36-week exposure duration Anodonta anatina; Pseudanodonta
121 85 complanta

42 0.26 Schinunel, Patrick, and Faas (1978) 28-day exposure duration Crassostrea virginica; Penaeus azteclls;
72 1.7 Palaemonetes pugio

, " Pesticides

Compound: 4i4JjE ,iC ",,,'i',i,' Rccomihcndcd BCI" Value: 11 ,9O
" "

The recommended BCF value was calculated using the geometric mean of 14 field values(b)(Reich, Perkins, and Cutter 1986).
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:I",
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"

'i l' "1,, ;,10i,ri, I'll ' pecles'

19,400 4,421 Reich, Perkins, and Cutter (1986) Field samples. Tubificidae; Chironomidae; Corixidae
207,070 8,782
67,641 2,374
5,099 2,197
8,344 46,953
15,369 35,373
4,983 3,972

36,342 Metcalf, Sanborn,Lu, and Nye 33-dayexposureduration Physa sp.; Culexpipiens
39,390 (1975) quinquefasciatus

28,600 1310 Hamelink,Waybrant,and Yant Not reported Zooplankton
63,500 51,600 (1977)

36,400

19,528 Metcalf,Sangha,and Kapoor(1971) 33-dayexposure duration;The value reported in Hamelink Physa sp.; Culexpipiens
5,024 and Waybrant(1976) was convertedto wet weightover dry quinquefasciatus

weight using a conversionfactorwas 5.99".

19,529 Metcalf,Kapoor,Lu, Schuth, and 33-dayexposure duration Physa sp.
Sherman(1973)

Compo1lnd: Heptachlor
'hi, ",'

ReCOtnll1endedBCF Value: 3,807, ,,'J, 'Ii ",," '!.

The BCF value was calculated using the geometric mean of 4 laboratory values as follows:

37,153 Lu, Metcalf, Plummer, and Mandel Not reported Physa sp.
31,403 (1975) Culex sp.

300 Schimmel, Patrick, and Forester 96 hour exposure duration Penaeus duorarum
600 (1976)

'Cowpound: acxach1c:irohe,",", ""ir':!!!'''''''''''ri ,,;,,' ,i' Reconunended BCE Value: 970
",.-.I

The BCF value was based on one study as follows:

Physa sp.
I

970 Sanborn (1974) Not reported I
1'<""" '" ''!.' ..I,)"

,,,,.;n../'!,"!",,,"i,:"", ,'n, ""',r,.,:, "" " 'i" ,';:,' .Y i.H!iI;Jiiw,'''''"i"" 'i,'''''!!', 'iI','cs
iiiif'

'Cori'lpollridf' '" Uful.num".:

i ,Hi,,!""'" ",""';
" '<", '", "

" ,' ,,;,.I.i:i1' <Ii,,,;";;,,,,,,;',Ii ""Jr,:!., ,i" ReG9nunenrle<tnCi1 Value:I,4,066
i .. '" ,',,' "",'"
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ReportccrValues' , efl!rnt, , EJ;pJ.tmentalParameters I , Species

Laboratory data were not available for this constituent. The recommended BCF is the arithmetic mean of the recommended values for 14 inorganics with laboratory data available
(antimony, arsenic, barium, beryllium, cadmium, chromium, copper, lead, mercury, nickel, selenium, silver, thallium, and zinc).

Compound: Antimony Recommended BCF Value: 7

The BCF value was calculated using the geometric means of 2 laboratory values as follows:

10 Thompson, Burton, Quinn, and Ng Not reported Freshwater and marine invertebrates
(1972)

Compound: Arsenic
" ''',

Recommended BCF Value: 73
!,

Ie'

The BCF value was calculatedusing the geometricmean of 5 laboratoryvalues as follows:

33 50 Spehar,Fiandt, Anderson, and DeFoe 21 to 28-dayexposureduration Pteronarcys dorsata;Daphnia magna
45 219 (1980)
131

Compoud: BariUm RecommendedBCF Value: 200"",,'

The BCF was based on one study as follows:

200 Thompson, Burton, Quinn and Ng Not reported Freshwater invertebrate

(1972)

CpoUnd: Beryllium Recorriinended BCF Value: 45

The BCF value was calculated using the geometric mean of2 laboratory values as follows:

10 Thompson, Burton, Quinn and Ng Not reported Freshwater invertebrate
200 (1972)

Compound; I,HCl\dl1lium
"", TI' 'Ie"'," j' Recorrimended BCFNalue:3,461'I T

The BCF value was calculatedusing the geometricmean of 8 field values as follows:

238 549 Saiki, Castleberry,May, Martin, and Field samples. Chironomidea;Ephermeroptera
894 3,577 Bullard (1995)

11,383 15,936
9,897 27,427
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1,359
2,939
615
573

1,082
775

48
57
55

1,023
1,477
2,412
3,406

1,490
2,460
720

165

137
217

1,850
1,530
781
553

1,840

3,770
1,752

1.86
6.88
7.18

660
3400

33
34
23

17.7
17.5
30

28.7
37.2

TABLE C-3

WATER-TO-AQUATIC INVERTEBRATE BIOCONCENTRATION FACTORS
(mg COPC / kg wet tissue) / (mg dissolved CO PC / L water)

Rc(erc!lce

Eisler, Zaroogian, and Hennekey
(1972)

George and Coombs (1977)

Giesy, Kanio, Boling, Knight,
Mashburn, and Clarkin (1977)

Gillespie, Reisine, and Massaro
( 1977)

Graney, Cherry, and Cairns (1983)

Jennings and Rainbow (1979)

Klockner (1979)

Nimmo, Lightner, and Bahner (1977)

Pesch and Stewart (1980)

(Page 12 of 18)

3-week exposure duration

28-day exposure duration

52-week exposure duration; the reported value was calculated
by dividing the dry tissue concentration by the medium
concentration [(ltglg)/(ltglL») conversion factor of 1 x 103was
applied to the value. A conversionfactoror 5.99(')was used
to convert dry weight to wet weight.

8-day exposure duration; the reported value was calculated by
dividing the dry tissue concentration by the medium
concentration [(ppm)/(ppb)] and a conversion factor of 1 x
103was applied to the value.

28-day exposure duration

40-dayexposure duration; the reported value was calculated
by dividing the dry tissue concentration by the medium
concentration [(mglg)/(ppm») conversion factor of 1 x 103was
applied to the value. A conversion factor or 5.99(') was used
to convert dry weight to wet weight.

64-day exposure duration

28 to 30-day exposure duration

42-day exposure duration; the values reported in Pesch and
Stewart (1980) were converted to wet weight using a
conversion factor of 5.99(8).

.,species

Crassostrea virginica; Aquipecten
irradians; Homarus american us

Mytilus edulis

Ceratopogonidae; Chironomidae;
Beetle; Anisotptera; Zygoptera;
Ephemeroptera

Orconectes propinql/os propinql/os

Corbicilla fll/minea

Carcinlls /1/aenas

Ophryothochadiadema sp.

Penaeus duorarl//1/

Argopecten irradians; Palaemonetes
pl/gio
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57 301 Phillips (1976) 35-day exposure duration; the reported value was calculated Mytillis edlilis
341 167 by dividing the wet tissue concentration by the medium

concentration [(llglg)/(llglL)] conversion factor of 1 x 103was
applied to the value.

160 Pringle, Hissong, Katz, and Mulawka 70-day exposure duration Mya arenaria
(1968)

3,500 Sundelin (1983) 66-week exposure duration Pontoporeia affinis

123 89 Theede, Scholz, and Fischer (1979) 7 and 10-day exposure duration; the reported value was Laomedea [oveni
93 67 calculated by dividing the dry tissue concentration by the
48 115 medium concentration [(llglg)/(llglL)] conversion factor of I

x 103was applied to the value. A conversion factor or 5.99'
was used to convert dry weight to wet weight.

2,150 Zaroogian and Cheer (1976) 40-week exposure Crassostrea virginica
13,600

Compound: ,Chroniium(total) Recommended BCr: Value: 3,000IX. .
The BCF value was based on 1 field value as follows:

3,000 Namminga and Wilhm (1977) Field samples. Chironomidae

1,900 NAS (1974) Not reported Zooplankton

2,000 Thompson, Burton, Quinn, and Ng Not reported Freshwater invertebrates

(1972)

Compound: Coppet
.1

RecommendedBCF Value: 3,718

The BCF value was calculatedusing the geometricmean of9 field values as follows:

546 Nammingaand Wilhm (1977) Field samples. Chironomidae

2,896 3,066 Saiki, Castleberry,May, Martin, and Field samples. Chironomidae;Ephemeroptera
5,111 4,940 Bullard (1995)
11,130 4,174
8,347 2,862



TABLE C-3

WATER- TO-AQUA TIC INVERTEBRATE BIOCONCENTRA TION FACTORS
(mg COPC I kg wet tissue) I (mg dissolved COPC I L water)

(Page 14 of 18)

trJ
I

.j::-
'"

epde4yidbe' Rrete:Cq!l:il' iiiil" ,
,',

lxpt!rifucntaIParame(ers 'I Species,', ,,,'" "

373 Eisler (1977) 14-day exposure duration Mya arenara

17,720 Graney, Cherry, and Cairns (1983) 28-dayexposure duration Corbicula jluminea
22,571

54 53 Jones, Jones and Radlett (1976) 25-dayexposure duration Nereis diversicolor
87 48
70 57
35 44

800 Majori and Petronio (1973) 8-day exposure duration Mytilus galloprovincialis

104 McLusky and Phillips (1975) 21-day exposure duration Phylloduce maculata
2,792

37 40 Nehring (1976) 14-dayexposure duration; the value reported was converted Pteronarcys cali/ornica
43 42 to wet weight using a conversion factor of 5.99(').

2,462 Pesch and Morgan (1978) 28-dayexposure duration Nereis arenaceodentata

35 185.5 Phillips (1976) 35-dayexposure duration; the reported value was calculated Mytilus edulis
69 26.5 by dividing the wet tissue concentration by the medium

concentration [(glg)/(glL)], a conversion factor of 1 x IOJ
was applied to the value.

5,160 11,800 Shuster and Pringle (1968) 35, 70, 105, and 140-day exposure duration Crassostrea virginica
6,800 19,000
11,560 27,800
12,540 22,500

160 Pringle, Hissong, Katz, and Mulawka 70-day exposure duration Mya arena ria
(1968)

Cyanide (totaJ)

, '

bmou: , " 1 Recommended BCP Value: 4,066

Laboratory data were not available for this constituent. The recommended BCF is the arithmetic mean of the recommended values for 14 inorganics with laboratory data available
(antimony, arsenic, barium, beryllium, cadmium, chromium, copper, lead, mercury, nickel, selenium, silver, thallium, and ZinC).

, "

GOVipoun4; Lead .,1 ecommended BCF Value: 5,059:" 1

The BCF value was calculated using the geometric mean of 6 field values as follows:
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I
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L ,PP,rtd.!tY.ale$" . Reference'. ,i" .ili"ii"'1
', ."

',,,, Experhnclttal'Parameter" , Sple$

8,076 7,237 Nehring, Nisson, and Minasian Fie]d samples. Tipulidae; Para quetina sp.;
3,636 3,575 (1979) Heptageniidae; Nemoura sp.;
5,671 3,890 Macronenum sp.; Anisoptera

2500 Borgmann, Kramar, and Loveridge ]20-day exposure duration Lymnaea pailistris
(1978)

357 Eis]er (1977) ]4-day exposure duration Mya arenara

111 50 Nehring (1976) 14-dayexposure duration; the reported value was converted Petronarcys californica
63 71 from dry weight to wet weight using a conversion factor of
63 5.99(3).

1520 502.5 Phillips (] 976) 35-day exposure duration; the reported value was ca]culated Mytilus edu/is
765 555 by dividing the wet tissue concentration by the medium

concentration[(J.1g1g)/(J.1g1L)],and an unit conversionfactor
of] x 103was applied to the value.

578 Zaroogian, Morrison, Heltshe (1979) 20-day exposure duration; The reported value was calculated Crassostrea virginica
],097 by dividing the dry tissue concentration by the medium

concentration [(J.1g1g)/(J.1g1kg)],and an unit conversion factor
of 1 x 103was applied to the value. A conversion factor or
5.99(3)was used to convert dry weight to wet weight.

Compound: Mrcuric,chlorlde Recommended BCF Value: 20,184

The BCF value was based on 6 laboratory values as follows:

100,000 Thompson, Burton, Quinn, and Ng Not reported Marine and freshwater invertebrates

(1972)

]2,000 Kopfter (1974) 74-dayexposure duration; the reported value was calcu]ated Crassostrea virginica
by dividing the dry tissue concentration by the medium
concentration [(ppm)/(ppb)], and an unit conversion factor of
1 x 103was applied to the value.

]3.633 14,600 Thurberg, Calabrese, Gou]d, Greig, 30 to 60-day exposure duration; The reported value was Homanls american liS

]4,217 19,916 Dawson, and Tucker (1977) calculated by dividing the dry tissue concentration by the
medium concentration [(ppm)/(ppb)], and an unit conversion
factor of I x 103was applied to the value.
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'):Bpottcd'YI,s' t(Uerel1ce'.,
'. ",."

... "" ". ''',...'' '''''','''' .,,,,,,,1,,". 'Ii Jtpdrial. raroeters, 'Species"

Methylmercury I.",

',' "'Ii :CI' ,' ,or'<iT "('rl "'" " " "",1""""

Compound: " ,, ':!i'I'L", .[ '. '" Ii" Recommended BCF Value: 55,000

The BCF value was based on 1 laboratory value as follows:

55,000 Kopfter (1974) 74-day exposure duration; The reported value was calculated Crassostrea virginica
by dividing the dry tissue concentration by the medium
concentration [(ppm)/(ppb)] and a conversion factor of 1 x
103was applied to the value.

". ' ,. ,II

Spmpound: Nickel ,I ,'Ie! Recotnmended OCF Value': 28

The BCF value was calculated using the geometric mean of 4 laboratory values as follows:

100 Thompson, Burton, Quinn, and Ng Not reported Freshwater and marine invertebrates
250 (1972)

2 Watras, MacFarlane, and Morel Reported values adopted ftom a high and low range. Daphnia magna
12 ( 1985)

'tC>m'oh"4; ,,§,91!)1p\ Reconunended BCF Value: 1;262
"'"''''''''''''''''''

The BCF value was calculated using the geometric mean of 5 laboratory values as follows:

229,000 Besser, Canfield, and LaPoint (1993) 96-hour exposure duration Daphnia magna

90 Hermanutz, Allen, Roush, and Hedtke 365-day exposure duration Lepomis macrochirus
930 (1992)

167 Thompson, Burton, Quinn, and Ng Not reported Freshwater and marine invertebrates

1,000 (1972)

pnipound: .§ilver .,,,.

"'. '" i
RccommrldedBtF Value: 298

\i,I"'.",'1 " ,

The BCF value was calculated using the geometric mean of 12 laboratory values as follows:

1,391 5,100 Calabrese, Macinnes, Nelson, Greig, 540 to 630 day exposure duration; he reported value was Mytilus edulis

2,203 1,056 and Yevich (1984) calculated by dividing the wet tissue concentration by the

6,500 1,435 medium concentration [(mglkg)/(f1g1L)], and an unit
conversion factor of

1 x 103was applied to the value.
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Reporld' Vahit'i,,!, '. ',.. ,,4!fren ..'.."j,,, .. ,,';.!. ...' N. xprlmhil Paramlers pec!

1,711 Metayer, Amiard-Triquet and Baud 14-dayexposure duration Crassostrea gigas
(1990)

30 13 Nehring (1976) 14-dayexposure duration; the reported value in Nehring Pteronarcys californica
22 12 (1976) was converted !Tomdry weight to wet weight using a
18 conversion factor of5.99(').

Compound: Thallium !, I, Reconunended BCF Value: 15,000,'I ,"+,d .1' ,

The BCF value was calculated using the geometric mean of 2 laboratory values as follows:

15,000 Thompson, Burton, Quinn, and Ng Not reported Freshwater and marine invertebrates
15,000 (1972)

':' '

Compound:" ..ji

Zliic'I' RecollunendedCF Value: 4,518h'I'.,W.!. ,,'

The BCF value was calculated using the geometric mean of9 field values as follows:

30,036 Nanuninga and Wilhm (1977) Field samples. Chironomidae sp.

2,613 4,718 Saiki, Castleberry, May, Martin, and Field samples; the reported value was converted !Tomdry Chironomidae sp.; Ephemeroptera sp.
2,199 6,625 Bullard (1995) weight to wet weight using a conversion factor of 5.99(0).
1,282 3,876
3,210 10,274

50 Deutch, Borg, Kloster, Meyer, and 9-day exposure duration Marine invertebrates

3,000 Moller (1980)

143 Eisler (1977) 14-day exposure duration Mya arenaria

358 Graney, Cherry, and Cairns (1983) 28-day exposure duration Corbicula fluminea
511
631

499 95 Nehring (1976) 14-dayexposure duration; the reported value was converted Ephemerella grandis; Pteronarcys
326 53 !Tomdry weight to wet weight using a conversion factor of californica
159 25 5.99(0).
92 15
43 7
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Notes:

(a) The reported values are presented as the amount of COPC in invertebrate tissue divided by the amount of COPC in the water. If the values reported in the studies were
presented as dry tissue weight over amount of COPC in water, they were converted to wet weight by dividing the concentration in dry invertebrate tissue weight by 5.99. This
conversion factor assumes an invertebrate's total weight is 83.3 percent moisture, which is based on the moisture content of the earthworm (Pietz et al. 1984).

trJ
I

V1
0

The conversion factor was calculated as follows:

Conversionfacto/'- 1.0 gram (g) invertebrate total weight
1.0 gram (g) invertebrate total weight - 0.833 g invertebrate wet weight

(b) Reported field values for organic COPCs are assumed to be total COPC concentration in water and, therefore, were converted to dissolved COPC concentration in water using
the following equation from U.S.EPA (l995b):

BCF (dissolved) = (BCF (total) / ffd) - I

where: BCF (dissolved) = BCF based on dissolved concentration of COPC in water
BCF (total) = BCF based on the field derived data for total concentration of COPC in water
ffd = Fraction of COPCthat is freelydissolved in the water

where: ffd = I / [I + «DOC x K..\Y)/ 10)+ (PaC x K..\Y)]
DOC = Dissolved organic carbon, kilograms of organic carbon / liter of water (2.0 x 10,06KglL)
Ko\y= Octanol-water partition coefficient of the COPC, as reported in U.S. EPA (l994b)
p~c = Particulate organic carbon, kilograms of organic carbon / liter of water (7.5 x 10'09 KglL)

"'"

JtP4)ttc: Vams' Rertence "
Ekporfun.atPt:mcteri'i

--;,-

Species'.' '

519 2,615 Phillips (1976) 35-dayexposureduration Mytilus edulis
315 184

85 Pringle, Hissong,Katz, and Mulawka 50-dayexposureduration . Mya arenaria
(1968)
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t>:!
I

V1
I-'

ReportedVal!)es. I Retrence I "x, ExU".ffielitaJ lftaD1elerS ). I Species
Ii' '''.,.

DJoxlnsandFlJtani
_-mO- .-. .....__.._---_.- ---- ..,."..,..,,,....,""""."'," ''''''''''''4'-....".._-_.._..,."....".,,,...c...,,.-

.', ------ -_...- ..., ""'" ..,", .... .."" . """."''''.....'''''''' ....".-...,." '

Compound: 2,3,1,S. Teltaehtorodibehzo(p)dioxin (2,3,7,8. TCDb) Reeotnmended BCF value: 3,302
'"

The recommended BCF value was calculated using the geometric mean of 3 laboratory values as follows:

4,000 Yockim, Isensee, and Jones (1978) Values adopted from a high to low range; reported values were Leona minor

9,000 for 2,3,7 ,8-tetrachlorodibenzo(p )dioxin (2,3,7,8- TCDD).

1,000 Yackim, Isensee, and Jones (1978) 32-day exposure duration; reported values were for 2,3,7,8- Oedogonium cardiacum
TCDD.

-----..,....... ... ..........,.......,.......................-...-...------.-,----...,...-.,,,,,,,,,"'''''..,,.._,--_.. --.-....-....., ".-... "" ". """""""'''''' .......'..

COl11pound: 1,2,3,7 ,S-Penlachlorodibel1zo(p)dioxin (1,2J,7,g:PeCDb) Rccon\l11cndcd BCF value: 3,038- ..----.------ -

The BCF was calculatedusing the TCDD BCF and a bioaccul11ulationequivalencyfactor (BEF) (U.S. EPA 1995b)as follows: BCF = 3,302 x 0.92 = 3,038
""" ''''''''''.''',''''''''''''''-''''''''''''.','''''' ...." .......,,'''' -_...... .-.'---"--'----' "----'----'------ m ._....

Compound: 1,2,3,4,7 ,S-HexaehIQrodibenZOij»dioxin, (1,2;3,4,7 ,8-HxCDD) RcootnmendedBCF value: 1,024
.-

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF = 3,302 xO.31= 1,024
-,-_.."."...,-......,

1,2{6;';:8-xaeh1gf2iibe;;)J';i-(';23,6,; ,8.HxCOO) ..'-'-'''-''----''''''--7'",.-.-,.--.,.....--- "','" ,. . '''-''''''-'''Rlmended BCr value: 396.2

".

Compound:
---------

The BCF was calculated using the TCDD BCF and a bioaccul11ulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF = 3,302 xO.12 = 396.2
--'''''------''-- ...,,'....".""".'''''''''''''''' """,''''-'''''-''--''--..''''--'-'''''-----'''- """""""......".."" "'''.''''''-'''''.'-''''''''--'''''--''''''''''''''''''''''--'''''-'''-''-'.'''''''''''''''''''''''''----'-'-------'''' .-... -,,--- --,," ----...

Compound: j ,2,3,7,8,!>-Hexachjorodibenzo(p)dioin (1,2,3,7,8,9-HxCDD) Recommendedocr value: 462.3
----.-.

The BCF was calculated using the TCDD BCF and a bioaecul11ulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF = 3,302 xO.14 = 462.3
.."." ',,' .-.".."...." """..,.".--..-." .,." ,,''''.''''''''1:--''"''--'''---"'''''''.'''''''--''''''''''''''''''''''''''''''''''"""...."...

".",,"." ". "...........".....- ,_...". ."".._..,,-- ,,,._".. "....

Compound: 1,2,3,4,6,7,S-Heptaeh!orodibenzo(p)dioxin(1,2,3,4,6, 7,8-HpCDD) Recommended BCF value: 16S.4
.-----

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF = 3,302 xO.051 = 168.4
-"'''''''''''....'.'--,,'.' ""',,',.....'''''''' "-,--,--",,-,,---_..---..._--,,-_...,...,,, "-'''''''''.'.'' . '''."..'.'''''' """""-""'''-----''-'''-''-'---'''''---'-----'--' ---'-"""-''''-'''-'''--'-.-'-''''.-

Compound: Octachlorodlben1.o(p)dioxitt(OCQD) .' Recommended BCF value: 39.6
---.-"

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF = 3,302 xO.012 = 39.6
..".._.".".,,--.-" .........-.......-.".....-.......-,--."-.--..--"".. ...... "...",....",,,,,,,...,,,,.....,.......-,,,,.--.- "- "'m -----."....".... _.....- ". .-.

Cori\pound: 2,3,7,8- Tetraehlorodlbenzrifurnn (2;3,7,8. TCDF) Recommended BCF value: 2,642------"

The BCF was calculated using the TCDD BCF and a bioaecumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF = 3,302 xO.80 = 2,642
--"''''''''''''''''''''''''-'''''''''''''''''''''.'...'._''-----''',,--'''''''.-''''''''''..,,-''''''- .". .-., "--"."-''''. '----""...--""'" ,,'---,,----. '.."".. .,....."---...-."-" "'''-

Compound: 1,2,3,7 ,8.(>I\tachl(#odibenzofurah 1,(2,3,7,8.PeCbF') Recoiml\Cnded fiCF value: 726.4
,,,

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF = 3,302 xO.22 =726.4
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Re~ilHedV..ucs. I . '" ". 'ltej~~eitc~,r . ,'" I'"~ "., "h , .' ,.e, ~"" .,'Ir,.

.,," 1"" "..' ,v.I'..,:,.,,"" ,,"". '" "." '.' . ,,'
Compound: . 2;3,4,7,S.PentAchlorod'ibenzofuran'(2,3;4.7;S4)cCDin

.. ...",,-,,-~~~-~., ,_.~, ~.~ ",.,:"'......
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~xp'~..i~~nfi(i~a..afuet~rs Species

RecommendedOCFvalue: 5,283

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF = 3,302 xl.6 = 5,283

C~mpbttl1d: 1,2,3,4,1,8.HcxachlbrodlbCnzof~ran(1,2,3,4,7JHxCbF) , RccohuncndedBCFvalue:251.0
... ...-,_.,-,~,~--,..,_._, ,.."., ,_..,...,_.. , ~.., ". ,,--' " '-"-' ~ ~ , " "-,,.. ..,.".,~~''''.., .."... ,---, '---"'"

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF = 3,302 x 0.076 = 251.0

Compound: I ,2,3,9,7,8~flexllcttl1>rodiben".bfuran (I ,2,3,6;1,8-H~ebH)'" Recorifiriended BeH value: 627.4
,.." ,"" ""...,._~- __,.0...", - ".. .-- --- ,..,-.

1:%:1

I
lJ1
N

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF = 3,302 xO.19= 627.4

Compound: 2,3.4,6,7,8-Hi~xa~hjorodi~nzOfura~(i,3,4.6,7,!!-Hx~bf.j'' .. . , RecQnUl'letidedRCF value: 2,212
.,-'" .. ,. ." , ~ ., __,__'0 -'--""-'" -... .-

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF = 3,302 xO.67= 2,212

Compound: 1,2,3,7,8,9.He~~1i1'1h~ibcnzofuran(1,2,3,7,8,9.HxcbF) . RecorlUnendcdBCFvalue:2,080
,,-_....-- ..."m."",,... h'''''--'''.. ''''''''''"

The BCF was calculated using the TCDD BCF and abioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF = 3,302 x 0.63 = 2,080

COlUpotlnd: 1,2,3,4,6,7i8:H~ptachlorodibenzofuran(1,2.3,4,6,7,a-HpCDF) ReconuriendcdBCP value: 36.3
- "'"'''' , .,..""...",, """

The BCF was calculatedusing the TCDD BCF and a bioaccumulationequivalencyfactor (BEF) (U.S. EPA 1995b)as follows: BCF = 3.302 xO.Oll = 36.3- ,-------

Compound: 1,2,jA,1,~,9.Heptachlorodibenzofuran(1,2,3,4,7,8,9.HpCDF) RecommendedOCFvalue: 1,288
"."..".."".. . ,,, ,, >,'" _. ._.c -"._~~.,-".C..- ,

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF = 3,302 xO.39 = 1,288

Compound: OclachlorOdibenzofiiratl (OCDF) RecommendedBCF value: 52.8
_u "..", . ,...,.." " '" --" .."

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF = 3,302 x 0.016 = 52.8

PolyriuHear Aromatic Hydrocarbons (P AHs)
'''._''''''''_.''''O''''-"'+--'''''''''''..'''-''-'''''''-''.''.'--'''''"''~..c ,c~"", ,,,;,,....._- ~ !.:..;..J_",,".: ,... .' "......... """".

CQmpound:
. , I', ',' J
Ben7.o(a)pyrelJe RtcommendedBCFvalue: 5,258

, " , ,...,,, ,.,, ~ ,,..,,.,,

The recommended BCF value was based on a single measured value for benzo(a)pyrene. This value was also used as a surrogate for all high molecular weight PAHs for which

laboratory data were not available.

5,258 Lu, Metcalf, Plummer, and Mandel (1977) Oedogonium cardiacum

Compound: Be~ii)antliraceJ\e
,.."''-,.,..,...,.,_J..."-".~''---'~"c ~,...,,,,. ..C""""'.,",,-,,--'--, " ".",, ,...,.

ReeomniendcdBCF value: 5,258
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Laboratory data were not available for this compound. The BCF for benzo(a)pyrene was used as a surrogate.
~..'''''.''''''''-~''''''''..~'~~~---'''-'''''''''''''''-'---~''''---

CoJripou~d: Be~#O(b)flUolUbthene

""""-"""",,, ,,,,-,,,,-,,,-,, ,-,-
fi'

",,,-~,._, ,,,,..,,,,,,,,-,,,,, ,~ , ,-,

Recommendedocr value: 5,258
. ~

Laboratory data were not available for this compound. The BCF for benzo(a)pyrene was used as a surrogate.
'''-'''''--'-''..~' '--' """ "" "-",,,, ""'''''"''''''~'''',''''''''- ." ".,.. .. ,'..", ' "-""-"'"-'-'--",,-.- ,--

C6mpollnd: Oenzo(k)fluomnthene ReconunendedBcr vahle: 5,258

Laboratory data were not available for this compound. The BCF for benzo(a)pyrene was used as a surrogate.

Co'VpoUnd: 'ChryScne "",, ,-"''''''''''''''''"'i''""'"'l''~~-

"-'''1,-''-' ...- -,.", '',"""","-"''''''.-'' '--''''-'''''''-''-'---'--'---''''-'".,.,..,...,-r'''''

Re'comJriended BCF vajue: 5,258
t>j
I

VI
w

Laboratory data were not available for this compound. The BCF for benzo(a)pyrene was used as a surrogate.
""""-,,-'"'-''' ''','','', ,~~_.'-~"'',,''_..'-,,..' -'-"- ---~"".."." -~ '-,-"""'--"-' ~~-" " "'",-..".,..",,,,._-,, ,,-,.,..- ,,_.,--,--~--, "-'-''',---,-

,C6inPOUrjd: Dibel12(a,h)atlthroccnc RecommendedBcr value: 5,258
~,~~_.,-~~~~-

Laboratory data were not available for this compound. The BCF for benzo(a)pyrene was used as a surrogate.
..""" ."'. ""-.""--' ".'."" ""

', ;-;-: ,,"' """"-" "-" ",-.", '" --""-"'''''''-'

Compound: Indeno( I ,2,3-cd)p}'rcne RecomJriendcd BCr vallie: 5,258
-

Laboratory data were not available for this compound. The BCF for benzo(a)pyrene was used as a surrogate.
"""-""""""..,,--,,.,,-,..,.. """-""'''''''''''''''.'.,'''.''''".'''''- '-'''.'''~''''-''~'~'-''-'-- '",,'''.''''',.''''''' '''-'.'''-'''.'''-'~'''''~''~' ~''~-' '

" --" "
Polychlorlnated'Biphenyls (PCBs)

",".."., ".,...",..,..., ".,._,, ~~-~.--' ~-".. ,,""' -.. "-.. "'--"""-",,-"'.'''''''--'' '''"."..".,'''';-'''''~-,~._,_.---_.._-

Compound: Aroclor' I016 Recommended BCF valUe: 476,829- -.

The reported value was calculated by dividing the wet tissue concentration by the medium concentration (ppm/pptr). A conversion factor of I x 106was applied to the value, The BCF
value is based on Aroelor 1254 since there was no available data for total PCB.

476,829_.~.""" Lscura and Theilacker(~,:!??_""

Compound: Aroclor 1254

I 45-day exposure to Aroclor 1254 ..,, ~ J Dunaliella sp.

RecomJrie.,ded RCF value: 476.829
~- .

The reported value was calculated by dividing the wet tissue concentration by the medium concentration (ppm/pptr). A conversion factor of I x 106was applied to the value. The BCF
value is based on Aroclor 1254 since there was no available data for total PCB.

476,829
I Scuraand Theilacker(1977) I 45-day exposure to Aroclor 1254 I Dunaliella sp.



~eportedValties'

_W".'-'"

~~iu(Jound:
., "..

TABLE C-4

WATER-TO-ALGAE BIOCONCENTRATION FACTORS

(mg CO PC I kg wet tissue) I (mg dissolved COPC I L water)

Referenc,e,

(Page 4 of 12)

1~*I!,~.rO~te.tt~,IRarameters
,;. ,Wi .", . .,.,ii'. ,

c" ~.Ufo~xqnt~UCS ."
~~""""-+--~;""--'c;'~""""""""";'i1B' ",..,.",...,..""..,i.",..i."..,;""", ;", "',i ""","ii,ii,","",!""",,,,,"""';",,,,,,,,,.,...""...''''''.\;'" ''''':''''' '"..,.,-,.. ,,'-'

. R&o,tilr.endedDCFvalhe:2,507
'"''''--'''

I Species
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1',3,Jji,nllrobcnr.enc
",,,,,..,, ""..'..,._"c,;"..,".;'~-"".., ", ".""..".",._.L.."'-".- i... ..-.-.- "-" .., "." "."".,. ...... ,- .,, ,,'" ,,_. _. ...... ...

Laboratory data were not available for this compound. The BCF for 2,4-dinitrotoluene was used as a surrogate.

Recommended BCF value: 2,507Compotlnd:
.,,>.,, - ..-.-.....

2,4.Dinilr6tohiene
"''''''-'-''''''--'--'''-' ..".w ..._" " "" ... -

2,507

The recommended BCF value was based on one study as follows:

Selanastrum capricarnatum

t:tj
I

V1
.p.

Compound:

Laboratory data were not available for this compound. The BCF for 2,4-dinitrotoluene was used as a surrogate.

Recommended HCF value: 24Gompound:
-"---"-'''''-'''''' .."...

Liu, Bailey, and Pearson (1983) 4-dayexposure duration
- --.

2,6-Dinilrobenzene Recommertded BCF value: 2,507
" .. ''''''--'-'-' , , ". .... -- """

Nittoben~ene
.." ""... ....-. ". -- ." - .. .......... ..',,"

The recommended BCF value was based on one study as follows:

24 Geyer, Viswanathan, Freitag, and Korte
(1981)

Penlacbibronitr~l1zepe
" '"= ~ ..."......

I-day exposure duration Chiarella fusca

Conipound:
.. ." ...-.......

Recommended BCF value: 4,740
"." ._"... " ""' "--"" ..

3,100

The recommended BCF value calculated using the geometric mean of 4 laboratory values as follows:

Chiarella fusca

4,795
7,534

4,508

.

Geyer, Viswanathan, Freitag, and Korte
(1981 )

I-day exposure duration

Korte, Freitag, Geyer, Klein, Kraus, and
Lahaniatis (1978)

I-day exposureduration;The values reported in Korte, Freitag, I Chiarellafusca
Geyer, Klein, Kraus, and Lahaniatis (1978) were converted to wet
weight using a conversion factor of2.92 .

Wang, Harada, Watanabe, Koshikawa, and
Geyer (1996)

Not reported Chiarella fusca

-
Plttiialate Ester~

"~-"I' ~'';'......- ~ '''.'.''''_.~' .--- ----
Compound: Bis(2rC\bYihexyl)ph~~ahdc

,~L " . ."" :. :"':..::"""' ~_.. ".. ,, .---
RecommendedBCF vallle: 9,931.."................. -. ..
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Rcportctl V.Jues', '" ",', j, ,e,fernce "' " "": x' 3!"" "Jtiper!jittpl Pirameters Species

The recommended BCF value was calculated using the geometric mean of 2 laboratory values as follows:

5,400 Geyer, Viswanathan, Freitag, and Korte I-day exposure duration Chlorella lusca
(1981)

18,263 Sodergren (1982) 27-day exposure duration Cham cham
-" - " ",I -.,. ,.,. " , "" ,"'" -'---'-"---'-"""-".."", "'."-- ',,-, ".'" ,...

Compound: Di(n)octyl phthalatc Rcconuncnded Dcr value: 28,500
,.

The recommended BCF value was based on one study as follows:

':?,,,.,,,_.,J Sanborn, Met:I::.:u.51975) ! 33-dayexposureduration L,:onium cardiacllm..... "._-""-_.."._,,,,---,,_. ". ."

Volatile Organic CompOlIds
"-,,...,,-, ,.._,-,,'---.. ",--,""..,._.-_._,.."-,."..""--"""-,,,,--,,,,-,.__i....-'-'..,,,,."",,.., "...-'.;.;.....",- -,--... "'''','--''- '--'-'---------'-'---"'''' '-" ."

Compound: Acetonc ReCOlllmended BCF value: 0.05" " ._-,_..._,._----_.

Laboratory data were not available for this compound. The BCF was calculated using the following regression equation:
log BCF = 0.819 x log K.w" 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log K.w= -0.222 (Karickoffand Long 1995)"..---,-----"".--'- ,."", ,.-"".-.."--,,".,,",, ',' ,,,,-,,,._--- ' ,-,',""',""''''','''', "'-'-'.-""--', ,"-.'''''.,,,.,,,''--.,,-.-,..---.---...--..,,.. .'.""._" ,. .. '''",'''''''""-,,

I,
AcrYlonitrileCdfupound: RccommcndedBCF valuc: 0.11

." --------'-

Laboratory data are not available for this compound. The BCF was calculated using the following regression equation:

log BCF = 0.819 x log Kow" 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log Kow = 0.250 (Karickoffand Long 1995)
'",""",'T",T"'.""', ,,,,,.,,.,."." '"."

" , ,,"""" ""',"""""""'" -,,,.,,,,,,, . _. ,."......".,,,.-------.,,,,,.,. .." ,'"" -"...... -,. .-'''. --...-.-.,.- --.-..-
"1'

--.,,,.,.,,

Compound: Chloroform
'

RCi:oh1mcndcdBCF value: 2.82

Laboratory data for this compound were not available. The BCF was calculated using the following regression equation:

log BCF = 0.819 x log K.w - 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log K.w = 1.949 (U.S. EPA 1994b)
-"'" "..."..--,--"'!'-' ,!",.,,-,,'''''- .........","'""""",,''''.''',,'''''''''''''''-.'''.''---'--'-'' .- ".....,.. ..-

Compound: Crotonnldehyde RcconunendedBCF value: 0.20
.." . '-"'''''-''''-'-'

Laboratory data for this compound were not available. The BCF was calculated using the following regression equation:
log BCF =0.819 x log K.w- 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log Kow= 0.55 (based on equation developed by Hansch and Leo 1979, calculated in NRC
(1981»
"""..""" -"" ........" -' . ."...."".-....,..-...--.----.... '" .....-....... ..

Compound: 1,4-Dioxnrie Recommended BCr value: 0.04
..

Laboratory data for this compound were not available. The BCF was calculated using the following regression equation:

log BCF = 0.819 x log K"w - 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log Kow = -0.268 (U.S. EPA 1995a)
----'"''',......'''''-''''' "'-""""-'""",,..,....""" ----"-----_."...."..,.....,,,,, ..,,". .. .."...,,"..-

Compound: Foaldehyde RecotnlncndedBCFvalue: 0.14
.. ' "
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..Rep;iI'H~~"V~I~~~';: Rt!fe~ericl! !!'m

Laboratory data for this compound were not available. The BCF was calculated using the following regression equation:
log BCF =0.819 x log K.w- 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log Kow= 0.342 (U.S. EPA 1995a)

COlllpound;
V~~.~~::.~~.~~~.i.~~...~.,.,. .'...'.0" ..0..0 " . ,..".. ...,,,...,.,,....c"';.iJi!.:Lfu;",.-"'1;,"'C",-,.,."'"",..", ,,;

Laboratory data for this compound were not available. The BCF was calculated using the following regression equation:
log BCF = 0.819 x log K.w- 1.146(Southworth,Beauchamp,and Schmieder 1978),where log Kow= 1.146 (U.S. EPA 1994b)

"""'''.~'''''r' 'C'~".'",,,,,,'-"~..'.

""",,;1<. "

cotripound."""i~;j(. " , '. " ..' "...,.~. . QthcrChlorlnd

t
"
d

.0
" "" ".

~~~-o",r' '''''''''1..",'' ~~,~.,,~ c, ',. ". , .,~ ',!"""''''c'_.,~-~.~~, "_._",,,, ".,..." ..", ,~.~~ :.:., , ,.,.:~=~=---=-._~---,, ,.

The reconunended BCF value was based on laboratory data as follows:
t>:I
I

VI
0\

300 Geyer, Politzki and Freitag (1984)
.'

t-Icxacl1lorobenzene

I-day exposure duration

Compound:
",.""""","'" -- , .....

The reconunended BCF value was calculated using the geometric mean of 4 laboratory values as follows:

24,800

610

Geyer, Politzki, and Freitag (1984)

Isensee, Holden, Woolson and Jones (1976)

I-day exposure duration

3 I-day exposure duration

Species

RecommendednCF value: 0.62
, ,... .........

",.,_.

Rccolrimended BC£: value: 300

Chiorella lusea

Rcconllnended.aCF value: 11,134
, .......

Chiarella lusea

Oedaganium eardiaeum

41,096 Korte, Freitag, Geyer, Klein, Kraus, and
Lahaniatis (1978)

I-day exposureduration; the values reported in Korte, Freitag, I ChiarellaII/sea
Geyer, Klein, Kraus, and Lahaniatis (1978) were converted to wet
weight using an unit conversion factor of2.92 a .

24,717 Wang, Harada, Watanabe, Koshikawa, and
Geyer (1996)

I

Hexachlorobtitadiene

Not reported

Compound:
.~~.-"".......... . _.~.,~ ~ ,..~..=-'-..~._.~._...._.......

The reconunended BCF value calculated using the geometric mean of 2 laboratory values as follows:

160 Laseter, Bartell, Laska, Holmquist, Condie,
Brown, and Evans (1976)

7-day exposure duration

160 U.S. EPA (1976) Not reported

COll1poiJnd:H~xi1chlor&ybjopei1tadi~he
"."",,,,,_,,',,,,.',.,;cc. ,..",-: ;",...2b"... 'J; ,.","""""~,~-~,,,,,-,.,,,,,,,,_,,,,,,, "".., ".. -, ,- ..-'" ,,-.-..

Chiarella II/sea

Rcconmtended BCF value: 160

Oedoganium eardiaeulII

Algae

RecommendedBCF value: 610



R.eported 'V1I.!Ues.

TABLE C-4

WATER- TO-ALGAE BIOCONCENTRA TION FACTORS

(mg COPC / kg wet tissue) / (mg dissolved COPC I L water)

Reference

(Page 7 of 12)

.' Expe~lhi~"f1.il p.!r~meters Species

1,090

The recommended BCF value was calculated using the geometric mean of 2 laboratory values as follows:

Chlorella fusea

341
"""'"

Compound:

Geyer, Viswanathan, Freitag, and Korte
(1981)

Lu, Metcalf, Hirwe, and WiIliams (1975)

Not reported

Not reported Oedogonium eardiaeum

PenlachlorobCnzene
II,

~ ~. ..". .".,..."

Recommended ocr value: 4,000

Geyer, Viswanathan, Freitag, and Korte
(1981 )

Korte, Freitag, Geyer, Klein, Kraus, and
Lahaniatis (1978)

Wang, Harada, Watanabe, Koshikawa, and
Geyer ( 1996)

Compound:

-'-.~...'-_,~"-,,-.,,,

M!.bDB
, ,-...

The recommended BeF value was based on one study as follows:

11,251 Metcalf, Sanborn, Lu, and Nye (1975)- ."., - ~-" "'''' .,..- -~ -.-~ ..,_.
p)mpouitd: Heptachlor

'..' ".-.' ,.. .,...'.. ". ........ ..,

trJ
I

lJ1
"

The recommended OCF value was based on one study as follows:

4,000 Geyer, Politzki, and Freitag (1984)
I" """-', '" "., """.."".,,-..,. ,.."",

Compotlnd: Pcntllchl6tophchol

The recommendedBeF value calculatedusing the geometricmean of 4 laboratoryvalues as follows:

Chlorella fusea
- ... '-, -- '...".".

Recommcnded ocr value: 't 7/1

1,250

2,055
2,534
1,781

1,266

I. I-day exposureduration """ ,-,

I-day exposure duration Chlorella fusea

I.day exposureduration; the values reported in Korte, Freitag, I Chlorellafusea
Geyer, Klein, Kraus, and Lahaniatis (1978) were convertedto wet
weight using an unit conversionfactorof 2,92',

Not reported Chlorella ji/sea

...", .

""--''''''''''''''' '' ..,,-, .-.' ,."" " ,,-, .." ".. ''''''''''''''--i-'-i-'-~''''''--'''''-'-'''' c=-_-~- ""'''.

"m ' ,,-.-.-.-

Pesticides
..... ...

Recommendedocr value:I ',251

.L,:3:~~~ e.~posure duration ,- I Oedogoniumeardiaeum

Recoltlm~hde4 Bel< value: 21,000

21,000

The recommended OCF value was based on one study as follows:

...~~~

U.S. EPA (1979) Not reported Algae



TABLE C-4

WATER-TO-ALGAE BIOCONCENTRATION FACTORS

(mg COPC / kg wet tissue) / (mg dissolved COPC / L water)

keR9J:tc~¥@rues. l" Reference."
>1'14".

CompoUl1d:.!' ); 'iHexachlorophene . .... .....

The recommended BCF value was based on one study as foIlows:

1,500 Sanborn (1974)

t l...-
Compou,,:d:

". -,,,..-

r
(Page 8 of 12)

Expef'i1Ierita'P~..iuijete..s

... "~. .~_.. ~ ~.. ~..~ .. -

Not reported
"'''1'''' .." '('"\

Inorganlcs.
,.""'--"-';"".""'-'-'---

.., , ~... --~.. ......... -"'-'-"~-"---"'" .. '"

I .. ',~'."-".""'.7:;-;;T~.'.II"'>

.......

"""
AWminul11

The recommended BCF value was based on one study as foIlows:

t<1
I

VI
ex>

600 Thompson, Burton, Quinn, and Ng (1972)

......

Not reported
I

Compound: Antimony
I..i ' ... ..- ""'.'''''. ' .,", ..." ,... c ,....

The recommended value was calculated using the geometric mean of 2 laboratory values as foIlows:

Thompson, Burton, Quinn, and Ng (1972)1,500
1,450

Compound: At~e'ltlc
..,..~~ , ".'" ,,' m 1'" ':.'.:' '. ,.. ., L",,-,,-- "." ..,... .. -~-"'''-'"'--''''-' .~_.............

..

Not reported

.. """-'.'- .. ... ...,...".

The recommended value was calculated using the geometric mean of 3 laboratory values as foIlows:

5 Anderson et al. (1979)

3,000
1,670

Thompson, Burton, Quinn, and Ng 1972

, -'---

CQmpound: Barium
.. '.""".'.. , ,.c.....

Tile recommended BCF value was based on one study as foIlows:

260 Schroeder (1970)

GOI111>°urid: n~rYlliUin
.,,; ..c..~ " L.-':":"' "".. ..0... .. ..., ...-. "".'"

The recommended value was calculated using the geometric mean of2 laboratory values as foIlows:

Not reported20
1,000

Thompson, Burton, Quinn, and Ng (1972)

42-dayexposure duration
-

Not reported

..... .......

Not reported

, ..""'''' ...-......... ......

Spe,c:Jes

Recommended BCFvalue: 1,500
_. ... ..

Algae

--. ..........................

RecommendedBCF \'alue: 833
"...". .,..

Algae (marine plants)

RecolrlltlcndCd BCF value: 1,475
... " ..' ...................

Not reported

Recommended BCF value: 293
.--

Lemna minor

Not reported

Reconm1cnded BCP value: 260
.--. ..... ....

Brown algae

Rcconunended BCP value: 141
"'-""""" ..._........ "..

Not reported
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(mg COPC I kg wet tissue) / (mg dissolved COPC I L water)

C(jm~ound:

i,Rcfcr,cl1ce
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E.p.erfineht~I.Patame~ers.

cadlnium

The recommended BCF value was calculated using the geometric mean of 6 laboratory values as follows:

tr1
I

lJ1
\0

Compound:

300

1,000
370

1,000

2,065

1,000

Fisher, Bohe, and Teyessie (1984)

Hutchinson and Czyrska (1972)

Thompson, Burton, Quinn, and Ng (1972)
.,.., ,~"._..-........ ""'"'''''''''''''''-''---'''''

Not reported

21-day exposure duration; The values reported in Hutchinson and
Czyrska (1972) were converted to wet weight using a conversion
factor of2.92',

Not reported
..' ,.~_.,-_._----_._.

The recommended BCF value was calculated using the geometric mean of 8 laboratory values as follows:

1,600

26,316
8,485
29,000
5,000

~ ,.. ..."

COlnpound:

343

4,000
2,000

,Chron,l,ilitri~~otiil )

Jouany, Vasseur, and Ferard (1982)

NAS (1974)

Patrick, Bott, and Larson (1975)

Thompson, Burton, Quinn, and Ng (1972)

. "'~"'",,,-,-,,,-""-""---'''-'''''''-''''''.'''' ""'''''''''-'''-~-'--'

lCoppcr'.,.,. .""

28.day exposure duration; the values reported in Jouany, Vasseur,
and Ferard (1982) were converted to wet weight using an unit
conversion factor of 2.92',

Not reported

4 experiments consisting of I-month exposure durations

Not reported

The recommended BCF value was calculated using the geometric mean of 5 laboratory values as follows:

17

827
1,644

Bastien and Cote (1989)

Stokes, Hutchinson, and Krauter (1973)

50-day exposure duration

2-day exposure duration

Specl~s

RecbnunencledBCF value: 782

Thalassiosira pseudonana
Dunaliella tertiolecta

Emiliania hllXleyi
Oscillatoria woronichinii

Lemna valdiviana

Not reported

Reconunended BCI' value: 4,406

Chiorella vulgaris

Benthic algae

Mixed algae

Not reported

1."...__-..-------..
Rccol11J11ended BCF value: 541

Scenedesmus quadricauda

Scenedesmussp.



, ~ep"~H~~v4'~es.

2,000
1,000

TABLE C-4

WATER-TO-ALGAE BIOCONCENTRATION FACTORS

(mg CO PC / kg wet tissue) / (mg dissolved COPC / L water)

'","'n

",ijt;reh~~ce '''iI;",~j!

Thompson, Burton, Quinn, and Ng (1972)

CompOlIl1~: ".. . ~hlde (total),., ,"...,~...~,-" ,= ,..~_."." '" ... ......

22

The recommended BCF value was based on one study as follows:

Low and Lee (1981)

Compound: Lead
"""" ...'" ,._.... ..,, .. ......... ..-........

(Page 10 of 12)

Experimental Patamet~ts

Not reported

"..~ , "'... ".","'''''...,.,

SpecIes

Freshwater and marine plants

Recommended BCP value: 22
" --'-" " ....... .......--.

72-hour exposure duration

The recommended BCF value was calculated using the geometric mean of 3 laboratory values as follows:tI:I
I

0\
0 100

5,000

9,931

Thompson, Burton, Quinn, and Ng (1972)

Vighi (1981)

,--.. .....
Mercury ebloride

..

Compound:

The recommended BCF value was based on one study as follows:

24,762 Watras and Bloom (1992)

Methylmercury
....

Compound:
"._",_~,_,." " ''''

The recommended BCF value was based on one study as foIlows:

80,000

€ofupoUnd: Nickel
,,,:,, ~~ ...

Watras and Bloom (1992)
-

.m"","-"'''''~ -- ......-

Not reported

-

28-day exposure duration; the values reported in Vighi (1981)
were converted to wet weight using an unit conversion factor of
2.92'.

.---...

.., .. .. '"'' "......

Eichhornia crassipes

Recommended BCF value: 1,706 -

Not reported

Se/enaslrum capricornulum

Recomtnended OCF value: 24,762
...

~PhytoPlankton

ReconilnendedBCP ValUe:80,000
. ' "

Field samples

Field samples

...... "'"...,.. -..

The recommended BCF value was calculated using the geometric mean of 4 laboratory values as follows:

32
34

50
250

Hutchinson and Stokes (1975)

Thompson, Burton, Quinn, and Ng (1972)

6-day exposure duration

Not reported

--'1

Phytoplankton

Recommended BCF value:'6t

--

..- _. -~_...__...-.-.._.

Scenedesmus sp.

Not reported
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0"1

......

. Jteported VatWes. .1J(tt!ter~rii:'~. ' ii<;JpeH~~bt'~t'.'t~~Mi~t~r$.,r.,,, '" I", Species
" '1. ,,,iL

Cdmpoillld:' Seleniilm 'Reconlmended OCFvalue: 1,845

The recommendedBCF value was calculatedusing the geometricmean of 3 laboratoryvalues as follows:

15,700 Besser, Canfield,and LaPoint(1993) 24-hourexposureduration Chlamydomonasreinhardtii

400 Dobbs, Cherry,and Cairns (1996) 25-dayexposureduration Chlorella vulgaris

1,000 Thompson,Burton,Quinn, and Ng (1972) Not reported Not reported

-C;;~~'ourid~---"S;I~~;- ' '-"'''--' Ii i' 'i""--"- '''-' ," - --'--". , ~- 'i;;:~;~d~d-;CF-~ai~;'-JO,696-'--------.

The recommendedBCF value was calculatedusing the geometricmean of 5 laboratoryvalues as follows:

34,000 Fisher, Bohe, and Teyssie(1984) Not reported Thalassiosirapseudonana
13,000 Dunaliella tertiolecta
24,000 Emiliania huxleyi
66,000 Oscillatoria woronichinii

200 Thompson,Burton, Quinn, and Ng (1972) Not reported Not reported
.. --. .- ~.. ,-C'-"" , , "-"-'''-''''''-'.''''''''''''''''-'''''-''''~---'--'' ~ -. ,... . "..". . .-. ... , ,,-......

Compound: 'ffiallltm' ., RccommendedDCFvalue: 15,000

The recommendedBCFwas based on one study as follows:

""- .,_I:~~o,?.,.~J_:~~~~~~~~~~~.to~~~~nn, and:~.~~.~?:)_.,_.L~~~,_r:~~~~.~ ' 1- Not re~~:::~ ..'-

Compound: Zinc ReconunendedOcr value:2,175- .----..

The recommendedBCF value was calculatedusing the geometricmean of 17 laboratoryvalues as follows:

285 Andryushhenkoand Polikarpou(1973) 5-dayexposure duration Ulvarigida
4,395

4,680 Baudin (1974) 34-dayexposureduration Cladophoea

70 Deutch,Borg,Kloster, Meyer, and Moller 9-dayexposure duration Codiumji'agile
600 (1980) Enteromorphasp,

1,200 U/va lactuca
1,400 Fucusserratus

170,000 Marine plankton
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WATER-TO-ALGAE BIOCONCENTRATION FACTORS
(mg COPC I kg wet tissue) I (mg dissolved COPC I L water)
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N

Notes:

(a) The reported values are presented as the amount of COPC in algae divided by the amount of COPC in water. If the values reported in the studies were presented as dry tissue weight over
the amount of COPC in water, they were converted to wet weight over dry weight by dividing the concentration in dry algae tissue weight by 2,92, This conversion factor assumes an

algae total weight is 65,7 percent moisture (Isensee, Kearney, Woolson, Jones and Williams 1973). The conversion factor was calculated as follows:

C .
fi t 1.0 g algae total weightonversIOn ac or-

1.0 g algae total weight - 0.675 g algae wet weight

Ir"""". '11;£'1'."'". ,Reference :I" " 'Ii'Ii; :'E*pdnu!ilt,lgllra,.ne'rs Species, ,,pqr e "t, .II,YC$,"

12,000 Fisher, Bohe, and Teyssie (1984) Not reported Thalassiosira pseudonana
10,000 Dunaliella tertiolecta

4,600 Emiliania huxleyi
5,200 Oscil/atoria woronichinii

524 Munda (1979) 12-day exposure; The values reported in Munda (1979) were Enteromorpha prolifera

1,015 converted to wet weight using a conversion factor of2,92', FlIcus vivsoides

255 U.s, EPA(1987a) 6-day exposure duration U/va lactuca

20,000 Thompson, Burton, Quinn, and Ng (1972) Not reported Not reported
1,000



IIReported~a

"-""""~"""'-

Compound:

TABLE C-5

WATER-TO-FISH BIOCONCENTRATION FACTORS

(mg COPC / kg wet tissue) / (mg dissolved COPC / L water)

(Page 1 of 19)
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'
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'
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'

.;c'"""""-",""., ~._,,,=, ~ ,,"., L..",-.. ", ,"ii' ,i1 ..' "'.. ,'J 'L'~:;~'

, ~\j,'l~S,rc'rtc"forjna'eddlbe~.»dioxln (2.j:7,S.TCdb), ,I; "r' j

,...,r..,.--,.--"""""""""""""",,,,,,,,,,-,,.,,,,,,,,."""""'-'--"""'.""""--""'~--'-

Recomn1cndcdBCFvlll~c: 4,235

5,800

The recommended value was calculated using the geometric mean of 12 laboratory values for several PCDD compounds as follows:

Pimephales prome/as

t:t:I
I'"

LV

9,270

39,000

810
2,840
513

5,834

2,769
2,269

5,000
9,300
7,900

-'''''''''''''''''''-''''-''

Compound:

Adams, DeGraeve, Sabourin, Cooney, and
Mosher (1986)

28-day exposure duration, 20-dayelimination;
reported data were for 2,3,7,8-
tetrachlorodibenzo(p )dioxin (2,3,7,8- TCDD)

Branson, Takahashi, Parker, and Blau (1985) 6-hour exposure duration, 139-day depuration Oncorhynchus mykiss

Mehrle, Buckler, Little, Smith, Petty, Peterman,
Stalling, DeGraeve, Coyle, and Adams (1988)

28-day exposure duration Oncorhynchus mykiss

Muir, Marshall, and Webster (1985) 4 to 5-day exposure duration, 24 to 28-day
depuration; values are based on a high to low range
of reported values.

Oncorhynchus mykiss
Pimephales promelas

Yockim, Isensee, and Jones (1978) IS-day exposure duration Gambusia affinis
Icta/urus sp.

U.S. EPA(l985) Not reported Pimephales prome/as

.--,-,..."." ""' " ',"',-"""""'''''''''.''..' "',"'''.~'--~- , , ,.., ,-.-,----.---.-. ..,...".", " ,

1_2,3.7,8-perltapbiorodlbenzo(p)dioxin(t ,2.3.7 ,S-PeCbD) RecommendedBCFvalue: 3,896.-. ---,_.
The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF =4,235 x 0.92 =3,896

" ".,_.~~ ,,,,,,,,._,,,-, ,.., ',,' "-"",,. ",,,,...,,,,,,...,..,.,.,, ,.,,,,,... '"'' ' " '"'''''''''''' ", - '...

:,(;6mpollnd:,I ,2.1.4/t .8-Hex~chlbrodiben~)ciloxil'J(Ji2.3,4. 7.8.HxCDD) RccommendednCF~al~e;
~_.' ,,'.' ,."""',.."',,,,,,",. " --~

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF =4,235 x 0.31 =1313

1,313

, ",,-,

"'--""<;"..""'.", ' ".. -~_."'''''-'''--'

Compound: ,l~,2'~l6.7,S.Hexachlorodiben7.o(p)dioxih(I.2.3.6./,8.BxCDD)

-~, ,,, ,.....

Recommended BCF value: 508.2

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF =4,235 x 0.12 =508.2
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Compol1ri~: 1;'2.3,1,g,9-Hex~t:hlotQ(Obenzo(pjdio~in(1,2,3,1,8,9-H~CDD) RecoinmeitdedBCFvalue: 592.9. ...:,,1..,.:c." ".. : ~.. """'" ~.."- ..-' "" ~-~.." ~ J, ~., ".",,-, ,.-.".,';""._-,...c." ,.

The BCF was calculatedusing the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b)as follows: BCF =4,235 x 0.14 =592.9

Compound: 1.2;3,4,6;7;S-HeplachI6rddibenzo(p)dioxiri(1,2,3,4,6,7,8.H~Cf)D) RecommendedDCFvalue: 215.9
" ". . ..", ~ ......

The BCF was calculatedusing the TCDD BCF and a bioaccumulation equivalency factor (BEF)(U.S. EPA 1995b)as follows: BCF =4,235 x 0.051=215.9

Compound: 1 Octac/1lorodlbenzo(p)d!oxin(OCDO)
.." " :1"." .'"'' "".."'''''''''. '-'~"""

RccomntendcdDCFvalue: 50.8
...l "............

t%J
I

0'\
.j::o.

The BCF was calculated using the TCDD BCF anda bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b)as follows: BCF =4,235x 0.012 =50.8
.".

COmpolirid: 2,3,7,S-Tctrachlorinated dibenzofuran (2,3,7,8- TCOF)Cotrlpountl:i<i
".l ~"

R.ccommended BCF value: 3,388
..- ."

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF =4,235 x 0.80 =3,388~...._..

GowPOtlnd: 1,2,3,7,8-Pentachlorodibcn7.o(p)furan (1,2,3/1 ,8-PeCOF) RecommendedDCFvalue: 931.7
,.. ... "'"

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF =4,235 x 0.22 =931.7

CornpoUnd: 2,3,4,7 ,S-Pehlachloro<lihcrl1:.o(p)t\trai\ (~.3,4. 7 ,8-PeCOF) R.ccommendedBCF value: 6,776
.. .'"

The BCF was calculated using the TCDO BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF =4,235 xl.6 =6,776

Compound: 1.2,3,4,7,8-l-Iexl\chld~lbefi~p)furan O,2,3,4,7,8-HxCDF) . RecommendedDCF value: 3,21.9
""" '--"'-"'OO ".." ",,- .- ~ oo.. ... .....

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF =4,235 x 0.076 =3,21.9

..:?~~~~".~: ~2'~:~~~~:!:~~~~~~~~c~iJ~~zo(p)fu_ran.(I ,.:..~~~,7,8-HxCOF)
RecommendedBCFvaluc:804.7

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF =4,235 x 0.19 =804.7

COn;lpound: 2.3,4,6J7,8'Heta~~!~~~,i~nZO(,,)f~riih (2,3.4,6,7,8-HxCO.f). Recommended BCF value: 2,837,..~~ oo".oo " ~.~-_." , ...~ ..

The BCF was calculatedusing the TCDD BCF anda bioaccumulation equivalency factor (BEF)(U.S. EPA 1995b)as follows: BCF =4,235 x 0.67 = 2,837

Compound: 1,2,3,7,8,9.Hexitchlorodiben~)furan (I ;2(j, 7,8,9~HlCCOF) RecommendedBCF value: 2,668
''''''''''''-''.-' ,,~~...,oo... .J ... ".......... " ~,,~~...~-~ .... ""' ' "''''''' - oo .". oo

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF =4,235 x 0.63 =2,668

-., I
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Compound: f ,2,3,4,&,7.8,-Hcptachlorodibenzo(p)f...an (1,2,3.4,6,7,8.HpCDF) RcC()mmcndcdnCFvalue: 46.6
, ... ..

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF =4,235 x 0.011 =46.6
""-''''''''..'''''-'-'--'- --.........".-......"'..'"''''--'''--..-''' --'''''''-'''''''''''''''''''''''-'..''''''---' -- ....

Coinpoun: I ,2,3,4,7.8.N-leptachlorodibenzo(p)furan (1,2,3,4,7,8;9-HpCDF) Recommended BCF value: 1,651
...

The BCF was calculated using the TCDD BCF and a bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF =4,235 x 0.39 9,651
...- .....,...-..-- .." ... .".... "-.."'-"'" -' ........ .......-.... """ " '" ""-'''''-''''-''''''''--'-''''-''''..-..-'''-'- ... -""""""''-'''''''''''''''''- ...----.-.-. ..-... ..

Compound: Octachlorodibenzo(p)furan (OCDF) RecommendedBCF value: 67.8
-----...__...

The BCF was calculatedusing the TCDD BCF and a bioaccumulationequivalency factor (BEF)(U.S. EPA 1995b)as follows: BCF =4,235 x 0.016 =67.8
..'"-'-''''' ..."" "'" ....- m.",'-"""""-"-'-''''''-' -. '-"""" ... ...- ..... ...m... ..........................--. ....,... ......-........---...-..--.--...------------.--.....-.....-.--.,..---...-...-..--. ,-....... - -- ."...

Polynuclear AromalicHydrocarbons (PABs)
.... ... ......,.,. ... '..... ........,,...--.-----"..-......"..-----....-.-...,..,.-..... ''''''''''''-'.''"e ---...-,-......-......-......--.''''''''''--''''-'''''--''''-'''''''''.'.-.'''--"'---''-''''''---''-- '''' .. ..-_.

Compound: BeJlzo(a)pyrtme RecommendedBCF value: 500
-- -------------

The recommendedvalue is that presented in Stephan(1993), which was the geometric meanof 16 laboratory values. This BCF for benzo(a)pyreneis also recommendedfor high molecular
weight PAH for which empirical data are not available.

500
I Ste_a (9...._-------_..__._--_...... J...otr.:-- ---._...Lt.r._:=-..---".'-"--"""-'-.''''''''''''''''-'' .-..- ... --

Compound: Bezo(a:)al\thracene Recoinmcnded BCF value: 500
---.. ----

Empirical data were not available for this compound. The BCF for benzo(a)pyrenewas usedas a surrogate.
---...-...-, .. ""'''''.-'''''''''-'..-'''.--- ......... ......-... ".......-..-.....---'''--- ----.._-- ..-. ...",-"-"-,-",,,,,,-,,,,,,,-"..-".--......'''''''---''''.'' -. -- --- ..-. .---- '-"-" _.

Compound: Benz0(6)fluorarithcne Recomlnended BCF valtte: 500
.....

Empirical data were not available for this compound. The BCF for benzo(a)pyrene was used as a surrogate.
--".""",,,,,,-,-,,,,........, .............--..."......--..-.- ...._".........'''.-".-""'--'"'.'."--'--'---"'."----- -

Compotmd: Bctizo(k)l1uoranthene RecommendedBCt: value: 500
.---.-- - ---- -----.------

Empirical datawere not available for this compound. The BCF for benzo(a)pyrenewas usedas a surrogate.
'.'''....'''-''''-'' .-......",-..... ----"'-".".''''''''''.'...'''''''''. ......._-- -".._- ...._--... .--- "'-..-... ._..-------------............-... ..-.- .-...

Compound: ChryseJle Recommcnrlcdi3CF value: 500
...-._---- .-

Empirical data were not available for this compound. The BCF for benzo(a)pyrenewas usedasa surrogate.
.........-..-......"......-...... .."--""'-''''''''..-----'-----'' ....-.. '''''''''--'.-----''-- ._- ." -"'--""'-"'-' ...-.. -..-...-..-. .-.. - .,,-.-.

Compound: Dibenz(a,h)antllmcene RecommendedBCF valtte: 500

Empirical data were not available for this compound. The BCF for benzo(a)pyrenewas usedas a surrogate.
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IL "I i,IBeqHedY,1t{6s..i' . i.w Rterenee" 'i!,'i11 I: xpelrrteiJ."I.ar:amctcr$ L .I 'I.0,. " "",". ,Spec: es

I"Co;ri1;6d:;S:i"":iiii "':;j:;m;Jrio(.t;12;3d)pyrenc ","j Recommended BCF value: 500 .,
..I...,...,","",,,,,,.,.,,,,.,,.ji.U.:i4jiU,..,.,,..'';"i.,,. ."j.".,,,.i.,..,,"._=-'i,..'..e;..,,...,,,,,,,,,,,,,,,,..""". ". .....i"",,,,-.c ..... i,.-.c.." . ". ".....",,... '--_i_._.""""-_._'"-_.,-"""",,,,.,,,,,,,,,,,,,, ".'".""." ..".".".. _.",..._._._......"'-"....",.."."'".." ...",.. ....",,, ..".e;."'"..."

Empirical data were not available for this compound. The BCF for benzo(a)pyrene was used as a surrogate.

I .,",." . . ". .." .','. blclrlatedBlpIlCl1yl,(PCs)
-_."--- i' i'ii.'--r-."'-" ".. "i'." "I---"---...-"'''''''''''''''.'''''''''.'''''''r'''''---'''''"",''''''''''''''-''''''-'''''.',",-".."-.,.,......,.,,.. "'"."....,,,..,,.. ".....".....,.........

-".. """'''''''''''''''''''''''''..'..''.''''''-'-'._-'_..-'''''....-
,.f.. ""'"

22,649Compound: ,'Aroclor"lOt6, . .:' .. .
Recommended BCF value:

"... """",.""",,-,,._,,--'."'-'"--"'.."'''''''.'' .",.....,.......-----.."...."",. ....."._._.._"_.."."."._",,,,.,," """.""""", "."..-...... ,....._.. .,,-."" "... ."'--"_._._-_._",.""_."....".._.".,,.._. ""'-"'''.'' """",,,.,,

The recommended BCF value was calculated using the geometric mean of 4 field values as followsb.c.d:

25,000 Hansen et al. (1975) as cited in U.S. EPA 28 days exposure Cyprinodon variegatus

(1980b) 1.1 percent lipid
Adult

43,000 Hansen et al. (1975) as cited in U.S. EPA 28 days exposure Cyprinodon variegatus

(I 980b ) Whole body
Juvenile

14,400 Hansen et al. (1975) as cited in U.S. EPA 28 days exposure Cyprinodon variegatus

(1980b) Whole body
Fry

17,000 Hansen et al. (1974) as cited in U.S. EPA 21 to 28 days exposure Lagodon rhomboides

(l980b) Whole body
."-""--_._--"-

Cdmpoltnd: AI-oclor 1254
I

Recommended BCF value: 230,394
"""-"",,.,,"""'"''.'''''"... - ..... -. '-''''''''-''-''''''-" .. .''-_____..-_o.. ".,."."....--....""'"'''''"----''''''''''0'''''''''''''''''''''''''' -.."...... - ",0.."--".....".,,-..""".""""'"'''--'''''----.''''''' ..".....-.. -".." "... ,. .. '''_'0

The recommendedBCF value was calculatedusing the geometricmean of7 field values as followsb.c.d;

238,000 females Nebeker, Puglisi, and DeFoe (1974) Fish exposed for eight months. Residues measured in Pimephales promeles

235,000 males males and females.

35,481 Rice and White (1987) Field study Pimephales promeles

354,813
281,838

46,000 Bil1s and Marking (1987) 30-day exposure duration Oncorhynchus mykiss
Whole body
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pcr.lme,taJ;Parameters, Sples"', [I""",,,,,,,,""'.."""Re,fcrenee

13,000,000 in lipid Scura and Theilacker (1977) 45 days exposure Engraulis mordex

1,030,000 dry tissue

370,000 Veith et al. (1977) Field samples Sculpins (bottom fish)
1,200,000 Pelagic fish

47,000 Mauck et al. (1978) as cited in U.S. EPA 118 days exposure Salvellnus fontinalis
(1980b) Whole body

42,000 Snarski and Puglisi (1976) as cited in U.S. EPA 500 days exposure Salvellnus fontinalis
(I 980b) Body lipid 2.9 percent

Whole body

37,000 Hansen et al. (1971) as cited in EPA (I 980b) 28 days exposure Leiostomus xanthurus

1.1 percent lipid
Whole body

30,000 Hansen et al. (1973) as cited in EPA (I 980b) 28 days exposure Cyprinodon variegatlls
3.6 percent lipid
Wholebody

>670,00 Duke et al. (1970) and Nimmo et al. (1977) as Field data Cynoscion nebulosus

cited in EPA (I 980b) Whole body

>133,000 Nimmo et al. (1977) as cited in EPA (I 980b) Field data Fishes
-

38,000 Halter (1974) as cited in EPA (1980b) 24 days exposure Salmo gairdneri

61,200 Mayer et al. (1977) as cited in EPA (1980b) 77 days exposure !ctalurus punctatus
Whole body

"
".' ",.,m "'-" '--' .-,.....,,... "---'C- .-.---.........,........... ,......, ",,,.,...., ""'._..."'",.,."""""",.,."", -------'--'-"." ,......._.,...... ......

" Nltruaromallcs

-4---'''''''''-,,",,'
._""",-,.",., .-...............-.,.__.....,.._,-"---,----._..........",;,_"",,, '''''''''''' ......,...'-."".-.-....-. '----. .._- ......... ...

Compound: 1,3-Dinitrobenzene Recommended I3CF value: 74
--- .', '---------

The BCF for 1,3 -dinitrobenzene was based on one laboratory value as follows:

_..'-0',','.'--'--74__1-::r, Sinnige,Sein:_,:_:ns (1987)
I 3-dayexposureduration --_.._-_.J..cilia retia '-"'.---"'-._'--_..,.,..,.."""""""",,""''',.....'-_..

"<, "i\" , Rccommeriilcit I3cr value: 21.04Compound: 214DJnitrolpluene , -
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Empirical data for this compound were not available. The BCF for nitrobenzene was used as a surrogate.
., '. I' "'

Compound: ..,..,...i,,,!.ne
Recommended Bcr value: 21.04

,...,. '''''''''''''''"' .", "" -"" .,.

Empirical data for this compound were not available. The BCF for nitrobenzene used as a surrogate.
"'

Compoul1d: Nilrobqd,., " Recolntnel\ded BCr valUe: 21.Q4
-.'...... ",,' !,"."..--.,,..........."""",,.",,,,--,,---",,-,--,-...-.. "."-,,."' ,."""".. ",,""'" .., ""'-'-""--'""""--------'-"-""'-".."'"''''"'''.' .."","'", ''''"", "'"'" ",," .,,,

The recommended BCF value was calculated using the geometric mean of 2 laboratory values as follows:

29.5 Deneer, Sinnige, Seinen, and Hermens (1987) 3-day exposure duration Poecilia reticulata

15 Veith, DeFoe, and Bergstedt (1979) 28-day exposure duration Pimephal(1) promelas
-

,Compound: Pentachloronitrobeene
., "...l";.!..,,':,,, ",.,.".,.!....l..,,,,,"""1.,_.__.'..;,.,_.,,--- "'.,..,,,

RccommcndedBCr value: 214
"" .,,,,,,,,,,.. .---.--".,.." .", ",. ""."",.."".....,..".."",..",,,,,,,,,, ...".",,,.,,,. ". ,,,,.!,.,,...,,,.!.,.""... .. '"

The recommended BCF value was calculated using the geometric mean of7 laboratory values as follows:

238 Kanazawa (1981) Continuous flow test Pseudorasbora parva

250 Korte, Freitag, Geyer, Klein, Kraus, and 24-hr exposure duration Leucisens idus melanotus

320 Lahaniatis (1978)
380

114 Niimi, Lee, and Kissoon (1989) 20, 28, and 36-day exposure duration Oncorhynchus mykiss
147
169

II Phthalate sters
JI:l,,.,...;....._:"._,,.,...,,-----,,_.......,. " ,+1 -"",,..I."".'--;-'r' .i" '''-'''.-.'.'- .""--'''-'-"'';''-----'---''--'-'--''''''''''"''''''''''.,,,,",.,,,,,,,,,,.".,..."."",,," ",..""-,."._'",..,,''''''',,,.,,,,,,,,-,.,,,, .-..- "".

??fPiS(2.ethy1heyl)phfballci'i' """I""''';.'. " .". Rccommcndc!d Hcr value: 70du.:..", .,," ,",-",,,,,,,.,,",,,,..,,..,,-"':-_':"_',i,......,.,,. ".b,__"'"".,"-""'--,".,..._.."_""",_.,,,",,,,,,,,,,,,,,,,,,,,,,"..... ."....",,,,.. ...-, ,,,,,.,,,, "..'-. .._..".._._.,,--..,,-,,_...""-,. ----,-,,",-, ,,,-

The recommended BCF value was calculated using the geometric mean of 14 laboratory values as follows:

91 Mayer (1976) 56-day exposure duration; based on a high to low Pimephal(1) promelas
569 range of reported values.

155 Mehrle and Mayer (1976) 36 to 56-day exposure Pimephal(1) promelas
42 Oncorhynchus mykiss
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, Reported Yalues! f::n: Referenc,e , ".,'.", .JRrll!1!)(.' rarametcrs Specl

178 Sodergren (1982) 27-day exposure duration Phoxinus phoxinus
10,563 Lampetra planeri

306 Pungitis pungitis

51.5 Tarr, Barron, and Hayton (1990) Not reported Salmo gairdneri
8.9
1.6

4 U.S. EPA (1992a) Not reported Fish

851 Veith, DeFoe, and Bergstedt (1979) Not reported Pimephales promelas
..

10.7 Wofford,Wilsey,Neff, Giam, and Neff(l981) 24-hour exposureduration Cypinodonvariegatus
13.5

--- ._"..., -..-- ....--_.- ,." -".''''''''','''' '-r""""-''''-'--''''''- -,,-,_."".' ".,." ..".,...".... ..,.........--...-------- ...',. l ....',..",,,

Compound:
',. ,,", " Recommended BCF value:

'PI,(Ii)octyJ phthalate 9,400
- ,- ...

The recommended BCF value was based on data from one study as follows:

,.......... _.:----,...J. Sanbetcalf, Yu, and ,,?;!-,..,_._-,--..t..or.eprt...._,.....,.._.------ J Gambusiaaff!_ni.. .-.... -

Volatile Organic Compounds
....",...i.,..."".'",,,,,,,,,,,,-l."-, ,._,...,... .. .,.....-...,.-.. .....,. ..__._--- ......._.,_...""._",._,_.....,.-., 'h' '" ''','' -'- .... - ._-..

"COhJm)uhd; Acetonc RecommendedBCFvaluc: 0.10
---- "

Empirical data were not available for this compound. The BCF was calculated using the following regression equation:
log BCF = 0.91 x log K"w" 1.975 x log(6.8E-07 x K"w+ 1.0) - 0.786 (Bintein et at. 1993), where log K"w= -0.222 (Karickoffand Long 1995)

-_.........,,-- .-- --..-.,..,...,,-,.--,.,....,.. - ....-...."...,..... '." -,,,,,,.,,'----------'-'--'-."'" ."'-..-'-." """"""."."'''''''''''' . ........._-_....

Compuhd: cryjonitrile ,' RecommendedBCF value: 48
-

The recommended BCF value was based on data ITomone study as follows:

48
.."-""-, Barrows':::,::.l! Macek, and carro!(,.:?,8J_:, exposure duration ,,--.--,"""'"''

Lepomis macrochirus
....-

Compound: .t;hlorfonn Recommended BCF value: 3.59

The recommended BCF value was calculated using the geometric mean of 3 laboratory values follows:

5.6 Anderson and Lusty (1980) 24-hr exposure, 24-hr depuration Oncorhynchus mykiss
3.44 Leponis macrochinlls
2.4 Micropterus salmoides



R~~Qd~d;,V~lq~' ,,~erere"ce
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Go~poUlld:. c.'.."Grbt:!>naldehyde " . .. ." ..'" ,.""-,.,.,,,-,.,.,.. .1... .-=--, "'''' ''''''' """'''''''. ,,',',."~~.., ~ ,",," =-.. , '"'' .._..

Empirical data were not available for this compound. The BCF was calculated using the following regression equation:

log BCF = 0.91 x log K.,w" 1.975 x log(6.8E-07 x K.,w + 1.0) - 0.786 (Bintein et al. 1993), where log K.,w = 0.55 (based on equation in Hansch and Leo 1979, as calculated in NRC (1981).
, " ,." .. '. .--

Compound:. ''',FormaldeHyde .' . .' """, ., .." .. . . ."""-'-"'==~-'= ".,~._"' =.,..." ~ ,..,.,.., '-'...~ ' , .",;, c , = ,--,= " ,...

Empirical data were not available for this compound. The BCF was calculated using the following regression equation:
log BCF =0.91 x logK.,w- 1.975 x log(6.8E-07 x K.,w+ 1.0).. 0.786 (Bintein et al. 1993), where log K.,w= 0.342 (U.S. EPA 1995a)

Empirical data were not available for this compound. The BCF was calculated using the following regression equation:
log BCF =0.91 x log K.,w- 1.975 x log(6.8E-07 x K.,w+ 1.0) - 0.786 (Bintein et al. 1993), where log K.,w=1.146 (U.S. EPA 1994b)

Other Chlorihated Organics
~ '1£, - ."-,,,,,""'''''''~''''-' = '-',~.-"."",-,
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J

0

.Co.upound:
j"'~!=C"" ".'c.;,...

Vinyl chloride
.'> ..~_. ...... ... .. , ......

" " '

Compound: Carbon ' tdracilloHdtHII 'I
"" ."............ -_........__....... ... .--......-.---............

The recommended BCF value was based on I laboratory values as follows:

30 Barrows, Petrocelli, Macek, and Carroll (1978)

HeXilc~loif~~~f...~9

28-dayexposure duration

Compound:
,.. , ",,""'"'''''''''''''''''''-''''''--''---'''''-'''''-'''''''''''''''''-'''''''

The recommended BCF value on I field value as followsb. C

253

22,000

Oliver and Niimi (1988) Field samples.

Carlson and Kosian (1987) 32-dayexposure duration

1,260
2,040
6,160
15,850

290,000

Isensee, Holden, Woolson, and Jones (1976) 3 I-day exposure duration

Koneman and van Leeuwen (1980) Not reported

400
420

Korte, Freitag, Geyer, Klein, Kraus, and
Lahaniatis (1978)

I-day exposure duration

Species

Recommendedacp value: 0.52
"'" '"'''' " .-.

.RecommcndedBCP valtie: 0.34
"...-. ,.. "".'"''''

Rccominended BCF value: 1.81
'-'----. - .. -""'''..............

"'--''''''' " ".. ...

RccommendedDCFvalue: 30
... ..... .. ..

Lepomis macrochirus

RecommendedDCFvalue: 253
....... '''-''''.'' .._---

Freshwater fish

Pimephales promelas

Gambusia affinis
Ictalurus punctatus

Poecilia reticulata

Zeucisens idus melanotus



TABLE C-5

WATER-TO-FISH BIOCONCENTRATION FACTORS

(mg COPC / kg wet tissue) / (mg dissolved COPC / L water)
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t%J
I-.-J
......

Rcp!'rtcd.ya!)JCs." ...

" .'.. ,.

Reference' "'.'",:,R.lmtfftramctet:s, Speies"

32,000 Kosian, Lemke, Studders, and Veith (1981) 28-day exposure duration Pimephales promelas
39,000

5,200 Lores, Patrick, and Summers (1993) 30-day exposure duration; based on a high to low Cyprinodon variegatus
6,970 range of reported values.

93 Metcalf, Kapoor, Lu, Schuth, and Sherman 3 to 32-day exposure duration Gambusia affinis
287 (1973)

12,240 12,600 Nebeker, Griffis, Wise, Hopkins, and Barbittas 28-dayexposure duration Pimephales p/'omelas
15,250 13,330 (1989)
21,140

253,333 Oliver and Niimi (1983) 119-day exposure duration Oncorhynchus mykiss

27,000 Schrap and Opperhuizen (1990) Not reported Poecilia reticulata

18,500 Veith, DeFoe, and Bergstedt (1979) 32-day exposure duration Pimephales promelas

7,800 U.S. EPA (1987) Not reported Oncorhynchus mykiss
-

8,690 U.S. EPA (1980h) Not reported Pimephales promelas

253 Oliver and Niimi (1988) Field samples. Freshwater fish
"".,_.""",..,........""'..---'---"--- -.......".,-...-"'-----'--'-- ...... .......,,,.,... ".. ,--, --"'------___'''''m' .,..'''''''''''-'''''''-''''''--'-'''-----------------------'-----

Compound: Hexacltlorobuladiene RecommendedBCF value: 783
-, --

The recommended BCF value was calculated using the geometric mean of 3 laboratory values as follows:

920 Leeuwangh, Buh, and Schneiders (1975) 49-day exposure duration; IS-day depuration. The Carassius aura/us

1,200 values reported in Leeuwangh, Buh, and Schneiders
(1975) were converted to wet weight using an unit
conversion factor of 5.0 a.

435 Laska, Bartell, Laseter (1976) Not reported Gambusia affinis
'-,,-

'--'-='C"''''''-''-'''''''''''
' ....... .."."-.----..,,..--- .---- ...--... j ... ...=._--------,,, ,--_... _..-.. ""..".. '- "..

Compound: Hexachll)rocyclopentdicne RecommendedDCFvalue: 165
.", "', .. ..

The recommended BCF value was calculated using the geometric mean of 6 laboratory values as follows:
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trj
I
J

N

,----.--

Reportd Values ',8,fer.cg!: >'''';' Xpe,rJmelttal;Pllrameters
"

Species

1,230 Freitag, Geyer, Kraus, Viswanathan, Kotzias, 3-day exposure duration Leuciscus idus

Attar, Klein, and Korte (1982)

448 Lu and Metcalf (1975) Not reported. The values reported in Lu and Metcalf Gambusia ajJinis
(1975) were converted to wet weight using an unit
conversion factor of5.0'

tOo Podowski and Khan (1984) 16-dayexposure duration Carassius auralus

1,148

II Spehar, Veith, DeFoe, and Bergstedt (1979) 30-day exposure duration Pimephales promelas

29 Veith, DeFoe, and Bergstedt (1979) 32-day exposure duration Pimephales promelas

'Compound: PenlachlorobcihzJ'g R.ecommended DCF value: 12,690
,...---.....-..."-..,.... ".",.,.,....._..".,.._,...,,-...,...,,,,,,,,.,.,,,,;,.,,..............._-,.....'..,.....,,.... ...----..-.---....-................. ...., ... -'--"'--"'-'''''-'''' "-,,0<.,...........,.........

The recommended BCF value was calculated using the geometric mean of 12 laboratory values as follows: -

5,tOO Banerjee, Suggatt, and O'Grady (1984) 2-dayexposure duration Lepomis macrochi/'us
7,100 Oncolynchus mykiss
7,300 Poecilia reliculata

26,000 Bruggeman, Oppenhuizen, Wijbenga, and Not reported Poecilia reticulala

Hutzinger (1984)

8,400 Carlson and Kosian (1987) 31-day exposure duration Pilllephales prolllelas

28,183 lkemoto, Motoba, Suzuki, Uchida (1992) 24-hour exposure duration Olyzias latipes

260,000 Konemann and van Leeuwen (1980) Not reported Poecilia relictllala

17,000 Opperhuizen, Velde, Gobas, Liem, and Steen Multiple exposure durations Poecilia relictllala

(1985)

6,600 Qiao and Farrell (1996) to-day exposure duration Oncorhynchus lIlykiss

23,000 Schrap and Opperhuizen (1990) Not reported Poecilia relictllala

4,700 Van Hoogen and Opperhuizen (1988) 5-day exposure duration; 21-day depuration Poecilia relictllala

3,400 Veith, Macek, Petrocelli, and Carroll (1980) 28-day exposure duration Lepolllis lIlacrochirtls



TABLE C-5

WATER-TO-FISH BIOCONCENTRATION FACTORS

(mg CO PC I kg wet tissue) I (mg dissolved COPC I L water)

(Page 11 of 19)

t>:!
I

"
W

Reported XalUes. iI.ii':i,1' ',Referencet; ,.,; J E"pcrln1eijtafPitmett!r$"",,, ,Ie I "1. ,lIili'I,'1 SpeCies

Compound: Pentachlorophenol Recommended BCp'value: 109
- -

The recommended BCF value was calculated using the geometric mean of 20 laboratory values as follows:

128 Garten and Trabalka (1983) Not reported Fish
776

189.5 Gates and Tjeerdema (1993) I-day exposure duration Morone saxatilis

2 Kobayashi and Kishino (1980) I-hour exposure duration Carassius aura/us

131

350 Korte, Freitag, Geyer, Klein, Karns, and I-day exposure duration Zeucisens idus melano/us

Lahaniatis (1978)

16 Parrish, Dyar, Enos, and Wilson (1978) 28 to 151-day exposure duration Cyprinodon variega/us
48
5

27

30 Schimmel, Patrick, and Faas (1978) 28-day exposure duration Funidulus similis
38 Mugil cephalus

216 Smith, Bharath, Mallard, Orr, McCarty, and 28-dayexposure; 14-day depuration Jordanella floridae
Ozburn (1990)

1,066 Spehar, Nelson, Swanson, and Renoos (1985) 32-day exposure duration Pimephales promelas
434
426
281

52.3 Stehly and Hayton (1990) 96-hour exposure Carassius aura/us

607

770 Veith, DeFoe, and Bergstedt (1979) 32-dayexposure Pimephales promelas
'"-''''' -.-"........... .........-'-,'.,---- -. '" ...,..- ..,,". --..-.. " """"," .......". ....... '''''-'''''''--..'''''''''''''''' "..._.,,,-._....,_... "'''''''''''-' ...'... ....... -'I... I. ... "- - 'I.

I" PesticIdes I
'-""'-'- .,""c,-t-''T,"" '", " --."-""""""'.""'"--"'"'' I, ''''''''''.'.'''''''''''---''''-----'-''''-'---''---'-----

"'lIT""'J;7"" ."
Recommended BCF value:,Compound: A"t.mjE 25,512

.'



.Rcpo~~~~"IYahtes

TABLE C-5
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(mg COPC I kg wet tissue) I (mg dissolved COPC I L water)
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.",",,".. .'
'R,~r~rencc . Experhruhttl\l Pa~mete~~j

The recommended BCF value was calculated using the geometric mean of II laboratory values as follows:

12,037

51,285
27,542

I:>j
I

-..J
J:-.

5,010
110,000
106,000
181,000

27,358

217

27,358

81,000

51,000

C~mpound:
."'.'-"

Metcalf, Sangha, and Kapoor (1971) 33-dayexposure duration

3 to 33-day exposure durationMetcalf, Kapoor, Lu, Schuth, and Sherman
(1973)

Oliver and Niimi (1985)

Veith, DeFoe, and Bergstedt (1979)

96-dayexposure duration

32-day exposure duration

Heptachlor.... .~. - _. ...................

The recommended BCF value was calculated using the geometric mean of 7 laboratory values as follows:

28-day exposure duration3,700
2,400
4,600

3,600
10,000

11,200

Goodman, Hansen, Couch, and Forester (1978)

Schimmel, Patrick, and Forester (1976) 96-hour exposure duration

U,S, EPA (1980a) Not reported

9,500 I Veith, DeFoe, and Bergstedt (1979) I 32-dayexposureduration
., .. II'. '."

C~mpound:"i .' Hexachlorop~ene""" ... .,."" "..,..,..."-,~,,~, ~.._, ,., "_..~~~ , , ,,,.,' ,~-,, "....

278

The recommended BCF value was based on data ftom one study as follows:

Sanborn (1974) Not reported

,--_..... ,..--...

Fish

Fish

Lepomis macrochirus
Oncorhynchus mykiss

Gambusia affinis

Gambusia affinis

Oncorhynchus mykiss

Pimephales promelas

Spe~les

""'"''''
RccommendedBCFvalue: 5,522

Cyprinodon variegatus

Leiostomus xanthurus

Fish

Pimephales promelas

RecommendedBCEvalue: 278
.-

OncOl'hychus mykiss

..", --., "

Metcalf, Sanborn, Lu, and Nye (1975) Not reported

Garten and Trabalka (1983) Freshwater

Hamelink and Waybrant (1976) Not reported
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tTJ
I--.J

VI

, ,.",",,, ,d'
Reference 1", Expelmet1 ,fltramcters I!!:lteportcd Values, .1 SpeCies

'" "
luorgnnlcs

, . ';';1'.""",-",,,..,,.,,,.---.---..--,.................,...-.,............ ........,_...""_i.. --- .-..... --."'"-""-.'''''''-'-''''''''''--''''''''''''''''''''--'-'''''------'

Compound: Aluri\inum Recomlliended BCF value: 2.70
. --

The recommended BCF value was calculated using the geometric mean of 7 laboratory values as follows:

0.05 Cleveland, Little, Hamilton, Buckler, and Hunn 37-day exposure duration Sa/velinus fontinalis
1.25 (1986)
0.05
0.35

36 Cleveland, Buckler, and Brumbaugh (1991) 56-day exposure duration; 28-day depuration Sa/velinus fontinalis
123
215

, ." "-""""-"-"'-'--''''--''''''''''''-'''''' -.... , , .......

Compouttd: Antirnony Rccommended BCr value: 40
..._--_.

The recommended BCF value was based on one study as follows:

40
..I .?2' Burt:: a...?:--_._._.Lt reported

I Fish
,,,,,-,--'-----'-' -..... ..... "'''-''''''-''----''-' ----L---- .. _...................

Compound: Arsenic' L Recommended BCF value: 114
---- ..

The recommended BCF value was calculated using the geometric mean of 3 laboratory values as follows:

333 Thompson, Burton, Quinn, and Ng (1972) Not reported Fish
100

44 U.S. EPA (1992b) Not reported Fish
.... .." ..._.. ,.. .. .......-.-- ....._,_.... "..'..'- .....-..-..........--..,.. ....- ",""'"'''''' .. " ..... ..

Compound: Barium
.'1

Rccommended Bcr vaillc: 633
"-'

Empirical data for this compound were not available. The recommended BCF is the arithmetic mean of the recommended values for 14 inorganics with empirical data available (aluminum,

antimony, arsenic, beryllium, cadmium, chromium, copper, lead, mercury, nickel, selenium, silver, thallium, and zinc).
-,--"''''-..'.''''' --..............,.....- .....----...........--- ..---......... "''''-'''--''''---'''''''---''''''''''''''''-''''''''''''''-----'-''---''''''..,-,,--..... ...............-.-... ,,-...,. .",

COlnp()lInd:" Beryl Ii 11m Rccommended BCF value: 62
..-'

The recommended BCF value was calculated using the geometric mean of 4 laboratory values as follows:
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tz:I
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J

(j\

r-- r---'"

Reporia ,¥iil«eit:!,: ':Rte..end
"," ",i ,i!;,,:

1"","""WiN'",:"Jr"ilmiit'ftIRamter8 Sp,eles "

200 Thompson, Burton, Quinn, and Ng (1972) Not reported Fish

200

19 U.S. EPA (1992b) Not reported Fish

19 U.S. EPA (1978) 28-day exposure duration Fish

Compollnd: ;Cdrt{i(jfu
i", '"

Rcommended BCF valUe: 907
....,.."," ,,.,,,,,,,"_i",,, -" "".,...,".,"i"",««'."""", ,,'.' ,--,"....."""-"-"""."",.,,,,,,,,,,,,i,,.,,.,,,,,.,,,,.,,,;',i,i_,',!."i,,,i,,,.,ccc,_c=._,.",,_,i,'.,., """,,'.' ,,,,,",,"=,'i==,i__"':'.'C="'-""'.=C=i"."",,,,,,,c., .,ii.,,,,i,.,, ,,',," """, "",',,, --,. -" """-",,,,,,,,,,,,-

The recommendedBCF value was calculatedusing the geometricmean of 4 field values.

558 Saiki, Castleberry, May, Martin, and Ballard Field samples. The field values reported in Saiki, Catostomus occidentalis

1,295 (1995) Castleberry, May, Martin, and Ballard (1995) were Gasterosteus aculeatus

729 converted to wet weight using a conversion factor of Ptychocheilus grandis
1,286 5.0'. The field values are also based on mean values Oncorhynchus tshawytasch

calculated for each of the 4 fish species.
--

716 Benoit, Leonard, Christensen, and Fiandt (1976) 38-week exposure duration; based on mean values Salvelinus fontanilis
calculated trom various tissue concentrations in the

kidney, liver, spleen, gonad, gills, and muscle/red
blood cells. A unit conversion of 1,000 was applied
to the value.

480 Eisler, Zaroogian, and Hennekey (1972) 3-week exposure duration Fundulus hetel'Oclitus

161 Harrison and Klaverkamp (1989) 72-dayexposure duration, 25 and 63-day depuration Oncorhynchus mykiss
51 Coregonus clupeatormis

33 Kumada, Kimura, and Yokote (1980) 10 week exposure duration Oncorhynchus mykiss-
8 Kumada, Kimura, Yokote, and Matida (1973) 280-dayexposure; values are based on a high to low Oncorhynchus mykiss

3,333 range of values. The values reported in Kumada,
Kimura, Yokote, and Matida (1973) were converted
to wet weight using a conversion factor of 5.0'.

4.4 Spehar (1976) 30-day exposure duration Jordanella floridae

3,000 Thompson, Burton, Quinn and Ng (1972) Not reported Fish

200
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I'dyr'
Rercrcnc h i;".j[!i'.",' P.tJ,.tlti!g,r!!),!rS Species"",,,,,,.U\1 ," 'iii ", 'ir co.

4,100 Williams and Giesy (1979) 56-day exposure duration Fish
_.".""-,, .."".......,.. ........._--_. --'-'--'--'" ,......,-, """""'._'.-- -.--..,...., .. _.... ....=-.,.,.....-----..--..-.'.-........--,,---......'......,......,....-........,

Compound: ClirolIOm (toitI), Recommended BCF value: 19
. ---.--

The recommended BCF value was calculated using the geometric mean of 4 laboratory values as follows:

1.27 Fromm and Stokes (1962) 30-dayexposure duration; values are based on a high Oncorhynchus mykiss
1.34 to low range of reported values.

200 Thompson, Burton, Quinn, and Ng (1972) Not reported Fish
400

''''-''--'-'''''''''' ....... ... i_'-_.- -' - ..,... "'''''0''',,''.'..-'__0'-''''.-''--'--''-'.------.---'-'''' .-. ..... ..... ....'." "'.""".",.".--..,..............-.....---.---..,.--".."..............-...,,--...-..""..--.---

'Compound: Copper RecomttiendedOCFvahle: 710
-" - ---.

The recommendedBCF value was calculatedusing the geometricmean of 4 field values as follows:

761 Saiki, Castleberry,May, Martin, and Ballard Field samples Catostomusoccidentalis
697 (1995) Gasterosteusaculeatus

1,236 Ptychocheilusgrandis
387 Oncorhynchustshawytasch

50 Thompson,Burton,Quinn, and Ng (1972) Not reported Fish
500
667

36 U.S. EPA (1992b) Not reported Fish
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~~p()~t~d ~Qh~~~,q "',

COlnpoul1d: CYanide(totlll)- '--. ..-..---..--

" Rerer~"ce ExperlnwntalPllramefers

..,,,,.J,-~-' ...... ..-.--- -- - -"-""-"-'. -..-.......-----

Spcd~s

RecommendedDCFvlllue: 633
.....

Empirical data for this compound were not available. The recommended BCF is the arithmetic mean of the recommended values for 14 inorganics with empirical data available (aluminum,
antimony, arsenic, beryllium, cadmium, chromium, copper, lead, mercury, nickel, selenium, silver, thallium, and zinc).

Compoul1d:
~.. ""''''''''''''-''

..-

Lead , .'---0. -.....-...........---

0.09

The recommended BCF value based on one field value:

t>:1
I

"-I

00

0.15
0.17

300
100

Compotllld:
..~.; ;._.c ,~...

Atchinson, Murphy, Bishop, McIntosh, and

Mayes (1977)

Field samples. The values reported in Atchinson,
Murphy, Bishop, McIntosh, and Mayes (1977) were
converted to wet weight using a conversion factor of
5.0'.

Holcombe, Benoit, Leonard, and McKim (1976) 266-dayexposure duration. The values reported in
Holcombe, Benoit, Leonard, and McKim (1976) were
converted to wet weight using a conversion factor of
5.0'. Mean values were calculated based on tissue

concentrations in the red blood cells, kidney, and
muscle.

Thompson, Burton, Quinn, and Ng (1972) Not reported

Mercutlc chlotide
,".J.".~~~~-~~~ '" , , ,--~~ .---. ., , ..---..... .- "---,,.,,-. ..-

The recommended BCF value was calculated using the geometric mean of 3 laboratory values as follows:

Boudou and Ribeyre (1984) 60-dayexposure duration1,800

4,380
5,580

~~m~O!~L.

Snarski and Olson (1982) 287-day exposure duration; values are based on a
high to low range of reported values.

M~!.~lYI.~~rcl'~~ ,,-- -d. ' '"" ..,,-_.. .. ""

11,000

The recommended BCF value was calculated using the geometric mean of3 laboratory values as follows:

Boudou and Ribeyre (1984) 60-dayexposure duration

RecommendedBCF valUe: 0.09
"--,, ".'." -_. . .

Lepomis macrochiras

Salvelinus fontanilis

Fish

RecoJ,nmended DCF valu.e: 3,530
... ....

Oncorhynchus mykiss

Pimephales promelas

Recommended DCF value: 11,168
... h.,. "'...

Oncorhynchus mykiss
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t>1
I.......

\0

ReiMtd Yales Rrc!!te .

. ."A'.'. cO"
Species" pa:,m!!II,tnt*rs

10,800 McKim, Olson, Holcome, and Hunt (1976) 756-dayexposure duration Salvelinus fontinalis

11,724
.-..__. ._"_...-._'-.-'-' -". ._,..-,. ...--..,... -_. "........-...--..- ----- --.. .-.....0..'. '-."'''.'''.----- ."-', ..,.. .-".'--" ......-.... ... ...-

Compound: Nickel ReconunendedBCr value: 78
.-- "------'-'---

The recommendedBCF value was calculatedusing the geometricmean of 3 laboratoryvalues as follows:

100 Thompson,Burton,Quinn, and Ng (1972) Not reported Fish
100

47 U.S. EPA(1992b) Not reported Fish
.._. ..-......,'-'----'" .........--.--.--......... ---. -----"-- _"--_"m..... .. .. ...-'--""--. --. .......... ..... ....... """".--""........

Compound: Seleniurh '" RecommendedBCF,value: 129

The recommended BCF value was calculated using the geometric mean of 12 laboratory values as follows:

18 Adams (1976) 96-day exposure duration Fish

4,900 Besser, Canfield, and LaPoint (1993) 3D-day exposure duration Lepomis reinhardtii

5 Cleveland, Little, Buckler, and Wiedmeyer 60-day exposure duration; values are based on a high Lepomis macrochirus
7 (1993) to low range of reported values.

154 Dobbs, Cherry, and Cairns (1996) 25-day exposure duration Pimephales promelas
711

3 Hodson, Spry, and Blunt (1980) 351-day exposure duration; values represent a high to Oncorhynchus mykiss
240 low range of reported values based on BCFs for

peritoneal fat and the liver.

285 Lemly (1982) 120-day exposure duration Microptems salmoides
465 Lepomis macrochirus

4,000 Thompson, Burton, Quinn, and Ng (1972) Not reported Fish

167
.",-,..--..""-""',-...".." . .......,-",--"",-.". ,''''''..' .............---.----........ .... .......-.......-.---.-...... ..--.------....... .1. ..... .-... -

C()mpO\lJ:. i1ver .', RecortmiendedBCF value: 87.71
.--'-' -

The recommended BCF value was calculated using the geometric mean of 2 laboratory values as follows:

3,330 Thompson, Burton, Quinn, and Ng (1972) Not reported Fish
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t>1
I

00
0

Notes:

(a) The reported values are presented as the amount of COPC in fish tissue divided by the amount of COPC in water. If the values reported in the studies were presented as dry tissue weight,
they were converted to wet weight by dividing the concentration in dry fish tissue weight by 5.0. This conversion factor assumes a fish's total weight is 80.0 percent moisture (Holcomb,
Benoit, Leonard, and McKim 1976).

1---' -.. -I --., "..""',,.,,',-i

,:.Rcportd'Yjll\tfI""L"".""w ." ",",.,' .' Rfen!flc r ..,. ",' EXRerhental Parameters I .i.i. .species
"P,. ,.', ,. ....'

Compound: TItalliur:n Rceommended OCF value: 10,000
.......-....,......."'."..,...,.. ..-..,.....,- .-............. ... .. ..- .,..-. .. -.. ........ ''''-'''''''''' ,.,.........,.".".,.>,............,i..Cc....=......".,...L........ '''''''.... ,.'.-...-----.....-'--.-"", -- . ._..._--_._.._... .... ..

The recommended BCF value was calculated using the geometric mean of 2 laboratory values as follows:

10,000 Thompson, Burton, Quinn, and Ng (1972) Not reported Fish

10,000
'" I,"

Compound: ZIOC .:i, Recommended BCr value: 2,059
"...,._..........., ........,.,..,--,._--,.,...._...:i.,.............,,,........'"''''''''''....................-..------.-...--. .....-- -.. ........ ""'''-''''-''''-''-'''''''''.''''--''-''-''''--.''-.''''''''''''''...",.."-."',,'--.,, "..'..."..--....'...... --"" ....

The recommendedBCF value was calculatedusing the geometricmean of 4 field values as follows:

2,299 Saiki, Castleberry, May, Martin, and Ballard Field samples. Catostomus occidentalis

2,265 (1995) Gasteroteus aculeatus

4,290 Ptychocheilus grandis
804 Oncorhynchus tshawytasch

50 Deutch, Borg, Kloster, Meyer, and Moller 9-day exposure duration Spinachia vulgaris
130 (I 980) Gasterosteus acul.

130 Pungitius pungitius
200 Cottus scorpius

373 Pentreath (I 973) 180-day exposure duration; values are based on a Pleuronectes platessa
8,853 high to low range of reported values

1,000 Thompson, Burton, Quinn and Ng (1972) Not reported Fish

2,000
2,000

47 U.S. EPA (l992b) Not reported Fish
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(mg COPC / kg wet tissue) / (mg dissolved COPC / L water)

(Page 19 of 19)

The conversion factor was calculated as follows:

Conversionjactor= 1.0 g fish total weight
1.0 g fish total weight - 0.80 g fish wet weight

(b) The equation used to convert the total organic COPC concentrations in field samples to dissolved COPC concentrations is from U.S. EPA (1995a) as follows:

BAF (dissolved) = (BAF (total) / fid) - I

where: BAF (dissolved) = BAF based on dissolved concentration of COPC in water
BAF (total) = BAF based on the field derived data for total concentration of COPC in water

fid =Fractionof COPC that is freelydissolved in the water
where: fid = 1/ [I + «DOC x Kow)/ 10)+ (POC x Ko,,)]

DOC = Dissolved organic carbon, Kg of organic carbon / L of water (2.0 x 10006kg/L)
Kow = Octanol-waterpartition coefficientof the COPC,as reported in U.S. EPA (1994b)
POC = Particulate organiccarbon,Kg of organiccarbon/ L of water (7.5 x 10009Kg/L)

(c) The reported field BAFs were converted to BCFs as follows:

BCF= (BAFTL" / FCMTL,,) - 1

where: BAFTL" = The reported field bioaccumulation factor for the trophic level "n" of the study species.
FCMTL" = The food chain multiplier for the trophic level "n" of the study species.

(d) PCB values were converted to dissolved COPC BCFs based on the Kowfor Aroclor 1254.

(e) The geometric mean of the converted field derived BCFs was compared to the geometric mean of the laboratory derived BCFs. The higher of the two values was selected as the COPC
BCF.
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SEDIMENT-TO-BENTHIC INVERTEBRATE BIOCONCENTRATION FACTORS

(mg COPC / kg wet tissue) / (mg COPC / kg dry sediment)
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Jteported.V~lues' Reference t~per~mc~t~1 ~itrllrtll~ters Species

Dioxins ancl Fursns
~o ~~-"o __00.0""'_' ~-+ o_o"-f',."..,.;..o"" ,.:.._,:_,, , o...; . -~-_.~ '-"''';'_'0'' 0... -..

Compound: 2.3,7,S~Tetrachlorodibenzo.p-dioxin(2,3,7,S-TCDD) Recommendcd.BCFvalue: 19,596
. ." "... "" ..~.""",.""... .""'""". ".,.c "..

Empirical data for this compound were not available. The BCF was calculated using the following regression equation:
log BCF = 0.819 x log K"w- 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log K.,w= 6,64 (U.S. EPA 1994a)

Compound: 1,2,3,7,S-Pentachlorodibenzo(p)dioxin (1,2,3;7,8-PeCDD) Rccommended OCF value: IS,023
. " """--,,,...,,__0 ,,,-,,,,,,,,, "0..""_.,,,,, ,,-,,-,, " 0 '" -.. " '."-"' '-'- " "......

The BCF was calculated using the TCDD BCF and a congener-speccific bioaccumulation equivalency factor (BEF) (U.S. EPA 1995b) as follows: BCF =19,596 x 0.92 =3,896

Compound: 1,2,3,4,7.S-HexachlorodibeJ1io-p'dioxin(1,2,3,4,7,8.HxCDD) RecommendedDCF value: 6,075
." "" " ".."" "" ,."""--",-,."",,,".""'."""- ".. "..""." .. .0.._"".'''''''''''-'''''' .". ,,- .-".."."."." ..".. .....

The BCF was calculated using the TCDD BCF and a congener-specific BEF (U.S. EPA 1995b) as follows: BCF =19,596 x 0.31 =1313
" "-,,

Compound: 1,2,3,6,7,g-l-texachloroc:hbeJ17.D-p.dioxlJ1(I,2,3,6,7,S-HxCDD) RccommcndcdBCF value: 2,351
"-""-'--" --." " "... .."." .-...........-.................

The BCF was calculated using the TCDD BCF and a congener-specificBEF (U.S. EPA 1995b)as follows: BCF =19,596 x 0.12=2,351

Compound: 1,2,:3,7,S,9-Hexac~IQrodil>cn7.D-p.dioKin(1,2,3,7,S,9-HxCDD) RecommendedDCF value: 2,743- " " .- .. ,-,,__""'0"'" ... ".. """ " , ..." .." ... "..- "..- .-

The BCF was calculated using the TCDD BCF and a congener-specific BEF (U.S. EPA 1995b) as follows: BCF =19,596 x 0.14 =2,743
. .-'---"'-'-

~~~~o~~~:"~,2,3,4,6,7,S-~eptach:~~~i~enz.o-~:~i~~~~~~~,~:~~~,7:~'HpC~D)" Recommended BCF value: ~?:~....

The BCF was calculated using the TCDD BCF and a congener-specific BEF (U.S. EPA 1995b) as follows: BCF =19,596 x 0.051 =99.4

Compound: Octachlorodibenzo-p-dioxln(OCDD) RecommendedDCF value: 23.5
'''''''''''-''''''''_''0''''''''''''''''''''---'''.'''''' ...",.." .. '"'''''''0''''' .- .". ", "--, ,,... ""...

The BCF was calculated using the TCDD BCF anda congener-specific BEF (U.S. EPA 1995b)as follows: BCF =19,596 x 0.012 =23.5
,, -.----

Compound: 2,3,7,S-Tetrachlorodibcnzofuran(2,3,7,S-TCDF) RecommendedBCF value: 2,642
, ""' .. ""..,,"'_..~- " ,, .." "".. ". .._"" " ..". .". .".

TheBCFwascalculatedusingtheTCDDBCFandacongener-specificBEF(U.S.EPA 1995b)as follows:BCF= 3,302xO.80= 2,642

Compound: 1,2,3j7,8-Pontachlorodibenzo.p.furan(1,2,3,7,S'PcCDF) Recol1uncndedBCF value: 4,311
.~-",,,,,,-,, ,, '"'''''''''''''---''--''''-''''''''''' " " ".",,,.,, .".. .. " "'-"''''- " " .. " ""-.."._-"-,,,,, ,,_..,,..

The BCF was calculatedusing the TCDD BCF and a congener-specificBEF (U.S. EPA 1995b)as follows: BCF =19,596 x 0.22 =4,3I1

Compound: b.4,+.8-Pcntachlorodibenzo.p-futan(2.3,4i7j8.PeCDF) RecommendedBCf'value: 31,354
--.", " ", "-.,, ,,, , ._. ..""."~.~ ~" ,, "'. ._-"" ~ .. " '-""'---' "'"''0''''' .......

The BCF was calculated using the TCDD BCF and a congener-specific BEF (U.S. EPA 1995b) as follows: BCF =19,596 x 1.6 =31,354
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Compound: t,2.3,4,1,8.He)(a~hlorodibcI11.o-p-furan(1,2,:J',4,7,~.HXCDF) RecoltUtlendedBcFvalue: 1,489

The BCFwascalculatedusingtheTCDD BCFandacongener-specificBEF(U.S.EPA 1995b)asfollows: BCF=19,596x 0.076=1,489
""'''' "'''''''''''''.'.'''''--'",,,,,,-.,,,,,--, ,''-'''''.,''''''''''".' "" " ,.." ,,, ~ ~ ". -..". "'-'- " '---"-'-' '-"--"".""..--.--.....-..---..-------

Compound: 1,2,3,6.7,8.Hexachlol'Odjbenzo-p~furan(1,2,3,6,7,8-HxCDF) RecommendedDCPvalue: 3,723

The BCFwascalculatedusingtheTCDD BCFandacongener-specificBEF(U.S.EPA1995b)asfollows: BCF=19,596x 0.19=3,723
""-""""-' '-'" ."'_." " .'-..' -.. --'" ..,." ''''''''''''''''''''''' '-''--''-'---'''''''''''''.' ..,..

Compound: 2,3.4,6,7,S-Hexachlqrodibenzo.p-f\iran(2,3,4,6,7,S-HxCDP) Reconunel1dedBCf value: 13,129

The BCFwascalculatedusingtheTCDDBCFandacongener-specificBEF(U.S.EPA1995b)asfollows:BCF=19,596x 0.67= 13,129
-~"_""'_"''''''''_':;'''''''''''''''''';c ,:._=,-~'_""-_''''''''''''''''''''''--''..'''''''.''''''''',,,'''''' """""'"''''''''''''-'''-''''''--'''''''.''--' '--'''~-; ''' --''''.' ". ... - ," ",,,,,,,,,,,..,,,,,,,,,,,, ..."-"..,,..,......-...

Compound: 1,2,3,7,8t9:.Hexachlorodioon7.o-p.furan(1,2.3,7,8,9.HxCDF) RecommendedBCr,value: 12,345
.---------.. --.-------

The BCF was calculated using the TCDD BCF and a congener-specific BEF (U.S. EPA 1995b) as follows: BCF =19,596 x 0.63 =12,345
."" "',,, ","''' ','"'''''''' "--'-" ... ..." ",.. ...' ,'"'-'--'---''--''' '''''''''''-'' ' '''''-''''''-'T''''' -," ". -' "",,,.,,. '" ".""...,,, ,,..,, '''-''''''''''''''''''-'-'''' """"""'-"'.'" " ""

C6rilpoui'ld: 'j;2J.4;6,1.8,2flepiachtorodibcnzo-p-furan(1,2,3,4,6,7,8-l:JpCDF) RcconunendedBCFvalli\!: 215.6

The BCF was calculatedusing the TCDD BCF and a congener-specificBEF (U.S. EPA 1995b)asfollows: BCF =19,596 x 0.011 =215.6
. ''''''''''''''''''-''.'.'' ''''''''''''''''''''-''''''' ",'-'.' '''--' ,-..---.--.---.-.-------.-

eompC>.pnd: 1,2,3,4,7j8;9-Hepia~hlorodibcnzO"p-furah(t;2,3,4,7,8,9~HpCD~,~" RecommendedSCF value: 7.642

The BCF was calculatedusing the TCDD BCF and a congener-specific(U.S. EPA 1995b)as follows: BCF =19,596 x 0.39 :!'l,642
"" ,...",,- ,,' " ,,,,,.. "''''''''''''','''-'--' " "..". ""'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''-''''''' " "-'."--''''--'

COlttpo\lnd: OCtachlorooibenzo-p-furan(Od)F) , RecommendedBCr value: 313.5

The BCFwascalculatedusingtheTCDDBCFandacongener-specificBEF(U.S.EPA 1995b)asfollows: BCF=19,596x 0.016=313.5
""""',,'" ... '''''''''-''-'''''''''-- ." "... '."""''''''-.'''''''''''''.' ""'_"."'," .." ",,. ."....

POlyituclear Aromatie.llydtfkarbbns (PADs)
~" """,,-..~ ''''', '."""--'--'---' " "'-"" -. ~ ---""-""""'---'~-' ,, " ,.-." "-." " ,,..,,...,, "

Comporirld:'Bel\zo(a)pyrene - RecomlnendedBCFvahle: I. 59

The recommendedBCF value was calculatedusing the geometricmean of 8 values as follows:

5.2 Augenfeld,Anderson,Riley, and Thomas (1982) 60-dayexposureduration Macoma inquinata
2.8 Aba/'enicolapacifica

0.4 DriscollandMcElroy(1996) 6 to l2-dayexposureduration Ne/'eisdive/'sicolor
0.65 Scolecolipidesvirdis
7.4 Leitoscoloplosfragilis
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2.3
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Rer~re"c:c E"perifucntaIParimleter~ Species

Landrum, Eadie, and Faust (1991) Mixture ofPAH at four concentrations Diporeia sp.

0.09 Roesijadi, Anderson, and Blaylock (1978) 7-day exposure duration Macoma inqllinata

Compound: '" .,,~~~:~~~~~t~racelle, "

Empirical data for this compound were not available. Therefore, the BCF for benzo(a)pyrene was used as a surrogate.

Recoirtmended BCr value: 1.45
" ~,. ..................

Compound: aeuw<b )thlohmihehe Recommended BCF value: 1.61
~
I

00
.j:-.

-.. '" ..... ..' .......--..

Empirical data for this compound were not available. Therefore, the BCF for benzo(a)pyrene was used as a surrogate.-

CoJtjpouhd: gehi6(k)f1Uomnthenc Rgc())j1mcndcd BCF vallie: 1.61
-."""'" ...... """""

Empirical data for this compound were not available. Therefore, the BCF for benzo(a)pyrene was used as a surrogate.-
Compound:

" ..c " , ". "'''''--'''--''-''' ' ... .. .-. -

.... ....
Chrysene

.,.............................. ... """"'" .....

BCF value was calculated using the geometric mean of 3 values as follows:

0.04 Roesijadi, Anderson, and Blaylock (1978)

Augenfeld, Anderson, Riley, and Thomas (1982)

7-dayexposure duration

11.6
5.64

60-day exposure duration

Compound: Dibenz(a,~)anthraccne

Empirical data for this compound were not available. Therefore, the BCF for benzo(a)pyrene was used as a surrogate.

Cofupound:. IndenO(1,2,3.cd)pyreite
~""._,-,.., "~iJ'~!,,,,,,,,",,-';,"'"''.,' "..'" .. '" ,.:.: ~.._c~ ,,... ..... -. .... ... ~ --"" " '

Empirical data for this compound were not available. Therefore, the BCF for benzo(a)pyrene was used as a surrogate.
. . ,I

Po1yehlorlnah:d Biphenyls (PCBs)
-.-... ,-,.....-.- , .-"""" "'" .....----.. --.--..................-...

Corttpound: ~oclor 1016
"..",."c~.L.,__,-",-._c- ._~... L:...~ ::.. ,._.,: ~ ~'-"-'

RecommendedBCF vatue: 0.53
.. " ." .... """ ..... .

The recommended BCF value was calculated using the geometric mean of2 empirical values as follows:

--1

RecommendedBCF value: 1.38
.............. ....... ... ..-- '''-.

Macoma inqllinata

Macoma inqllinata
Abarenicolapacifica---
Recommendedocr value: 1.61

- -'-"--"'''-'''''----''''

Reco/l1Jt\ended BCF vallie: 1.61
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,RcpodcdyalulJs' "L~~p'~ril1\§\!!IaIPar!,mctcrs ;"R!)fcr!!nee

0.2
1.4

Wood, O'Keefe, and Bush (1997) Chironomus tentans12-dayexposure duration; I-day depuration

.I...' ,.... ";'"''''''-~-''''-'''--''-''''''''' ,
.. .....

Compound: Aroclor 1254 RecommendedBCP value: 0.53
.--...

The recommended BCP value was calculated using the geometric mean of2 empirical values as follows:

0.2
1.4

Wood, O'Keefe, and Bush (1997)
12-dayexposureduration; I-day depuration I Chironomustentans

., ~''''' .-, ",""" .L
NltroarOlTJall~s

' "..., .,-~,.."

r<:!
I

ex>
VI

" , " ,,"......-----.'." ..'-.... ... '..., ,,- .-. , ",.

COfupOlllid: 1,3-Dinittobenzefiei Recommended BCF value:
c '--'-'---'---'-'--"

Empirical data for this compound were not available. The BCF was calculated using the following regression equation:
log BCF = 0.819 x log K.w- 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log K.,w= 1.491 (U.S. EPA 1994b)
--"'" , ... "..,.."".. ,.., ", ," ..,' ,- ,--"... .,,,. ... " ,

Compound: 2,4.Dil1ltrploluene

," ""-'

Recommended BCF value:
--.----. -

The recommended BCF value was based on 1 study as follows:

58 JLi~~~~.~I=~~.and Pearson (1983)

2,6-Dinitrotoluene

I 4-dayexposureduration
.J .... . J~~~~~~~~lUS:'.~~.~~!:::.

Recommended BCP value:Compound:

Empirical data for this compound were not available. The BCF was calculated using the following regression equation:
log BCF = 0.819 x log K.,w- 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log Ko\Y= 1.886 (U.S. EPA 1994b)
.-'''- ,,,, , ,..,..,..., ..........---.-.

Compound: ..Ni/fobeitZCrie
" ..

Recommended BCF value: 2.27
..

Empirical data were not available for this compound. The BCF was calculated using the following regression equation:
log BCF =0.819 x log K.,w- 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log K.,\Y= 1.833 (U.S. EPA 1994b)----.----- - .' ..."..,... .,, , ... ",'~"-""'"

Compound: I>entacbloronilrobenzcne ~eeommended BCF value: 451-
Empirical data for this compoundwere not available. The BCF was calculatedusing the followingregressionequation:
log BCF =0.819x logK.,w- 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log K.,w= 4.640 (U.S. EPA 1994b)

"..." """--'''''''''''''''''''''' "''''''''.''''''''-'''-- "......., .

Phtbltlitte Est~tSi

"'."-----..

.." , '

--" ".",," . . ' ".--

Bis(2~t~ylhei~l)pjtthalate

,,,,,,,,,,--,,",,,,,---,,"-, ,,--,,,,.,.., ,.., , -.." " "..."..-----..----

Recommended BCF value:Cotnpound:

Species

"

..

1.19
... .,-

,

58

'.",

2.50

'-

---,,,,,,,,,,,,.''''.._.

"-

1,309
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Empirical data for this compound were not available. The BCF was calculated using the following regression equation:
log BCF = 0.819 x log K"w- 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log Kow= 5.205 (U.S. EPA 1994b) -.-..--.----

Compound: Di(n)oclyl phthalate Recommended BCF value: 3,128,023
-'- .. '-""-- ..-.. ..--..... ..--....................... ......... .... ---- ,- '-"'-'

Empirical data for this compound were not available. The BCF was calculated using the following regression equation:
log BCF =0.819 x log K"w- 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log w= 9.330 (U.s. EPA 1994b)

VohtII Organic Compounds
"'-""'-"'" "'''-'''''---''''------..' .0'- .._._-----_.__.--_.. . ,.." '''.'''- .._......._,-----,.,..--,--_..,---",--,_...._-.....".. ...._,...,,,,','"'''''.........--",..'.""M"'''-''''''M''--''--''-'-'-'-''-------''-' "-"---'''--''-''-'---'' --

C8mpound:
'

AcetQne RccOInmended BCF vahle: 0.05
--"'."---' --- _..... ----"'- ...--.--...........-----....- ,'..-....' ...,.-. ..M".M__,_._.c....M'___"'''-'.'--"-"---,,-,,,, ..- ......., ...-...-.- ....,-------....-....-...... '----""---" ------

Empirical data for this compound were not available. The BCF was calculated using the following regression equation:
log BCF =0.819 x log K"w- 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log w= -0..222 (Karickoffand Long 1995) -.--------------..

Cqmponnd:' Acrylonitrile Reconmtended BCF value: 0.11
.. ---.. -- .--., - ---.. ..- -,..-......-,........-......-.. -- -......- ..'""-",,,,,----"...--,..-..,,......... -..'.-.--...-"""-"'"'''' "--""-""--"'-"-"--'--- _......_,-_......,-.-..-.

Empirical data for this compound were not available. The BCF was calculated using the following regression equation:
log BCF = 0.819 x log K"w - 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log Kow= 0.250 (Karickoffand Long 1995)- ---

'Coinpound:' Chlorofoffil Reconmtended BCF value: 2.82
....-.. .... ...--.... ...... .---.. ---- -..- - ..----." -.._.. - ......... ,.....-..-,....,...,-.....,

Empirical data for this compound were not available. The BCF was calculated using the following regression equation:
log BCF =0.819 x log K,,\y- 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log \y= 1.949 (U.S. EPA 1994b)

Compound: Crotonaldehydc Rccommended BCF value: 0.20
-..--c..,-,......,. ...".., '"''---''' ..,..._.., ..' '.'".""",."",-",,--,,-'--"""---'"'' ..,..., ...-..................--.----.....- ---,----_..., ---, ...., .....-------.---....--.---..---------.......-.,............... ......,. ....,

Empirical data for this compoundwere not available. The BCF was calculatedusing the followingregressionequation:
log BCF =0.819 x log K,,\Y - 1.l46 (Southworth, Beauchamp, and Schmieder 1978), where log w= 0.55 (based on equations developed by Hansch and Leo 1979, as calculated in NRC 1981)----

Compo\lnd: t ,4-Dioxane RecommendedaCF value: 0.04
...,........,.,,_....-.._,-'..--,...__........._.........,,..."",.",,,,,-.,,,,.--------'-"''''''''''--'''' ..-........"."--..,,.--,,-------'-------""""--,..' ........ _._-.------,--- ......-....--...---........" ...._" .....-..._.... .. --".

Empirical data for this compound were not available. The BCF was calculated using the following regression equation:

log BCF= 0.819 x log K"w-- 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log w = -0.268 (U.S. EPA 1995a)

Compound: Formaldehyde Recommended nCF value: 0.14
'-'."".--"""'''-''-''.'''-'''.-''''-'''''--'''' ,....-.--------..-..-,-,..-..... -",-'.""'.'''-----.--.---''---'-''-----'------'--'''' ..---.....-.-.... .....- ......_---,- ,,--- -,---,.--------..-.-....... .......,"-"'''-'' ..

Empirical data for this compoundwere not available.The BCF was calculatedusing the followingregressionequation:
log BCF = 0.819 x log K"w- 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log w= 0.342 (U.S. EPA 1995a)

,qpi11rid:____:_..._--".
RecommendedBCF value: 0.62

,.,---......---...-,.-...,........-....., .............-...--.'---'-'."-'-.'..-.---.--..--- ..--...---.......-....''''''-'''... ..--.....-..---.-- ----.,..------.----.....-
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Empirical data for this compound were not available. The BCF was calculated using the following regression equation:

log BCF = 0.819 x log K"w - 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log K.,w= 1.146 (U.S. EPA 1994b)
'''''''''''''''''-''''''-'',.,,' ""=""""""",-,-"""""",,,,,,,",,,,,,,,,,.,,,,,,,,.,.,,,,.,,,_....,.,...,,-,.,.,,.,."-""",.""'-"""'-''''''''''''''''''-'''.''',"",'''' """-'''.'' ",-i' '''''''-='''''''''-''''' .="--... """.--''''-,' -".'...'. ..." '" """""'-"""""'''.''--''

, rOlher thI6I"ated!Orghlcs
"

,--,,-...o.....-. .--. ''',.., .'-'--"-"""'' .--...."-",".,,,,.,",..,,.,.,.,,,io'':'- " ..,'" ,,,.,,, """0- "....._,,-.."----

Compound: CrbQ letrachluride ii' Recommended BCF value: 12

Empirical data for this compound were not available. The BCF was calculated using the following regression equation:

log BCF = 0.819 x log K"w - 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log K.,w = 2.717 (U.S. EPA 1994b)
0_- ,.--, '-,' '" "'".", '." '...' - -,,- " '" ",,",,,,,,,,,,.,,,,,-..0""''''''''''.'''-'''''''''''''''''''0',,,,,,,,...,,.,.,,,.,.,,.,.,,, ',-" .,."" i,."-"-" -,.' "'-,"''''''''---''''''''--'-'.'''-''''-'

()mpound: t-Iexachlorobenzene RecommendedBCt'" value: 2,296

Empirical data for this compound were not available. The BCF was calculated using the following regression equation:
log BCF = 0.819 x log K"w- 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log Kow= 5.503 (U.S. EPA 1994b)

-".-,-..., """, -",,.,,.--,...........,,..-.,..,-,,. ',"",.' ,,','" "",,,,,-,,,,"'-"'=_r-'--"""-"'''''''-'''''' ." ,."." ."""",,,- ",,""""-'''''''''-'-''-------'-..-....,..-....,..,....... '7"_i''''''',:'' ',"" ","""'''
"'''.--,.-..'-

Compound: Hexachlorobutadiene RecommendedBCF value: 0.44

The recommended BCF value was based on empirical data from one study as follows:

0.44 Oliver (1987) 79-day exposure duration; The values reported in Oligochaetes
Oliver (1987) were converted to wet weight over
dry weight using a conversion factor of 5.99".

......- _. '- .. '-" .-'.'....,, .. ",.." '." ".-, . "..,.,.."."...." ...- ...,,-, ..-,_..L___,,--,.........,......_._._,...,.......,

Compound: Hel'achlotoolopentaiene Reconunended BCF value: 746
..

Empirical data for this compound were not available. The BCF was calculated using the following regression equation:
log BCF = 0.819 x log K"w- 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log K"w= 4.907 (U.S. EPA 1994b)

..,-

enthlbro.,;;;i:-'
.'''''''''''''''-''''..-',,---'''-'''''''''''''''---- ------'''-''''''- '.....' "'" '" .,--,---.----.--...

.Compound: Recommended BCF value: 0.32
;,'iI', -

The recommended BCF value is based on 1 study as follows:

0.32 Oliver (1987) 79-day exposure duration; The values reported in Oligochaetes
Oliver (1987) were converted to wet weight over

dry weight using a conversion factor of 5.99".
""rr;"""-""'"''''''''-'''.'-'''''''''-''''''''''-'-''''''''.''''''''''''''"

"'"''''''''---'--'--'--''''-''''''' .",..' .,.., ""'''.,,' '''''-- -_____L____,-.."............,., ''''''''''''''-'''''---

:CQfup,nd:; Pehtaloropltetiol RecoDm\ended13CFvalue: 1,034
"[",!',,,, "i'''' ." ,i' -

Empirical data for this compoundwere not available. The BCF was calculatedusing the followingregressionequation:
log BCF = 0.819 x log K"w- 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log K.,w= 5,080 (U.S. EPA 1994b)
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Compound: 4,4!.DbB Reconlmended BCF value: 0.95
....-. .... ........ .............._.....,...... ....-. .......- .._. - '-""-- .. '".. .............-. ,"", '-'"''

The recommendedBCFvaluewascalculatedusingthegeometricmeanof 13valuesas follows:

2.9 9.6 Reich, Perkins, and Cutter (1986) Field samples Tubificidae
1.3 2.1 Chironomidae
0.4 24.6 Croixidae
0.2 1.8
2.2 0.1
0.1 0.07
1.2

Compound: Heptachlor RecommendedBCF valUe: 1.67
"'---'-""""'."'" ....".....,... '0' .... ,.,....--.--.-.-....... ................--.-...----....-..- ...... .,.. .'.. ......... ....

Empirical data for heptachlor were not available. The BCF was calculated trom I field.derived value for heptachlor epoxide as follows:

10.0 Beyer and Gish (1980) Field samples; The value reported in Beyer and Aporrectodea trapezoides

Gish (1980) was converted to wet weight over Aparrectodea turgida

dry weight using a conversion factor of 5.99'. Allolobopho/'a chlorotica
Lumbricus terrestris

..-------.--.---

Compound: Hexachlorophene Recoinmended BCF value: 106,970
............. .. .. _. ..... .. -...-- .......,....... .. .......... '''''..'' ..". .... "'" .

Empirical data for this compound were not available. The BCF was calculated using the following regression equation:

log BCF = 0.819 x log K"w - 1.146 (Southworth, Beauchamp, and Schmieder 1978), where log K"w = 7.540 (Karickoffand Long 1995)

"

Inorganic!
-----........ "''''''''_'_'-''-'----y--_...:-......_,_........,.........._-_..-...-_...,....-."......".." '''''''''''-''''''''''''''-'''--''-'._-'._-'-'---'''--'-' "" ..... . ........ - ..--.-..- -...-.-....--.............-..................,.. .. ".."

Compound: Aluminum', ......-.-..... --_..._........- ..-....... . ,......"...
Recommended BCF value: 0.90

------".-....". . ""..............""c.c,...,,,,..LJL_c,.....,,,,..."....-.--.-.-..-.-..-.... ....... """'." ""'-"''''--'''-''''-.-""....."...".........'' '" ""....

Empirical data for this compoundwere not available. The recommendedBCF value is the arithmeticaverageof6 recommendedvalues for those metals with empirical data (cadmium,
chromium, copper, lead, inorganicmercury,and zinc).

,qompouhd: .. _u.I!.?!_--...
RecommendedBCFvalue: 0.90

.... -----...-..., ..--,......,................----,....._....__._.._..._--_._."._._....,""...""...".".,,.... ... ...-..---------..-... .-.... ........-.... ....... ........""

Empirical data for this compound were not available. The recommended BCF value is the arithmetic average of 6 recommended values for those metals with empirical data (cadmium,

chromium, copper, lead, inorganic mercury, and zinc).
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:QQfflpoul\H: senlo Recommended BCr value: 0.90

Empirical data for this compound were not available. The recommended BCF value is the arithmetic average of6 recommended values for those metals with empirical data (cadmium,
chromium, copper, lead, inorganic mercury, and zinc).

COItlPound:,:',

-...".----.. "_..__..-"_.._. '''''-'- '.'.. """-"''''.r--'-'-'' -----------
Bilriilin Rec()JumeridedBCF value: 0.90

Empirical data for this compoundwere not available.The recommendedBCF value is the arithmeticaverage of6 recommendedvalues for those metals with empirical data (cadmium,
chromium, copper, lead, inorganicmercury,and zinc).

';7. ,,!E.":.,-;- "'_...,-;;';-"'_.,, ---- -" '''- ."""...."""""'.''',''""0.,,,...,,.,,...,..,.,,..,,,,,-,,,,,,,,., ."... '''''.'. ."...,,,-,,,.,.'...-'--"---- -.""-.'1" ,_. .-.-',...... ..

CQlripound: Bei'yl1ium
',,,.. "

" RecommendedBCEvalue: 0.90
p'" ."".,\ '

Empirical data for this compound were not available. The recommended BCF value is the arithmetic average of 6 recommended values for those metals with empirical data (cadmium,

chromium, copper, lead, inorganic mercury, and zinc),
-,_._.._.,.._.",.._....._._..._._.,.--..",_.."."",-,,,-..,,."...,......_...--,.,-,.._----_._--_._...._... ......-.. ......".".......,.....,...... .,.., ..,.,. "'1""'...-,""--..'."."-' "-'--"".""'.'.'''..-.',.'r-',''''''''---','',,''''''''''',""'---"'" .....

.Compound: CadriliUm RccoJrimcnded, nc;pvalUe: 3.4
.

The recommended BCF value was calculated using the geometric mean of8 field-derived values as follows:

3.33 7.68 Saiki, Castleberry, May, Martin, and Bullard Field samples; The values reported in Saiki, Chironomidae

1.79 7.15 (1995) Castleberry, May, Martin, and Bullard (1995) Epheroptera
1.67 2.34 were converted to wet weight over dry weight
2.27 6.29 using a conversion factor of 5.993.

..--.. ... -- ,,,m,. ... ..... ............-..-. ......--.-.-. ... -, "...._--... .,....""-'."'.'-""......_.",."..,,...._... .,. "'-""''''''''''.''''..,..'''''''''' ,''''

Compound: l1romium'(totltl) Rccontmended BcF valUe: 0.39
o_.... ...

The recommendedBCFvaluewasbasedon I field-derivedvalueas follows:

0.39 Namminga and Wilhm (1977) Field samples Chironomidae

0.03 0.07 Capuzzo and Sasner (1977) 168-day exposure duration; The reported value Mya arenaria
0.001 0.003 was calculated by dividing the tissue

concentration by the media concentration
[(llglg)/(mglg)J and a conversion factor of lxl0'
3was applied to the value. A conversion factor
of 5.99' was applied to convert dry tissue
weight to wet weight.

----.,---,,,,-,,-,-.'''-'-'''-''- -.,,-.-........--.......,,-. -_....
"'f' ''\:' "" <'.' -."",7". ".. )" '"

Compourtd:+ ,,!6P.Pet;,!!i RecominendedBCF value: 0.30
...'"I>f""..' "". ...."",1. ,--"
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The recommended BCF value was calculated using the geometric mean of9 field values as follows:

O.ll 0.13 Jones, Jones, and Radlett (1976) 25-day exposure duration; The values reported Nereis diverisc%r
0.22 0.32 in Jones, Jones, and Radlett (1976) were

converted to wet weight over dry weight using a
conversion factor of 5.998.

I.l Namminga and Wilhm (1977) Field samples Chironomidae

0.29 0.31 Saiki, Castleberry, May, Martin and Bullard Field samples; The values reported in Saiki, Chironomidae
0.36 0.36 (1995) Castleberry, May, Martin and Bullard (1995) Ephemeroptera
0.16 0.06 were converted to wet weight over dry weight
0.73 0.25 using a conversion factor of 5.998.

COIupouhd: Mdctohll) Recomnten(fcd BCF vaillc: 0.90
'--"-"""'"'''''' ............-..-..-.....- ..... . ...............----....................... ................................,. ........,...........-._.==c;;...;..-'. ...............''''''''''''-'''---'-'''''' "-"-"""''''''''''''''''' ...

Empirical data were not available for this compound.The recommendedBCF value is the arithmetic averageof6 recommendedvalues for those metals with empirical data (cadmium,
chromium, copper, lead, inorganic mercury, and zinc).

,,'

Compound: l.eadH RecommendednCF 'Vlile: 0.63
"..........................,.........._..c;.."... ...-....---....- ..," .. --......... ..............-.--...... ...... ..,.. """'"'''''''''''''''''''''''''' """'" ... ... .- _.......-.. .... .-.......

The recommendedBCF value was based on I study follows:

0.4 Harrahy and Clements (1997) 14-day exposure duration Chironomus tentans

1.0

Compound: 'Mercuric chloride " '. Recommende,d,J]CF valiJe: 0.068,-.---........................---..-.......-........-" ..........._....---...--., ................'" ..---.-.-..............-.-............................................''''''-''''-''''-''''--'-'''''''''''''' -----.-...----.....---..-....-........ ..........

The recommendedBCFvalue was based on 6 field values as follows:

0.08 Saouter, Hare, Campbell, Boudou, and Ribeyre 9-dayexposure duration Hexagenia rigida
(1993)

0.16 0.04 Hildebrand, Strand, and Huckabee (1980) Field samples Hydropsychidae, Corydalus, Decapoda, Aterix,
0.08 0.08 Psephenidae, and unspecified other benthic
0.04 0.06 invertebrates

Cphipounlt:" Methylmeroury .,. ',." . ,,' '" Recommended BCF vahle: 0.48
"",'.',1."...",'::."...,I,.......,.."."..,.,..L'....=_...".,",......,.......".."","cc,.I",,,,.....L_.._..-,,,,.,.._.. ""-"--'--"'''''''''' .....-...... .....". ........_........_._----.._._.__..... ..'-..

The recommended BCF value was based on 6 field values as follows:
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4.0 Saouter,Hare, Campbell, Boudou,and Ribeyre 9-dayexposureduration Hexagenia rigida
(1993)

1.45 0.41 Hildebrand, Strand, and Huckabee(1980) Field samples Hydropsychidae,Corydalus,Decapoda, Aterix,
0.50 0.37 Psephenidae,and unspecified other benthic
0.26 0.44 invertebrates

Compound: Nickel RecommendedBCFvalue: 0.90. . .".............. .. ..._.. -. ..... .. - ........ ....-. ..__............_.._...._..........................,. """"""'''''''''''' ',,,,,--,,,,-,'-"".. ... ..... ..,....

Empirical data for this compound were not available. The recommended BCF value is the arithmetic average of 6 recommended values for those metals with empirical data (cadmium,
chromium, copper, lead, inorganic mercury, and zinc).

Compound: Sclenitlm Recommended DCr value: 0.90
.......,.. ...... ..C"'" -..--.-....-............. ........ .. ......... ........................................-..... .....,.oo- ..,...-. -'.""" .... ...

Empirical data for this compound were not available. The recommended BCF value is the arithmetic average of6 recommended values for those metals with empirical data (cadmium,

chromium, copper, lead, inorganic mercury, and zinc).
'""_.

COl11pound; Sliver Reci)mmcndedBCt: value: 0.90
-...-. .--' .... .......o....._.-_.-.... -........- ""'''''''''' .. ,....-... .0.. .-.. ....--.. .........- ......

Empirical data for this compound were not available. The recommended BCF value is the arithmetic average of6 recommended values for those metals with empirical data (cadmium,

chromium, copper, lead, inorganic mercury, and zinc). .

Compound: ThaltHim Reconunerided DCF value: 0.90
--_., .-.. .""............. ,......,..---,........... ........ """'"'''''' '.. .. ............ ........... .. .-.. ...- -..... .... ..........

Empirical data for this compound were not available. The recommended BCF value is the arithmetic average of6 recommended values for those metals with empirical data (cadmium,

chromium, copper, lead, inorganic mercury, and zinc).
" . .. . ..

Compound: Zinc i' RccommendcdBCF value: 0.57
'''''' ..................."..........................."',,,,,,,,,,......... .. ". -_.... -----.. ..... ..........-..oo........-..............................

The recommended BCF value was calculated using the geometric mean of 8 field values as follows:

3.6 Namminga and Wilhm (1977) Not reported Chironomidae

0.46 0.83 Saiki, Castleberry, May, Martin, and Bullard Field samples; the values reported in Saiki, Chironomidae

0.38 1.16 (1995) Castleberry, May, Martin and Bullard (1995) Ephemeroptera
0.13 0.39 were converted to wet weight over dry weight
0.79 1.57 using an unit conversion factor of5.998.
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The reported values are presented as the amount of compound in invertebrate tissue divided by the amount of compound in the sediment. If the values reported in the
studies were presented as dry tissue weight over dry sediment weight, they were converted to wet weight over dry weight by dividing the concentration in dry invertebrate
tissue weight by 5.99. This conversion factor assumes an earthworm's total weight is 83.3 percent moisture (Pietz et al. 1984).

The conversion factor was calculated as follows:

Conversionfactor= 1.0 g invertebrate total weight
1.0 g invertebrate total weight - 0.833 g invertebrate wet weight

r--- r"'..-.
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