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1.0 INTRODUCTION

Ecological Soil Screening Levels (Eco-SSLs) are concentrations of contaminants in soil that are
protective of ecological receptors that commonly come into contact with and/or consume biota
that live in or on soil. Eco-SSLs are derived separately for four groups of ecological receptors:
plants, soil invertebrates, birds, and mammals. As such, these values are presumed to provide
adequate protection of terrestrial ecosystems. Eco-SSLs are derived to be protective of the
conservative end of the exposure and effects species distribution, and are intended to be applied at
the screening stage of an ecological risk assessment. These screening levels should be used to
identify the contaminants of potential concern (COPCs) that require further evaluation in the
site-specific baseline ecological risk assessment that is completed according to specific guidance
(U.S. EPA, 1997, 1998, and 1999). The Eco-SSLs are not designed to be used as cleanup levels
and the United States (U.S.) Environmental Protection Agency (EPA) emphasizes that it would be
inappropriate to adopt or modify the intended use of these Eco-SSLs as national cleanup
standards.

The detailed procedures used to derive Eco-SSL values are described in separate documentation
(U.S. EPA, 2003). The derivation procedures represent the effort of a multi-stakeholder group
consisting of federal, state, consulting, industry, and academic participants led by the U.S. EPA
Office of Solid Waste and Emergency Response.

This document provides the Eco-SSL values for barium and the documentation for their
derivation. This document provides guidance and is designed to communicate national policy on
identifying barium concentrations in soil that may present an unacceptable ecological risk to
terrestrial receptors. The document does not, however, substitute for EPA's statutes or regulations,
nor is it a regulation itself. Thus, it does not impose legally-binding requirements on EPA, states,
or the regulated community, and may not apply to a particular situation based upon the
circumstances of the site. EPA may change this guidance in the future, as appropriate. EPA and
state personnel may use and accept other technically sound approaches, either on their own
initiative, or at the suggestion of potentially responsible parties, or other interested parties.
Therefore, interested parties are free to raise questions and objections about the substance of this
document and the appropriateness of the application of this document to a particular situation.
EPA welcomes public comments on this document at any time and may consider such comments
in future revisions of this document.

20 SUMMARY OF ECO-SSLs FOR BARIUM

Barium is a yellowish-white, soft metal that is strongly electropositive. In nature, barium occurs
in a combined state, the principal forms being barite (barium sulfate) and witherite (barium
carbonate). Barium is also present in small quantities in igneous rocks such as feldspar and micas
and may also be found as a natural component of fossil fuel. The production and use of various
barium compounds in pyrotechnic devices, ceramics, paints, enamels, optical glasses, and as a
getter to remove traces of gas from vacuum and television tubes may result in its release to the
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environment through various waste streams. Barium is emitted into the atmosphere mainly by the
industrial processes involved in the mining, refining, and production of barium and barium-based
chemicals and as a result of combustion of coal and oil (http://toxnet.nlm.nih.gov).

Particulate phase barium is expected to be physically removed from the air by wet and dry
deposition. Soluble barium compounds, such as barium nitrate, barium cyanide, barium
permanganate, and barium chloride, are expected to be mobile in the environment. Soluble
barium can react with sulfates and carbonates in water forming insoluble barium sulfate and
barium carbonate salts (http://toxnet.nlm.nih.gov).

The solubility and mobility of barium is greater in sandy soil increasing with decreased pH and
decreased organic matter content. Barium can react with metal oxides and hydroxides in soils,
thus limiting its mobility and increasing adsorption. Barium mobility decreases in soils with high
sulfate and calcium carbonate content. In biological organisms, barium possesses chemical and
physiological properties that allow it to compete with and replace calcium in processes normally
mediated by calcium, particularly those relating to the release of adrenal catecholamines and
neurotransmitters, such as acetylcholine and noradrenaline (http://toxnet.nlm.nih.gov).

The Eco-SSL values derived to date for barium are summarized in Table 2.1.

Table 2.1 Barium Eco-SSLs (mg/kg dry weight in soil)

Wildlife

Plants Soil Invertebrates
Avian Mammalian

NA 330 NA 2000

NA = Not Available. Data were insufficient to derive an Eco-SSL.

Eco-SSL values for barium were derived for
soil invertebrates and mammalian wildlife.
Eco-SSLs could not be derived for plants or 1000 1 X
avian wildlife. For these receptor groups,
data were insufficient to calculate an Eco-
SSL. The Eco-SSLs for barium for soil
invertebrates and mammalian wildlife are 330
mg/kg dry weight (dw) soil and 2000 mg/kg
dw, respectively. The soil invertebrate Eco- 200 1
SSL for barium is lower than the 75" I
percentile for background concentrations in
eastern and western U.S. soils (Figure 2.1).
The mammalian Eco-SSL for barium is Figure 2.1 Typical Background X a— Maximum
higher than the range of background Concentrations of D
concentrations in eastern and western U.S. Barium in U.S. Soils ‘
soils (Figure 2.1). o
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The reported background concentrations of metals in U.S. soils are described in Attachment 1-4
of the Eco-SSL guidance (U.S. EPA, 2003).

3.0 ECO-SSL FOR TERRESTRIAL PLANTS

Of the papers identified from the literature search process, 30 were selected for acquisition for
further review. Of those papers acquired, three met all 11 Study Acceptance Criteria (U.S. EPA
2003; Attachment 3-1). Each of these papers were reviewed and the studies were scored
according to the Eco-SSL guidance (U.S. EPA, 2003; Attachment 3-2). One study received an
Evaluation Score greater than ten. This study is listed in Table 3.1. An Eco-SSL could not be
derived for barium according to the Eco-SSL guidance because only one study result is available
for one test species with an Evaluation Score greater than ten (US EPA, 2003; Attachment 3-2).

4.0 ECO-SSL FOR SOIL INVERTEBRATES

Of the papers identified from the literature search process, 152 papers were selected for
acquisition for further review. Of those papers acquired, four met all 11 Study Acceptance
Criteria (U.S. EPA 2003; Attachment 3-1). Each of these papers were reviewed and the studies
were scored according to the Eco-SSL guidance (U.S. EPA, 2003; Attachment 3-2). Three
studies received an Evaluation Score greater than ten. The data from these studies are provided in
Table 4.1.

The data in Table 4.1 were sorted by bioavailability score and all study results with a
bioavailability score of two are used to derive the plant Eco-SSL for barium according to the Eco-
SSL guidance (U.S. EPA, 2003; Attachment 3-2). The Eco-SSL is the geometric mean of the
EC,, values reported for each of three test species under three separate test conditions of pH and
is equal 330 mg/kg dw.

5.0 ECO-SSL FOR AVIAN WILDLIFE

The derivation of the Eco-SSL for mammalian wildlife was completed as two parts. First the
toxicity reference value (TRV) was derived according to the Eco-SSL guidance (U.S. EPA, 2003;
Attachment 4-5). Second the Eco-SSL (soil concentration) was back calculated for each of three
surrogate species based on the wildlife exposure model and the TRV (U.S. EPA, 2003).

The literature search completed according to the Eco-SSL guidance (U.S. EPA, 2003; Attachment
4-2) identified 837 papers with possible toxicity data for either mammalian or avian species. Only
a single paper (Johnson et al., 1960) with data on the toxicity of barium to one avian species was
identified; therefore, a TRV could not be derived and an Eco-SSL could not be calculated for
avian wildlife (calculation requires a minimum of three results for two test species) (Johnson et
al., 1960).
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Table 3.1 Plant Toxicity Data - Barium

Bio- To Tox Value | Total Eligible for Used for
Reference Test Organism Soil pH [ OM% | availability | ERE X (Soil Conc. | Eval. Eco-SSL
Parameter .. Eco-SSL?
Score mg/kg dw) | Score | Derivation?
Chaudhry, A., 1977 Bush bean |Phaseolus vulgaris 7.1-84[11.0-24 0 GRO MATC 1,414 11 Y N
ERE = Ecologically relevant endpoint
GRO = growth

LOAEC = Lowest observed adverse effect concentration

MATC = Maximum acceptable toxicant concentration. Geometric mean of NOAEC and LOAEC.
N=no

NOAEC = No observed adverse effect concentration

OM = Organic matter content

Y =yes

Bioavailability Score described in Guidance for Developing Eco-SSLs (U.S. EPA, 2003)

Total Evaluation Score described in Guidance for Developing Eco-SSLs (U.S. EPA, 2003)
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Table 4.1 Invertebrate Toxicity Data - Barium

Bio- Tox Tox Value Total | Eligible for |Used for
Reference Test Organism SoilpH | OM % | availability | ERE Parameter (Soil Conc. Eval. Eco-SSL Eco-
Score mg/kg dw) Score | Derivation? | SSL?
Kuperman et al., 2002 |Pot worm  |Enchytraeus crypticus | 4.36 -5.29 1.2 2 REP EC,y 585 17 Y Y
Phillips et al., 2002 Springtail  |Folsomia candida 4.47-5.29 1.2 2 REP EC,y 165 18 Y Y
Simini et al., 2002 Earthworm |Eisenia fetida 4.26-5.29 1.2 2 REP ECy 370 17 Y Y
Geometric Mean 330

EC,, = Effect concentration for 20% of test population

ERE = Ecologically relevant endpoint

OM = Organic matter content

REP = Reproduction

Y =yes

Bioavailability Score described in Guidance for Developing Eco-SSLs (U.S. EPA, 2003)
Total Evaluation Score described in Guidance for Developing Eco-SSLs (U.S. EPA, 2003)
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6.0 ECO-SSL FOR MAMMALIAN WILDLIFE

The derivation of the Eco-SSL for mammalian wildlife was completed as two parts. First, the
TRV was derived according to the Eco-SSL guidance (U.S. EPA, 2003; Attachment 4-5).
Second, the Eco-SSL (soil concentration) is back-calculated for each of three surrogate species
based on the wildlife exposure model and the TRV (U.S EPA, 2003).

6.1  Mammalian TRV

The literature search completed according to the Eco-SSL guidance (U.S. EPA, 2003; Attachment
4-1) identified 837 papers with possible toxicity data for either mammalian or avian species. Of
these studies, 826 were rejected for use as described in Section 7.5. Of the remaining papers ten
contained data for mammalian species. These papers were reviewed and data extracted and
scored according to the Eco-SSL guidance (U.S. EPA, 2003; Attachment 4-3 and 4-4). The
results of the data extraction and review are summarized in Table 6.1. The complete results are
included as Appendix 6 -1.

Within the ten papers there are 27 results for biochemical (BIO), behavior (BEH), physiology
(PHY), pathology (PTH), reproduction (REP), growth (GRO), and survival (MOR) endpoints
with a total Data Evaluation Score of > 65 that were used to derive the TRV. These data are
plotted in Figure 6.1 and correspond directly with the data presented in Table 6.1. The no-
observed adverse effect level (NOAEL) results for growth and reproduction are used to calculate
a geometric mean NOAEL. This mean NOAEL is examined in relationship to the lowest
bounded lowest observed adverse effect level (LOAEL) for reproduction, growth and survival to
derive the TRV according to procedures in the Eco-SSL guidance (U.S. EPA, 2003; Attachment
4-5).

A geometric mean of the NOAEL values for growth and reproductive effects was calculated at
51.8 mg barium/kg bw/day. This value is lower than the lowest bounded LOAEL for
reproduction, growth and survival (Figure 6.1). Therefore, the TRV is equal to the geometric
mean of the NOAEL values for reproduction and growth (Figure 6.1) and is equal to 51.8 mg
barium/kg bw/day.

6.2 Estimation of Dose and Calculation of the Eco-SSL

Three separate Eco-SSL values were calculated for mammalian wildlife, one each for three
surrogate species representing different trophic groups. The mammalian Eco-SSLs derived for
barium are calculated according to Eco-SSL guidance (U.S. EPA, 2003) and are summarized in
Table 6.2.
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Table 6.1 Mammalian Toxicity Data Extracted for Wildlife Toxicity Reference Value (TRV)

Barium
@
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é Reference Ref No. Test Organism +| = | &£ 5 a < < | 3]lx E E % |z 5 | 5 =)
Biochemical
1 |Perry et al, 1983 18124 |Rat (Rattus norvegicus) 4|1 U [DR] 16 |mo| NR |[NR|JV| F [CHM | ATPT |HE|[ 0.506| 5.1 70
2 [Dietz et al, 1992 18186 |Rat (Rattus norvegicus) 6 |UX|DR| 92 43-44| d [JV| F |CHM | PHOS [SR| 4.3 17.0 | 78
3 |Perry et al, 1989 18750 |Rat (Rattus norvegicus) 2| U|DR| 16 [mo|] NR |[NR|JV| F | ENZ [ Other |HE 49.8 | 66
4 |Borzelleca et al, 1988 18734 |Rat (Rattus norvegicus) S{U|GV[10]d 37 d |JV] F |CHM | UREA | BL 66 77
Behavioral
5 |Tardiff et al, 1988 18427 |Rat (Rattus norvegicus) 4| M[DR| 13 | w 4 w |JV]| B | FDB | FCNS [WO]| 46 75
6 |Dietz et al, 1992 18186 |Rat (Rattus norvegicus) 6 |[UX|DR| 92 | d |4344| d |JV[ M | FDB [ WCON [WO|[ 61.1 121 | 83
7 |Dietz et al, 1992 18186 |Mouse (Mus musculus) 6 |UX|DR| 92 | d [43-44| d |JV| M| FDB | WCON |WO| 165 436 83
Physiology
8 |Perry et al, 1983 18124 |Rat (Rattus norvegicus) 4| U [DR| 8 |[mo|] NR |[NR|JV| F | PHY | BLPR |WO|[0.060] 0.60 | 73
9 |Perry et al, 1989 18750 |Rat (Rattus norvegicus) 41 U DR[| 8 [mo| NR |[NR|JV| F | PHY | BLPR [WO| 1.1 5.1 73
10 [McCauley et al, 1985 18115 |Rat (Rattus norvegicus) 2| U|DR| 5 [mo| NR |NR|NR|NR| PHY [ HTRT [HE| 26.0 67
1 |Perry et al, 1989 18750 |Rat (Rattus norvegicus) 2| U|DR| 16 |mof NR [NR|JV| F | PHY | BLPR |WO 49.7 | 69
Pathology
12 |Tardiff et al, 1988 18427 |Rat (Rattus norvegicus) 4| M[DR| 8 |w 4 w |JV| M |ORW| SMIX [AR| 2.1 9.7 81
13 [Dietz et al, 1992 18186 |Rat (Rattus norvegicus) 6 |UX|DR| 92 | d [43-44]| d [JV]| F |ORW|[ORWT [ KI| 17.0 | 329 | 83
14 [Dietz et al, 1992 18186 [Mouse (Mus musculus) 6 [UX|IDR|[ 92 | d |4344| d |[IV|M [ORW| SMIX [ LI | 419 | 829 | 83
15 [Schroeder and Mitchener, 1975 1858 |Mouse (Mus musculus) 2| U|DR|520| d|19-20]| d [JV| B | HIS [ EDMA [WO 0.71 | 68
Reproduction
16 |Dietz et al, 1992 18186 |Rat (Rattus norvegicus) 6 |UX|DR| 92 | d [43-44]| d [JV| M| REP | RHIS [TE| 121 74
17 [Borzelleca et al, 1988 18734 |Rat (Rattus norvegicus) S| U|GV[10]d 37 d [JV]| F | REP | RHIS [OV]| 138 198 | 87
18 [Dietz et al, 1992 18186 |Mouse (Mus musculus) 6 |UX|DR| 92 | d [43-44| d [JV| F | REP [ RHIS [TE| 165 499 | 87
Growth
19 [Schroeder and Mitchener, 1975 17086 |Rat (Rattus norvegicus) 2| U|DR|520| d 21 d |JV]| B | GRO | BDWT |[WO]| 0.57 72
20 [Stoewsand et al, 1988 18053 |Rat (Rattus norvegicus) 2| UJ|FD| 29 [ d| NR |[NR|JV| M | GRO [ BDWT [WO| 16.5 76
21 |Dietz et al, 1992 18186 |Rat (Rattus norvegicus) 6 |UX|DR| 92 | d [43-44]| d [JV| M | GRO [ BDWT [WO| 61.1 121 87
22 [Dietz et al, 1992 18186 [Mouse (Mus musculus) 6 [UX|DR|[ 92 | d |4344| d |IV|[ M | GRO | BDWT [WO[ 165 | 436 | 87
23 |Borzelleca et al, 1988 18734 |Rat (Rattus norvegicus) S{U|GV[10]d 37 d |JV]| B | GRO | BDWT |[WO| 198 84
24 |Schroeder and Mitchener, 1975 1858 |Mouse (Mus musculus) 2| U|DR| 10 | d [19-20 d [JV]| F | GRO | BDWT |WO 0.74 | 67
Survival
25 [Dietz et al, 1992 18186 |Rat (Rattus norvegicus) 6 [UX|DR|[ 92 | d | 4344| d |JV[ M | MOR [ MORT [WO[ 61.1 121 | 88
26 |Borzelleca et al, 1988 18734 |Rat (Rattus norvegicus) S{U|GV[10]d 37 d |JV]| F | MOR | MORT |WO| 137 197 | 91
27 |Dietz et al, 1992 18186 [Mouse (Mus musculus) 6 [UX|DR|[ 13 | d | 4344| d |JV|[ M [ MOR | MORT [WO| 165 | 436 | 88

AR=adrenal; ATPT = adenosine triphosphate; B = both; BDWT = body weight changes; BL = blood; BLPR = blood pressure; bw = body weight; CHM = chemical; d =
days; DR = drinking water; EDMA = edema; ENZ = enzyme; F = female; FCNS = food consumption; FD = food; FDB = feeding behavior; GRO = Growth;
GV=gavage; HE= heart; HIS = histology; HTRT = heart rate; JV = juvenile; kg = kilogram; KI = kidney; LI = liver; LOAEL = lowest observed adverse effect level; M
= measured; M = male; mg = milligram; mo = months; MOR = effects on survival; MORT = mortality; NOAEL = no observed adverse effect level; NR = not reported;
ORW = organ weight changes; ORWT = organ weight; OV = ovary; PHOS = phosphate; PHY = physiology; REP = reproduction; RHIS = reproductive organ
histology; Score = Total Data Evaluation Score as described in US EPA (2003; Attachment 4-3); SMIX = organ weight changes relative to body weight; SR = serum;
TE = testes; U = unmeasured; UREA = urea; UX = reported as measured but measurements not reported; w = weeks; WCON = water consumption; WO = whole
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Figure 6.1 Mammalian TRV Derivation for Barium
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1) There are at least three results available for two test species within the growth, reproduction, and mortality effect groups.
There are enough data to derive a TRV.

2) There are are at least three NOAEL results available for calculation of a geometric mean.
3) The geometric mean of the NOAEL values for growth and reproductive effects equals 51.8 mg barium/kg BW/day.
4) The geometric mean NOAEL value is lower than the lowest bounded LOAEL for reproduction, growth, or mortality effects.

5) The mammalian wildlife TRV for barium is equal to 51.8 mg barium/kg bw/day which is the geometric mean of the NOAEL values for growth and reproduction.
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Table 6.2 Calculation of the Mammalian Eco-SSL for Barium

Food

Concentration of

Surrogate ]];I:Z:x Ingestion Ingei::)il(:n as Barium in Biota Barium in Eco-SSL
2 23 . 4
Receptor Group (mg dw/kg Rate (FIR) Proportion Type (i) LG HE G (mg/lgg
bW/d) 1 (kg dW/kg Of Diet (P )2 (Bl) (Cdiet) dW)
bw/d) : (mg/kg dw)

. = * Soil.
Mammalian 51.8 0.0875 0.032 B; = 0.156 * Soil, NA 3200
herbivore (vole) where i = plants

. _ & Qi
Mammalian ground 51.8 0.209 0.030 B, = 0.091* Soil NA 2000
insectivore (shrew) where 1 = earthworms

. — * = *
Mammallan 518 0130 0.043 B; Cflf‘ 0.0075 Cliet 0..091 9100
carnivore (weasel) where i = mammals Soil;

! The process for derivation of wildlife TRV is described in Attachment 4-5 of U.S. EPA (2003).

?Parameters (FIR, P,, B, values, regressions) are provided in U.S. EPA (2003) Attachment 4-1 (revised February 2005).
? B, = Concentration in biota type (i) which represents 100% of the diet for the respective receptor.
* Cy4iee = Concentration in the diet of small mammals consumed by predatory species (weasel).
*HQ=FIR * (Soil;* P+ B;) / TRV) solved for HQ=1 where Soil; = Eco-SSL (Equation 4-2; U.S. EPA, 2003).

NA = Not Applicable
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Rhinotermitidae. Journal of Entomological Science. 25 (1): 112-116.

Guyette, R. P. and Cutter, B. E. 1994. Barium and manganese trends in tree-rings as monitors of
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Metabolism of Mung Bean Seedlings. Plant Soil. 39[3]: 611-617.

Nyarai-Horvath, F., Szalai, T., Kadar, I., and Csatho, P. 1997. Germination characteristics of pea
seeds originating from a field trial treated with different levels of harmful elements. Acta Agron.
Hung. 452[147-154].

Ravikovitch, S. and Margolin, M. 1959. The Effect of Barium Chloride and Calcium Sulphate in
Hindering Selenium Absorption by Lucerne. Emp. J. Exp. Agric. 27: 235-240.
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Borzelleca J.F., Condie L.W_Jr., and Egle J.L. Jr. 1988. Short-term toxicity (one- and ten-day gavage) of barium
chloride in male and female rats. J. Am. Coll. Toxicol 7( 5): 675-686. RefID: 18734

Dietz, D. D. M. R. Elwell W. E. Davis Jr. and E. F. Meirhenry. 1992. Subchronic toxicity of barium chloride
dihydrate administered to rats and mice in the drinking water. Fundam. Appl. Toxicol. 19(4):527-37. RefID: 18186

McCauley, P. T. B. H. Douglas R. D. Laurie and R. J. Bull. 1985. Investigations into the effect of drinking water
barium on rats. Adv. Mod. Environ. Toxicol. 9(Inorg. Drinking Water Cardiovasc. Dis.): 197-210. RefID: 18115
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morphology in rats . Arch Oral Biol 18(5): 629-635. RefID: 757
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Perry, H. M. Jr, Kopp, S. J., Perry, E. F., and Erlanger, M. W. 1989. Hypertension and associated cardiovascular
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Schroeder, H. A. and Mitchener, M. 1975. Life-term effects of mercury, methyl mercury, and nine other tracemetals
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Schroeder, Henry A. and Mitchener, Marian. Life-term studies in rats. Effects of aluminum, barium, beryllium, and
tungsten. J. Nutr. 105(4):421-7. RefID: 17086.
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7.5 References Rejected for Use in Derivation of Wildlife TRVs

These references were reviewed and rejected for use in derivation of the Eco-SSL. The
definition of the codes describing the basis for rejection is provided at the end of the
reference sections.

Unrel 1972. Acta Physiologica Polonica. Volume 23, Number 1, 1972

Diss Autografts and allografts of the anterior cruciate ligament of the knee: experimental study of its
revascularization and histology original title: aloinjertos y autoinjertos de ligamento cruzado anterior
de la rodilla: estudio experimental de su revascularizacion e histologia 01358818

Diss Calcium-activated Potassium Channels from Rabbit Renal Brush Border Membrane Vesicles in
Planar Lipid Bilayers: Basic Single-channel Properties, Block by Amiloride Analogs and the Effect of
Magnesium on Calcium-activation (Calcium Activation) 01233575 ORDER NO: AAD92-21462

Diss a Characterization of the Effects of Cannabinoids in Rat Hippocampus (Marijuana, M Current, Win
55,212-2, Gaba) 01647233 ORDER NO: AAD98-33504

Diss Desensitization of the Capsaicin-activated Current in Rat Dorsal Root Ganglion Neurons
(Tachyphylaxis) 01448091 ORDER NO: AADAA-19538425

Diss the Effect of Intermittent Noise Exposure on the Rate of Wound Healing in Albino Rats (Image
Processing, Bioacoustics) 927073 ORDER NO: AAD86-18596

Diss Elemental Analysis of Bone for Ancient Diet Reconstruction 01157970 ORDER NO: AAD91-14659

Diss Geologic Models of Sediment-buffered Hydrothermal Vents: a Case Study of the Red Dog Zn-pb-ag

Orebody, Western Brooks Range, Alaska (Red Dog Orebody, Zinc-lead-silver) 01629666 ORDER
NO: AAD98-22586
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Influence of Myocardial Fiber Organization on Ventricular Function (Hypertrophic Cardiomyopathy)
01664135 ORDER NO: AAD99-04816

Mechanics and Model Identification in the Coronary Circulation (Blood Flow, Impedance,
Capacitance) 01160086 ORDER NO: AAD91-15105

Neuroprotection Against Excitotoxic Cell Damage in Rat Striatum and Hippocampus 01183033
ORDER NO: AADDX-93755

1978. (On the use of radioisotopic methods in an hygienic experiment).| AU- Moscow, USSR
GIGIENA I SANITARIYA No. 9:72-75.

Osteophilic Implant Materials: Design, Development and Applications 902284 ORDER NO:
AADB85-28677

Patch Clamp Study of a Large Conductance, Inward Rectifying, Potassium Channel in Cultured
Mouse Hippocampal Neurons (lon Channels, Neurophysiology, Electrophysiology) 950038
ORDER NO: AAD87-08323

Product for Preventing and Combating Food Toxicoses Originated by Mycotoxins. Eur. Pat.
Appl.:11 pp.

Regulation of Duodenal lon Transport by Uroguanylin and Cloning of Murine Intestinal Clc-2
Chloride Channel 01698611 ORDER NO: AAD99-24893

Abdulla, Fuad A. and Smith, Peter A. 1997. Nociceptin inhibits T-type Ca2+ channel current in
rat sensory neurons by a G-protein-independent mechanism. J. Neurosci. 17(22):8721-8728 .

Abel, P. W., Trapani, A., Aprigliano, O., and Hermsmeyer, K. 1980. Trophic effect of
norepinephrine on the rat portal vein in organ culture. Circulation Research. 47 ((5)): 770-775.
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copper modulate differentially the p2x4 receptor. Journal of Neurochemistry 74(4):1529-1537.

Aggarwal Rajesh and Boyden Penelope A(A). 1995. Diminished ca-2+ and ba-2+ currents in
myocytes surviving in the epicardial border zone of the 5-day infarcted canine heart. Circulation
Research 77(6):1180-1191.

Aiba, Sumi and Creazzo, Tony L. 1993. Comparison of the number of dihydropyridine receptors
with the number of functional L-type calcium channels in embryonic heart. Circ. Res
72(2):396-402

Albillos Almudena, Garcia Antonio G(A), Olivera Baldomero, and Gandia Luis. 1996.
Re-evaluation of the p/q ca-2+ channel components of ba-2+ currents in bovine chromaffin cells
superfused with solutions containing low and high ba-2+ concentrations. Pfluegers Archiv
European Journal of Physiology. 432(6):1030-1038.

Almers, W. and Mccleskey, E. W. 1984. Nonselective conductance in calcium channels of frog
rana-temporaria muscle calcium selectivity in a single-file pore. Journal of Physiology (London).
353 (0). 585-608.

Altura, B. M., Ogunkoya, A., Gebrewold, A., and Altura, B. T. 1979. Effects of ethanol on
terminal arterioles and muscular venules: direct observations on the microcirculation. Journal of
Cardiovascular Pharmacology 1(1):97-113.
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Alvarez Julio L and Vassort Guy(A). 1992. Properties of the low threshold calcium current in
single frog atrial cardiomyocytes: a comparison with the high threshold calcium current. Journal of
General Physiology 100(3):519-545.

Alvarez, R. J. 1976. A note on the rate of passage of the digesta in chickens fed
different levels of final molasses. Cuban Journal of Agricultural Science 10(2):169-172.

Alvarez, R. J. and Sanz, M. The effect of rice polishings diets on the rate of passage and intestinal
disaccharidase activity of broilers Cuban Journal of Agricultural Science. 18 (2). 1984 (Recd.
1985). 173-177.

Alzen, G., Banning, S., and Gunther, R. 1987. [Sonographic detectability of narcotic drug
containers in the gastrointestinal tract. Experimental research in the dog]. <Original>
Sonographische Nachweisbarkeit von Betaubungsmittelbehaltnissen im Gastrointestinaltrakt.
Experimentelle Untersuchung beim Hund. RoFo. Fortschritte auf dem Gebiete der
Rontgenstrahlen und der

Amedee, T., Large, W. A., and Wang, Q. 1990. Characteristics of chloride currents activated by
noradrenaline in rabbit ear artery cells. Journal of Physiology 428:501-16.

Anderson, G. 1., McKeown, D. B., Partlow, G. D., and Percy, D. H. 1987. Rectal resection in the
dog. A new surgical approach and the evaluation of its effect on fecal continence. Veterinary
Surgery 16(2):119-25.

Anderson, S., Brismar, T., and Hansson, E. 1995. Effect of external K super(+), Ca super(2+), and
Ba super(2+) on membrane potential and ionic conductance in rat astrocytes Cell. Mol. Neurobiol.
vol. 15,( no. 4, ):pp. 439-450.

Andres, S. Facultad de Veterinaria Caceres Espagne Departamento de Medicina y Sanidad Animal,
Mane, M. C., Sanchez, J., Barrera, R., Zaragoza, C., and Jimenez, A. 1997. Response to barium
selenate supplementation in sheep kept at pasture in the Mediterranean area. <Original> Reponse a
une supplementation de selenate de baryum de moutons en elevage extensif en region
mediterraneenne Veterinary Research. v. 28(6) :p. 539-545.

Antonio, A., Rocha e Silva, M., and Yashuda, Y. 1973. Tachyphylactic effect of barium on
intestinal smooth muscle Arch. Int. Pharmacodyn. Ther. 204(2):260-7.

Aoki, Y., Albrecht, F. E., Bergman, K. R., and Jose, P. A. 1996. Stimulation of Na(+)-K(+)-2Cl-
cotransport in rat medullary thick ascending limb by dopamine. American Journal of Physiology
271(6 Pt 2):R1561-7.

Aono Tadashi. 1996. Histopathological and ultrastructural studies on pulp response and dentin
bridge formation by the treatment of exposed pulp with alpha-tricalcium phosphate solid. Shikwa
Gakuho 96(8):811-835.

Appel, A., Heinrich, M., and Brettel, H. F. 1975. [Injuries of the rectum in barium contrast
enema]. <Original> Rectumverletzungen bei BariumkontrasteinlaufenDer Chirurg; Zeitschrift fur
alle Gebiete der operativen Medizen; 46

Apsite, M. Changes in the morphological composition of blood and in the levels of some trace
elements in blood and bone marrow of chicks given large doses of barium, copper, and cobalt
(1968) Mikroelem. Organizme Ryb Ptits 99-124. Editor(s): Bermane, S.. Publisher: Izd. "Zinatne",
Riga,
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Archer, F., Doherty, P., and Bolsover S(A). 1997. Cell adhesion molecules induce calcium influx
in neurons developing in culture. Society for Neuroscience Abstracts 23(1-2):1969.

Aromolaran, A. S. and Large, W. A. 1999. Comparison of the effects of divalent cations on the
noradrenaline-evoked cation current in rabbit portal vein smooth muscle cells J. Physiol.
(Cambridge U. K.) 520(3):771-782

Arver, S. and Sjostrand, N. O. Functions of adrenergic and cholinergic nerves in canine effectors of
seminal emission Acta Physiologica Scandinavica. 115 (1). 1982. 67-78.

Athar, M., Chaudhry, N. I., Shakoor, A., and Khan, M. A. 1996. Studies on end-to-end colonic
anastomosis in the dog: a comparison of techniques. Acta veterinaria Hungarica 44(3):349-56.

Aucelio, J. G. 1988. Influence of steroid ovarian hormones and calcium on drug-induced
contractions of the isolated immature uterine muscle of mouse. An analysis of histamine receptor
system. General Pharmacology 19(3):483-7.

Badgaiyan, R. D. Intracerebroventricular chloride infusion enhances
water intake in rats Physiology & Behavior. 41 (6). 1987. 605-608.

Badgaiyan, R. D. 1989. Third ventricular chloride infusions enhance drinking in water deprived
rats. Physiology & Behavior 45(5):951-4.

Badgaiyan, R. D. and Bhargava, R. P. 1986. Influence of intracerebroventricularly infused anions
on feedingresponse. Physiology and Behavior 38(6):761-764.

Baez, J. L., Hendrick, M. J., Walker, L. M., and Washabau, R. J. 1999. Radiographic,
ultrasonographic, and endoscopic findings in cats with inflammatory bowel disease of the stomach
and small intestine: 33 cases (1990-1997). Journal of the American Veterinary Medical Association
215(3): 349-54.

Baggio, G., Castelli, M., and Greggia, A. Influence of sodium
3,4,5-trimethoxybenzoyl-.epsilon.-aminocaproate (C3) on barium chloride cardiotoxicity in
anesthetized rats Riv. Farmacol. Ter. (1971) 2(4):.

Bailer, B. 1998. Barium carbonate: case reports Biologische Tiermedizin 15(3): 101-102.

Bailey, M., Capasso, G., Agulian, S., Giebisch, G., and Unwin, R. 1999. The relationship between
distal tubular proton secretion and dietary potassium depletion: evidence for up-regulation of H+
-ATPase. Nephrology, Dialysis, Transplantation 14(6):1435-40.

Baiocco, A., Boujon, C. E., Hafeli, W., Cherubini, Y. D., Bestetti, G. E., and Rossi, G. L. 1993.
Megaoesophagus in rats: a clinical, pathological and morphometrical study. Journal of
Comparative Pathology 108(3):269-81.

Banchelli, G., Raimondi, L., Ghelardini, C., Pirisino R(A), Bertini, V., De Munno A, and
Lucchesini, F. 2000. Benzylamine-related compounds stimulate rat vas deferens neurotransmission

and potentiate memory in the mouse acting as potassium channel blockers. Pharmacological
Research 41(2): 151-162.

Barlas, M., Gokcora, H., Erekul, S., Dindar, H., and Yucesan, S. 1992. Human amniotic
membrane as an intestinal patch for neomucosal growth in the rabbit Model. Journal of Pediatric
Surgery 27(5):597-601.
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Barnes, D., Brown, V. T., and Colowick, S. Stimulation of sugar uptake and dna synthesis of 3t3
cells by particulates Journal of Cell Biology. 75 (2 Part 2). 1977 373a

Bartos, J. and Habrda, J. 1975. Skiabaryum-Spofa (barium sulphate) in the prevention and
treatment ofdiarrhoea in new-born calves. Veterinarni Medicina 20(5):261-268.

Bastos-Ramos, W. P., Fortes, V. A., and Ramos, A. O. Antiarrhythmic and other cardiac actions of
dropropizine Revista de Ciencias Biomedicas. 5 (0). 1984 (Recd. 1985). 27-32.

Bauman, V. K., Valinietse, M. Yu, and Berzin, N. I. The effect of strontium and some other
bivalent cations on the development of rachitis in chickens. Sel'skokhozyaistvennaya Biologiya. 8
(4). 1973 585-589.

Bayliss, D. A., Li, Yu Wen, and Talley, E. M. 1997. Effects of serotonin on caudal raphe neurons:
Inhibition of N- and P/Q-type calcium channels and the afterhyperpolarization vol. 77, no. 3, pp.
1362-1374 J. Neurophysiol.

Bekar, L. K. and Walz, W. 1999. Evidence for chloride ions as intracellular messenger substances
in Astrocytes. Journal of Neurophysiology 82(1):248-54.

Belle, M., Hanss, M., Guillaumont, M., Leclercq, M., and Guinet, R. 1991.
Des-gamma-carboxyprothrombin detection by immunoblotting after polyacrylamide gel
affinoelectrophoresis in human plasmas. Electrophoresis 12(4):294-7.

Berman, M. R., Peterson, J. N., Yue, D. T., and Hunter, W. C. Effect of isoproterenol on force
transient time course and on stiffness spectra in rabbit papillary muscle in barium contracture J .
Journal of Molecular and Cellular Cardiology. 20 (5). 1988. 415-426.

Beyer, W. N., Day, D., Morton, A., and Pachepsky, Y. 1998. Relation of lead exposure to
sediment ingestion in mute swans on the Chesapeake Bay, USA FEnvironmental Toxicology and
Chemistry 17(11):2298-2301.

Beyer, W. Nelson(A), Day Daniel, Melancon Mark J, and Sileo Louis. 2000. Toxicity of anacostia
river, washington, dc, usa, sediment fed to mute swans (Cygnus olor). Environmental Toxicology
and Chemistry. 19(3):731-735.

Bidon J-C(A), Souilem, O., Gogny, M., Blin, M. , Vu, A. Tuan, and Jondet, A. 1995. Effect of
temperature reduction on the vas deferens hyperresponsiveness of sensitized mice. Journal of
Autonomic Pharmacology 15(4):227-238.

Binet, L., Binet, P., Miocque, M., Morin, H., Pechery, C., and Roux, M. 1972. [Farnesol,
psychosedative and spasmolytic drug]. <Original> Le farnesol, substance psycho-sedative et
spasmolytique. Therapie 27(5):893-905.

Bisaillon, A. 1981. Gross anatomy of the cardiac blood vessels in the North American beaver
(Castor canadensis). Anatomischer Anzeiger 150(3):248-58.

Bjornhag, G. and Sjoblom, L. 1977. Demonstration of coprophagy in some rodents. Swedish
Journal of Agricultural Research 7(2):105-113.

Blaineau, S., Jacquemond, V., Allard, B., Amsellem, J., Moutin, M. J., and Rougier, O. 1993.
Inward barium current and excitation-contraction coupling in frog twitch muscle fibres. Journal of
Muscle Research and Cell Motility 14(2):158-66.
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Blair, G. K., Castner, P., Taylor, G., Newman, D., and Santoso, B. 1988. Esophageal atresia--a
rabbit model to study anastomotic healing and the use of tissue adhesive fibrin Sealant. Journal of
Pediatric Surgery 23(8):740-3.

Blass, C. E., Ee, R. T. van, and Wilson, J. W. 1991. Microvascular and histological effects on
cortical bone of applieddouble-loop cerclage. Journal of the American Animal Hospital Association
27(4):432-434.

Blech, W. and Weiss, I. 1975. [Ribonuclease activity following partial hepatectomy in the liver of
healthy and alloxan diabetic rats and histological findings in the islets of Langerhans (author's
transl)]. <Original> Ribonucleaseaktivitat in der Leber nach partieller Hepatektomie bei gesunden
und alloxan-diabetischen Ratten mit histologischer Untersuchung der Langerhansschen Inseln
Experimentelle Pathologie 10(1-2):28-38.

Boccadoro, B., Leonardi, L., Calvari, A. R., and Ferrandi, B. 1972. (Normal radiographic
appearance of the gastrointestinal tract ofsheep). Clinica Veterinaria 95(No0.9):349-366.
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secondary to sepsis in rats. Relation to outcome. Archives of Surgery 119(1):117-20.
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hypersensitivity and inflammatory cell delivery by sterile barium peritonitis. Journal of Surgical
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channels in frog and rat sympathetic neurons. Journal of Neuroscience 14(8):5011-27.
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Stelzner, T. J. 1994. BQ123, an ETA-receptor antagonist, attenuates hypoxic pulmonary
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Bouron, A. and Reber, B. F. 1994. Differential modulation of pharmacologically distinct
components of Ca2+ currents by protein kinase C activators and phosphatase inhibitors in
nerve-growth-factor-differentiated rat pheochromocytoma (PC12) cells. Pflugers Archiv
427(5-6):510-6.

Bouron, Alexandre, Becker, Charlotte, and Porzig, H. Functional expression of voltage-gated Na+
and Ca2+ channels during neuronal differentiation of PC12 cells with nerve growth factor or
forskolin Naunyn-Schmiedeberg's Arch. Pharmacol. (1999) 359(5):370-377

Bouron Alexandre, Soldatov Nikolai M, and Reuter Harald(A). 1995. The beta-1-subunit is
essential for modulation by protein ¢ of an human and a non-human I-type ca-2+ channel. FEBS
Letters 377(2):159-162.
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Archipelago, Ecuador. J. Volcanol. Geotherm. Res. (1992) 52(1-3):83-105.
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[The role of Na(+) pump inhibition induced by Ca2(+) ions in the development of pathologic
changes during calcium overload in myocardial cells]. <Original> Uloha inhibicie Na(+)-pumpy
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Literature Rejection Categories

Rejection Criteria Description Receptor

ABSTRACT Abstracts of journal publications or conference Wildlife

(Abstract) presentations. Plants and Soil Invertebrates

é%CcE)T E STUDIES Single oral dose or exposure duration of three days or less. | Wildlife

AIR POLLUTION . . . . . Wildlife

(Air P) Studies describing the results for air pollution studies. Plants and Soil Invertebrates
Studies that describe the effects of the contaminant on

ALTERED RECEPTOR surgically-altered or chemically-modified receptors (e.g., Wildlife

(Alt) right nephrectomy, left renal artery ligature, hormone
implant, etc.).

AQUATIC STUDIES Wildlife

(Aquatic)

Studies that investigate toxicity in aquatic organisms.

Plants and Soil Invertebrates

ANATOMICAL STUDIES

Studies of anatomy. Instance where the contaminant is

(Anat) used in physical studies (e.g., silver nitrate staining for Wildlife
histology).

BACTERIA . . - L . Wildlife

(Bact) Studies on bacteria or susceptibility to bacterial infection. Plants and Soil Invertebrates

]SIIJ%Q,%%UMULATION Studies reporting the measurement of the concentration of | Wildlife

(Bio Acc) the contaminant in tissues. Plants and Soil Invertebrates

BIOLOGICAL PRODUCT Stufiles of b.1010glcal. tO).(lcaltltS, including venoms, fungal Wildlife

(BioP) toxins, Bacillus thuringiensis, other plant, animal, or Plants and Soil Invertebrates
microbial extracts or toxins.
Studies reporting results for a biomarker having no

?Bllc())il/[;\ RKER reported association with an adverse effect and an Wildlife
exposure dose (or concentration).
Studies that report data only for carcinogenic endpoints

(sjjéllj{]gll}lg\lso GENICITY such as tumor induction. Papers that report systemic Wildlife

(Carcin) toxicity data are retained for coding of appropriate Plants and Soil Invertebrates
endpoints.
Studies reporting methods for determination of

CHEMICAL METHODS contaminants, purification of chemicals, etc. Studies Wildlife

(Chem Meth) describing the preparation and analysis of the contaminant | Plants and Soil Invertebrates
in the tissues of the receptor.

Igl(i)(l)\l ggggg\%as Studies reported in conference and symposium Wildlife

(CP) proceedings. Plants and Soil Invertebrates

DEAD Studlqs reporting resqlgs for .dead organisms. Studleg . Wildlife

(Dead) reporting field mortalities with necropsy data where it is Plants and Soil Invertebrates
not possible to establish the dose to the organism.

DISSERTATIONS Dissertations are excluded. However, dissertations are Wildli

. . ildlife

(Diss) flagged for possible future use.
Studies reporting results for testing of drug and therapeutic

DRUG effects and side-effects. Therapeutic drugs include Wildlife

(Drug) vitamins and minerals. Studies of some minerals may be Plants and Soil Invertebrates
included if there is potential for adverse effects.

DUPLICATE DATA Studies reporting results that are duplicated in a separate Wildlife

(Dup)

publication. The publication with the earlier year is used.

Plants and Soil Invertebrates




Literature Rejection Categories

Rejection Criteria

Description

Receptor

Studies of ecological processes that do not investigate

g&%ﬁ%g%lﬁs effects of contaminant exposure (e.g., studies of “silver” Wildlife
(Ecol) fox natural history; studies on ferrets identified in iron Plants and Soil Invertebrates
search).
EFFLUENT Studies reporting effects of effluent, sewage, or polluted Wildlife
(Effl) runoff. Plants and Soil Invertebrates
Studies reporting a result for endpoints considered as
gggé\?gll\%Aéi\lfgp OINT ecologically relevant but is not used for deriving Eco-SSLs | Plants and Soil Invertebrates
(ERE) (e.g., behavior, mortality).
Studies reporting what happens to the contaminant, rather
CONTAMINANT than what happens to the organism. Studies describing the Wildlife
FATE/METABOLISM intermediary metabolism of the contaminant (e.g., Plants and Soil Invertebrates
(Fate) radioactive tracer studies) without description of adverse
effects.
FOREIGN LANGUAGE L . Wildlife
(FL) Studies in languages other than English. Plants and Soil Invertcbrates
FOOD STUDIES Food science studies conducted to improve production of Wildlife
(Food) food for human consumption.
FUNGUS Studies on fungus Wildlife
(Fungus) gus. Plants and Soil Invertebrates
GENE Studies of genotoxicity (chromosomal aberrations and Wildlife
(Gene) mutagenicity). Plants and Soil Invertebrates
HUMAN HEALTH . . . Wildlife
(HHE) Studies with human subjects. Plants and Soil Invertebrates
IMMUNOLOGY Studies on the effects of contaminants on immunological Wildlife
(IMM) endpoints. Plants and Soil Invertebrates
INVERTEBRATE Studies that investigate the effects of contaminants on Wildlife
(Invert) terrestrial invertebrates are excluded.
IN VITRO In vitro studies, including exposure of cell cultures, Wildlife
(In Vit) excised tissues and/or excised organs. Plants and Soil Invertebrates
Studies administering lead shot as the exposure form.
%LEe IZES}SII;?T These studies are labeled separately for possible later Wildlife
retrieval and review.
Authors must report that the study was conducted using
natural or artificial soil. Studies conducted in pore water or
MEDhlA any other aqueous phase (e.g., hydropon}c solgtlon), filter Plants and Soil Invertebrates
(Media) paper, petri dishes, manure, organic or histosoils (e.g., peat
muck, humus), are not considered suitable for use in
defining soil screening levels.
?{{/E{SODS Studies reporting methods or methods development Wildlife
without usable toxicity test results for specific endpoints. Plants and Soil Invertebrates
Studies examining the minerals required for better
?QESII;SL REQUIREMENTS production of animals for human consumption, unless Wildlife
there is potential for adverse effects.
Studies that report data for combinations of single
MIXTURE toxicants (e.g. cadmium and copper) are excluded. Wildlife
(Mix) Exposure in a field setting from contaminated natural soils | Plants and Soil Invertebrates

or waste application to soil may be coded as Field Survey.




Literature Rejection Categories

Rejection Criteria

Description

Receptor

Studies reporting the use of existing data for modeling,

MODELING i.e., no new organism toxicity data are reported. Studies Wildlife
(Model) which extrapolate effects based on known relationships Plants and Soil Invertebrates
between parameters and adverse effects.
NO CONTAMINANT OF Studies that do not examine the toxicity of Eco-SSL Wildlife
CONCERN . .
contaminants of concern. Plants and Soil Invertebrates
(No COC)
NO CONTROL Studies which lack a control or which have a control that is | Wildlife
(No Control) classified as invalid for derivation of TRVs. Plants and Soil Invertebrates
Studies for which results are stated in text but no data is
NO DATA provided. Also refers to studies with insufficient data Wildlife
(No Data) where results are reported for only one organism per Plants and Soil Invertebrates
exposure concentration or dose (wildlife).
Studies with no usable dose or concentration reported, or
an insufficient number of doses/concentrations are used
based on Eco-SSL SOPs. These are usually identified
NO DOSE or CONC aftqr examiqation of full paper. This includes stgdies Wildlife
(No Dose) which examine effects after exposure to contaminant Plants and Soil Invertebrates
ceases. This also includes studies where offspring are
exposed in utero and/or lactation by doses to parents and
then after weaning to similar concentrations as their
parents. Dose cannot be determined.
NO DURATION Studies with no exposure duration. These are usually Wildlife
(No Dur) identified after examination of full paper. Plants and Soil Invertebrates
NO EFFECT Studies with no relevant effect evaluated in a biological Wildlife
(No Efct) test species or data not reported for effect discussed. Plants and Soil Invertebrates
NO ORAL Studies using non-oral routes of contaminant
administration including intraperitoneal injection, other Wildlife
(No Oral) P .
injection, inhalation, and dermal exposures.
NO ORGANISM Studies that do not examine or test a viable organism (also | Wildlife

(No Org) or NO SPECIES

see in vitro rejection category).

Plants and Soil Invertebrates

Papers that could not be located. Citation from electronic

NOT AVAILABLE searches may be incorrect or the source is not readil Wildlife
ot Avai . ants and Soil Invertebrates
(Not Avail) BN y y Pl d Soil I b
NOT PRIMARY Papers that are not the original compilation and/or Wildlife
(Not Prim) publication of the experimental data. Plants and Soil Invertebrates
NO TOXICANT No toxicant used. Publ.lcatlons' often report responses to Wildlife
(No Tox) changes in water or soil chemistry variables, e.g., pH or Plants and Soil Invertebrates
temperature. Such publications are not included.
NO TOX DATA Studies where toxicant used but no results reported that Plants and Soil Invertebrates
(No Tox Data) had a negative impact (plants and soil invertebrates).
NUTRIENT Nutrlt.lon.studles reporting no concentration related Plants and Soil Invertebrates
(Nutrient) negative impact.
Studies of the effects of nutrient deficiencies. Nutritional
NUTRIENT DEFICIENCY deficient diet is identified by the author. If reviewer is Wildlife
(Nut def) uncertain then the administrator should be consulted.
Effects associated with added nutrients are coded.
Studies examining the best or minimum level of a
(IL%BRITION chemical in the diet for improvement of health or Wildlife
maintenance of animals in captivity.
88%%?{?3% ENT Studies which examine other ambient conditions: pH, Wildlife

(OAC)

salinity, DO, UV, radiation, etc.

Plants and Soil Invertebrates




Literature Rejection Categories

Rejection Criteria

Description

Receptor

OIL Studies which examine the effects of oil and petroleum Wildlife
(Oil) products. Plants and Soil Invertebrates
Organic matter content of the test soil must be reported by
the authors, but may be presented in one of the following
ways; total organic carbon (TOC), particulate organic
carbon (POC), organic carbon (OC), coarse particulate
organic matter (CPOM), particulate organic matter (POM),
ash free dry weight of soil, ash free dry mass of soil,
OM, pH percent organic matter, percent peat, loss on ignition .
(OM, pH) (LOI), organic matter content (OMC). L
With the exception of studies on non-ionizing substances,
the study must report the pH of the soil, and the soil pH
should be within the range of $4 and #8.5. Studies that
do not report pH or report pH outside this range are
rejected.
Studies which examine the effects of organic metals. This
includes tetracthyl lead, triethyl lead, chromium
picolinate, phenylarsonic acid, roxarsone, 3-nitro-4-
ORGANIC METAL phenylarsonic acid,, zinc phosphide, monomethylarsonic Wildlif
(Org Met) acid (MMA), dimethylarsinic acid (DMA), trimethylarsine ndhie
oxide (TMAO), or arsenobetaine (AsBe) and other organo
metallic fungicides. Metal acetates and methionines are
not rejected and are evaluated.
There are a high number of studies in the literature that
expose rats or mice to high concentrations of lead in
S o .
LEAD BEHAVIOR OR HIGH drmklpg Water (0..1, 1 to 2% solutions) and then gbsewe
behavior in offspring, and/or pathology changes in the s
DOSE MODELS . Wildlife
(Pb Behav) brain of the exposed dam and/or the progeny. Only a
representative subset of these studies were coded.
Behavior studies examining complex behavior (learned
tasks) were also not coded.
PHYSIOLOGY STUDIES Physiology studies where adverse effects are not s
. . . Wildlife
(Phys) associated with exposure to contaminants of concern.
PLANT Studies of terrestrial plants are excluded. Wildlife
(Plant)
PR!MATE Primate studies are excluded. Wildlife
(Prim)
The author states that the information in this report has
PUBL AS been published in another source. Data are recorded from | Wildlife
(Publ as) only one source. The secondary citation is noted as Publ Plants and Soil Invertebrates
As.
Derivation of Quantitative Structure-Activity
QSAR RelaFloqshlps (QSAR) isa form of .rr}odelmg. QSAR Wildlife
(QSAR) publications are rejected if raw toxicity data are not Plants and Soil Invertebrates
reported or if the toxicity data are published elsewhere as
original data.
REGULATIONS Regulations and related publications that are not a primary | Wildlife
(Reg) source of data. Plants and Soil Invertebrates
Studies in which the data reported in the article are not
REVIEW Pubicarion 5 compiaton of daa pushed esewtere, | Y9I
(Rev) P P p ) Plants and Soil Invertebrates

These publications are reviewed manually to identify other
relevant literature.




Literature Rejection Categories

Rejection Criteria

Description

Receptor

SEDIMENT CONC Studies in which the only exposure concentration/dose Wildlife
(Sed) reported is for the level of a toxicant in sediment. Plants and Soil Invertebrates
SCORE Papers in which all studies had data evaluation scores at or
(Score) lower then the acceptable cut-off (#10 of 18) for plants Plants and Soil Invertebrates
and soil invertebrates).
SEDIMENT CONC Studies in which the only exposure concentration/dose Wildlife
(Sed) reported is for the level of a toxicant in sediment. Plants and Soil Invertebrates
SLUDGE Studies on the effects of ingestion of soils amended with Wildlife
sewage sludge. Plants and Soil Invertebrates
SOIL CONC Studies in which the only exposure concentration/dose Wildlife
(Soil) reported is for the level of a toxicant in soil.
SPECIES Studies in which the species of concern was not a Plants and Soil Invertebrates
terrestrial invertebrate or plant or mammal or bird. Wildlife
STRESSOR Stu.dle?s examining the interaction of a stressor (e.g., wildlife
radiation, heat, etc.) and the contaminant, where the effect .
(QAQ) . . Plants and Soil Invertebrates
of the contaminant alone cannot be isolated.
SURVEY Studies reportlng.the toxicity of a contamme}nt in the field Wildlife
over a period of time. Often neither a duration nor an .
(Surv) o Plants and Soil Invertebrates
exposure concentration is reported.
REPTILE OR AMPHIBIAN Studies on reptiles and amphibians. These papers flagged | Wildlife
erp or possible later review. ants and Soil Invertebrates
(Herp) f ible 1 i Pl d Soil I b
UNRELATED Studies that are unrelated to contaminant exposure and s
. Wildlife
(Unrel) response and/or the receptor groups of interest.
WATER QUALITY STUDY Studies of water qualit Wildlife
(Wqual) quatity. Plants and Soil Invertebrates
YEAST Wildlife

(Yeast)

Studies of yeast.

Plants and Soil Invertebrates
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Appendix 6.1 Mammalian Toxicity Data Extracted for Wildlife Toxicity Reference Value (TRV)

Barium
Ref Exposure Effects Conversion to mg/kg bw/day Result Data Evaluation Score
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Biochemical
1 | 18734 |Borzelleca et al, 1988 Barium chloride 65.95 |Rat (Rattus norvegicus ) 1| 5 [0/100/145/209/300 N [Xperd| mgkgbw/d| U [GV| 10 | d 37 d [JV[F|[C|Lab|CHM| UREA | BL 100 | 'Y |0.196 [ N | 0.0180 660 |10 8 [10]10]|10| 1 [ 4 |10)10]| 4 |77
2 | 18124 |Perry et al, 1983 Barium chloride 100 |Rat (Rattus norvegicus ) 1] 4 [0/1/10/100 N | NR mg/L U |DR[{ 4 |mo| NR [NR|[JV[F|[C|Lab|CHM| ATPT | HE| 10.0 | 100 [ Y [0.435] Y | 0.0220 [ 0.506| 5.06 [10| 5] 5|10[ 7 [ 1] 8 ]10[10[ 4 [70
3 | 18186 |Dietz et al, 1992 Barium chloride dihydrate 100 |Rat (Rattus norvegicus ) 2| 6 (0/4.3/17/32.9/61.1/120.7 N | ADL | mg/kgbw/d|UX[DR| 92 | d |43-44| d [JV [M|[ C|[Lab|CHM| PHOS | SR | 430 | 17.0 | Y [ 0.197) N | 0.0230 | 430 | 17.0 [10| 5 )10]10]10[ 1 | 8 |10]|10] 4 [ 78
4 | 18750 |Perry et al, 1989 Barium chloride 100 |Rat (Rattus norvegicus ) 2 | 2 ]0/100 N [ ADL mg/L U [IDR[ 16 |mo| NR [NR|JV|[F|[ C|Lab| ENZ | Other | HE 100 | Y ]0.045[ Y | 0.0224 498 |10 S[S5[10] 7] 1]4]10[10] 4]66
Behavior
5 | 18427 |Tardiff et al, 1988 Barium chloride 100 |Rat (Rattus norvegicus ) 1] 4 [0/2.1/9.7/45.7 N | DLY |mgkgbw/d| M [DR| 13 | w 4 w |JV|B| C|Lab| FDB | FCNS | WO | 45.7 Y [0.497 | N | 0.0528 [ 45.7 10| 5]10{10[10| 4 ) 4|8 |10[4]75
6 | 18186 |Dietz et al, 1992 Barium chloride dihydrate 100 [Rat (Rattus norvegicus ) 2| 6 (0/4.3/17/32.9/61.1/120.7 N | ADL |mg/kgbw/d|UX|DR| 92 | d [43-44| d |JV|B| C|Lab| FDB | WCON|WO| 61.0 | 121 | Y | 0.340[ N | 0.0375 | 61.0 [ 121 | 10| 5|10[10|10] 4 |10[10[10]| 4 |83
7 | 18186 |Dietz et al, 1992 Barium chloride dihydrate 100 |Mouse (Mus musculus) 1] 6 [0/12.4/41.9/82.9/164.7/436.2 N | ADL |mg/kgbw/d|UX|DR| 92 | d |43-44| d [JV[M|[ C|Lab| FDB | WCON|WO| 165 | 436 | Y [0.038 | N | 0.0052 | 165 | 436 [10| 5])10]|10[10| 4 ])10]10]|10[ 4 |83
Physiology
8 | 18124 |Perry et al, 1983 Barium chloride 100 |Rat (Rattus norvegicus ) 1] 4 [0/1/10/100 N | NR mg/L U |DR[{ 8 |mo| NR [NR[JV[F|[C|Lab|PHY | BLPR | WO| 1.00 | 10.0 [ Y [0.348 ]| Y | 0.0210 [0.060]| 060 [10| 5] 5|10[ 7 |4 | 8]10]10[ 4|73
9 [ 18750 |Perry et al, 1989 Barium chloride 100 |Rat (Rattus norvegicus ) 1| 4 [0/0.05/0.2292/2.029 N | ADL | mg/org/d | U |IDR| 8 |mo| NR |[NR|JV|F| C|Lab| PHY | BLPR [WO| 0.050| 023 | Y | 0.045[Y | 0.0224 | 1.10 [ 5.10 | 10| S| 5 [10| 7| 4|8 ([10[10] 4|73
10 | 18115 [McCauley et al, 1985 Barium chloride 100 |Rat (Rattus norvegicus ) 4] 2 ]0/250 N [ ADL mg/L U DR[{ 5 |mo| NR [NR|[NR|NR| C | Lab | PHY | HTRT | HE [ 250 N [0.600 ]| N | 0.0625 [ 26.0 10| 5] 5]10[{5|4)4]10]10][ 4 |67
11 | 18750 |Perry et al, 1989 Barium chloride 100 |Rat (Rattus norvegicus) 2] 2 [0/100 N | ADL mg/L U [DR| 16 [mo| NR [NR|JV[F| C | Lab| PHY | BLPR | WO 100 | Y | 0.045[ Y | 0.0224 498 |10 5| 5[10] 74 [4]10]10] 4 [69
Pathology
12 | 18427 [Tardiff et al, 1988 Barium chloride 100 |Rat (Rattus norvegicus ) 1] 4 10/2.1/9.7/45.7 N | DLY |mgkgbw/d| M |IDR| 8 w 4 w |JV|M| C|[Lab[ORW| SMIX | AR| 10.0 [ 50.0 | Y [ 0497 | N | 0.0528 | 2.10 | 9.70 |10 5 [10]10]10| 4 [ 8 |10] 10| 4 [81
13 | 18186 [Dietz et al, 1992 Barium chloride dihydrate 100 |Rat (Rattus norvegicus ) 2| 6 (0/4.3/17/32.9/61.1/120.7 N | ADL | mg/kgbw/d|UX|DR| 92 | d |43-44[ d [JV[M[ C |[Lab | ORW|ORWT | KI [ 17.0 | 329 [ Y [0.191 | N| 0.0223 | 17.0 | 329 [10| 5101010 4 |10]10]|10[ 4 |83
14 | 18186 [Dietz et al, 1992 Barium chloride dihydrate 100 [Mouse (Mus musculus) 1] 6 [0/12.4/41.9/82.9/164.7/436.2 N | ADL |mg/kgbw/d|UX|DR| 92 | d [43-44| d |JV|M| C|Lab|ORW| SMIX | LI | 419 | 829 | Y | 0.028[ N | 0.0039 | 419 [ 82.9 | 10| 5|10[10|10] 4 |10[10[10]| 4 |83
16 | 1858 |Schroeder and Mitchener, 1975 Barium acetate 100 [Mouse (Mus musculus) 112 [0/5 N | NR mg/L U |[DR| 520 | d [19-20| d [JV|B| C [ Lab| HIS | EDMA | WO 500 Y | 0.027 [ N | 0.0038 0710 | 10| 5[ 5|10 6 [ 4| 4]10[10| 4 |68
Reproduction
16 | 18186 [Dietz et al, 1992 Barium chloride dihydrate 100 |Rat (Rattus norvegicus ) 2| 6 (0/4.3/17/32.9/61.1/120.7 N | ADL |mg/kgbw/d|UX|DR| 92 | d |43-44[ d [JV[M|[ C|Lab| REP | RHIS | TE [ 121 Y | 0307 | N[ 0.0342 | 121 10| 5]10[10[10|10) 4] 1 ]10[ 4 |74
17 | 18734 [Borzelleca et al, 1988 Barium chloride 65.95 |Rat (Rattus norvegicus ) 1] 5 [0/100/145/209/300 N | Xperd|mgkgbw/d| U |GV| 10 | d 37 d [JV[F[C|Lab| REP | RHIS |OV [ 209 | 300 [ Y [0.196| N | 0.0180 138 198 [10| 8 | 10| 1010 4 |10]10][10| 4 |86
18 | 18186 [Dietz et al, 1992 Barium chloride dihydrate 100 |Mouse (Mus musculus) 1] 6 [0/12.4/41.9/82.9/164.7/436.2 N | ADL | mg/kgbw/d|UX|DR| 92 | d |43-44| d [JV[M|[C|Lab| REP | RHIS | TE[ 165 | 436 [ N [0.016 | N | 0.0024 [ 165 | 436 [10| 5 ])10]10[10[10]10]10]|10[ 4 |89
Growth
19 | 17086 [Schroeder and Mitchener, 1975 Barium acetate 100 |Rat (Rattus norvegicus) 1(2|0/5 N | DLY mg/L U |IDR| 520 | d 21 d [JV|[B| C| Lab| GRO | BDWT | WO| 5.00 Y | 0245 N | 0.0279 | 0.570 10| 5| 5(10[ 6|8 4]10]10| 4 (|72
20 | 18053 |Stoewsand et al, 1988 Barium chloride 100 |Rat (Rattus norvegicus) 1] 2 (0/4.714 N | DLY | mglorg/d | U [FD | 29 d | NR [NR|JV[M]| C | Lab| GRO | BDWT | WO| 4.70 N [ 0267 N | 0.0232 | 16.5 10[{10] 5|10 5|84 [10[10] 4|76
21 | 18186 [Dietz et al, 1992 Barium chloride dihydrate 100 |Rat (Rattus norvegicus ) 2| 6 (0/4.3/17/32.9/61.1/120.7 N | ADL | mg/kgbw/d|UX|DR| 92 | d | 4344 d [JV[B|[ C|[Lab| GRO| BDWT |WO| 61.0 | 121 [ Y [0.340| N | 0.0375 [ 61.0 | 121 (10| 5 ]|10|10[10f 8 |10]10]|10[ 4 |87
22 | 18186 |Dietz et al, 1992 Barium chloride dihydrate 100 [Mouse (Mus musculus) 1] 6 [0/12.4/41.9/82.9/164.7/436.2 N | ADL |mg/kgbw/d|UX|DR| 92 | d [43-44| d |JV|M]| C| Lab| GRO | BDWT |WO| 165 | 436 | Y | 0.038[ N[ 0.0052 | 165 | 436 | 10| 5 |10[10|10]| 8 |10[10[10]| 4 |87
23 | 18734 |Borzelleca et al, 1988 Barium chloride 65.95 |Rat (Rattus norvegicus) 1] 5 [0/100/145/209/300 N | X perd|mgkgbw/d| U |GV| 10 | d 37 d |JV[B]| C| Lab| GRO | BDWT | WO| 300 Y [ 0253 | N[ 0.0222 198 10 8 |10]10[10| 8 | 4 [10][10] 4 | 84
24 | 1858 |Schroeder and Mitchener, 1975 Barium acetate 100 [Mouse (Mus musculus) 1] 2 (0/5 N NR mg/L U [DR]| 10 d | 19-20( d |JV|[F]| C| Lab| GRO [ BDWT [ WO 500 [ Y | 0.018 N| 0.0026 0741110 S| 5| 5] 6[8]4]10[10[ 4|67
Survival
25 | 18186 |Dietz et al, 1992 Barium chloride dihydrate 100 |Rat (Rattus norvegicus ) 2| 6 10/4.3/17/32.9/61.1/120.7 N | ADL |mg/kgbw/d|UX|DR| 92 | d [43-44| d |JV|M]| C| Lab| MOR| MORT |WO| 61.0 | 121 | Y | 0340 N | 0.0748 | 61.0 [ 121 | 10| 5|10[10[10] 9 |10[10[10]| 4 |88
26 | 18734 |Borzelleca et al, 1988 Barium chloride 65.95 |Rat (Rattus norvegicus ) 1| 5 ]0/100/145/209/300 N [Xperd| mgkgbw/d| U [GV[ 10 | d 37 d [JV[F[C|Lab| MOR| MORT | WO|[ 209 | 300 | Y [0.196]| N | 0.0180 [ 138 198 [10| 8 J10]10[10f 9 |10]10[10[ 4 |91
27 | 18186 |Dietz et al, 1992 Barium chloride dihydrate 100 [Mouse (Mus musculus) 1] 6 [0/12.4/41.9/82.9/164.7/436.2 N | ADL |mg/kgbw/d|UX|DR| 13 | d [43-44| d |JV|M]| C | Lab| MOR| MORT | WO| 165 | 436 | Y | 0.038| N[ 0.0052 | 165 | 436 | 10| 5 |10[10[10] 9| 8 [10[10]| 4 |86
Data Not Used to Derive Wildlife Toxicity Reference Value
28 | 17086 |Schroeder and Mitchener, 1975 Barium acetate 100 |Rat (Rattus norvegicus) 1] 2 (0/5 N | DLY mg/L U [DR| 1173 | d 21 d |JV[B]| C|Lab| MOR| LFSP [ WO| 5.0 Y [0486) N | 0.0517 | 0.532 10055100694 |1]10] 4|64
29 | 17086 [Schroeder and Mitchener, 1975 Barium acetate 100 |Rat (Rattus norvegicus) 1(2|0/5 N | DLY mg/L U |IDR| 540 | d 21 d [JV[B| C|Lab|ORW|ORWT | HE| 5.0 Y | 0486 N | 0.0517 | 0.532 105|510 6|4 4] 1]10] 4|59
30 [ 757 |Mercado and Bibby 1973 Barium chloride 100 |Rat (Rattus norvegicus) 1] 2 [0/50 N | ADL mg/L U [DR] 50 d 23 d |JV[M]| C| Lab| PHY [ GPHY | TH | 50.0 N [0.267 | N | 0.0302 | 5.65 105|510 5]4])4|1]10] 4|58
36 | 757 [Mercado and Bibby 1973 Barium chloride 100 |Rat (Rattus norvegicus ) 1] 2 ]0/50 N [ ADL mg/L U DR[| 50 | d 23 d [JV[M|[ C|Lab| GRO| BDWT | WO|[ 50.0 N [0.267 | N | 0.0302 [ 5.65 10| 5] 510584 ]1]10[4]62
30 [ 18115 |McCauley et al, 1985 Barium chloride 100 |Rat (Rattus norvegicus) 1] 5 [0/1/10/100/250 N | ADL mg/L U [DR| 36 [ w| NR [NR|NR[M]| C | Lab| HIS | HYPL | AR| 250 N [0.600 ) N | 0.0625 | 26.0 100 5] 5)10[{5]4])4|1]10] 4|58
31 | 18750 [Perry et al, 1989 Barium chloride 100 |Rat (Rattus norvegicus ) 3 | 4 [0/0.058/0.279/2.5 N | ADL | mg/org/d | U [DR| 16 |mo| NR [NR[JV [F|[ C|[Lab| GRO| BDWT|WO| 2.50 Y | 0.045] Y [ 0.0224 | 55.6 10 5| 5107 |8]4]1][10] 4] 64
32 | 18750 [Perry et al, 1989 Barium chloride 100 [Rat (Rattus norvegicus ) 3 | 4 [0/0.058/0.279/2.5 N | ADL | mg/org/d | U |IDR| 16 |mo| NR |[NR|JV |F| C| Lab|CHM | CALC | HE | 2.50 Y | 0.045] Y [ 0.0224 | 55.6 10 S| 5107 | 1])4]|8[10] 4] 64
33 | 17086 |Schroeder and Mitchener, 1975 Barium acetate 101 |Rat (Rattus norvegicus) 23 (0/5 N | DLY mg/L U |IDR| 98 d 21 d JV [B| C| Lab|CHM| GLUC | SR 5.00 | Y [ 0.245] N | 0.0279 0570 | 10| 5[ 5|10 6 | 1 | 4|10[10]| 4| 65
34 | 1858 |Schroeder and Mitchener, 1975 Barium acetate 100 |Mouse (Mus musculus) 1] 2 |0/5 N NR mg/L U [DR| 520 [ d | 19-20( d |JV[M]| C | Lab| MOR| LFSP [ WO 5.00 [ Y ]0.027 [ N | 0.0038 0710110 S[S5]5]6[9]4]1]10][4]59
All abbreviations and definitions are used in coding stuides are available from Attachment 4-3 of the Eco-SSL guidance (U.S. EPA 2003).
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