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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, 2005). The derivation procedures represent the collaborative effort of a
multi-stakeholder group consisting of federal, state, consulting, industry, and academic
participants led by what is now the U.S. EPA Office of Solid Waste and Emergency Response
(OSWER).

This document provides the Eco-SSL values for selenium and the documentation for their
derivation. This document provides guidance and is designed to communicate national policy on
identifying selenium 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.
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20 SUMMARY OF ECO-SSLs FOR SELENIUM

Selenium is a naturally occurring element found in all environmental media: air, soil, sediment,
and water. In nature it is found in the sulfide ores of heavy metals and predominates in
approximately 40 minerals including clausthalite, naumannite, tiemannite, and berzelianite
(Budavari, 1996; Fishbein, 1991). Selenium is also found in volcanic rock, sandstone, shale,
carbonates, bedrock, coal oil, and mineral oil (Kent and Spycher, 1994; Langer, 1993).

Selenium may be released to the environment from natural sources such as volcanic eruptions,
leaching and weathering of rocks, and volatilization as a result of biomethylation by plants and
bacteria (ATSDR, 1996). Anthropogenic releases of selenium may result from use in the
manufacture and production of glass, pigments, rubber, metal alloys, textiles, petroleum, medical
therapeutic agents, anti-dandruff shampoos, veterinary medicines, fungicides, gaseous insulators,
and photographic emulsions (USDOI, 1985; ATSDR, 1996). The burning of coal, oil and solid
waste may also contribute to selenium in the environment (NRC, 1976; ATSDR, 1996).

Background concentrations
reported for many metals in U.S. 4
soils are described in Attachment 35 X
1-4 of the Eco-SSL guidance
(U.S. EPA, 2003). Typical
background concentrations of
selenium in U.S. soils are plotted
in Figure 2-1 for both eastern and

Conc (mg/kg dw)

western U.S. soils. 151

Is, the chemical forms of N T
In soils, the chemical forms o
selenium are largely dependent 5] C;j :I:
on pH and oxidation-reduction 0
potentials (McNeal and East West
Balistrieri, 1989). Selenium can
exist in the 2-, 0, 4+, and 6+ Figure 2-1 Typical Background Y e M
oxidation states (McNeal and Concentrations of Selenium
Balistrieri, 1989). Speciation of in U.S. Soils D
selenium in soils is also e
influenced by the chemical and mineralogical composition of the soil, +— noh
microbial intervention, and the nature of the adsorbing surfaces (Neal, +«— 75t
1990). Selenium has a sorptive affinity for hydrous metal oxides, clays, “«—  th Percentile
and organic materials. In well-aerated alkaline soils, inorganic selenium

exists primarily as the oxyanions selenite (Se(4+)) and selenate (Se(6+)).
Selenite is soluble, but can strongly adsorb to soil minerals and organic material (Tokunaga et al.,
1997), while selenate is the most mobile of selenium compounds because of its high water
solubility and inability to adsorb to soil particles (ATSDR 1996). Alkaline soils formed from
parent materials high in selenium are also high in biologically available selenium (Mayland et al.,
1989). In poorly aerated soils, inorganic Se predominates as the relatively soluble selenide and
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elemental forms (Mayland et al.,1989).

Transformations of selenium in soils appear to be microbially mediated. Many fungi, bacteria,
and actinomycetes that occur in soils are capable of reducing inorganic selenium salts either to
elemental forms or to organic compounds (Neal, 1990). Oxidized forms of selenium are affiliated
with increased availability and toxicity. Immobilization of selenium involves the formation of
many organic compounds including amino acids, proteins, selenium compounds and selenides
(Neal, 1990). Selenium is also transformed by mineralization and methylation. Volatilization of
selenium from soils is influenced by a variety of factors including microbial activity, temperature,
moisture, time, and the concentration of water soluble selenium (HSDB).

In plants, selenium is an essential element for growth. In the environment, uptake and
accumulation by plants is influenced by the concentration and form of selenium present in soils
(Neal, 1990). The most bio-available forms of selenium are considered to be those fractions
which are soluble (McNeal and Balistrieri, 1989). Other factors that influence selenium content
in plants include pH, soil mineralogical composition, and plant species (Neal, 1990).

Some species that readily absorb selenium from soils include many species of Astragalus,
Machaeranthera, Haploapappus, and Stanleya. These plants are often regarded as primary
selenium indicators as their growth is restricted to seleniferous areas (Rosenfeld and Beath,
1964). Primary indicator plants often demonstrate an offensive odor, the intensity of which may
be a qualitative indicator of selenium concentration (Rosenfeld and Beath, 1964). Other species
of plants including grains and grasses accumulate surprisingly low levels of selenium (Mayland et
al., 1989). In general, agricultural crops have a low tolerance for selenium (Mikkelsen et al.,
1989).

Phytotoxicity from Se(4+) and Se (6+) occurs when selenium is absorbed, translocated, and
incorporated into selenium analogs of essential sulfur compounds (Mikkelsen et al., 1989).
Toxicity is demonstrated by stunted growth, chlorosis, pink leaf veins, and pink root tissue
(Mikkelsen et al. 1989). Younger plants demonstrate increased susceptibility to selenium toxicity
compared to mature plants (Rosenfeld and Beath, 1964).

Selenium is an essential trace element in animals and has been shown to be a natural component
in the enzyme glutathione peroxidase and other proteins. Selenium toxicity is most likely to
occur in animals grazing on seleniferous forage, or as a result of including seleniferous grain in
their diet (James et al, 1989). Acute effects in animals following the ingestion of plants
containing high levels of selenium include abnormal posture and movement, watery diarrhea,
labored respiration, abdominal pain, prostration, and death (James et al., 1989). Chronic effects
in animals include alkali disease and bind staggers. In wildlife, elevated selenium concentrations
in the diet are associated with adverse reproductive and developmental effects including reduced
growth or survival of young (Ohlendorf, 1989).
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The Eco-SSL values derived to date for selenium are summarized in Table 2.1.

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

Plants

Soil Invertebrates

Wildlife

Avian

Mammalian

0.52

4.1

1.2

0.63

Eco-SSL values were derived for all receptor groups. The Eco-SSL values for selenium range
from 0.52 mg/kg dry weight (dw) for plants to 4.1 mg/kg dw for soil invertebrates. With the
exception of the plant and mammalian values, these values are higher than the 95" percentile of
reported background soil concentrations of selenium in eastern and western U.S. soils (Figure
2.1). The Eco-SSLs for plants and mammalian wildlife are higher than the median value for
eastern U.S. soils and the 75" percentile for western U.S. soils.

Eco-SSL for Selenium
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3.0 ECO-SSL FOR TERRESTRIAL PLANTS

Of the papers identified from the literature search process, 184 papers were selected for
acquisition for further review. Of those papers acquired, 16 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). Seventeen study
results received an Evaluation Score greater than ten (U.S. EPA, 2003; Attachment 3-1). These
studies are listed in Table 3.1.

The studies in Table 3.1 are sorted by bioavailability score. There are 8 studies eligible for Eco-
SSL derivation with a bioavailability score of two. These results are used to derive the plant Eco-
SSL for selenium (U.S. EPA, 2003; Attachment 3-2). The Eco-SSL is the geometric mean of the
maximum acceptable toxicant concentration (MATC) and 20% effective concentration (EC,,)
values for 6 species under different test conditions (pH and % organic matter (OM)) and is equal
to 0.52 mg/kg dw.

40 ECO-SSL FOR SOIL INVERTEBRATES

Of the papers identified from the literature search process, 33 papers were selected for acquisition
for further review. Of those papers acquired, one 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 study results
received an Evaluation Score greater than ten (U.S. EPA, 2003; Attachment 3-1). These studies
are listed in Table 4.1.

The studies in Table 4.1 are sorted by bioavailability score. There are three studies eligible for
Eco-SSL derivation with a bioavailability score of two. These results are used to derive the soil
invertebrate Eco-SSL for selenium (U.S. EPA, 2003; Attachment 3-2). The Eco-SSL is the
geometric mean of the 20% effective concentration (EC,,) values for three test species and is
equal to 4.1 mg/kg dw.
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Table 3.1 Plant Toxicity Data - Selenium

P Study ) . .Bio-. _ Tox Z-S(Z));I\gﬂﬁz Total. Eligible for | Used
Reference Number | 1D Test Organism Soil pH| OM% | availability | ERE Parameter | at mgrkg Evaluation Ec_o-S_SL for Eco
Score dw) Score Derivation? | SSL?
TN & Associates, 2000 56444 \Y Alfalfa Medicago sativa 6.3 0.1 2 GRO ECy 0.1 18 Y Y
TN & Associates, 2000 56444 W Barley Hordeum vilgare 6.3 0.1 2 GRO ECy 0.2 18 Y Y
TN & Associates, 2000 56444 X Brassica Brassica rapa 6.3 0.1 2 GRO ECy 0.2 18 Y Y
Singh et al., 1980b 21715 Raya Brassica juncea 7.9 0.17 2 GRO MATC 14 13 Y Y
Singh et al., 1980a 21716 Berseem Trifolium alexandrinum 8 0.14 2 GRO MATC 16 12 Y Y
Wan et al., 1988 7562 g Alfalfa Medicago sativa L. 5.6 1.3 2 GRO MATC 0.9 12 Y Y
Wan et al., 1988 7562 h Alfalfa Medicago sativa L. 6.9 11 2 GRO MATC 0.9 12 Y Y
Singh and Singh, 1979 21714 Cowpea Vigna sinensis 8 0.1 2 GRO MATC 0.8 11 Y Y
Geometric Mean 0.52

Data Not Used to Derive Plant Eco-SSL

Wan etal., 1988 7562 a alfalfa Medicago sativa L. 7.2 0.8 2 GRO | NOAEC 15 12 N N
Wan et al., 1988 7562 b barley Hordeum vulgare L. 7.2 0.8 2 GRO | NOAEC 15 12 N N
Wan etal., 1988 7562 c beet Beta vulgaris L. 7.2 0.8 2 GRO | NOAEC 15 12 N N
Wan et al., 1988 7562 d tomato Lycopersicon esculentum Mill. 7.2 0.8 2 GRO | NOAEC 15 12 N N
Wan etal., 1988 7562 e alfalfa Medicago sativa L. 6.7 1.1 2 GRO | LOAEC 0.5 12 N N
Wan etal., 1988 7562 f alfalfa Medicago sativa L. 6.8 0.9 2 GRO | NOAEC 3.0 12 N N
TN & Associates, 2000 56444 S Alfalfa Medicago sativa 5.0 5.0 0 GRO ECx 16 Y N
TN & Associates, 2000 56444 T Barley Hordeum vilgare 5.0 5.0 0 GRO ECy 16 Y N
TN & Associates, 2000 56444 U Brassica Brassica rapa 5.0 5.0 0 GRO ECy 16 Y N

EC,, = Effect concentration for 10% of test population
EC,, = Effect concentration for 10% of test population
ECs, = Effect concentration for 50% of test population

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

Eco-SSL for Selenium

NOAEC = No observed adverse effect concentration
ns = Not specified
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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Table 4.1 Invertebrate Toxicity Data - Selenium

P Study _ Soil !3io-_ _ Tox Tc_)x Value Total_ Eligible for |Used for
Reference Number| 1D Test Organism pH OM% | availability | ERE Parameter (Soil Conc at| Evaluation Ec_o-S_SL Eco-
Score mg/kg dw) Score Derivation? | SSL?
Checkai et al., 2004 92935 Earthworm Eisenia fetida 7.1 1.0 2 REP EC,g 3.4 18 Y Y
Checkai et al., 2004 92935 Enchytraeidae |Enchytraeis crypticus 7.1 1.0 2 REP ECy 44 18 Y Y
Checkai et al., 2004 92935 Springtail Folsomia candida 7.1 1.0 2 REP EC,g 4.7 18 Y Y
Geometric Mean 4.1

EC,, = Effect concentration for 10% of test population REP = Reproduction
ERE = Ecologically relevant endpoint Y =Yes
N = No Bioavailability Score described inGuidance for Developing Eco-SSLs (U.S.EPA, 2003)
OM = Organic matter content Total Evaluation Score described inGuidance for Developing Eco-SSLs (U.S. EPA, 2003)
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5.0 ECO-SSL FOR AVIAN WILDLIFE

The derivation of the Eco-SSL for avian 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 representing different trophic levels based on the wildlife exposure model and
the TRV (U.S. EPA, 2003).

5.1 Avian TRV

The literature search completed according to the Eco-SSL guidance (U.S. EPA, 2003; Attachment
4-1) identified 1,734 papers with possible toxicity data for either avian or mammalian species.

Of these studies, 1,534 were rejected for use as described in Section 7.5. Of the remaining
studies, 69 contained data for avian test species. These papers were reviewed and the data were
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 provided as Table 5.1. The complete results
are included as Appendix 5-1.

Within the reviewed papers, there are 219 results for biochemical (B1O), behavior (BEH),
physiology (PHY), pathology (PTH), reproduction (REP), growth (GRO), and survival (MOR)
effects that meet the Data Evaluation Score of >65 for use to derive the TRV (U.S. EPA, 2003;
Attachment 4-4). These data are plotted in Figure 5.1 and correspond directly with the data
presented in Table 5.1. The no-observed adverse effect level (NOAEL) results for growth and
reproduction are used to calculate a geometric mean. This result 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 reproduction and growth was calculated at 0.606 mg
selenium/kg bw/day. This value, however, is higher than the lowest bounded LOAEL for
reproduction, growth, or survival. Therefore, the TRV is equal to the highest bounded NOAEL
lower than the lowest bounded LOAEL for reproduction, growth or survival and is equal to 0.290
mg selenium/kg bw/day.
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Avian Toxicity Data Extracted for Wildlife Toxicity Reference Value (TRV)

Table 5.1

Selenium
Page 1 of 4
glel| s
8 % 2 % » @ x N
gl2|g| £ |2 =R O N
o< X [a) 5 5] % D 8 kS 8 B
S|le | W P %) 53 3} ® o= [a
= Slg|s| 5|8 EHE Fl 2 |gldelds
= Ref o|2|e| 8|8 =2k 8| 8 |28|42 %2 |3
& ) sl 2 o = <&} D g 3 2 Q2 @ c 2 o [=2) S
x Reference No. Test Organism S|l & 8] & |58 & i | zE|JE|R
Biochemical (BIO
1 |Hoffman et al, 1991 1374 |Mallard (Anas platyrhynchos ) 7|U|FD| 14 |w| 2 yr |AD| M | ENZ | GLPX | PL | 0.0550 | 0.110 | 76
2 |Stone and Soares, 1976 2898 |Japanese Quail (Coturnix japonica) 2| U|[FD| 32 |d| NR |NR|SM| F |CHM| HEME | BL| 0.120 70
3 |Hoffman et al 1989 1373 |Mallard (Anas platyrhynchos ) 4|U|FD| 6 |w| 1 d|JV|NR|CHM| GLTH | LI | 134 268 | 75
4 |[Dafalla and Adam, 1986 1273 |Chicken (Gallus domesticus) 3|U|FD| 4 |w| 7 d|JV| B|ENZ|GLAD| SR 0.0676 | 70
5 |Gregory and Edds, 1984 1321 |Turkey (Meleagris gallopavo ) 2|U|FD| 18 |d]| 16 | d|JV| M|[ENZ| GLPX| LI 0.116 | 69
6 |Van Vleet etal, 1981 80 |Duck (Anas platyrhynchos ) 2|U|FD| 15 | d 1 d|JV| M| ENZ| GLPX | BL 0.268 | 69
7 |Stanley et al, 1996 1569 |Mallard (Anas platyrhynchos ) 2 |[UX|FD| 122 | d 1 yr |[AD| B | CHM| HMGL | BL 0.382 | 74
8 |Hoffman and Heinz, 1998 25896 [Mallard (Anas platyrhynchos ) 2|M|FD| 10 |w]| 19 |mo|AD| M |CHM| GENZ | BL 0.481 | 68
9 |Elzubeir and Davis, 1988 1294 |Chicken (Gallus domesticus) 2|U|FD| 24 |d]| 14 | d|JV|M|[ENZ| GLPX| LI 0.788 | 70
10 [Hoffman et al, 1991 1377 |Mallard (Anas platyrhynchos ) 3|UX|FD| 4 |w]| 1 d|JV| B|ENZ| GLPX | PL 113 | 75
11 [Hoffman et al, 1992 1376 |Duck (Anas platyrhynchos ) 3|UX|FD| 4 |w]| 1 d|JV| B|ENZ| GLPX | LI 120 | 75
12 [Hoffman et al, 1992 1378 |Mallard (Anas platyrhynchos ) 3|UX|FD| 4 |w]| 1 d|JV| B|ENZ| GLPX | LI 123 | 75
13 [Hoffman et al 1989 1373 |Mallard (Anas platyrhynchos ) 4|U|FD| 6 |[w| 1 d | JV|NR|CHM| GLTH | LI 1.34 | 69
14 [Hoffman et al, 1996 1375 |Mallard (Anas platyrhynchos ) 2|U|FD| 2 |w| 1 d|JV| B|ENZ| GLPX | PL 304 |71
15 [Hoffman et al, 1996 1375 |Mallard (Anas platyrhynchos ) 3|U|[FD| 2 |w| 1 d|JV| B|ENZ| GLPX | PL 323 |71
16 [Hoffman et al, 1996 1375 |Mallard (Anas platyrhynchos ) 3|U|[FD| 2 |w| 1 d|JV| B|ENZ| GLPX | PL 323 |71
17 |Hoffman et al, 1996 1375 |Mallard (Anas platyrhynchos ) 3|U|[FD| 2 |w| 1 d|JV| B|ENZ| GLPX | PL 416 | 71
18 [Hoffman et al, 1996 1375 |Mallard (Anas platyrhynchos ) 2|U|[FD| 2 |w| 1 d|JV| B|ENZ| GLPX | PL 773 | 71
19 [Hoffman et al, 1996 1375 |Mallard (Anas platyrhynchos ) 2|U|FD| 2 |w| 1 d|JV| B|ENZ| GLPX | LI 814 | 71
20 |Hoffman et al, 1996 1375 |Mallard (Anas platyrhynchos ) 2|U|FD| 2 |w| 1 d|JV| B|ENZ| GLPX | PL 8.46 | 71
Behavior (BEH)
21 |Echevarria et al., 1988 1289 |Chicken (Gallus domesticus) 4|U|FD| 3 |w| 1 d|JV|M|[FDB| FCNS |WO| 0.213 | 0.426 | 78
22 |Cantor et al., 1984 1245 |Chicken (Gallus domesticus) 4|{U|DR| 7 |d 6 d|JV|M|[FDB| FCNS |WO| 0717 | 143 | 74
23 |Hoffman et al, 1992 1378 |Mallard (Anas platyrhynchos ) 3|UX|FD| 4 |w]| 1 d|JV| B |FDB| FCNS [WO| 1.23 4.94 | 82
24 |Heinz et al 1988 1355 |Mallard (Anas platyrhynchos ) 5 |UX|[FD| 1 |w]| 1 d | JV|NR| FDB | FCNS [WO| 1.56 313 | 85
25 |Heinz et al 1988 1355 |Mallard (Anas platyrhynchos ) 5 |UX|FD| 3 |w| 1 d | JV|NR| FDB | FCNS [WO| 2.13 4.26 | 85
26 |Heinz et al 1996 1357 |Mallard (Anas platyrhynchos ) 3|U|[FD| 2 |w| 1 d | JV|NR| FDB | FCNS [WO| 2.40 481 | 74
27 |Heinz et al 1996 1357 |Mallard (Anas platyrhynchos ) 3|U|[FD| 1 |w| 1 d | JV|NR| FDB | FCNS [WO| 3.49 6.99 | 80
28 |Heinz et al 1996 1357 |Mallard (Anas platyrhynchos ) 3|U|[FD| 2 |w| 1 d | JV|NR| FDB | FCNS [WO| 4.16 8.32 | 80
29 |El-Begearmi and Combs, 1982 1290 |Chicken (Gallus domesticus) 4|U|FD| 4 |w| 1 d|JV| B | FDB| FCNS (WO 0.0912| 73
30 |Poley et al., 1937 3787 |Chicken (Gallus domesticus ) 2|M|FD| 1 [w]| NR |NR|SM| F [ FDB | FCNS [WO 0.127 | 73
31 |El-Begearmi and Combs, 1982 1290 |Chicken (Gallus domesticus) 3|U|FD| 4 |w| 1 d|JV| B | FDB| FCNS (WO 0.130 | 73
32 |El-Begearmi and Combs, 1982 1290 |Chicken (Gallus domesticus) 4|U|FD| 4 |w| 1 d|JV| B | FDB| FCNS (WO 0.180 | 73
33 |Santolo et al 1999 1535 |American Kestrel (Falco sparverius) 3|M|FD| 11 |w]| NR |mo|AD| B | FDB | FCNS |WO 0.708 | 73
34 |Elzubeir and Davis, 1988 1294 |Chicken (Gallus domesticus) 2|U|FD| 24 |d| 14 | d|JV| M| FDB | FCNS |WO 0.788 | 73
35 |Davis et al, 1996 1278 |Chicken (Gallus domesticus ) 2| U |FD| 21 [d]| 14 | d|JV| M| FDB| FCNS [WO 0.855 | 73
36 |Heinz et al 1996 1357 |Mallard (Anas platyrhynchos ) 2(|U|FD| 2 |w| 1 d | JV|NR| FDB | FCNS (WO 3.04 | 68
Physiology (PHY)
37 |Jensen, 1986 1402 |Chicken (Gallus domesticus ) 4|U|FD| 3 |w| 1 d [JV| M| PHY | FDCV |WO| 0.0740 | 0.370 | 71
38 |Hegazy and Adachi, 2000 7725 |Chicken (Gallus domesticus ) 2|U|FD| 15 | d 1 d | JV|NR| PHY | FDCV [WO| 0.0859 66
39 |O'Toole and Raisheck 1997 1476 |Mallard (Anas platyrhynchos ) 4|1 U|FD| 150 | d | NR [NR[JV| M |PHY| IRRI |NK| 0518 | 1.29 | 79
40 |Albers et al 1996 1208 |Duck (Anas platyrhynchos) 5(U|FD| 16 |w| 1 yr [AD| M | PHY | GPHY | FE | 1.29 258 | 75
41 |Cantor et al., 1984 1245 |Chicken (Gallus domesticus) 4|{U|DR| 7 |d 9 d|JV| B |PHY | FDCV [WO| 1.45 290 | 74
42 |Elzubeir and Davis, 1988 1294 |Chicken (Gallus domesticus) 2|U|FD| 24 |d| 14 | d|JV| M|PHY | FDCV |WO 0.788 | 73
43 |Lowry and Baker, 1989 1445 |Chicken (Gallus domesticus) 2|U|FD| 14 |d 8 d|JV| M| PHY | FDCV [WO 155 | 73
44 |Donaldson and McGowan, 1989 | 1285 |Chicken (Gallus domesticus ) 3|U|FD| 20 |d 1 d|JV| M| PHY | FDCV [WO 227 | 73
Pathology (PTH)
45 |Hegazy and Adachi, 2000 7725 |Chicken (Gallus domesticus ) 2|U|FD| 15 | d 1 d | JV|NR|ORW| SMIX [ TS | 0.0859 66
46 |Stone and Soares, 1976 2898 |Japanese Quail (Coturnix japonica) 2| U|[FD| 32 | d| NR |NR|AD| F |[ORW| SMIX | LI | 0.120 66
47 |Van Vleet et al, 1981 80 |Duck (Anas platyrhynchos ) 2|U|FD| 28 |d 1 d|JV| M| HIS | NCRO | GZ| 0.153 72
48 |Stanley et al, 1996 1569 |Mallard (Anas platyrhynchos ) 3 |UX|FD| 122 | d 1 yr |AD| B |[ORW|ORWT |WO| 0.212 | 0.425 | 83
49 |Heinz and Hoffman 1998 1353 |Mallard (Anas platyrhynchos ) 2|M|[FD| 75 | d| 18 |mo|SM| F | GRS | BDWT |WO| 0.456 71
50 |Heinz et. al., 1989 1354 |Duck (Anas platyrhynchos ) 6 [UX|FD| 3 |w]| NR |NR|SM| F | GRS [ BDWT |WO| 0.468 | 0.937 | 80
51 |Heinz and Hoffman 1996 1352 |Mallard (Anas platyrhynchos ) 2|M|[FD| 4 |w]| NR |mo|AD| B | ITX | GITX |WO| 0.508 70
52 |Heinz and Hoffman 1996 1352 |Mallard (Anas platyrhynchos ) 2|M|[FD| 4 |w]| NR |mo|AD| B | ITX | GITX |WO| 0.563 70
53 |Sell and Horani, 1976 1550 |Chicken (Gallus domesticus) 2|U|FD| 23 |d 8 d|JV| M| ITX | GITX [WO| 0.629 74
54 |Smith et al, 1988 1562 |Black-crowned night-heron (Nycticorax nyct]l 3 |UX|FD| 92 [ d | NR [NR|AD| B | GRS | BDWT |WO| 0.675 | 2.03 | 79
55 |O'Toole and Raisheck 1997 1476 |Mallard (Anas platyrhynchos ) 4| U |FD| 8 |d| NR [NR|JV| M| HIS| GHIS [FO| 0.728 | 1.82 | 75
56 |Hoffman et al, 1991 1374 |Mallard (Anas platyrhynchos ) 7|U|FD| 14 |w| 2 yr |AD| M [ORW| SMIX | LI'| 0903 | 1.81 | 79
57 |Sell and Horani, 1976 1550 |Japanese Quail (Coturnix japonica) 2|U|FD| 23 |d 8 d|JV| B | ITX | GITX [WO| 0.909 73
58 |Heinz and Hoffman, 1987 1356 |Mallard (Anas platyrhynchos ) 2 |[UX|FD| 41 | d 1 yr [AD| M | GRS | BDWT |WO| 1.00 72
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59 [Heinz and Hoffman, 1987 1356 |Mallard (Anas platyrhynchos ) 6 |[UX|FD| 57 |[d 2 yr [SM| B | GRS | BDWT |WO| 1.03 258 | 81
60 [Hoffman et al, 1991 1377 |Mallard (Anas platyrhynchos ) 3|UX|FD| 4 |w 1 d|{Jv]| B [ORW|ORWT]| LI 1.13 453 | 82
61 [Hoffman et al, 1992 1376 |Duck (Anas platyrhynchos) 3|UX|FD| 4 |w 1 d|{Jv]| B [ORW|ORWT]| LI 1.20 480 | 82
62 |Green and Albers, 1997 1319 |Mallard (Anas platyrhynchos ) 5(|U|[FD| 16 |w]| 14 |mo|AD| M| HIS | GHIS | LI 1.22 244 | 78
63 |Albers et al 1996 1208 |Duck (Anas platyrhynchos ) 5(|U|[FD| 16 |w 1 yr [AD| M | GRS | BDWT |WO| 1.29 258 | 75
64 [Yamamoto and Santolo, 2000 25901 [American Kestrel (Falco sparverius) 3(M|[FD| 77 | d| NR |NR|AD| B | GRS | BDWT [WO| 1.53 69
65 [Heinz et al 1988 1355 |Mallard (Anas platyrhynchos ) 5|UX|FD| 6 |w 1 d [JV|NR[ORW|ORWT]| LI 1.60 79
66 [Hoffman et al, 1996 1375 |Mallard (Anas platyrhynchos ) 2| U[FD| 2 |w 1 d|[{Jv]| B [ORW|ORWT]| LI 3.04 70
67 [Hoffman et al, 1996 1375 |Mallard (Anas platyrhynchos ) 3|U|[FD| 2 |w 1 d|[{Jv]| B [ORW|ORWT]| LI 3.23 6.45 | 80
68 [Hoffman et al, 1996 1375 |Mallard (Anas platyrhynchos ) 3|U|[FD| 2 |w 1 d|{Jv| B|[ORW|ORWT]| LI | 416 8.32 | 80
69 |Wiemeyer and Hoffman, 1996 1622 |Owl (Otus asio) 3({M|[FD| 3 |mo| 3 yr|{LB| B | GRS | BDWT |WO| 4.49 153 | 83
70 [Jensen et al., 1977 1404 |Chicken (Gallus domesticus) 5|U([FD| 2 |w 1 d|[{JvV]| B [ORW]| SMIX | LI 6.34 119 | 73
71 |Hoffman et al, 1996 1375 |Mallard (Anas platyrhynchos ) 3|U|[FD| 2 |w 1 d|[{Jv]| B [ORW|ORWT]| LI 6.94 72
72 |Hoffman et al, 1996 1375 |Mallard (Anas platyrhynchos ) 2| U[FD| 2 |w 1 d|{Jv]| B [ORW|ORWT]| LI 8.14 74
73 |Dafalla and Adam, 1986 1273 |Chicken (Gallus domesticus) 3|U|[FD| 4 |w 7 d|[Jv]| B | HIS|NCRO| LI 0.0676 | 73
74 |Heinz and Fitzgerald 1993 1350 |Mallard (Anas platyrhynchos ) 5 |UX[{FD| 1 |w]| NR |mo|AD| M| GRS | BDWT |WO 0.563 | 74
75 |Santolo et al 1999 1535 |American Kestrel (Falco sparverius) 3[{M|[FD| 11 |w]| NR |NR|AD| M| GRS | BDWT |WO 0.708 | 73
76 |Elzubeir and Davis, 1988 1294 |Chicken (Gallus domesticus) 2| U|[FD| 24 |d| 14 | d|JV| M |ORW| SMIX | LI 0.788 | 73
77 |Davis, el. al. 1996 1278 |Chicken (Gallus domesticus ) 2| U |FD| 21 [d]| 14 | d|JV| M|ORW|ORWT| LI 0.855 | 73
78 |Heinz et. al., 1989 1354 |Duck (Anas platyrhynchos ) 2 |UX[FD| 3 |w]| NR |NR|SM| F | GRS | BDWT |WO 0.962 | 71
79 |Hoffman et al, 1992 1378 |Mallard (Anas platyrhynchos ) 3|UX|FD| 4 |w 1 d|[{Jv]| B | HIS| GHIS | LI 123 | 78
80 [Heinz et al 1988 1355 |Mallard (Anas platyrhynchos ) 5 |UX|FD| 6 |w 1 d [JV|NR[ORW|ORWT]| LI 156 | 79
81 [Donaldson and McGowan, 1989 1285 |Chicken (Gallus domesticus) 3|U|[FD| 20 |d 1 d|[{JV| M|[ORW|ORWT]| LI 227 |73
82 |Heinz 1993 1347 |Duck (Anas platyrhynchos ) 2| U|[FD| 5 |w]| NR |mo|AD| M| GRS | BDWT |WO 5.75 | 66
83 [Hoffman et al, 1996 1375 |Mallard (Anas platyrhynchos ) 2|U[FD| 2 |w 1 d|[{Jv]| B [ORW|ORWT]| LI 7.73 | 74
84 |Hoffman et al, 1996 1375 |Mallard (Anas platyrhynchos ) 2| U[FD| 2 |w 1 d|{Jv]| B [ORW|ORWT]| LI 846 | 74
Reproduction (REP)
85 |Thapar et al 1969 1592 |Chicken (Gallus domesticus ) 3|U|FD| 76 [w]| 1 d|[LB| F | EGG|EGWT|EG| 0.092 | 0.368 | 83
86 |Stanley et al, 1996 1569 |Mallard (Anas platyrhynchos ) 3 |UX|FD| 122 | d 1 yr |AD| B | REP [ HTCH |WO]| 0.212 | 0.425 | 89
87 |Poley and Moxon, 1937 3788 |Chicken (Gallus domesticus ) 41 U|FD| 1 [w| NR |NR[LB| F | REP | RSUC |WO| 0.214 | 0.429 | 85
88 |Heinz et. al., 1989 1354 |Duck (Anas platyrhynchos ) 6 |[UX|FD| 46 [d| NR |NR|LB| B | REP | PROG [WO| 0.219 | 0.438 | 90
89 |Ort and Latshaw, 1978 1489 |Chicken (Gallus domesticus) 4| U|FD| 28 (w| 32 |w|LB| F|REP| HTCH|WO| 0.247 | 0.412 | 85
90 [Hoffman and Heinz, 1988 1372 |Mallard (Anas platyrhynchos ) 5|UX|{FD| 6 |w]| NR |NR|LB| B | REP | RSUC [WO| 0.273 | 0.546 | 89
91 [Moksnes and Norheim, 1982 1465 |Chicken (Gallus domesticus) 4| U|FD| 31 (w| 20 |w|LB| B | REP | PROG |WO| 0.284 70
92 [Moksnes, 1983 1464 |Chicken (Gallus domesticus) 6|U|FD| 18 |w| 20 |w|LB| F|EGG|EGWT|EG| 0.292 79
93 |Thapar et al 1969 1592 |Chicken (Gallus domesticus) 3|U|[FD| 105 |w 1 d [LB| F | REP | PROG |WO| 0.378 70
94 |Albers et al 1996 1208 |Duck (Anas platyrhynchos ) 5(|U|[FD| 16 |w 1 yr|AD| M | REP [ TEWT | TE| 0.644 | 1.29 | 81
95 [Heinz et. al., 1989 1354 |Duck (Anas platyrhynchos ) 2 |UX[FD| 49 | d| NR |NR|LB| B | REP | PROG |WO| 0.890 70
96 [Stoewsand, etl al, 1977 1574 |Japanese Quail (Coturnix japonica) 2| U|[FD| 10 |w 2 w |LB| B | EGG| ESTH [WO| 0.896 75
97 |Heinz and Hoffman, 1987 1356 |Mallard (Anas platyrhynchos ) 6 ([UX|FD| 57 |w 2 yr[LB| F | REP | NDAY |WO| 1.03 258 | 87
98 [Santolo et al 1999 1535 |American Kestrel (Falco sparverius) 3(M|[FD| 11 |w]| NR |mo|LB| F | EGG|EGWT|EM| 137 83
99 [Stoewsand, etl al, 1977 1574 |Japanese Quail (Coturnix japonica) 2({M|[FD| 10 |w| NR |NR|JV| B | EGG| ESTH [WO| 3.64 80
100 |Arnold et al, 1973 69 |Chicken (Gallus domesticus ) 3|U|[FD| 24 |w 1 d|[LB| F | EGG| EGWT | EG 0.0911] 79
101 |Kaantee and Kurkela, 1980 36819 [Chicken (Gallus domesticus) 3[M|[FD| 2 |w]| 18 |mo|LB| F | REP | PROG [WO 0.0988 | 85
102 |Stone and Soares, 1976 2898 |Japanese Quail (Coturnix japonica) 2| U|[FD| 32 | d| NR |NR|LB| F | REP | PROG |WO 0.120 | 79
103 |Poley et al., 1937 3787 |Chicken (Gallus domesticus ) 2|M|FD| 1 [w]| NR |NR|LB| F [ REP | HTCH [WO 0.127 | 79
104 [Stanley et al., 1994 1570 |Mallard (Anas platyrhynchos ) 2|M|[FD| 93 |[d 1 yr|{LB| B | REP | TERA |EM 0.355 | 83
105 |Heinz and Hoffman 1998 1353 |Mallard (Anas platyrhynchos ) 2|M|[FD| 75 |d| 18 |mo|LB| F | REP | TERA |EM 0.456 | 84
106 |Heinz and Hoffman 1996 1352 |Mallard (Anas platyrhynchos ) 2|M|[FD| 4 |w]| NR |mo|LB| F | REP| TERA |EM 0.524 | 83
107 |Hoffman and Heinz, 1988 1372 |Mallard (Anas platyrhynchos ) 2 |UX|FD| 6 |w]| NR |NR|LB| B | REP | ABNM|WO 0.546 | 83
108 |Heinz and Hoffman 1996 1352 |Mallard (Anas platyrhynchos ) 2|M|[FD| 4 |w]| NR |mo|LB| F | REP| TERA |EM 0.580 | 83
109 |Heinz and Hoffman 1996 1352 |Mallard (Anas platyrhynchos ) 2|M|[FD| 4 |w| NR |mo|LB| F| REP| TPRD |EM 0.614 | 77
110 |Smith et al, 1988 1562 |Black-crowned night-heron (Nycticorax nyctli 2 (UX|FD| 92 | d| NR |NR|LB| B | REP [ ODVP |WO 0.675 | 76
111 |EI-Begerami et al, 1977 1291 |Japanese Quail (Coturnix japonica) 3|U|[FD| 16 |w 1 d|[Jv| B | REP | ABNM|WO 0.702 | 78
112 |El-Begearmi et al, 1982 6433 |Japanese Quail (Coturnix japonica) 2| U|[FD| 16 |w| NR |NR|LB| F | REP | HTCH |WO 0.780 | 78
113 |Stoewsand et al., 1978 1575 |Japanese Quail (Coturnix japonica) 2|{U|[FD| 5 |w]| 15 d|[JV| F | REP| EGPN |WO 0.826 | 78
114 |Heinz and Hoffman, 1987 1356 |Mallard (Anas platyrhynchos ) 2 |UX|[FD| 41 |d 2 yr|LB| F | REP | PROG |WO 0.898 | 85
115 [Heinz and Fitzgerald, 1993 36813 [Mallard (Anas platyrhynchos ) 2({M|[FD| 21 |w]| NR |NR|LB| F | REP | PROG |WO 119 | 84
116 [Wiemeyer and Hoffman, 1996 1622 |Owl (Otus asio) 3[{M|[FD| 3 |mo| 3 yr|{LB| B | REP | PLBR |WO 449 | 85
Growth (GRO)
117 [Colnago et al, 1984 9356 |Chicken (Gallus domesticus) 3|M|[FD| 24 |d 1 d|[JV| M|GRO|BDWT|WO| 0.0632 73
118 |Jensen, 1986 1402 |Chicken (Gallus domesticus ) 4|U|FD| 3 |w]| 1 d [JV| M| GRO|BDWT|WO| 0.0740 | 0.370 | 75
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119 |Hegazy and Adachi, 2000 7725 |Chicken (Gallus domesticus ) 2|U|FD| 15 [d| 1 | d[JV|NR|GRO|BDWT WO| 0.0859 70
120 [Thapar et al 1969 1592 |Chicken (Gallus domesticus) 3|U|FD| 4 |w| 1 d|JV| B [GRO|BDWT|WO| 0.180 | 0.721 | 81
121 |Hill 1979 397 |[Chicken (Gallus domesticus ) 4|U|FD| 5 |w]| 1 d[JV| F|GRO|BDWT|WO| 0.204 | 0.408 | 77
122 |Echevarria et al., 1988 1289 |Chicken (Gallus domesticus) 4|U|FD| 3 |w| 1 d|JV| M|[GRO|BDWT|WO| 0213 | 0.426 | 82
123 |Moksnes and Norheim, 1982 1465 |Chicken (Gallus domesticus) 4| U|FD| 31 |w| 20 [w]|JV| B | GRO|BDWT|WO| 0.284 68
124 |Moksnes, 1983 1464 |Chicken (Gallus domesticus) 6|U|FD| 18 |w| 20 |w|SM| F | GRO|BDWT |WO| 0.292 77
125 |Moksnes and Norheim, 1982 1465 |Chicken (Gallus domesticus) 4|U|FD| 6 |w| 1 d|JV| B | GRO|BDWT |[WO| 0.319 68
126 |Arnold et al, 1973 69 |Chicken (Gallus domesticus ) 3|U|FD| 104 |w| 1 d|JV| B | GRO|BDWT |[WO| 0.371 68
127 [Thapar et al 1969 1592 |Chicken (Gallus domesticus) 3|U|FD| 105 |w| 1 d|JV| F | GRO|BDWT |[WO| 0.379 68
128 [Poley and Moxon, 1937 3788 |Chicken (Gallus domesticus ) 4|{U|FD| 6 |w| NR [NR|SM| F | GRO|BDWT |WO| 0.429 68
129 |Hill, 1974 1369 |Chicken (Gallus domesticus ) 6| U[FD| 2 |[w| 1 d[JV| B |GRO|BDWT|WO| 0.429 | 0.859 | 82
130 |Jensen et al., 1977 1404 |Chicken (Gallus domesticus) 5(|U|[FD| 2 |w| 1 d|JV| B [GRO|BDWT|WO| 0617 | 1.23 | 77
131|0'Toole and Raisheck 1997 1476 |Mallard (Anas platyrhynchos ) 4|1 U|FD| 21 |d| NR [NR[JV| M| GRO|BDWT|WO| 0.690 | 1.73 | 79
132 |Cantor et al., 1984 1245 |Chicken (Gallus domesticus ) 4|U|DR| 7 |d 6 d|[JV|M|GRO|BDWT|WO| 0718 | 1.44 | 78
133 |Sell and Horani, 1976 1550 |Japanese Quail (Coturnix japonica) 2|U|FD| 23 |d 8 d|JV| B | GRO|BDWT [WO| 0.909 69
134 | Yamamoto et al, 1998 1636 |American Kestrel (Falco sparverius) 3|M|[FD| 77 | d| NR |NR|MA| M [ GRO | BDWT |WO| 1.06 68
135 |Hoffman et al, 1991 1377 |Mallard (Anas platyrhynchos ) 3|UX|FD| 4 |w]| 1 d|JV| B |GRO|BDWT|WO| 113 453 | 86
136 |Hoffman et al, 1992 1378 |Mallard (Anas platyrhynchos ) 3|UX|FD| 4 |w]| 1 d|JV| B |GRO|BDWT|WO| 1.23 4.94 | 86
137 |Ansari and Britton, 1974 36789 [Chicken (Gallus domesticus) 2|U|FD| 10 |d 1 d|JV| M|GRO|BDWT|WO| 1.38 67
138 |Howell and Hill, 1978 1387 |Chicken (Gallus domesticus ) 2| U|FD| 20 |d 1 d[JV| B | GRO|BDWT|WO| 142 67
139 |Cantor et al., 1984 1245 |Chicken (Gallus domesticus) 4|{U|DR| 7 |d 9 d|JV| B |GRO|BDWT|WO| 145 290 | 78
140 |Heinz et al 1988 1355 |Mallard (Anas platyrhynchos ) 5|UX|FD| 3 [w]| 1 d [ JV|NR| GRO | BDWT |WO| 1.74 3.48 | 89
141 |Heinz et al 1988 1355 |Mallard (Anas platyrhynchos ) 5|UX|FD| 3 [w]| 1 d [ JV|NR| GRO | BDWT |WO| 2.13 426 | 89
142 |Heinz et al 1996 1357 |Mallard (Anas platyrhynchos ) 2|U|FD| 2 |w| 1 d | JV|NR| GRO | BDWT [WO| 3.04 72
143 |Heinz et al 1996 1357 |Mallard (Anas platyrhynchos ) 3|U|[FD| 2 |w| 1 d | JV|NR| GRO | BDWT [WO| 4.16 8.32 | 84
144 |Heinz et al 1996 1357 |Mallard (Anas platyrhynchos ) 3|U|[FD| 1 |w| 1 d | JV|NR| GRO | BDWT [WO| 5.75 115 | 84
145 |Jensen et al., 1977 1404 |Chicken (Gallus domesticus) 5|U|[FD| 2 |w| 1 d|JV| B |GRO|BDWT|WO| 6.34 119 | 77
146 |Heinz et al 1996 1357 |Mallard (Anas platyrhynchos ) 3|U|[FD| 2 |w| 1 d | JV|NR| GRO | BDWT [WO| 7.31 72
147 |El-Begearmi and Combs, 1982 1290 |Chicken (Gallus domesticus) 4|U|FD| 4 |w| 1 d|JV| B | GRO|BDWT|[WO 0.0912| 77
148 |Poley et al., 1937 3787 |Chicken (Gallus domesticus ) 2|M|FD| 1 [w]| NR |NR|SM| F [ GRO|BDWT |[WO 0.127 | 77
149 |[El-Begearmi and Combs, 1982 1290 |Chicken (Gallus domesticus) 3|U|FD| 4 |w| 1 d|JV| B | GRO|BDWT|[WO 0.130 | 77
150 |[El-Begearmi and Combs, 1982 1290 |Chicken (Gallus domesticus) 4|U|FD| 4 |w| 1 d|JV| B | GRO|BDWT|[WO 0.180 | 77
151 |Fairbrother and Fowles, 1990 1297 |Mallard (Anas platyrhynchos ) 3|U|[DR[ 9 |d 9 |mo|JV| M | GRO|BDWT|WO 0.275 | 72
152 |Dafalla and Adam, 1986 1273 |Chicken (Gallus domesticus) 3|U|[FD| 2 |w| 7 d|JV| B | GRO|BDWT|[WO 0.306 | 77
153 |Khan et al, 1993 1415 |Chicken (Gallus domesticus ) 2|U|GV| 28 [d]| 43 | d|JV| B [GRO|BDWT|WO 050 | 84
154 |Khan et al, 1993 5483 [Chicken (Gallus domesticus ) 2| U|OR| 4 [w]| NR |NR|JV| B [ GRO|BDWT |[WO 050 | 79
155 |Sell and Horani, 1976 1550 |Chicken (Gallus domesticus) 2|U|FD| 28 |d 1 d|JV| M| GRO|BDWT|[WO 0.629 | 78
156 |Elzubeir and Davis, 1988 1294 |Chicken (Gallus domesticus) 2|U|FD| 24 |d| 14 | d|JV| M|GRO|BDWT|WO 0.788 | 77
157 |Davis, el. al. 1996 1278 |Chicken (Gallus domesticus ) 2| U |FD| 21 [d]| 14 | d|JV| M| GRO|BDWT|WO 0.855 | 77
158 |Hill, 1979 1370 |Chicken (Gallus domesticus ) 2|U|[FD| 2 |w| 1 d [JvV| B | GRO|BDWT|WO 0.859 | 71
159 |Stoewsand, etl al, 1977 1574 |Japanese Quail (Coturnix japonica) 2|U|FD| 10 |w| 2 w [JV| B | GRO| BDWT |WO 0.896 | 77
160 [Heinz and Fitzgerald, 1993 36813 [Mallard (Anas platyrhynchos ) 2| M|[FD| 21 |w]| NR |NR|SM| B | GRO [ BDWT |WO 108 | 75
161 |Hoffman et al, 1992 1376 |Duck (Anas platyrhynchos) 3|UX|FD| 4 |w]| 1 d|JV| B | GRO|BDWT|[WO 120 | 82
162 [Berg and Martinson, 1972 93 |Chicken (Gallus domesticus ) 3|U|[FD| 2 |w| 1 d | JV|NR| GRO | BDWT [WO 138 | 77
163 [Lowry and Baker, 1989 1445 |Chicken (Gallus domesticus) 2|U|FD| 14 |d 8 d|JV| M| GRO|BDWT|[WO 155 | 77
164 |Hill, 1979 1370 |Chicken (Gallus domesticus ) 2|U|[FD| 2 |w| 1 d [JV| B | GRO|BDWT|WO 172 | 71
165 |Howell and Hill, 1978 1387 |Chicken (Gallus domesticus ) 2| U|FD| 21 |d 1 d [JV| B | GRO|BDWT|WO 1.78 | 76
166 [Donaldson and McGowan, 1989 | 1285 |Chicken (Gallus domesticus) 3|U|FD| 20 |d 1 d|JV| M| GRO|BDWT|[WO 227 | 77
167 |Hill, 1980 395 [Chicken (Gallus domesticus ) 2|U|[FD| 1 |[w| 1 d [JV| F | GRO|BDWT|WO 276 | 71
168 |Stoewsand, etl al, 1977 1574 |Japanese Quail (Coturnix japonica) 2| M|[FD| 10 |w| NR |NR|JV| B | GRO | BDWT |WO 3.64 | 82

Survival (MOR)

169 |Arnold et al, 1973 69 |Chicken (Gallus domesticus ) 3|U|FD| 24 |w| 1 d|JV| F [MOR|MORT|WO| 0.093 | 0.371 | 82
170|Van Vleet et al, 1981 80 |Duck (Anas platyrhynchos ) 2|U|FD| 15 | d 1 d|JV| M|MOR| MORT [WO| 0.153 77
171 |El-Begearmi and Combs, 1982 1290 |Chicken (Gallus domesticus) 4|{U|FD| 2 |w| 1 d|JV| B [MOR| MORT|WO| 0.290 | 0.579 | 84
172 |Moksnes, 1983 1464 |Chicken (Gallus domesticus) 6|U|FD| 18 |w| 20 | w|SM| F | MOR| MORT |WO| 0.292 78
173 |Thapar et al 1969 1592 |Chicken (Gallus domesticus) 3|U|FD| 76 |w| 1 d|JV| F|MOR| MORT [WO| 0.368 78
174 [Thapar et al 1969 1592 |Chicken (Gallus domesticus) 3|U|FD| 105 |w| 1 d|JV| B |MOR| MORT [WO| 0.378 77
175 |El-Begearmi and Combs, 1982 1290 |Chicken (Gallus domesticus) 3|U|[FD| 2 |w| 1 d|JV| B [MOR| MORT|WO| 0412 | 0.823 | 84
176 [Heinz and Fitzgerald 1993 1350 |Mallard (Anas platyrhynchos ) 5 |UX|FD| 13 |w| NR |mo|AD| M | MOR| MORT |WO| 0563 | 1.13 | 85
177 |El-Begearmi and Combs, 1982 1290 |Chicken (Gallus domesticus) 4|{U|FD| 2 |w| 1 d|JV| B [MOR|MORT|WO| 0572 | 1.14 | 84
178 |Stoewsand et al., 1974 1577 |Japanese Quail (Coturnix japonica) 2|U|FD| 4 |w| 1 d|JV| B |MOR| MORT [WO| 0.610 77
179 |Sell and Horani, 1976 1550 |Chicken (Gallus domesticus) 2|U|FD| 28 |d 1 d|JV| M|MOR| MORT [WO| 0.629 79
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180 |Echevarria et al., 1988 1289 |Chicken (Gallus domesticus) 4|U|FD| 3 |w| 1 d|JV| M|MOR| MORT [WO| 0.64 68
181|0'Toole and Raisheck 1997 1476 |Mallard (Anas platyrhynchos ) 4|1 U|FD| 50 |d| NR [NR[AD| M | MOR| MORT |WO| 0.699 | 4.19 | 82
182 |El-Begerami et al, 1977 1291 |Japanese Quail (Coturnix japonica) 3|U|FD| 12 |w| 1 d|JV| B [MOR| SURV |WO| 0.702 | 1.40 | 83
183 |El-Begearmi et al, 1982 6433 |Japanese Quail (Coturnix japonica) 2| U|[FD| 16 |w| NR |NR|NR| B | MOR| SURV |WO| 0.780 70
184 |Heinz 1993 1347 |Duck (Anas platyrhynchos ) 2| U|FD| 21 [w]| NR |NR|AD| M | MOR| MORT [WO| 0.844 70
185 |Hill, 1979 1370 |Chicken (Gallus domesticus ) 2|U|[FD| 2 |w| 1 d|[JvV| B |MOR| MORT |WO| 0.859 72
186 |Heinz et. al., 1989 1354 |Duck (Anas platyrhynchos ) 2 |UX|FD| 49 [d]| NR |NR|SM| B | MOR| MORT [WO| 0.890 76
187 |Stoewsand, etl al, 1977 1574 |Japanese Quail (Coturnix japonica) 2| U |FD| 10 |w| 2 w [JV| B [ MOR| MORT |WO| 0.896 78
188 |Sell and Horani, 1976 1550 |Japanese Quail (Coturnix japonica) 2|U|FD| 23 |d 8 d|JV| B |MOR| MORT [WO| 0.909 78
189 |Heinz et. al., 1989 1354 |Duck (Anas platyrhynchos ) 6 [UX|FD| 46 |w| NR |NR|SM| B | MOR| MORT |WO| 0.910 79
190 | Yamamoto et al, 1998 1636 |American Kestrel (Falco sparverius) 2| M|[FD| 77 | d| NR |NR|MA| B | MOR| MORT |WO| 0.944 75
191 |Heinz and Hoffman, 1987 1356 |Mallard (Anas platyrhynchos ) 2 |[UX|FD| 41 |d 2 yr [SM| F | MOR| MORT |WO| 1.01 84
192 | Yamamoto et al, 1998 1636 |American Kestrel (Falco sparverius) 3|M|[FD| 77 | d| NR |NR|MA| B [ MOR| MORT |WO| 1.06 78
193 [Heinz and Fitzgerald, 1993 36813 [Mallard (Anas platyrhynchos ) 2| M|[FD| 21 |w]| NR |NR|SM| B [ MOR| MORT |WO| 1.08 76
194 |Hoffman et al, 1991 1377 |Mallard (Anas platyrhynchos ) 3|UX|FD| 4 |w]| 1 d|JV| B |MOR| SURV [WO| 1.13 453 | 87
195 |Hoffman et al, 1992 1376 |Duck (Anas platyrhynchos ) 3|UX|FD| 4 |w]| 1 d|JV| B |MOR| SURV [WO| 1.20 4.80 | 87
196 |Green and Albers, 1997 1319 |Mallard (Anas platyrhynchos ) 5(U|FD| 16 |w| 14 |mo|AD| M [MOR| MORT |WO| 1.22 244 | 83
197 |Hoffman et al, 1992 1378 |Mallard (Anas platyrhynchos ) 3|UX|FD| 4 |w]| 1 d|JV| B |MOR| SURV [WO| 1.23 4.94 | 87
198 |Santolo et al 1999 1535 |American Kestrel (Falco sparverius) 3|M|FD| 11 |w]| NR |mo|AD| B [ MOR| MORT |WO| 1.37 78
199 | Ansari and Britton, 1974 36789 [Chicken (Gallus domesticus) 2|U|FD| 10 |d 1 d|JV| M|MOR| MORT [WO| 1.38 77
200 |Howell and Hill, 1978 1387 |Chicken (Gallus domesticus ) 2| U|FD| 20 |d 1 d [JV| B |MOR| MORT |WO| 1.42 77
214 |Hill, 1979 1370 |Chicken (Gallus domesticus ) 2|U|[FD| 2 |w| 1 d [JV| B |MOR| MORT |WO| 1.72 72
201 |Hoffman et al, 1991 1374 |Mallard (Anas platyrhynchos ) 7|U|FD| 14 |w| 2 yr |[AD| M | MOR| SURV |WO| 1.87 78
202 |Smith et al, 1988 1562 |Black-crowned night-heron (Nycticorax nyctl 3 |UX|FD| 92 [ d [ NR [NR|AD| B [ MOR| MORT |WO| 2.03 78
203 |Albers et al 1996 1208 |Duck (Anas platyrhynchos ) 5(U|FD| 16 |w]| 1 yr |[AD| M | MOR| MORT |WO| 2.38 4.75 | 80
204 |Heinz et al 1996 1357 |Mallard (Anas platyrhynchos ) 2|U|[FD| 2 |w| 1 d | JV|NR|MOR| SURV [WO| 3.04 73
205 [Donaldson and McGowan, 1989 | 1285 |Chicken (Gallus domesticus) 3|U|FD| 18 |d 1 d|JV| M|MOR| MORT [WO| 3.04 6.08 | 84
206 |Jensen et al., 1977 1404 |Chicken (Gallus domesticus) 5(|U|FD| 2 |w| 1 d|JV| B |MOR| MORT [WO| 3.07 6.14 | 78
207 |Heinz and Hoffman, 1987 1356 |Mallard (Anas platyrhynchos ) 6 [UX|FD| 57 |d 2 yr [SM| B | MOR| MORT |WO| 3.08 12.3 | 84
208 |Heinz et al 1996 1357 |Mallard (Anas platyrhynchos ) 3|U|[FD| 1 |w| 1 d | JV|NR|MOR| SURV [WO| 3.49 6.99 | 85
209 |Stoewsand, etl al, 1977 1574 |Japanese Quail (Coturnix japonica) 2|M|FD| 10 |w| 2 w [JV| B | MOR| MORT |WO| 3.64 83
210 |Heinz et al 1996 1357 |Mallard (Anas platyrhynchos ) 3|U|[FD| 2 |w| 1 d | JV|NR|MOR| SURV [WO| 3.72 79
211 |Heinz et al 1988 1355 |Mallard (Anas platyrhynchos ) 5|UX|FD| 3 [w]| 1 d [ JV|NR| MOR| MORT |WO| 3.99 7.98 | 90
212 |Heinz et al 1988 1355 |Mallard (Anas platyrhynchos ) 5|UX|FD| 2 [w]| 1 d [ JV|NR| MOR| MORT |WO| 5.84 11.7 | 90
213 |Heinz et al 1996 1357 |Mallard (Anas platyrhynchos ) 3|U|[FD| 2 |w| 1 d | JV|NR|MOR| SURV [WO| 7.31 66
215|Jensen et al., 1977 1404 |Chicken (Gallus domesticus) 5|U|[FD| 2 |w| 1 d|JV| B |MOR| MORT [WO| 28.2 29.0 | 78
216 |Khan et al, 1993 1415 |Chicken (Gallus domesticus ) 2|U|GV| 28 [d]| 43 | d|JV| F [MOR| MORT |WO 050 | 78
217 |Howell and Hill, 1978 1387 |Chicken (Gallus domesticus ) 2| U|FD| 21 |d 1 d [JvV| B | MOR| MORT | WO 178 | 77
218 |Hill, 1974 1369 |Chicken (Gallus domesticus ) 2|U|[FD| 2 |w| 1 d [JvV| B | MOR| MORT | WO 344 | 77
219 |Heinz 1993 1347 |Duck (Anas platyrhynchos ) 2| U|[FD| 5 |w]| NR |NR|AD| M | MOR| MORT | WO 575 | 71

ABNM = abnormal; B = both; BDWT = body weight changes; BEH = behavior; BIO = biochemical; BL = blood; bw = body weight; CHM = chemical changes; d = day; DR =
drinking water; EG = egg; EGG = egg; EGPN = eggs per nest; EGWT = egg weight; EM = embryo; ENZ = enyzme level changes; ESTH = eggshell thickness; F = female; FCNS =
food consumption; FD = food; FDB = feeding behavior; FDCV = food conversion efficiency; FO = foot; GCHM = general biochemical changes; GENZ = general enzyme changes;
GHIS = general histology; GITX = general intoxication; GLAD = glutamic acid dehydrogenase; GLPX = glutathione peroxidase; GLSN = gross lesions; GLTH = glutathione; GPHY
= general pysiology changes; GRO = growth; GV = gavage; GZ = gizzard; HEME = heme content; HIS = histological changes; HMGL = hemoglobin; HTCH = hatch; IRRI = skin
irritation; 1TX = intoxication; JV = juvenile; kg = kilograms; KI = kidney; LB = egg-laying bird; LI = liver; LIPD = lipid; LOAEL = lowest observed adverse effect level; mg =
milligrams; mo = months; M = male; M = measured; MOR = effects on mortality and survival; MORT = mortality; NCRO = necrosis; NDAY = number of days between eggs laid;
NK = neck; NOAEL = No Observed Advese Effect Level; NR = Not reported; ODVP = offspring development; OR = other oral; ORW = organ weight changes; ORWT = organ
weight changes; OV = ovaries; PHY = physiology; PL = plasma; PLBR = pairs with litter or brood; PR = proventriculus; PROG = progeny counts/numbers; PTH = pathology; REP =
reproduction; RSUC = reproductive success (general); SK = skin; SM = sexually mature; SMIX = weight relative to body weight; SP = spleen; SR = serum; SURV = survival; TE =
testes; TERA = teratogenic measurements; TEWT = testes weight; TPRD = total production; U = unmeasured; UX = measured but values not reported; w = weeks; WO = whole
organism; yr = year.

*NOAEL and LOAEL values that are equal and from the same reference represent different experimental designs.
These are designated with different Phase numbers in Appendix 5.1.
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Figure 5.1 Avian TRV Derivation for Selenium
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@ «—— Lowest-Observed Adverse Effect Dose

. Paired values from same study when joined by line

. No-Observed Adverse Effect Dose

Wildlife TRV Derivation Process Data Evaluation Score

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 at least three NOAEL results available within the growth and reproduction effect groups for calculation of a geometric mean.
3) The geometric mean is equal to 0.606 mg selenium/kg bw/d. However, this value is higher than the lowest bounded LOAEL for results within the reproduction, growth, and survival (MOR) effect groups.
3) The avian wildlife TRV for selenium is equal to 0.290 mg selenium/kg bw/day which is the highest NOAEL value lower than the lowest bounded LOAEL value for effects on reproduction, growth or survival.

Eco-SSL for Selenium 13 July 2007




5.2 Estimation of Dose and Calculation of the Eco-SSL

Three separate Eco-SSL values were calculated for avian wildlife, one for each of three surrogate
receptor species representing different trophic levels. The avian Eco-SSLs were calculated
according to the Eco-SSL guidance (U.S. EPA, 2003) and are summarized in Table 5.2.

Table 5.2 Calculation of the Avian Eco-SSLs for Selenium

TRV for

Concentration of

(hawk)

where i = mammals

. Food Ingestion Soil Ingestion Selenium in Biota
Surroggtreoseceptor (?neleg\',y/r; Rate (FIR)? as Proportion Type (i)** (mEC/(li_Sz\I/_v)“
P 9OWIKG | (kg dw/kg bw/d) | of Diet (P, (B) 9/kg
bw/d)
(mg/kg dw)
i - In(By) = 1.104 *
Avian herbivore 0.290 0.190 0.139 In(Soil) - 0.677
(dove) v 2.2
where i = plants
Avian ground In(B;) =0.733 *
insectivore 0.290 0.214 0.164 In(Soil) - 0.075 1.2
(woodcock) where i = earthworms
Auvian carnivore In(B,) =0.3764 *
0.290 0.0353 0.057 In(Soil) - 0.4158 83

1 The process for derivation of wildlife TRVs is described in Attachment 4-5 of U.S. EPA (2003).
2 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.
*HQ=[FIR * (Soil;* P, + B;)] / TRV solved for HQ=1 where Soil, = Eco-SSL (Equation 4-2; U.S. EPA, 2003).

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) was back-calculated for each of three surrogate receptor
species based on the wildlife exposure model and the TRV (U.S. EPA, 2003).

6.1 Mammalian TRV

The literature search was completed according to the Eco-SSL guidance (U.S. EPA, 2003;
Attachment 4-2) and identified 1,734 papers with possible toxicity data for selenium for either
avian or mammalian species. Of these studies, 1,532 were rejected for use as described in
Section 7.5. Of the remaining papers, 132 contained data for mammalian test species. These
papers were reviewed and the data were 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 provided as Appendix 6-1.
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Table 6.1 Mammalian Toxicity Data Extracted for Wildlife Toxicity Reference Value (TRV)

Selenium
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Biochemical (B10)
1 |Meyer et al 1982 662 [Rat (Rattus norvegicus) 2| U | FD 30 | d| NR [NR|JV|M|ENZ| GLPX | LI |0.0642 71
2 |Bauersachs et al., 1993 1221 |Rat (Rattus norvegicus ) 2| U FD 44 [ d | NR [mo|[JV| M |[ENZ| GLPX | LI [0.0771 69
3 |Abdo, 1994 1475 |Rat (Rattus norvegicus ) 6| U| DR 13 [w| 6 w |JV| F [CHM| LMPH | BL | 0.0776 | 0.128 | 86
4 [Huetal, 1984 1389 |Rat (Rattus norvegicus ) 2| U FD 7 |mo| 1 mo|JV| F |CHM| HMGL | BL | 0.0912 69
5 [Kim and Mahan, 2001 25948 [Pig (Sus scrofa) 4|1 U| FD 12 [w| 8 w |JV| B | ENZ| GLPX [WO| 0.137 | 0.273 | 72
6 |[Liuetal., 1994 1442 |Rat (Rattus norvegicus ) 4|1 M| FD 2 |w]| 45 | d |JV| F|CHM| GLTH | LI | 0.151 | 0.304 | 82
7 |Jenkins and Hidiroglou, 1986 1401 |Cattle (Bos taurus) 5(U FD 6 w 3 d [JV|M|CHM| PCLV | BL| 0.165 | 0.330 | 76
8 [Mahan and Magee, 1991 1448 |Pig (Sus scrofa) 3|UX| FD 35 | d| 23 [d]|JV|B|ENZ| GLPX [ SR| 0.170 | 0.510 | 82
9 [Goehring et. al. 1983 1313 |Pig (Sus scrofa) 6| M| FD 5 |w]| NR |[NR|[JV| B |CHM| GLPX | BL| 0.173 | 0.323 | 82
10 [Yehetal, 1997 1640 |Rat (Rattus norvegicus) 4|1 U| FD 8 |w]| NR |[NR|[JV| B |ENZ| GLPX | PL | 0.181 | 0.362 | 76
11 [Mahan and Magee, 1991 1448 |Pig (Sus scrofa) 3|UX| FD 35 | d| 23 [ d]|JV|B|ENZ| GLPX [ SR| 0.183 | 0.548 | 82
12 |Goehring et al., 1984 1312 |Rat (Rattus norvegicus ) 4|1 M| FD 4 |w| NR |[NR|JV|M|CHM| PCLV | BL| 0.217 | 0.470 | 81
13 [Chen et al., 1982 1254 |Rat (Rattus norvegicus ) 3| U| FD 4 |w]| NR |[NR[IJIV|[M|ENZ| P450 | LI | 0.227 | 0.680 | 76
14 [Tsunoda et al, 2000 36834 |[Mouse (Mus musculus) 4|1 U| DR 14 [d]| 78 | w|[JV|M|HRM| DOPA | BR| 0.240 | 0580 | 72
15 [Goehring et al., 1984 1312 |Pig (Sus scrofa) 4|1 M| FD 6 |w| NR |[NR|[JV| B |[CHM| PCLV | BL| 0.265 67
16 [Ishikawa et al, 1992 1392 |Mouse (Mus musculus) 5[ U | DR 12 [w]| 5 w |JV| M|[ENZ| NCCR | LI | 0.273 | 0547 | 70
17 |Gronbaek et al., 1995 1323 |Rat (Rattus norvegicus ) 2 U | DR 3B [d| 34 [w|[IV|M|[CHM| GLUC | SR | 0.360 66
18 [Kim and Mahan, 2001 25948 [Pig (Sus scrofa) 4|1 U| FD 12 [w| 8 w |JV| B|ENZ| GLPX [ SR| 0.367 | 0.489 | 72
19 [Kezhou et al., 1987 1413 |Rat (Rattus norvegicus ) 4|1 U| FD 5 |w]|] NR |[NR|[IJV|M|CHM| PCLV | BL| 0.388 | 0.776 | 77
20 |Johnson, et al., 2000 36818 |[Mouse (Mus musculus) 41 U| DR 14 [d]| 67 | w|[IJV|M|CHM| RBCE | BL| 0438 | 131 | 71
21 |Davies, et al, 1987 10867 |Rat (Rattus norvegicus ) 3(U FD 6 w 8 w |JV|M]|ENZ| P450 | LI | 0.457 66
22 |Goehring et al., 1984 1312 |Pig (Sus scrofa) 4|1 M| FD 17 [w]| NR |NR|[JV| B |CHM| PCLV | BL | 0.464 67
23 |Jacobs and Forst 1981 1393 |Rat (Rattus norvegicus ) 6 U | DR 35 [df512|w|[JV| F|[ENZ| GOTR | BL| 0.464 | 0.928 | 70
24 |Julius et al, 1983 1408 [Hamster (Mesocricetus auratus ) 3(U FD 21 | d 4 w |JV| F | ENZ| GLPX | LI | 0.532 67
25 |Halverson et al 1966 1332 |Rat (Rattus norvegicus ) 8| U FD 6 w| NR |NR|JV|M|CHM| HMGL | BL| 0.576 | 0.720 | 70
26 |Reiter and Wendel, 1985 1526 [Mouse (Mus musculus) 3(U FD 4 |mol NR |mo|[JV| M |ENZ| GSTR | LI | 0.654 131 75
27 |Goehring et al., 1984 1312 |Rat (Rattus norvegicus ) 4|1 M| FD 4 |w| NR |[NR[JV| M |CHM| PCLV | BL| 0.715 66
28 |Panter et al., 1995 1498 |Sheep (Ovis aries) 2| M| FD 66 | d| NR [NR|GE| F |[HRM| PRGS | SR | 0.780 66
29 |Panter et al., 1995 1498 |Sheep (Ovis aries) 2| M| FD 66 | d| NR [mo|GE| F |[HRM| PRGS | SR | 0.945 66
30 |Abdo, 1994 1475 |Mouse (Mus musculus) 6| U| DR 13 [w]| 6 w |JV| B [CHM| HMCT | BL| 151 77
31 |Wilson et al 1988 1629 |Pig (Sus scrofa) 41 U| OR 31 | d 6 w |JV| M |[CHM| GBCM | BL | 1.92 68
32 |Abdo, 1994 1475 |Mouse (Mus musculus) 6| U| DR 13 [w]| 6 w |JV| M |[CHM| HMCT | BL | 2.28 80
33 |Jacobs and Forst, 1981 1394 |Mouse (Mus musculus) 7| U| DR | 46 [ d| 7-18 | w [JV| B | ENZ| ALPH | SR| 4.55 9.09 | 70
34 |Sayato et al 1993 1538 |Mouse (Mus musculus) 5(|U|] Gv | 30 |d 5 w [JV| M| ENZ| ASAT | BL| 10.0 200 | 78
35 |Glattre et al, 1995 11361 |Rat (Rattus norvegicus ) 2| U | DR 4 |w| NR [NR|JV|M|[HRM| TRIl |SR 0.090 | 69
36 |Fredriksson et al., 1993 1304 |Rat (Rattus norvegicus ) 2( M| FD 8 |w| NR |NR|GE| F | ENZ| GLPX | BL 0.108 | 74
37 |Abdo, 1994 1475 |Rat (Rattus norvegicus ) 6| U| DR 13 [w]| 6 w [JV]| F |CHM| HMGL | BL 0.130 | 80
38 |Boylan et al, 1990 1239 |Mouse (Mus musculus) 2| M| FD 6 [mo|] NR |NR|JV| F | ENZ| GLPX | LI 0.156 | 75
39 |Behne et al., 1992 1224 |Rat (Rattus norvegicus ) 2 U| FD [ 110 [ d]| 30 | d |JV|M|ENZ| GLPX | LI 0.163 | 70
40 |Behne et al., 1992 1224 |Rat (Rattus norvegicus ) 2| U | FD [ 110 [ d]| 30 | d |[JV|M|ENZ| GLPX | LI 0.166 | 70
41 |Gunter et al, 2003 25959 [Cattle (Bos taurus) 2l U | FD 42 |w| NR [NR|GE| F | ENZ| GLPX | SR 0.173 | 70
42 |Nehru et al., 1997 2788 |Rat (Rattus norvegicus) 2 U | Gv 8 |w]| NR |[NR|JV| F [CHM| PRTL | BR 0.175 | 72
43 |Coudray, et. al. 1996 1271 |Rat (Rattus norvegicus ) 2( U FD 8 w| NR |[NR|JV| M |CHM| RGSH | BL 0.198 | 69
44 |Baker et al., 1989 1219 |Pig (Sus scrofa) 2| M| FD 9 |w]| 814 | w|IV|B|ENZ| ALPH | BL 0.205 | 74
45 |Whanger and Butler, 1988 1618 |Rat (Rattus norvegicus ) 41U FD 9 w| NR |NR|JV| M| ENZ| GLPX | BL 0.245 | 71
46 |LeBoeuf et al., 1985 1433 |Rat (Rattus norvegicus ) 3(U FD 2 w| NR |NR|JV| M |CHM| GBCM | LI 0.261 | 69
47 |Turan et al., 1997 1602 |Rabbit (Oryctolagus cuniculus) 2( U FD 12 |w| NR |NR|JV| B | ENZ| GLPX | BL 0.277 | 70
48 |Wahlstrom et al., 1984 1612 |Pig (Sus scrofa) 2( U FD 6 w| 56 | w|JV|M]|ENZ| GLPX | PL 0.303 | 75
49 |Baker et al., 1989 1219 |Pig (Sus scrofa) 2| M| FD 9 |w]| 814 | w|IV|B|CHM| PCLV | BL 0.307 | 74
50 |Scott et al., 1977 1546 |Rat (Rattus norvegicus ) 2l U | FD 3 |[mo|] NR |NR|NR| F | ENZ | GLPX | BL 0.337 | 69
51 |lIp, 1984 1390 |Mouse (Mus musculus) 2l U | FD 2 |w]| 8 w |JV| F|ENZ| GSTR | LI 0.337 | 69
52 |Baker et al., 1989 1219 |Pig (Sus scrofa) 2| M| FD 9 |w]| 814 | w|IV|B|ENZ| ASAT | BL 0.352 | 74
53 |Yehetal., 1995 1638 |Rat (Rattus norvegicus ) 2( U FD 6 w 4 w |JV| M|CHM| GBCM | MU 0.365 | 70
54 |Julius et al, 1983 1408 [Hamster (Mesocricetus auratus ) 3(U FD 21 | d 4 w |JV| B | ENZ| GLPX | LI 0374 | 71
55 |Dausch and Fullerton, 1993 1276 |Rat (Rattus norvegicus ) 3(U FD 1 w| NR |NR|JV| M |CHM| GBCM | LI 0.390 | 69
56 |Jaffe and Mondragon, 1975 1396 |Rat (Rattus norvegicus ) 3(U FD 5 |w]| 21 d |JV| B |CHM| PCLV | BL 0.391 | 69
57 |Das et al., 1989 1274 |Guinea pig (Cavia porcellus) 2 M| FD 60 [ d|21-25( d [JV]| B [CHM| HMCT | BL 0.399 | 68
58 |Das et al., 1989 1275 |Guinea pig (Cavia porcellus) 2 M| FD 20 [ d|21-25( d [Jv]| B [CHM| GLUC | BL 0.399 | 68
59 |Liu and Boylan, 1994 1443 |Rat (Rattus norvegicus ) 2 M| FD 8 |w| NR |[NR|JV|M|CHM| CHOL | PL 0420 | 75
60 |Dausch and Fullerton, 1993 1276 |Rat (Rattus norvegicus ) 3(U FD 1 [w]| NR [NR|JV|M|[CHM| GBCM | LI 0.441 | 69
61 |Birtetal., 1986 1232 |Hamster (Mesocricetus auratus ) 2| U FD 50 [w 4 w |JV| B | ENZ| GLPX |WO 0.490 | 70
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Table 6.1 Mammalian Toxicity Data Extracted for Wildlife Toxicity Reference Value (TRV)

Selenium
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62 |LeBoeuf and Hoekstra, 1983 1432 |Rat (Rattus norvegicus ) 2( U FD 6 w| NR |NR|JV| M| ENZ| G6PD | LI 0.521 | 69
63 |Kaur et al., 1999 1522 |Rat (Rattus norvegicus ) 3(U FD 6 w| 23 |mo|JV|M|CHM| LIPD | TE 0.549 | 70
64 |Dausch and Fullerton, 1993 1276 |Rat (Rattus norvegicus ) 41U FD 1 w| NR |NR|JV| M |CHM| GBCM | LI 0.589 | 69
65 |Turan et al 1997 1603 |Rabbit (Oryctolagus cuniculus) 2( U FD 14 |w| NR |NR|JV| B | ENZ| GLPX | BL 0.652 | 70
66 |Julius et al, 1983 1408 [Hamster (Mesocricetus auratus ) 5(U FD 21 | d 4 w |JV| B | ENZ| GLPX | ER 0.762 | 71
67 |Rastogi et al., 1976 1523 |Rat (Rattus norvegicus ) 2 U | DR 8 w 1 mo|JV| B | ENZ| ALAD | BL 0.953 | 66
68 |Das et al., 1989 1275 |Guinea pig (Cavia porcellus) 2( U FD 20 [ d|21-25( d [JV]| B [CHM| GLUC | BL 1.07 69
69 |Das et al., 1989 1274 |Guinea pig (Cavia porcellus) 2| U FD 23 [ df21-25( d [JV]| B [CHM| HMCT | BL 1.07 69
70 |Yilmaz et al, 1997 14273 |Rat (Rattus norvegicus ) 2( U FD 5 w 5 w |JV|M|CHM| CHOL | TE 1.25 70
71 |Sc hroeder, 1968 15506 |Rat (Rattus norvegicus ) 2| U| DR | 422 | d|21-23| d |JV| B |CHM| CHOL | SR 143 | 69
72 |Franke and Moxon 1937 14508 |Rat (Rattus norvegicus ) 2( U FD | 100 | d 28 d|JV| B |CHM| HMGL | BL 1.79 74
73 |Franke and Moxon 1937 14508 |Rat (Rattus norvegicus ) 2( U FD 35 | d 28 d|JV| B |CHM| HMGL | BL 3.54 74
74 |Franke and Moxon 1937 14508 |Rat (Rattus norvegicus ) 2( U FD 21 | d 28 d|JV| B |CHM| HMGL | BL 3.74 71
75 |Debski et al., 1992 1280 |Rat (Rattus norvegicus) 2l U | FD 2 |w]| NR |[NR|JV|M|ENZ| GLPX | BL 0.110 | 74

Behavior (BEH)

76 |Shull and Checke, 1973 1557 |Rat (Rattus norvegicus ) 3| U| FD 8 |w]| NR |[NR|JV|M|FDB| FCNS |WO|0.0530| 0.265 | 78
77 |Meyer et al 1982 662 [Rat (Rattus norvegicus) 2l U | FD 30 | d| NR [NR|JV| M |FDB| FCNS [WO| 0.0642 74
78 |Abdo, 1994 1475 |Rat (Rattus norvegicus ) 6| U| DR 13 [w]| 6 w [JV]| F | FDB | WCON |WO| 0.0776 | 0.128 | 89
79 |Kim and Mahan, 2001 25957 [Pig (Sus scrofa) 6| U | FD 12 |w]| NR |NR|[JV| B | FDB| FCNS |WO| 0.112 | 0.157 | 80
80 |Abdo, 1994 1475 |Rat (Rattus norvegicus ) 6| U| DR 13 [w| 6 w [JV]| F | FDB | WCON |WO| 0.130 | 0.196 | 89
81 |Kim and Mahan, 2001 25948 [Pig (Sus scrofa) 4|1 U| FD 12 [w]| 8 w [JV]| B | FDB| FCNS |WO| 0.137 | 0.273 | 80
82 |Mahan and Moxon, 1984 1450 |Pig (Sus scrofa) 7| U | FD 37 | d 4 w [JV| B | FDB| FCNS [WO| 0.143 | 0.215 | 80
83 |Johnson, et al., 2000 36818 |[Mouse (Mus musculus) 4|1 U| DR 14 [d]| 67 | w|JV|M|FDB|WCON|WO| 0.145 | 0.436 | 74
84 |Liu and Milner, 1992 12370 |Rat (Rattus norvegicus ) 2| M| FD 14 [d]| 41 | d [JV| F | FDB| FCNS |WO]| 0.153 72
85 |Kim and Mahan, 2001 25958 [Pig (Sus scrofa) 2 |UX| FD 14 [w]| NR |NR|[JV| F | FDB| FCNS |WO| 0.155 | 0.221 | 85
86 |Mahan and Magee, 1991 1448 |Pig (Sus scrofa) 3|UX| FD 35 | d| 23 [ d]|Jv| B|FDB| FCNS [WO| 0.170 | 0.510 | 85
87 |Goehring et. al. 1983 1313 |Pig (Sus scrofa) 6| M| FD 5 |w]|] NR |[NR|JV| B |FDB| FCNS |WO| 0.173 | 0.323 | 85
88 |Palmer and Olson, 1974 1497 |Rat (Rattus norvegicus ) 3(M| DR 42 | d 21 d|JV| M| FDB|WCON |WO| 0.181 72
89 |Mahan and Magee, 1991 1448 |Pig (Sus scrofa) 3|UX| FD 35 | d| 23 [ d]|Jv| B|FDB| FCNS [WO| 0.183 | 0.548 | 85
90 |Mandisodza et al., 1979 1454 |Pig (Sus scrofa) 3| M| FD 61 | d| 57 [ w]|JV| B|FDB| FCNS [WO| 0.184 69
91 |Palmer and Olson, 1974 1497 |Rat (Rattus norvegicus ) 3(M| DR 42 | d 21 d|JV| M| FDB|WCON |WO| 0.191 72
92 |Moxon and Mahan, 1982 1468 |Pig (Sus scrofa) 8 [UX| FD 14 [ d| NR |[NR|[JV[NR| FDB | FCNS |WO| 0.227 | 0.340 | 85
93 |Kim and Mahan, 2001 25958 [Pig (Sus scrofa) 4 |UX| FD 14 [w]| NR |NR|[JV| F | FDB| FCNS |WO| 0.236 70
94 |Tsunoda et al, 2000 36834 |[Mouse (Mus musculus) 41 U| DR 14 [d]| 78 | w|JV| M| FDB|WCON|WO| 0.240 | 0580 | 75
95 |Jacobs and Forst, 1981 1394 [Mouse (Mus musculus) 4|1 U DR 47 (w 6 w [JV]| F | FDB | WCON |WO| 0.250 | 0.784 | 72
96 |Wahlstrom et al, 1956 14498 |Pig (Sus scrofa) 2l U | FD 3 |[mo| NR |NR|JV[NR| FDB | FEFF |WO| 0.254 74
97 |Abdo, 1994 1475 |Mouse (Mus musculus) 6| U| DR 13 [w]| 6 w [JV]| B | FDB | WCON |WO| 0.256 | 0.416 | 86
98 |Goehring et al., 1984 1312 |Pig (Sus scrofa) 4|1 M| FD 6 |w]| NR |[NR|JV| B | FDB| FCNS |WO| 0.265 70
99 |Kim and Mahan, 2001 25948 [Pig (Sus scrofa) 4|1 U| FD 12 [w]| 8 w [JV]| B | FDB| FCNS |WO| 0.271 | 0.407 | 75
100 [Liu et al., 1994 1442 |Rat (Rattus norvegicus ) 4|1 M| FD 2 |w]| 45 | d |JV| F | FDB| FCNS |WO| 0.328 70
101 [Julius et al, 1983 1408 [Hamster (Mesocricetus auratus ) 3(U FD 21 | d 4 w [JV]| B | FDB| FCNS |WO| 0.356 | 0.712 | 80
102 [Julius et al, 1983 1408 [Hamster (Mesocricetus auratus ) 3(U FD 21 | d 4 w |JV| M| FDB| FCNS [WO| 0.374 | 0.747 | 80
103 [Kezhou et al., 1987 1413 |Rat (Rattus norvegicus ) 41 U| FD 5 |w]|] NR |[NR|[JV|M|FDB| FCNS |WO| 0.388 | 0.776 | 80
104 [Abdo, 1994 1475 |Mouse (Mus musculus) 6| U| DR 13 [w| 6 w [JV| M| FDB | WCON [WO| 0.447 | 0.781 | 89
105 [Goehring et al., 1984 1312 |Pig (Sus scrofa) 4|1 M| FD 17 [w]| NR |[NR|[JV| B | FDB| FCNS |WO| 0.464 70
106 [Beems and van Beek, 1985 1223 |Hamster (Mesocricetus auratus ) 5| M FD 42 [ d| NR [NR|JV| M| FDB| FCNS |WO| 0.610 121 88
107 [Birt et al., 1983 1233 |Hamster (Mesocricetus auratus ) 3(U FD 25 | w 4 w |JV| B | FDB| FCNS [WO| 0.652 74
108 [Kezhou et al., 1987 1413 |Rat (Rattus norvegicus ) 41 U| FD 5 |w]|] NR |[NR|[JV| M| FDB| FCNS |WO| 0.653 | 0.980 | 80
109 [Halverson et al 1966 1332 |Rat (Rattus norvegicus ) 8| U FD 6 w| NR |NR|JV| M| FDB | WCON [WO| 0.744 | 0.892 | 73
110 [Beems and van Beek, 1985 1223 |Hamster (Mesocricetus auratus ) 5(M| FD 42 [ d| NR [NR|JV]| F [ FDB| FCNS |WO| 1.26 73
111 [Julius et al, 1983 1408 [Hamster (Mesocricetus auratus ) 5(U FD 21 | d 4 w |JV| B | FDB| FCNS |WO| 1.85 3.70 80
112 [Tsunoda et al, 2000 36834 |[Mouse (Mus musculus) 4| U| DR 14 [d]| 78 | w|JV| M| FDB|WCON|WO| 1.96 67
113 [Lalor and Llewellyn, 1979 36822 |Gerbil (Meriones unguiculatus ) 3(U | DR 1 w| NR |NR|JV| M| FDB | WCON | WO 0.0637 | 69
114 [Lalor and Llewellyn, 1979 36822 |Gerbil (Meriones unguiculatus ) 3(U | DR 1 w| NR |NR|JV| M| FDB | WCON | WO 0.0796 | 69
115 [Boylan et al, 1990 1239 |Mouse (Mus musculus) 2| M| FD 6 [mo|] NR |[NR|JV| F | BEH| ACTV |WO 0.156 | 78
116 [Miller, 1938 14492 |Pig (Sus scrofa) 5(|U| FD 63 | d 4 |mo|JV| B |FDB| FCNS [WO 0.235 | 74
117 [Hadjimarkos, 1967 1327 |Rat (Rattus norvegicus) 2 U| DR | 21 [ d]| NR |[NR|JV| M | FDB [ WCON | WO 0.242 | 69
118 [Das et al., 1989 1275 |Guinea pig (Cavia porcellus) 2 M| FD 60 [ d[21-25( d [Jv| B | FDB| FCNS |WO 0.399 | 71
119 [Palmer and Olson, 1974 1497 |Rat (Rattus norvegicus ) 4|1 M| DR 7 d 21 d|JV| M| FDB [ WCON (WO 0441 | 74
120 [Carmichael and Fowler, 1980 1249 |Rat (Rattus norvegicus ) 2 U | DR 22 [w| NR [NR|JV| M| FDB| FCNS |WO 0.454 | 69
121 [Palmer and Olson, 1974 1497 |Rat (Rattus norvegicus ) 4|1 M| DR 7 d 21 d|JV| M| FDB [ WCON (WO 0.455 | 74
122 [Raisbeck et al., 1996 1521 |Pronghorn (Antilocapra americana) 2(M| FD | 164 | d | 6-96 [mo|JV| M | FDB| FCNS |WO 0.493 | 77
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123 [Salbe et al., 1990 1532 |Rat (Rattus norvegicus) 3| U| DR 21 |d| 21 d [JV| F | FDB| FCNS |WO 0.498 | 68
124 Parshad and Sud, 1989 1500 |Rat (Rattus norvegicus ) 2 M| FD 4 |w| NR |NR|JV| M| FDB| FCNS |WO 0.550 | 73
125 [Gronbaek et al., 1995 1323 |Rat (Rattus norvegicus ) 2 U | DR 6 d| 34 [w|JV|M|FDB| FCNS |WO 0.639 | 69
126 [Hadjimarkos, 1970 14488 |Hamster (Mesocricetus auratus ) 4] U | DR 4 |w| NR |NR|JV| M| FDB | WCON |WO 0.680 | 72
127 [Cabe, et al., 1979 1244 |Rat (Rattus norvegicus ) 2| U | DR 13 [w]| 50 d [JV| M| FDB|WCON|WO 0.769 | 68
128 [Das et al., 1989 1275 |Guinea pig (Cavia porcellus) 2( U FD 23 [ d[21-25( d [Jv| B | FDB| FCNS |WO 1.07 72
129 [Rastogi et al., 1976 1523 |Rat (Rattus norvegicus ) 2 U | DR 1 w 1 mo|JV| B | FDB| FCNS |WO 1.59 69
130 [Franke and Moxon 1937 14508 |Rat (Rattus norvegicus ) 2| U FD 65 | d 28 d |JV| M| FDB| FCNS (WO 1.79 77
131 |Franke and Moxon 1937 14508 |Rat (Rattus norvegicus ) 2( U FD 5 d 28 d |Jv| B|FDB| FCNS (WO 3.54 77
132 [Franke and Moxon 1937 14508 |Rat (Rattus norvegicus ) 2| U FD 5 d 28 d |Jv| B|FDB| FCNS (WO 3.74 74

Physiology (PHY)
133 [Meyer et al 1982 662 [Rat (Rattus norvegicus) 2| U | FD 30 | d| NR [NR|JV| M |PHY | FDCV [WO| 0.0642 74
134 [Kim and Mahan, 2001 25957 [Pig (Sus scrofa) 6| U | FD 12 |w| NR |NR|JV| B [ PHY | FDCV [WO| 0.112 | 0.157 | 80
135 [Bioulac-Sage et al., 1992 1228 |Rat (Rattus norvegicus ) 3(U FD 2 |mo| NR |NR|JV| M |PHY | BLPR [WO| 0.157 | 0.314 | 79
136 [Jenkins and Hidiroglou, 1986 1401 |Cattle (Bos taurus) 5(U FD 6 w 3 d [JV| M| PHY | FDCV |WO| 0.165 | 0.330 | 79
137 [Schoening, 1936 14495 |Pig (Sus scrofa) 3| M| FD 1 [mo|] 9 |[mo|[JV|M|PHY| RPRT |WO| 0.171 | 0.343 | 78
138 [Mandisodza et al., 1979 1454 |Pig (Sus scrofa) 3| M| FD 61 | d| 57 [ w]|JV| B|PHY| FDCV [WO| 0.189 70
139 [Coudray, et. al. 1996 1271 |Rat (Rattus norvegicus ) 2( U FD 8 w| NR |NR|JV| M| PHY | HTRT [WO| 0.198 73
140 [Kim and Mahan, 2001 25958 [Pig (Sus scrofa) 2 |UX| FD 14 |w]| NR |NR|JV| F | PHY | FDCV |WO| 0.225 70
141 [Kim and Mahan, 2001 25958 [Pig (Sus scrofa) 4 |UX| FD 14 |w| NR |NR|JV| F | PHY | FDCV |WO| 0.236 70
142 |[Kim and Mahan, 2001 25948 [Pig (Sus scrofa) 41 U| FD 12 |w 8 w [JV| B |PHY | FDCV [WO| 0.254 | 0.381 | 80
143 [Goehring et al., 1984 1312 |Pig (Sus scrofa) 4|1 M| FD 6 |w]| NR |[NR|JV| B |PHY | FDCV |WO| 0.265 70
144 [Perry et al, 1980 21131 |Rat (Rattus norvegicus ) 2| U | DR 18 [mo| NR |NR|JV| F | PHY | BLPR |WO| 0.396 67
145 [Goehring et al., 1984 1312 |Pig (Sus scrofa) 4|1 M| FD 17 [w]| NR |NR|[JV| B | PHY | FDCV |WO| 0.464 70
146 [Pathak and Datta 1984 1501 |Goat (Capra hircus) 4|1 U| OR 17 | d 6 |[mo|AD|NR|PHY | RPRT |WO| 3.0 6.0 82
147 [Demirel-Yilmaz et al., 1998 1281 |Rat (Rattus norvegicus ) 2 M| FD 18 | w| NR |NR|JV| B | PHY | GPHY | KI 0.358 | 78
148 [Turan et al 1997 1603 |Rabbit (Oryctolagus cuniculus) 2( U FD 14 | w| NR |NR|JV| B | PHY | GPHY | IN 0.652 | 73
Pathology (PTH)

149 [Jenkins and Hidiroglou, 1986 1401 |Cattle (Bos taurus) 5(U FD 6 w 3 d|JV|M|ORW| ORWT | KI | 0.0329 | 0.0986 | 79
150 [Meyer et al 1982 662 [Rat (Rattus norvegicus) 2l U | FD 30 | d| NR [NR|JV| M |[ORW| SMIX | HE | 0.0642 74
151 [Mahan and Moxon, 1984 1450 |Pig (Sus scrofa) 7| U | FD 37 | d 4 w [JV| B | HIS| GHIS [ HA|0.0716| 0.143 | 80
152 [Abdo, 1994 1475 |Rat (Rattus norvegicus ) 6| U| DR 13 |w 6 w [JV| F | HIS | GLSN | KI | 0.0776| 0.128 | 89
153 [Palmer et al., 1982 1496 |Rat (Rattus norvegicus) 3| M| FD 4 |w]| NR |NR|JV[NR|ORW| ORWT | LI [0.0838| 0.763 | 82
154 [Abdo, 1994 1475 |Rat (Rattus norvegicus ) 6| U| DR 13 |w 6 w [JV| F| HIS| GLSN | KI'| 0.130 | 0.196 | 89
155 [Johnson, et al., 2000 36818 |[Mouse (Mus musculus) 4|1 U| DR 14 [d]| 67 | w|[IV|M|ORW| SMIX | TS| 0.145 | 0.436 | 74
156 [Goehring et al., 1984 1312 |Pig (Sus scrofa) 4|1 M| FD 17 |w| NR |NR|JV| B [ORW| SMIX | LI [ 0.148 | 0.319 | 85
157 [OToole and Raisbeck 1995 1477 |Cattle (Bos taurus) 4|1 U| FD | 120 | w [10-12({mo|JV| M | HIS | HYPL | FO| 0.150 | 0.280 | 83
158 [Behne et al., 1992 1224 |Rat (Rattus norvegicus ) 2 U | FD [ 110 [ d| 30 d |JV|M|[ORW| SMIX | LI [ 0.163 73
159 [Behne et al., 1992 1224 |Rat (Rattus norvegicus) 2 U | FD [ 110 [ d| 30 d |JV|M|[ORW| SMIX |WO| 0.166 73
160 [Mahan and Magee, 1991 1448 |Pig (Sus scrofa) 3|UX| FD 3 | d| 23 d|JV|B| HIS| GLSN | FO| 0.170 | 0.510 | 85
161 [Nehru et al., 1997 2788 |Rat (Rattus norvegicus) 2 U | Gv 8 |w]| NR |NR|[JV| F |ORW| SMIX | BR| 0.175 68
162 [Mahan and Magee, 1991 1448 |Pig (Sus scrofa) 3|UX| FD 35 | d| 23 d|JV|B| HIS| GLSN | FO| 0.183 | 0.548 | 85
163 [Coudray, et. al. 1996 1271 |Rat (Rattus norvegicus ) 2( U FD 8 w| NR |NR|JV| M |ORW| ORWT | HE | 0.198 73
164 [Goehring et al., 1984 1312 |Rat (Rattus norvegicus) 4|1 M| FD 4 |w]| NR |[NR[IJV|M|ORW| SMIX | LI | 0.215 | 0.467 | 84
165 |Yaeger et al 1998 1635 |Cattle (Bos taurus) 3|UX| FD 4 |mo| NR |NR|GE| F | ITX | GITX |WO| 0.268 78
166 [OToole and Raisbeck 1995 1477 |Cattle (Bos taurus) 4|1 U| FD | 120 | d [10-12({mo|JV| M| HIS| GHIS | FO| 0.280 | 0.80 | 83
167 [Spallholz et al., 1973 1566 |Mouse (Mus musculus) 10| U | FD 5 |w]| NR |[NR|[JV| B |ORW| ORWT | SP | 0.314 | 0.384 | 79
168 [Liu et al., 1994 1442 |Rat (Rattus norvegicus) 4|1 M| FD 2 |w]| 45 d|JV| F|[ORW| ORWT | LI [ 0.328 70
169 [Ip, 1984 1390 |Mouse (Mus musculus) 2| U| FD 2 |w 8 w [JV| F |ORW]| SMIX | LI | 0.337 72
170 [Thorlacius-Ussing et al., 1988 1597 |Rat (Rattus norvegicus ) 2 U | DR 21 | d 25 d|JV| F| HIS | GLSN |WO]| 0.378 68
171 [Kezhou et al., 1987 1413 |Rat (Rattus norvegicus ) 4|1 U| FD 5 [w] NR |[NR|[IJV|M|ORW|ORWT | LI | 0.388 | 0.776 | 80
172 |Abdo, 1994 1475 |Mouse (Mus musculus) 6| U| DR 13 |w 6 w [JV| B |ORW| ORWT | KI | 0416 | 0.735 | 86
173 [Halverson et al 1966 1332 |Rat (Rattus norvegicus ) 8| U FD 6 w| NR |NR|JV| M |ORW| SMIX | SP | 0.425 | 0.567 | 73
174 [Dausch and Fullerton, 1993 1276 |Rat (Rattus norvegicus ) 41U FD 1 w| NR |NR|JV| M |ORW| ORWT | LI | 0.426 1.28 78
175 [Dausch and Fullerton, 1993 1276 |Rat (Rattus norvegicus ) 3(U FD 1 w| NR |[NR|JV|M|ORW| SMIX | LI | 0.441 | 0.881 | 78
176 [Chen et al., 1985 1256 |Rat (Rattus norvegicus) 4|1 U| DR 32 | d| NR [NR|IV| M| ITX | GITX [WO| 0480 | 0.959 | 74
177 |Raisbeck et al., 1996 1521 |Pronghorn (Antilocapra americana ) 2(M| FD | 164 [ d | 6-96 [mo|[JV| M| ITX | GITX |WO| 0.493 77
178 [Beems and van Beek, 1985 1223 |Hamster (Mesocricetus auratus ) 5| M FD 42 [ d| NR [NR|[JV| M| HIS | USTR | LI | 0.610 121 88
179 [Beems and van Beek, 1985 1223 |Hamster (Mesocricetus auratus ) 5| M FD 42 [ d| NR [NR|JV| F | HIS| USTR | LI | 0.630 1.26 88
180 [Goehring et al., 1984 1312 |Rat (Rattus norvegicus ) 4|1 M| FD 4 |w| NR |NR|JV|M]|ORW| SMIX | LI | 0.763 69
181 [Hermann, et.al. 1991 1364 |Rat (Rattus norvegicus ) 3| U FD 12 {w| NR |NR|JV| F | HIS| GHIS | LI | 0.996 1.59 78
182 [Ishikawa et al, 1992 1392 |Mouse (Mus musculus) 5[ U | DR 12 |w 5 w [JV|M]|ORW| ORWT | LI | 1.09 68
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183 |Piccirillo et al 1983 1507 |Mouse (Mus musculus) 6| U [ Gv 8 [d]| 64 | d|IV|F|ITX | ATAX |WO| 114 2.28 | 86
184 [Jacobs and Forst, 1981 1394 [Mouse (Mus musculus) 41 U | DR 50 [ w 6 w |JV| F| HIS| GLSN | LI | 1.21 68
185 [Hermann, et.al. 1991 1364 |Rat (Rattus norvegicus ) 3(U FD 12 |w| NR |NR|JV| F | HIS| GHIS | LI | 1.59 72
186 |Piccirillo et al 1983 1507 |Mouse (Mus musculus) 2 U | Gv 8 [d]| 64 | d [GE| F| ITX | GITX |WO| 1.60 80
187 [Julius et al, 1983 1408 [Hamster (Mesocricetus auratus ) 5(U FD 21 | d 4 w |JV| B |ORW| ORWT | KI | 4.33 8.65 78
188 |Jacobs and Forst, 1981 1394 |Mouse (Mus musculus) 7| U| DR | 46 | d 6 d [JV| F| HIS | NCRO | LI | 4.55 9.09 | 73
189 |Sayato et al 1993 1538 |Mouse (Mus musculus) 5(|U|] Gv | 30 |d 5 w |JV| M| HIS| GLSN | LI | 20.0 300 | 81
190 |Goehring et al., 1984 1312 |Pig (Sus scrofa) 4|1 M| FD 6 [w]| NR |[NR|[JV| B |[ORW| SMIX | LI 0.0816 | 79
191 [Bioulac-Sage et al., 1992 1228 |Rat (Rattus norvegicus ) 3(U FD 2 |mo| NR |NR|JV| M |ORW| SMIX | LI 0.157 | 73
192 |Wahlstrom et al, 1956 14498 |Pig (Sus scrofa) 2l U | FD 5 [w] NR |[NR|JIV[NR| ITX | GITX |WO 0.163 | 74
193 |Baker et al., 1989 1219 |Pig (Sus scrofa) 2| M| FD 9 [w]| 814 | d|IV|B|ITX| GITX |WO 0.205 | 77
194 |Abdo, 1994 1475 |Mouse (Mus musculus) 6| U| DR 13 [w| 6 w |JV| M [ORW| ORWT | KI 0.230 | 83
195 |Miller, 1938 14492 |Pig (Sus scrofa) 5(U| FD 63 | d 4 |mo|JV| B | HIS| GHIS [MT 0.235 | 74
196 |Wahlstrom et al, 1956 14498 |Pig (Sus scrofa) 2l U | FD 3 [mo|] NR |[NR|JV[NR| ITX | GITX |WO 0.254 | 74
197 |Schroeder, 1967 1540 |Mouse (Mus musculus) 2 U| DR [ 339 |d]| 21 | d|JV|B| HIS| GHIS | LI 0.263 | 68
198 |Schroeder, 1967 1540 |Rat (Rattus norvegicus) 2| U| DR 16 [d]| 21 | d [JV| B | HIS| GHIS | LI 0.275 | 68
199 [Turan et al., 1997 1602 |Rabbit (Oryctolagus cuniculus) 2( U FD 12 |w| NR |NR|JV| B | HIS | GHIS | BO 0.277 | 73
200 [Wahlstrom and Olson, 1959 14497 |Pig (Sus scrofa) 2( U FD [ 239 | d 8 w |GE| F | HIS | GHIS | FO 0.296 | 73
201 |Baker et al., 1989 1219 |Pig (Sus scrofa) 2| M| FD 9 [w]| 814 | wl|IV|B|ITX| GITX |WO 0.307 | 77
202 |Wahlstrom et al., 1984 1612 |Pig (Sus scrofa) 2l U | FD 6 [w]| 56 | w|IV[M]|ITX | GITX |WO 0.343 | 78
203 |Baker et al., 1989 1219 |Pig (Sus scrofa) 2| M| FD 9 [w]| 814 | wl|IV|B|ITX| GITX |WO 0.352 | 77
204 [Gronbaek et al., 1995 1323 |Rat (Rattus norvegicus ) 2 U | DR 3B [d| 34 | w|[IV|M|[ORW| ORWT | KI 0.360 | 69
205 [Dausch and Fullerton, 1993 1276 |Rat (Rattus norvegicus ) 2( U FD 1 w| NR |NR|JV| M |ORW| SMIX | LI 0.375 | 72
206 [Dausch and Fullerton, 1993 1276 |Rat (Rattus norvegicus ) 3(U FD 5 w| NR |NR|JV| M |ORW| ORWT | LI 0.390 | 72
207 |Jaffe and Mondragon, 1975 1396 |Rat (Rattus norvegicus ) 3(U FD 5 w| 21 d|JV| B|[ORW| SMIX | SP 0.391 | 72
208 |Salbe et al., 1990 1532 |Rat (Rattus norvegicus) 3lU|[ DR | 21 [d]| 21 | d |JV| B |ORW|ORWT | DT 0.498 | 68
209 [Dausch and Fullerton, 1993 1276 |Rat (Rattus norvegicus ) 5(U FD 3 w| NR |NR|JV| M |ORW| SMIX | LI 0.514 | 67
210 [Dausch and Fullerton, 1993 1276 |Rat (Rattus norvegicus ) 41U FD 3 w| NR |NR|JV| M |ORW| SMIX | LI 0.589 | 72
211 |Wilson et al 1988 1629 |Pig (Sus scrofa) 41 U] OR | 20 | d 6 w |JV| M| HIS | GHIS [WO 0.639 | 80
212 [Kezhou et al., 1987 1413 |Rat (Rattus norvegicus ) 41U FD 5 w| NR |NR|JV| M |ORW| SMIX | KI 0.653 | 74
213 |Palmer et al 1983 15262 |Rat (Rattus norvegicus ) 2| M| FD 4 |w]| NR |[NR[JIV| M |[ORW| ORWT | KI 0.704 | 72
214 |Palmer et al 1983 15262 |Rat (Rattus norvegicus ) 2| U | FD 4 |w]| NR |[NR[JIV| M |[ORW| ORWT | KI 0.754 | 73
215 |Palmer et al., 1982 1496 |Rat (Rattus norvegicus) 2| M| FD 4 | w]| NR |NR|JV[NR|ORW| ORWT | LI 0.794 | 78
216 |Panter et al., 1996 1499 |Pig (Sus scrofa) 2l U | FD 6 |w]| 810 | w|JV|B| HIS| USTR | BR 0.794 | 72
217 |Panter et al., 1996 1499 |Pig (Sus scrofa) 2l U | FD 6 |w]| 810 | w|JV|B| HIS| USTR | BR 0.794 | 66
218 |Panter et al., 1996 1499 |Pig (Sus scrofa) 2l U | FD 6 |w]| 810 | w|JV|B| HIS| USTR | BR 0.794 | 72
219 |Palmer et al., 1982 1496 |Rat (Rattus norvegicus) 2| M| FD 4 | w]| NR |NR|JV[NR|ORW| ORWT | LI 0.809 | 78
220 |Palmer et al., 1982 1496 |Rat (Rattus norvegicus) 2| M| FD 4 | w]| NR |NR|[JV[NR|ORW| ORWT | LI 0.817 | 78
221 |Palmer et al 1983 15262 |Rat (Rattus norvegicus ) 2l U | FD 8 [w]| NR |NR[JIV| M |[ORW| ORWT | KI 0.823 | 73
222 |Obermeyer et al, 1971 12934 |Rat (Rattus norvegicus ) 2( U FD 4 |w| NR |NR|JV|[NR|ORW| SMIX | LI 0.903 | 73
223 |Rastogi et al., 1976 1523 |Rat (Rattus norvegicus ) 2 U | DR 8 w 1 mo|JV| B |ORW| SMIX | BR 0.953 | 69
224 [Halverson et al., 1962 14489 |Rat (Rattus norvegicus ) 2( U FD 18 | d | NR |NR|NR|[ M |ORW| SMIX | LI 0.984 | 73
225 [Halverson et al., 1962 14489 |Rat (Rattus norvegicus ) 2| U FD 18 | d | NR |NR|NR|[ M |ORW| SMIX | LI 1.02 73
226 |Wilson et al 1983 1630 |Pig (Sus scrofa) 3| U| FD 15 [ d| NR |mo|[JV| B | HIS| GHIS | HE 1.06 | 73
227 |Cutler, 1974 21137 |Rat (Rattus norvegicus ) 2| U | DR 5 [mo|] NR |NR|[JIV| M |[ORW| SMIX | LI 111 | 68
228 [Hermann, et.al. 1991 1364 |Rat (Rattus norvegicus ) 2( U FD 8 w| NR |NR|JV| F | HIS| GHIS | LI 1.59 72
229 [Halverson et al., 1962 14489 |Rat (Rattus norvegicus ) 2( M| FD 18 | d | NR |NR|NR|[ M |ORW| SMIX | LI 1.94 67
230 |Seidenberg et al 1986 113 |Mouse (Mus musculus ) 2 U | Gv 4 | d]| NR |[NR|GE| F | GRS | BDWT | WO 5.01 | 80

Reproduction (REP)

231 |Nobunaga et al., 1979 1473 |Mouse (Mus musculus) 3[U| DR | 56 [d]| 60 | d |[GE| F | REP | PRWT |WO| 0.072 | 0.145 | 81
232 |Fredriksson et al., 1993 1304 |Rat (Rattus norvegicus ) 2 M| FD 14 |w| NR |NR|GE| F | REP | ODVP [WO| 0.108 74
233 |Gunter et al, 2003 25959 [Cattle (Bos taurus) 2l U | FD 42 |w| NR [NR|GE| F | REP | PRWT [WO| 0.173 70
234 |Nebbia et al., 1987 1471 |Rat (Rattus norvegicus) 4|1 U| DR | 240 | d| NR [NR|JV| M| REP| TEWT | TE| 0.384 | 0.768 | 80
235 |Kezhou et al., 1987 1413 |Rat (Rattus norvegicus ) 41 U| FD 5 |w]|] NR |[NR|[IJV|M| REP| SPCL |GO| 0.388 | 0.776 | 86
236 |Abdo, 1994 1475 |Rat (Rattus norvegicus ) 6 [UX| DR 13 [w| 6 w |JV| F | REP | GREP [WO| 0.393 | 0.763 | 95
237 [Halverson, 1974 1329 |Rat (Rattus norvegicus ) 5(U FD 42 | d 90 d |GE| F | REP | PROG |WO| 0.456 71
238 |Abdo, 1994 1475 |Mouse (Mus musculus) 6 [UX| DR 13 [w]| 6 w [JV| M| REP | GREP [WO| 0.735 | 151 | 92
239 |Panter et al., 1995 1498 |Sheep (Ovis aries) 2| M| FD 88 | d | NR [mo|GE| F | REP | PRWT [WO| 0.780 77
240 |Panter et al., 1995 1498 |Sheep (Ovis aries) 2| M| FD 88 | d | NR [NR|GE| F | REP | PRWT [WO| 0.945 69
241 |Hau et al., 1987 1344 |Mouse (Mus musculus) 41 U| DR | 29 | d 8 w |GE| F | REP | PRWT [WO| 1.21 6.03 | 78
242 |Piccirillo et al 1983 1507 |Mouse (Mus musculus) 2 U | Gv 8 |d| 64 | d [GE| F | REP | PRWT |WO| 1.60 86
243 |Abdo, 1994 1475 |Mouse (Mus musculus) 6 [UX| DR 13 [w| 6 w |JV| B|REP| SPCL | TE| 2.28 85
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244 |Webster, 1979 823 [Mouse (Mus musculus ) 5(U| FD 19 |d 4 |mo|GE| F | REP | PRWT |WO| 254 254 | 78
245 |Hardin et al., 1987 1335 |Mouse (Mus musculus) 5(/U | Gv 8 [d]| 68 | w|GE| F| REP | PRWT |WO| 3.20 6.39 | 87
246 |Plasterer et al., 1985 1509 |Mouse (Mus musculus) 2 U | Gv 8 |d|61-71| d [GE| F | REP | PRWT |WO| 3.20 86
247 |Booth et al. 1983 1234 |Mouse (Mus musculus) 2 U | Gv 8 [ d]| NR |[NR|GE| F | REP | PROG |WO| 7.0 90
248 [Kaur and Parshad, 1994 1411 |Rat (Rattus norvegicus ) 3(U FD 5 w| NR |NR|JV| M| REP| SPCV | TE 0.089 | 79
249 |Abdo, 1994 1475 |Rat (Rattus norvegicus ) 6 [UX| DR 13 [w| 6 w |JV| F | REP | GREP [WO 0.130 | 89
250 [Wahlstrom and Olson, 1959 14497 |Pig (Sus scrofa) 2( U FD [ 239 | d 8 w |GE| F | REP | PRWT |WO 0.296 | 79
251 [Schroeder and Mitchener, 1971 66 |Mouse (Mus musculus) 2 U | DR 6 |mo| 21 d |JV| F| REP | DEYO (WO 0434 | 73
252 [Thorlacius-Ussing, 1990 1595 |Rat (Rattus norvegicus ) 3(U | DR 21 [ d | NR [NR|LC| F [ REP | PRWT |WO 0.504 | 73
253 [Parshad and Sud, 1989 1500 |Rat (Rattus norvegicus ) 2 M| FD 4 |w| NR |[NR[JV| M| REP | TEWT | TE 0.550 | 79
254 [Thorlacius-Ussing et al., 1987 1596 |Rat (Rattus norvegicus ) 2 U | DR 21 [ d| NR [mo|LC| F [ REP | PRWT |WO 0.749 | 73
255 [Chermoff and Kavlock, 1982 1259 [Mouse (Mus musculus) 2 U | GV 5 d 60 d |GE| F | REP [ PROG (WO 4,18 86
256 [Gray and Kavlock, 1984 1316 [Mouse (Mus musculus) 2 U | OR 5 d 90 d |GE| F | REP [ PROG (WO 457 81
257 |Seidenberg et al 1986 113 |Mouse (Mus musculus ) 2 U | Gv 4 | d| NR [NR|GE| F | REP | PROG WO 501 | 86

Growth (GRO)

258 |Shull and Checke, 1973 1557 |Rat (Rattus norvegicus) 3| U| FD 8 |w]| NR |NR|JV| M |GRO|BDWT |WO| 0.053 | 0.265 | 82
259 |Meyer et al 1982 662 [Rat (Rattus norvegicus) 2l U | FD 30 | d| NR [NR|JV| M |GRO| BDWT [WO| 0.0642 78
260 |Palmer et al., 1982 1496 |Rat (Rattus norvegicus) 3| M| FD 4 |w| NR [NR|JV|NR|GRO| BDWT [WO| 0.0838| 0.763 | 86
261 |Chen et al., 1990 1255 |Rat (Rattus norvegicus ) 2l U | FD 2 |w] NR |[NR|JV| M |GRO | BDWT |WO| 0.0869 77
262 |Glattre et al, 1995 11361 |Rat (Rattus norvegicus ) 2| U | DR 4 |w| NR [NR|JV| M |[GRO| BDWT [WO| 0.090 67
263 | Debski et al., 1992 1280 |Rat (Rattus norvegicus) 2l U | FD 2 |w]| NR |NR|JV| M |GRO | BDWT |WO| 0.110 81
264 |Kim and Mahan, 2001 25957 [Pig (Sus scrofa) 6| U | FD 12 [w]| NR |NR|[JV| B | GRO| BDWT |WO| 0.112 | 0.157 | 84
265 |Kim and Mahan, 2001 25948 [Pig (Sus scrofa) 4|1 U| FD 12 [w]| 8 w |JV| B [ GRO| BDWT [WO| 0.137 | 0.273 | 84
266 |Mahan and Moxon, 1984 1450 |Pig (Sus scrofa) 7| U | FD 37 | d 4 w |JV| B [ GRO| BDWT [WO| 0.143 | 0.215 | 84
267 |Goehring et. al. 1983 1313 |Pig (Sus scrofa) 6| M| FD 5 |w]| NR |NR|JV| B |GRO | BDWT |WO| 0.146 | 0.273 | 89
268 |Liu et al., 1994 1442 |Rat (Rattus norvegicus ) 4|1 M| FD 2 |w]| 45 | d |JV| F|GRO|BDWT |WO| 0.151 | 0.304 | 89
269 |Liu and Milner, 1992 12370 |Rat (Rattus norvegicus ) 2| M| FD 2 |w]| 41 | d |JV| F|GRO|BDWT |WO| 0.153 76
270 |Kim and Mahan, 2001 25958 [Pig (Sus scrofa) 2 |UX| FD 14 [w]| NR |NR|[JV| F | GRO| BDWT |WO| 0.155 | 0.221 | 89
271 |Behne et al., 1992 1224 |Rat (Rattus norvegicus) 2(U| FD [ 110 [ d]| 30 | d [JV| M |GRO | BDWT |WO| 0.163 77
272 [Jenkins and Hidiroglou, 1986 1401 |Cattle (Bos taurus) 5(U FD 6 w 3 d [JV| M| GRO| BDWT |WO| 0.165 | 0.330 | 83
273 |Mahan and Magee, 1991 1448 |Pig (Sus scrofa) 3|UX| FD 35 | d| 23 [d]|JV| B|GRO|BDWT [WO| 0.170 | 0.510 | 89
274 |Gunter et al, 2003 25959 [Cattle (Bos taurus) 2| U | FD 42 |w| NR [NR|GE| F | GRO| BDWT [WO| 0.173 68
275 |Nehru et al., 1997 2788 |Rat (Rattus norvegicus ) 2 U | Gv 8 |w]| NR |NR|JV| F |GRO | BDWT |WO]| 0.175 79
276 [Palmer and Olson, 1974 1497 |Rat (Rattus norvegicus ) 3(M| DR 42 | d 21 d|JV|M|GRO | BDWT |WO]| 0.181 76
277 |Mahan and Magee, 1991 1448 |Pig (Sus scrofa) 3|UX| FD 35 |d| 23 [d]|JV| B|GRO| BDWT |[WO| 0.183 | 0.548 | 89
278 |Mandisodza et al., 1979 1454 |Pig (Sus scrofa) 3| M| FD 61 | d| 57 [ w]|JV| B|GRO| BDWT |[WO| 0.189 74
279 [Palmer and Olson, 1974 1497 |Rat (Rattus norvegicus ) 3(M| DR 42 | d 21 d |JV|M|GRO | BDWT |WO| 0.191 78
280 [Coudray, et. al. 1996 1271 |Rat (Rattus norvegicus ) 2( U FD 8 w| NR |NR|JV| M |GRO| BDWT [WO| 0.198 77
281 |Mandisodza et al., 1979 1454 |Pig (Sus scrofa) 3| M| FD 61 | d| 57 [ w]|lV GRO | BDWT |WO| 0.202 68
282 [Salbe and Levander, 1990 1533 |Rat (Rattus norvegicus ) 3 (UX| FD 6 w| NR |NR|JV| M |GRO| BDWT |WO| 0.214 82
283 [McAdam and Levander, 1987 1457 |Rat (Rattus norvegicus ) 41U FD 6 w| 21 d [JV| M| GRO| BDWT |WO| 0.217 | 0.435 | 82
284 |Goehring et al., 1984 1312 |Rat (Rattus norvegicus) 4|1 M| FD 4 |w]| NR |NR|JV|M|GRO | BDWT |WO| 0.217 | 0.470 | 88
285 [Salbe and Levander, 1990 1533 |Rat (Rattus norvegicus ) 3 |(UX| FD 6 w| NR |NR|JV| M |GRO| BDWT [WO| 0.217 82
286 |Moxon and Mahan, 1982 1468 |Pig (Sus scrofa) 8 [UX| FD 37 | d | NR [NR|JV|NR|GRO| BDWT [WO| 0.227 | 0.340 | 89
287 |Kim and Mahan, 2001 25958 [Pig (Sus scrofa) 4 |UX| FD 14 [w]| NR |NR|[JV| F | GRO | BDWT |WO| 0.236 74
288 | Tsunoda et al, 2000 36834 |[Mouse (Mus musculus ) 4| U| DR 14 [d]| 7-8 | w|JV|M|GRO|BDWT |WO| 0.240 | 0.580 | 79
289 |Lane et al., 1984 1429 |Mouse (Mus musculus) 2l U | FD 26 |w| 4 w |JV| F [ GRO| BDWT [WO| 0.254 77
290 |LeBoeuf et al., 1985 1433 |Rat (Rattus norvegicus ) 3| U| FD 6 |w]| NR |[NR|JV|M|GRO|BDWT |WO| 0.261 | 0521 | 82
291 |Goehring et al., 1984 1312 |Pig (Sus scrofa) 4|1 M| FD 6 |w]| NR |[NR|JV| B |GRO | BDWT |WO| 0.265 74
292 [Palmer and Olson, 1974 1497 |Rat (Rattus norvegicus ) 4|1 M| DR 7 d 21 d [JV| M| GRO| BDWT |WO| 0.274 | 0540 | 84
293 [Turan et al., 1997 1602 |Rabbit (Oryctolagus cuniculus) 2( U FD 12 |w| NR |NR|JV| B | GRO| BDWT |WO| 0.277 73
294 [Wahlstrom and Olson, 1959 14497 |Pig (Sus scrofa) 2( U FD [ 239 | d 8 w |GE| F | GRO | BDWT [WO| 0.296 68
295 [Bioulac-Sage et al., 1992 1228 |Rat (Rattus norvegicus ) 3(U FD 2 |mo| NR |NR|JV| M |GRO| BDWT [WO| 0.318 70
296 [Julius et al, 1983 1408 [Hamster (Mesocricetus auratus ) 3(U FD 21 | d 4 w |JV| B | GRO| BDWT |[WO| 0.356 | 0.712 | 84
297 |Kim and Mahan, 2001 25948 [Pig (Sus scrofa) 41 U| FD 12 [w]| 8 w |JV| B [ GRO| BDWT [WO| 0.367 | 0.489 | 79
298 |Yeh et al, 1997 1640 |Rat (Rattus norvegicus) 41 U| FD 8 |w]| NR |NR|JV| B | GRO | BDWT |WO| 0.367 77
299 |Abdo, 1994 1475 |Rat (Rattus norvegicus ) 6| U| DR 13 [w| 6 w |JV| F [ GRO| BDWT [WO| 0.368 | 0.564 | 93
300 |Kiremidjian-Schumacher et al., 1{ 1422 [Mouse (Mus musculus) 2( U FD 8 w 6 w |JV| M| GRO| BDWT [WO| 0.371 69
301 [Julius et al, 1983 1408 [Hamster (Mesocricetus auratus ) 3(U FD 21 | d 4 w |JV| M| GRO| BDWT |[WO| 0.374 | 0.747 | 84
302 [Dausch and Fullerton, 1993 1276 |Rat (Rattus norvegicus ) 2| U FD 5 w| NR |NR|JV| M |GRO| BDWT [WO| 0.375 76
303 |Spallholz et al., 1973 1566 |Mouse (Mus musculus) 10| U | FD 5 |w]| NR |NR|JV| B |GRO | BDWT |WO| 0.384 | 0.523 | 83
304 |Nebbia et al., 1987 1471 |Rat (Rattus norvegicus) 4] U| DR | 240 | d| NR [NR|JV| M [GRO| BDWT [WO| 0.384 | 0.768 | 78
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305 [Kezhou et al., 1987 1413 |Rat (Rattus norvegicus ) 41 U| FD 5 [w] NR |NR|[JV| M |GRO| BDWT |WO| 0.388 | 0.776 | 84
306 [Abdo, 1994 1475 |Rat (Rattus norvegicus ) 6| U| DR 13 |w 6 w [JV| F | GRO| BDWT [WO| 0.393 | 0.763 | 93
307 |Schroeder and Mitchener, 1972 | 3725 |Mouse (Mus musculus) 2(U| DR | 360 |d| NR | If [JV| M|GRO| BDWT |WO| 0.407 68
308 [Halverson et al 1966 1332 |Rat (Rattus norvegicus ) 8| U FD 6 w| NR |NR|JV| M |GRO| BDWT [WO| 0.425 | 0.567 | 77
309 [Dausch and Fullerton, 1993 1276 |Rat (Rattus norvegicus ) 2| U FD 5 w| NR |NR|JV| M |GRO| BDWT [WO| 0.426 74
310 [Halverson et al 1966 1332 |Rat (Rattus norvegicus ) 71U FD 6 w| NR |NR|JV| M |GRO| BDWT [WO| 0.432 | 0.577 | 83
311 [McAdam and Levander, 1987 1457 |Rat (Rattus norvegicus ) 41U FD 6 w| 21 d [JV| M| GRO| BDWT |WO| 0.435 | 0.869 | 82
312 [McAdam and Levander, 1987 1457 |Rat (Rattus norvegicus ) 41U FD 6 w| 21 d [JV| M| GRO| BDWT |WO| 0.435 | 0.869 | 82
313 [McAdam and Levander, 1987 1457 |Rat (Rattus norvegicus ) 41U FD 6 w| 21 d [JV| M| GRO| BDWT |WO| 0.435 | 0.869 | 82
314 [Johnson, et al., 2000 36818 |[Mouse (Mus musculus) 4|1 U| DR 14 [d]| 67 | w|[IJV|M|GRO|BDWT |WO| 0438 | 131 | 78
315 [Jacobs and Forst 1981 1393 |Rat (Rattus norvegicus ) 6 U | DR 35 [df512| w|[JV| B|GRO| BDWT |WO| 0.452 | 0.904 | 77
316 [Goehring et al., 1984 1312 |Pig (Sus scrofa) 4|1 M| FD 17 | w]| NR |[NR|[JV| B | GRO | BDWT |WO| 0.464 74
317 [Whanger and Butler, 1988 1618 |Rat (Rattus norvegicus ) 41U FD 9 w| NR |NR|JV| M |GRO| BDWT [WO| 0.490 78
318 [Whanger and Butler, 1988 1618 |Rat (Rattus norvegicus ) 41U FD 9 w| NR |NR|JV| M |GRO| BDWT [WO| 0.500 78
319 [Dausch and Fullerton, 1993 1276 |Rat (Rattus norvegicus ) 5(U FD 5 w| NR |NR|JV| M |GRO| BDWT [WO| 0.515 154 77
320 [Beems and van Beek, 1985 1223 |Hamster (Mesocricetus auratus ) 5| M FD 42 [ d| NR [NR|JV| M |GRO | BDWT |WO]| 0.610 121 92
321 Turan et al 1997 1603 |Rabbit (Oryctolagus cuniculus) 2( U FD 14 |w| NR |NR|JV| B | GRO| BDWT [WO| 0.652 68
322 [Hadjimarkos, 1970 14488 |Hamster (Mesocricetus auratus ) 4] U | DR 4 |w| NR |NR|JV|M|GRO| BDWT [WO| 0.680 0.88 82
323 [Abdo, 1994 1475 |Mouse (Mus musculus) 6| U| DR 13 |w 6 w [JV| M| GRO| BDWT [WO| 0.735 | 151 | 90
324 [Panter et al., 1995 1498 |Sheep (Ovis aries) 2| M| FD 88 | d | NR [NR|GE| F | GRO| BDWT [WO| 0.780 73
325 [Abdo, 1994 1475 |Mouse (Mus musculus) 6| U| DR 13 |w 6 w [JV| B |GRO| BDWT [WO| 0.781 | 123 | 93
326 [Jacobs and Forst, 1981 1394 [Mouse (Mus musculus) 4|1 U DR 47 |w 6 w [JV| F | GRO | BDWT [WO| 0.784 121 78
327 [Julius et al, 1983 1408 [Hamster (Mesocricetus auratus ) 5(U FD 21 | d 4 w |JV| B | GRO| BDWT [WO| 0.810 1.62 84
328 [Panter et al., 1995 1498 |Sheep (Ovis aries) 2| M| FD 88 | d | NR [NR|GE| F | GRO| BDWT [WO| 0.945 67
329 [Hermann, et.al. 1991 1364 |Rat (Rattus norvegicus ) 3| U FD 8 w| NR [NR|JV| F [ GRO| BDWT |WO| 0.996 1.59 82
330 [Hermann, et.al. 1991 1364 |Rat (Rattus norvegicus ) 3| U FD 8 w| NR [NR|JV| F [ GRO| BDWT |WO| 0.996 1.59 82
331 [Ishikawa et al, 1992 1392 |Mouse (Mus musculus) 5[ U | DR 12 |w 5 w [JV| M| GRO| BDWT [WO| 1.09 72
332 [Jacobs and Forst, 1981 1394 |Mouse (Mus musculus) 7| U| DR 46 | d 7 w [JV| M| GRO| BDWT |[WO| 1.14 227 | 77
333 [Beems and van Beek, 1985 1223 |Hamster (Mesocricetus auratus ) 5(M| FD 42 [ d| NR [NR|JV]| F [GRO| BDWT |WO| 1.26 77
334 [Piccirillo et al 1983 1507 |Mouse (Mus musculus) 2 U | Gv 8 d| 64 d |GE| F | GRO | BDWT [WO| 1.60 84
335 [Tsunoda et al, 2000 36834 |[Mouse (Mus musculus) 4|1 U| DR 14 [ d]| 78 | w|JV|M|GRO| BDWT |WO| 1.96 71
336 [Hardin et al., 1987 1335 |Mouse (Mus musculus) 5(/U | Gv 8 d| 6-8 | w|JV]| F|GRO| BDWT |[WO| 3.20 6.39 | 85
337 [Plasterer et al., 1985 1509 |Mouse (Mus musculus) 2 U | Gv 8 d |[61-71| d |GE| F | GRO| BDWT |WO| 3.20 84
338 [Piccirillo et al 1983 1507 |Mouse (Mus musculus) 6 U [ Gv 8 [d]| 64 | d [JV| F|GRO|BDWT |WO| 457 84
339 [Plasterer et al., 1985 1509 |Mouse (Mus musculus) 41U | GV 8 |[d]|61-71| d [IJV| F | GRO | BDWT |WO| 4.57 84
340 [Booth et al. 1983 1234 |Mouse (Mus musculus) 41U | GV 8 |[d|6881| d [JV| F|GRO|BDWT |WO| 10.0 90
341 [Sayato et al 1993 1538 |Mouse (Mus musculus) 5|U| Gv | 30 |d 5 w [JV| M| GRO| BDWT [WO| 10.0 200 | 85
342 [Kaur and Parshad, 1994 1411 |Rat (Rattus norvegicus ) 3(U FD 1 w| NR |NR|JV| M| GRO| BDWT |WO 0.0908 | 77
343 [Spallholz et al., 1973 1566 |Mouse (Mus musculus) 3| uU| FD 5 [w] NR |[NR|JV| B | GRO | BDWT | WO 0.0968 | 77
344 [Boylan et al, 1990 1239 |Mouse (Mus musculus) 2| M| FD 6 [mo|] NR |[NR|JV| F | GRO | BDWT | WO 0.156 | 82
345 [Wahlstrom et al, 1956 14498 |Pig (Sus scrofa) 2 U | FD [ 108 [ d | NR |NR|JV[NR|GRO | BDWT | WO 0.163 | 78
346 [Behne et al., 1992 1224 |Rat (Rattus norvegicus ) 2 U | FD [ 110 [ d| 30 d [JV| M |GRO| BDWT |WO 0.166 | 77
347 [Baker et al., 1989 1219 |Pig (Sus scrofa) 2| M| FD 9 [w] 814 | w|JV|B|GRO|BDWT |WO 0.205 | 81
348 [Rhian and Moxon, 1943 14494 |Dog (Canis familiaris) 2l U | FD 8 |[w] 150 | d |JV| F | GRO | BDWT | WO 0.209 | 77
349 [Goehring et al., 1984 1312 |Rat (Rattus norvegicus ) 4|1 M| FD 4 |w| NR |NR|JV| M| GRO| BDWT |WO 0.215 | 82
350 [Chen et al., 1985 1256 |Rat (Rattus norvegicus) 4| U| DR 32 | d| NR [NR|JV| M |GRO| BDWT [WO 0.232 | 72
351 [Miller, 1938 14492 |Pig (Sus scrofa) 5(U| FD 63 | d 4 |mo|JV| B |GRO|BDWT |WO 0.235 | 78
352 [Wahlstrom et al, 1956 14498 |Pig (Sus scrofa) 2l U | FD 3 [mo|] NR |NR|JV[NR|GRO | BDWT | WO 0.254 | 78
353 [Schroeder, 1967 1540 |Rat (Rattus norvegicus) 2| U | DR 30 |d| 21 d [JvV| B | GRO | BDWT | WO 0.267 | 72
354 [Schroeder, 1967 1540 |Mouse (Mus musculus) 2| U | DR 99 | d| 21 d [JV| F |GRO | BDWT |WO 0.274 | 72
355 [Schroeder, 1967 1540 |Rat (Rattus norvegicus) 2| U | DR 30 |d| 21 d [JV| B | GRO | BDWT | WO 0.276 | 72
356 [Mercado and Bibby 1973 757 |Rat (Rattus norvegicus ) 2 U | DR 50 | d 23 d |JV|M]|GRO | BDWT [WO 0.282 | 71
357 [Wahlstrom et al., 1984 1612 |Pig (Sus scrofa) 2l U | FD 6 |w]| 56 | w|JV|M|GRO|BDWT |WO 0.303 | 82
358 [Baker et al., 1989 1219 |Pig (Sus scrofa) 2| M| FD 9 [w] 814 | w|JV|B|GRO|BDWT |WO 0.307 | 81
359 [Wahlstrom et al, 1956 14498 |Pig (Sus scrofa) 2l U | FD 98 | d | NR [NR|JV|NR|GRO | BDWT [WO 0.323 | 78
360 [Birt et al., 1983 1233 |Hamster (Mesocricetus auratus ) 3(U FD 25 | w 4 w |JV| F | GRO| BDWT | WO 0.345 | 82
361 [Baker et al., 1989 1219 |Pig (Sus scrofa) 2| M| FD 9 [w] 814 | w|JV|B|GRO|BDWT |WO 0.352 | 81
362 [Thorlacius-Ussing et al., 1988 1597 |Rat (Rattus norvegicus ) 2 U | DR 21 | d 25 d |JV| F | GRO | BDWT [WO 0.378 | 72
363 [Dausch and Fullerton, 1993 1276 |Rat (Rattus norvegicus ) 3(U FD 3 w| NR |NR|JV| M| GRO| BDWT |WO 0.390 | 76
364 [Thorlacius-Ussing et al., 1988 1598 |Rat (Rattus norvegicus ) 2 U | DR 21 | d 21 d |JV|M]|GRO | BDWT [WO 0411 | 72
365 [Liu and Boylan, 1994 1443 |Rat (Rattus norvegicus ) 2 M| FD 8 w| NR |NR|JV| M| GRO| BDWT |WO 0.420 | 82
366 |Schroeder and Mitchener, 1972 | 3725 |Mouse (Mus musculus) 2 U | DR 9 [(d| NR [ If [JV| M |[GRO| BDWT |WO 0425 | 72
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Table 6.1 Mammalian Toxicity Data Extracted for Wildlife Toxicity Reference Value (TRV)

Selenium
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367 [Dausch and Fullerton, 1993 1276 |Rat (Rattus norvegicus ) 3(U FD 5 w| NR |NR|JV| M| GRO| BDWT |WO 0441 | 76
368 [Carmichael and Fowler, 1980 1249 |Rat (Rattus norvegicus ) 2 U | DR 22 [w| NR [NR|JV| M [GRO| BDWT |WO 0454 | 73
369 [Birt et al., 1986 1232 |Hamster (Mesocricetus auratus ) 2( U FD 10 | w 4 w |JV| M| GRO| BDWT |WO 0.490 | 77
370 [Raisbeck et al., 1996 1521 |Pronghorn (Antilocapra americana) 2(M| FD | 164 [ d | 6-96 [ mo|JV | M [ GRO | BDWT |WO 0.493 | 81
371 |Salbe et al., 1990 1532 |Rat (Rattus norvegicus ) 3[U| DR | 21 [d]| 21 | d |JV| B |GRO| BDWT |WO 0.498 | 72
372 [LeBoeuf and Hoekstra, 1983 1432 |Rat (Rattus norvegicus ) 2( U FD 6 w| NR |NR|JV| M| GRO| BDWT |WO 0.521 | 76
373 [Thorlacius-Ussing, 1990 1595 |Rat (Rattus norvegicus ) 2 U | DR 21 | d 21 d |Jv| B | GRO | BDWT (WO 0543 | 71
374 |Parshad and Sud, 1989 1500 |Rat (Rattus norvegicus ) 2 M| FD 4 |w| NR |NR|JV| M| GRO| BDWT |WO 0.550 | 77
375 [Gronbaek et al., 1995 1323 |Rat (Rattus norvegicus ) 2 U | DR 14 | d| 34 | w|JV|M|GRO| BDWT |WO 0.570 | 73
376 [Dausch and Fullerton, 1993 1276 |Rat (Rattus norvegicus ) 41U FD 3 w| NR |NR|JV| M| GRO| BDWT |WO 0.589 | 76
377 [Kezhou et al., 1987 1413 |Rat (Rattus norvegicus ) 41U FD 5 w| NR |NR|JV| M| GRO| BDWT |WO 0.653 | 78
378 |Hadjimarkos, 1967 1327 |Rat (Rattus norvegicus) 2/ U| DR | 21 [ d]| NR |[NR|JV| M |GRO | BDWT |WO 0.667 | 73
379 |Palmer et al 1983 15262 |Rat (Rattus norvegicus ) 2| M| FD 4 |w]| NR |[NR|JV| M |GRO|BDWT |WO 0.704 | 76
380 |Palmer et al 1983 15262 |Rat (Rattus norvegicus ) 2l U | FD 4 |w]| NR |[NR|JV| M |GRO | BDWT |WO 0.754 | 77
381 [Palmer and Olson, 1974 1497 |Rat (Rattus norvegicus ) 4|1 M| DR 7 d 21 d |JV|M]|GRO | BDWT [WO 0.767 | 78
382 |Cabe, etal., 1979 1244 |Rat (Rattus norvegicus ) 2| U | DR 13 [w]| 50 | d [JV| M |GRO|BDWT |WO 0.769 | 72
383 |Panter et al., 1996 1499 |Pig (Sus scrofa) 2| U | FD 6 [w] 810 | w|JV| B |GRO| BDWT |WO 0.794 | 70
384 |Panter et al., 1996 1499 |Pig (Sus scrofa) 2l U | FD 6 [w] 810 | w|JV| B |GRO| BDWT |WO 0.794 | 76
385 |Palmer et al., 1982 1496 |Rat (Rattus norvegicus) 2| M| FD 4 | w]| NR |NR|JV[NR|GRO | BDWT |WO 0.794 | 82
386 |Panter et al., 1996 1499 |Pig (Sus scrofa) 2l U | FD 6 [w] 810 | w|JV| B |GRO| BDWT |WO 0.794 | 76
387 |Palmer et al., 1982 1496 |Rat (Rattus norvegicus) 2| M| FD 4 | w]| NR |[NR|JV[NR|GRO | BDWT | WO 0.809 | 82
388 |Palmer et al., 1982 1496 |Rat (Rattus norvegicus) 2| M| FD 4 | w]| NR |NR|JV[NR|GRO | BDWT |WO 0.817 | 82
389 |Palmer et al 1983 15262 |Rat (Rattus norvegicus ) 2l U | FD 8 [w]| NR |[NR|JV| M |GRO|BDWT |WO 0.823 | 77
390 [Obermeyer et al, 1971 12934 |Rat (Rattus norvegicus ) 2| U FD 4 |w| NR |NR|JV|[NR| GRO| BDWT |WO 0.903 | 77
391 [Halverson and Monty, 1960 36812 |Rat (Rattus norvegicus ) 2( U FD 28 [ d|[ NR [NR|JV| M [ GRO| BDWT |WO 0.968 | 77
392 [Halverson et al., 1962 14489 |Rat (Rattus norvegicus ) 2( U FD 18 | d | NR |NR|NR| M | GRO | BDWT |WO 0.984 | 77
393 [Halverson and Monty, 1960 36812 |Rat (Rattus norvegicus ) 2| U FD 28 [ d|[ NR [NR|JV| M [ GRO| BDWT |WO 0.988 | 77
394 [Halverson et al., 1962 14489 |Rat (Rattus norvegicus ) 2| U FD 18 | d | NR |NR|NR| M | GRO | BDWT |WO 1.02 77
395 |Cutler, 1974 21137 |Rat (Rattus norvegicus ) 2| U | DR 5 |[mo|] NR |[NR|JV| M [ GRO | BDWT | WO 111 | 72
396 [Hermann, et.al. 1991 1364 |Rat (Rattus norvegicus ) 2| U FD 8 w| NR |NR|JV| F | GRO| BDWT | WO 1.59 76
397 [Rastogi et al., 1976 1523 |Rat (Rattus norvegicus ) 2 U | DR 1 w 1 mo|JV| B | GRO| BDWT | WO 1.59 73
398 [Franke and Moxon 1937 14508 |Rat (Rattus norvegicus ) 2( U FD 65 | d 28 d |Jv| B | GRO | BDWT (WO 1.79 81
399 [Halverson et al., 1962 14489 |Rat (Rattus norvegicus ) 2 M| FD 18 | d | NR |NR|NR| M | GRO | BDWT |WO 1.94 71
400 |Franke and Moxon 1937 14508 |Rat (Rattus norvegicus ) 2( U FD 5 d 28 d |JV|M]|GRO | BDWT [WO 3.54 81
401 |Franke and Moxon 1937 14508 |Rat (Rattus norvegicus ) 2( U FD 5 d 28 d |Jv| B | GRO | BDWT (WO 3.74 78
402 |Chermoff and Kavlock, 1982 1259 [Mouse (Mus musculus) 2 U | GV 5 d 60 d |GE| F | GRO | BDWT (WO 4,18 84

Survival (MOR)

403 [Spallholz et al., 1973 1566 |Mouse (Mus musculus) 3| U| FD 5 |w] NR |NR|JV| B |[MOR| SURV |WO]| 0.0961| 0.385 | 82
404 [Spallholz et al., 1973 1566 |Mouse (Mus musculus) 10| U | FD 5 [w]| NR |NR|[JV| B |[MOR| SURV |WO| 0.101 | 0.168 | 84
405 |Palmer and Olson, 1974 1497 |Rat (Rattus norvegicus ) 3(M| DR 42 | d 21 d|JV|M|[MOR| MORT |WO]| 0.181 79
406 |Palmer and Olson, 1974 1497 |Rat (Rattus norvegicus ) 3(M| DR 42 | d 21 d|JV|M|[MOR| MORT |WO| 0.186 79
407 |McAdam and Levander, 1987 1457 |Rat (Rattus norvegicus ) 41U FD 6 w| 21 d [JV| M|MOR| MORT |WO| 0.217 | 0.435 | 83
408 |McAdam and Levander, 1987 1457 |Rat (Rattus norvegicus ) 41U FD 6 w| 21 d [JV| M|MOR| MORT |WO| 0.217 | 0.435 | 83
409 [Schroeder, 1967 1540 |Rat (Rattus norvegicus) 2(U| DR [ 180 |d]| 21 | d [JV| B |MOR| MORT |WO| 0.221 73
410 |Gronbaek and Thorlacius-Ussing| 1324 |Rat (Rattus norvegicus) 4] U | DR 2 w| NR |NR|NR|[ M |MOR| SURV [WO| 0.239 68
411 |Palmer and Olson, 1974 1497 |Rat (Rattus norvegicus ) 4|1 M| DR 21 | d 21 d [JV| M|MOR| MORT |WO| 0.274 | 0540 | 85
412 |Jenkins and Hidiroglou, 1986 1401 |Cattle (Bos taurus) 5(U FD 6 w 3 d|JV|M|[MOR| MORT |WO| 0.334 78
413 |Birtetal., 1983 1233 |Hamster (Mesocricetus auratus ) 2| U FD 25 | w 4 w |JV| B | MOR| MORT [WO| 0.350 79
414 |Dausch and Fullerton, 1993 1276 |Rat (Rattus norvegicus ) 2| U FD 3 w| NR |NR|JV| M |MOR| SURV [WO| 0.375 77
415 [Abdo, 1994 1475 |Rat (Rattus norvegicus) 6 [UX| DR 13 [w]| 6 w |JV| F [MOR| MORT [WO| 0.393 | 0.763 | 94
416 |Dausch and Fullerton, 1993 1276 |Rat (Rattus norvegicus ) 41U FD 3 w| NR |NR|JV| M |MOR| MORT [WO| 0.426 1.28 83
417 |McAdam and Levander, 1987 1457 |Rat (Rattus norvegicus ) 41U FD 6 w| 21 d [JV| M|MOR| MORT |WO| 0.435 | 0.869 | 83
418 |McAdam and Levander, 1987 1457 |Rat (Rattus norvegicus ) 41U FD 6 w| 21 d [JV| M|MOR| MORT |WO| 0.435 | 0.869 | 83
419 [Moxon and Mahan, 1982 1468 |Pig (Sus scrofa) 8 [UX| FD 37 | d | NR [NR|JV|NR|[MOR| MORT [WO| 0.474 | 0.632 | 90
420 [Abdo, 1994 1475 |Rat (Rattus norvegicus ) 6 [UX| DR 13 [w| 6 w |JV| F [MOR| MORT [WO| 0.564 | 0.769 | 94
421 |Halverson et al 1966 1332 |Rat (Rattus norvegicus ) 8| U FD 4 |w| NR |NR|JV|M|MOR| MORT [WO| 0576 | 0.720 | 78
422 |Halverson et al 1966 1332 |Rat (Rattus norvegicus ) 71U FD 4 |w| NR |NR|JV|M|MOR| MORT [WO| 0587 | 0.733 | 84
423 |Palmer and Olson, 1974 1497 |Rat (Rattus norvegicus ) 4|1 M| DR 21 | d 21 d [JV| M|MOR| MORT |WO| 0.595 | 0.892 | 85
424 |Wilson et al 1988 1629 |Pig (Sus scrofa) 4|1 U| OR 9 |[d 6 w |JV| M [MOR| MORT [WO| 0.639 | 119 | 91
425 |Birt et al., 1983 1233 |Hamster (Mesocricetus auratus ) 3(U FD 25 [ w 4 w |JV| B | MOR| MORT |WO| 0.652 72
426 | Turan et al 1997 1603 |Rabbit (Oryctolagus cuniculus) 2| U FD 14 |w| NR |NR|JV| B | MOR| MORT [WO| 0.652 78
427 |[Kezhou et al., 1987 1413 |Rat (Rattus norvegicus ) 4|1 U| FD 22 | d| NR [NR|JV| M [MOR| MORT [WO| 0.653 | 0.980 | 85
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428 [Chen et al., 1982 1254 |Rat (Rattus norvegicus ) 3| U| FD 4 |w]| NR |NR|[JV| M |MOR| MORT |WO| 0.680 78
429 [Palmer et al 1983 15262 |Rat (Rattus norvegicus ) 2| M| FD 4 |w]| NR |NR|[JV| M |MOR| MORT |WO| 0.704 77
430 [Palmer et al 1983 15262 |Rat (Rattus norvegicus ) 2l U | FD 4 |w]| NR |NR|[JV| M |MOR| MORT |WO| 0.754 78
431 [Cabe, et al., 1979 1244 |Rat (Rattus norvegicus ) 2| U | DR 18 [w]| 50 | d [JV| M |MOR| MORT |WO| 0.769 73
432 |Palmer et al., 1982 1496 |Rat (Rattus norvegicus ) 2 M| FD 4 |w| NR |NR|JV|[NR|MOR| MORT [WO| 0.794 83
433 |Palmer et al., 1982 1496 |Rat (Rattus norvegicus ) 3(M| FD 4 |w| NR |NR|JV|[NR|MOR| MORT [WO| 0.820 83
434 |[Kezhou et al., 1987 1413 |Rat (Rattus norvegicus ) 41U | FD 22 | d| NR [NR|JV| M |[MOR| MORT [WO| 0.857 | 171 | 85
435 |Dausch and Fullerton, 1993 1276 |Rat (Rattus norvegicus ) 3(U FD 3 w| NR |NR|JV| M |MOR| SURV [WO| 0.881 77
436 |Jacobs and Forst 1981 1393 |Rat (Rattus norvegicus ) 6 U | DR 35 [df512|w|JvV]| B[MOR| SURV |WO| 0.904 1.81 78
437 |Rastogi et al., 1976 1523 |Rat (Rattus norvegicus ) 2 U | DR 8 w 1 mo|JV| B [ MOR| MORT |WO| 0.953 74
438 [Piccirillo et al 1983 1507 |Mouse (Mus musculus) 6| U [ Gv 8 [d]| 64 | d|JV| F|MOR| MORT |WO| 114 228 |91
439 |Dausch and Fullerton, 1993 1276 |Rat (Rattus norvegicus ) 3(U FD 3 w| NR |NR|JV| M |MOR| MORT |WO| 1.17 77
440 |Hadjimarkos, 1970 14488 |Hamster (Mesocricetus auratus ) 4] U | DR 4 |w| NR |NR|JV|M|MOR| MORT |WO| 1.17 77
441 |Jacobs and Forst, 1981 1394 [Mouse (Mus musculus) 41 U | DR 47 | w 6 w |JV| F | MOR| MORT |WO| 1.21 73
442 |Beems and van Beek, 1985 1223 |Hamster (Mesocricetus auratus ) 5(M| FD 42 [ d| NR [NR|[JV| M [MOR| MORT |WO| 1.21 87
443 |Beems and van Beek, 1985 1223 |Hamster (Mesocricetus auratus ) 5(M| FD 42 [ d| NR [NR|[JV| F [MOR| MORT |WO| 1.26 87
444 |Miller, 1938 14492 |Pig (Sus scrofa) 5(U| FD 63 | d 4 |mo|[JV| B |MOR| MORT |WO| 1.49 596 | 83
445 [Abdo, 1994 1475 |Mouse (Mus musculus) 6 [UX| DR 13 [w| 6 w |JV| M [MOR| MORT [WO| 151 85
446 |Piccirillo et al 1983 1507 |Mouse (Mus musculus) 2 U | Gv 8 |d| 64 | d [GE| F |MOR| MORT |WO| 1.60 85
447 |Jacobs and Forst, 1981 1394 |Mouse (Mus musculus) 7| U| DR | 46 | d 7 w |JV| B [MOR| MORT [WO| 2.27 455 | 78
448 |Abdo, 1994 1475 |Mouse (Mus musculus) 6 [UX| DR 13 [w| 6 w |JV| B [MOR| MORT [WO| 2.28 88
449 |Plasterer et al., 1985 1509 |Mouse (Mus musculus) 6| U [ Gv 8 |[d]|61-71| d [IV| F |MOR| MORT |WO| 2.28 457 | 91
450 [Pathak and Datta 1984 1501 |Goat (Capra hircus) 4|1 U| OR 17 | d 6 | mo[MA|[NR|MOR| MORT |WO| 3.0 6.0 87
451 |Julius et al, 1983 1408 [Hamster (Mesocricetus auratus ) 5(U FD 21 | d 4 w |JV| B | MOR| MORT |WO| 3.18 6.36 85
452 |Hardin et al., 1987 1335 |Mouse (Mus musculus) 5(/U | Gv 8 [d]| 68 | w|[GE| F|MOR| MORT |WO| 3.20 6.39 | 86
453 |Plasterer et al., 1985 1509 |Mouse (Mus musculus) 2 U | Gv 8 |d]|61-71| d [GE| F | MOR| SURV |WO| 3.20 85
454 |Dausch and Fullerton, 1993 1276 |Rat (Rattus norvegicus ) 41U FD 3 w| NR |NR|JV| M |MOR| SURV |WO| 3.53 77
455 |Chermoff and Kavlock, 1982 1259 [Mouse (Mus musculus) 2 U | GV 5 d 60 d |GE| F | MOR| MORT (WO| 4.18 85
456 [Booth et al. 1983 1234 |Mouse (Mus musculus) 6 U [ Gv 8 |[d|6881| d [JV| F|MOR| MORT |WO| 10.0 20 97
457 |Dausch and Fullerton, 1993 1276 |Rat (Rattus norvegicus ) 5(U FD 3 w| NR |NR|JV| M |MOR| SURV |WO| 154 78
458 [Schroeder, 1967 1540 |Rat (Rattus norvegicus) 2| U | DR 16 [d]| 21 | d [JV| B [MOR| MORT | WO 0.275 | 73
459 |Jacobs and Forst 1981 1393 |Rat (Rattus norvegicus ) 2 U | DR 10 | w 5 w |JV| M |MOR| SURV |WO 0440 | 73
460 |Palmer et al., 1982 1496 |Rat (Rattus norvegicus) 2| M| FD 4 |w| NR [NR|JV|NR|MOR| MORT [WO 0.809 | 83
461 [Palmer et al., 1982 1496 |Rat (Rattus norvegicus) 2| M| FD 4 |w| NR [NR|JV|NR|MOR| MORT [WO 0.817 | 83
462 [Palmer et al 1983 15262 |Rat (Rattus norvegicus ) 2l U | FD 8 [w]| NR |[NR|JV|M |[MOR| SURV |WO 0.823 | 72
463 |Halverson et al., 1962 14489 |Rat (Rattus norvegicus ) 2( U FD 18 | d | NR |NR|NR| M | MOR| MORT |WO 0.975 | 78
464 |Halverson et al., 1962 14489 |Rat (Rattus norvegicus ) 2( U FD 18 | d | NR |NR|NR| M | MOR| MORT |WO 0.984 | 78
465 |Cutler, 1974 21137 |Rat (Rattus norvegicus ) 2| U | DR 5 [mo|] NR |NR|JV| M [MOR| MORT | WO 111 | 73
466 |Franke and Moxon 1937 14508 |Rat (Rattus norvegicus ) 2( U FD | 100 | d 28 d|JV|M|MOR| MORT (WO 1.79 82
467 |Halverson et al., 1962 14489 |Rat (Rattus norvegicus ) 2 M| FD 18 | d | NR |NR|NR| M | MOR| MORT |WO 1.94 72
468 |Franke and Moxon 1937 14508 |Rat (Rattus norvegicus ) 2( U FD | 100 | d 28 d |JV| B |MOR| MORT (WO 3.54 82
469 |Franke and Moxon 1937 14508 |Rat (Rattus norvegicus ) 2( U FD | 100 | d 28 d |JV| B |MOR| MORT (WO 3.74 79
470 [Davidson-York et al, 1999 1277 |Pig (Sus scrofa) 2| M| FD 19 [ d| NR |[NR|[NR| B [MOR| MORT | WO 417 | 76
471 |Seidenberg et al 1986 113 |Mouse (Mus musculus ) 2 U | Gv 4 | d]| NR |[NR|GE| F [MOR| MORT | WO 501 | 85

AD = adult; ACTV = activity, general; ALAD = (delta) -aminolevulinic acid dehydrogenase; ALPH = alkaline phosphatase; ASAT = aspartate aminotransferase; ATAX = ataxia, B =
both; BDWT = body weight changes; BEH = behavior; Bl = bile; BIO = biochemical; BL = blood; BLPR = blood pressure; BO = bone; BR = brain; bw = body weight; CHM =
chemical changes; CHOL = cholesterol; d = day; DEYO = development of young; DOPA = dopamine; DR = Drinking water; DT - digestive tract; ENZ = enyzme level changes; ER =
erthryocyte; F = female; FCNS = food consumption; FD = food; FDB = feeding behavior; FDCV = food conversion efficiency; FEFF = feeding efficiency; FO = foot; G6PD = glucose-
6-phosphate dehydrogenase; GBCM = general biochemical changes; GE = gestation; GENZ = general enzyme changes; GGTR = (gamma) Y-glutamyltransferase; GHIS = general
histology; GITX = general intoxication; GLPX = glutathione peroxidase; GLSN = gross lesions; GLTH = glutathione; GLUC = glucose; GO = gonads; GOTR = glutamic-oxaloacetic
transaminase; GPHY = general pysiology changes; GREP = general reproduction; GRO = growth; GRS = gross body weight changes; GSTR = glutathione S-transferase; GT =
gastrointestinal tract; GV = gavage; HA = hair; HE = heart; HIS = histological changes; HMCT = hematocrit; HMGL = hemoglobin; HRM = hormone changes; HTRT = heart rate;
HYPL = hyperplasia; IN = intestinal tract; ITX = intoxication; JV = juvenile; kg = kilograms; KI = kidney; LC = lactation; LI = liver; LIPD = lipid; LMPH = lymphocyte; LOAEL :
lowest observed adverse effect level; mg = milligrams; mo = months; M = male; M = measured; MK = milk, lactating females; MOR = effects on mortality and survival; MORT =
mortality; MPH = morphology; MT = multiple; MU = muscle; NCCR = NADPH cytochrome C reductase; NCRO = necrosis; NOAEL = No Observed Advese Effect Level; NCRO =
necrosis; NR = Not reported; NMVM = number of movements; ODVP = offspring development; OR = other oral; ORW = organ weight changes; ORWT = organ weight changes; P450
= cytochrome P450; PCLV = packed cell volume; PHY = physiology; PL = plasma; PRGS = progesterone; PROG = progeny numbers/counts; PRTL = protein, total; PRWT = progeny
weight; PTH = pathology; RBCE = red blood cell count; REP = reproduction; RGSH = reduced gluthione; RPRT = respiratory rate; SM = sexually mature; SMIX = weight relative to
body weight; SP = spleen; SPCL = sperm cell counts; SPCV = sperm cell volume; SURV = survival; TE = testes; TEWT = testes weight; TRII = tridothyronine; TS = thymus; U =
unmeasured; USTR = ultrastructural changes; w = weeks; WCON = water consumption; WO = whole organism; yr = year.

*NOAEL and LOAEL values that are equal and from the same reference represent different experimental designs. These are designated with different Phase numbers in Appendix 6.1.
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Within the reviewed papers there are 471 results for biochemical (B10), behavior (BEH),
physiology (PHY), pathology (PTH), reproduction (REP), growth (GRO), and survival (MOR)
endpoints with a total Data Evaluation Score >65 that were used to derive the TRV (U.S. EPA
2003; Attachment 4-4). These data are plotted in Figure 6.1 and correspond directly with the data
presented in Table 6.1. The NOAEL results for growth and reproduction are used to calculate a
geometric mean NOAEL. This geometric mean is examined in relationship to the lowest bounded
LOAEL for reproduction, growth, and survival to derive the TRV according to the Eco-SSL
guidance (U.S. EPA 2003; Attachment 4-5).

A geometric mean of the NOAEL values for reproduction and growth was calculated at 0.437 mg
selenium/kg bw/day. However, this value is higher than the lowest bounded LOAEL for
reproduction, growth, or mortality results. Therefore, the TRV is equal to the highest bounded
NOAEL below the lowest bounded LOAEL for reproduction, growth, or survival, and is equal to
0.143 mg selenium/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 for each of three
surrogate receptor groups representing different trophic levels. The mammalian Eco-SSLs
derived for selenium were calculated according to the Eco-SSL guidance (U.S. EPA, 2003;
Attachment 4-5) and are summarized in Table 6.2.

Table 6.2 Calculation of the Mammalian Eco-SSLs for Selenium
UL el Aot [Esien Soil Ingestion as ge?::ieunr:]r?r?%?oi;
Surrogate Receptor Selenium Rate (FIR)? ges 9D Eco-SSL
Proportion of Type (i)* a
Group (mg dw/kg (kg dw/kg . 3 (mg/kg dw)
bw/d) - bwid) DIEL({R) (B)
(mg/kg dw)
Mammalian In(B;) =1.104 *
. 0.143 0.0875 0.032 In(Soil)) - 0.677 2.7

herbivore (vole) v

where i = plants
Mammalian ground In(B,) =0.733 *
- . 9 0.143 0.209 0.030 In(Soil)) - 0.075 0.63
insectivore (shrew) L)

where i = earthworms
Mammalian In(B,) =0.3764 *
- 0.143 0.130 0.043 In(Soil)) - 0.4158 2.8
carnivore (weasel) V
where i = mammals

1 The process for derivation of wildlife TRVs is described in Attachment 4-5 of U.S. EPA (2003).
2 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.
*HQ=[FIR * (Soil;* P, + B;)] / TRV) solved for HQ=1 where Soil, = Eco-SSL (Equation 4-2; U.S. EPA, 2003).

Eco-SSL for Selenium

23

July 2007




Figure 6.1 Mammalian TRV Derivation for Selenium
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Wildlife TRV Derivation Process Data Evaluation Score

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 three NOAEL results available within the growth and reproduction effect groups for calculation of a geometric mean.

3) The geometric mean is equal to 0.437 mg selenium/kg bw/d. However, this value is higher than the lowest bounded LOAEL for results within the reproduction, growth, and survival (MOR) effect groups.
4) The mammalian wildlife TRV for selenium is equal to 0.143 mg selenium/kg bw/day which is the highest NOAEL value lower than the lowest LOAEL value for reproduction and growth.

Eco-SSL for Selenium 24 July 2007




7.0 REFERENCES

7.1 General Selenium References

Agency for Toxic Substances and Disease Registry (ATSDR). 1996. Toxicological Profile for Selenium, U.S.
Department of Health and Human Services.

Budavari, S. 1996. The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals. 12th Edition.
Whitehouse Station, NJ: Merck and Co Inc p 1448.

Fishbein, L. 1991. In: Metals and Their Compounds in the Environment. Merian, E. (ed.), Weinheim, Fed. Rep Ger:
VCH; pp. 1153-90.

Hazardous Substances Database (HSBD). http://toxnet.nIm.nih.gov. National Library of Medicine.

Kent, B. and Spycher, N. 1994. Environmental Science and Pollution Control Series, 11: 479-495.

Langner, B.E. 1993. Ullmann's Encyclopedia for Industrial Chemicals. Gerhartz, W. (ed.), New York, NY: VCH
Publ A23; pp. 525-36.

Mayland, H.F., James, L.F., Panter, K.E., and Sonderegger, J. L. 1989. Selenium in Seleniferous Environments. In:
Selenium in Agriculture and the Environment. Jacobs, J. L. (ed.), American Society of Agronomy, Inc. Madison, WI;
pp. 15-50.

McNeal, J.M., and Balistrieri, L.S. 1989. Geochemistry and Occurrence of Selenium: An Overview. In: Selenium in
Agriculture and the Environment. Jacobs, J. L. (ed.), American Society of Agronomy, Inc. Madison, WI; pp. 1-14.

Neal, R. H. 1990. Selenium. In: Heavy Metals in Soils. Alloway, B.J. (ed.), Blackie Academic and Professional,
Glasgow, UK; pp. 237-260.

National Research Council (NRC). 1976. Selenium: Medical and Biologic Effects of Environmental Pollutants,
National Academy of Sciences: Washington, D.C.

Ohlendorf, H. M. 1989. Bioaccumulation and Effects of Selenium in Wildlife. In: Selenium in Agriculture and the
Environment. Jacobs, J. L. (ed.), American Society of Agronomy, Inc. Madison, W1I; pp. 15-50.

Tokunaga, T. K., Brown, G. E., Pickering, I. J., Sutton, S. R., and Bait, S. 1997. Selenium redox reactions and
transport between ponded waters and sediments. Environmental Science & Technology, 31(5): 1419-1425.

United States Department of the Interior (USDOI). 1985. Selenium Hazards to Fish, Wildlife, and Invertebrates: A
Synoptic Review. Fish and Wildlife Service Contaminant Reviews. Biol. Report No. (85)1.5 p. 5.

United States Environmental Protection Agency (U.S. EPA). 2003. Guidance for Developing Ecological Soil
Screening Levels. November. Office of Solid Waste and Emergency and Remedial Response. OSWER Directive
92857-55. Revised February 2005.

United States Environmental Protection Agency (U.S. EPA). 1999. Ecological Risk Assessment and Risk
Management Principles for Superfund Sites. Office of Emergency and Remedial Response, Washington, DC.
OSWER Directive 9285.7-28.P.

United States Environmental Protection Agency (U.S. EPA). 1998. Guidelines for Ecological Risk Assessment. Risk
Assessment Forum. U.S. Environmental Protection Agency, Washington DC. EPA/630/R-95/002F. April. May 14,
1998 Federal Register 63(93): 26846-26924.

Eco-SSL for Selenium 25 July 2007



United States Environmental Protection Agency (U.S. EPA). 1997. Ecological Risk Assessment Guidance for
Superfund: Process for Designing and Conducting Ecological Risk Assessments. Interim Final. U.S. Environmental
Protection Agency, Environmental Response Team (Edison, NJ). June 5, 1997.

United States Environmental Protection Agency (U.S. EPA). 1987. Health Issues Assessment: Selenium.
EPA/600/8-87/001.

7.2  References for Plants and Soil Invertebrates

Checkai, R.T., M. Simini, R. Kuperman, C.T. Phillips, D.W. Johnson, R.M. Higashi,, T. Fan, and K. Sappington.
2004. Benchmarks for Developing Ecological Soil Screening Levels (Eco-SSLs) Effects of Selenium on Soil
Invertebrates. U.S. Army Edgewood Chemical Biological Center. Aberdeen Proving Ground, MD. December.

Singh, M. and Singh, N. 1979. The Effect of Forms of Selenium on the Accumulation of Selenium, Sulfur, and
Forms of Nitrogen and Phosphorus in Forage Cowpea (Vigna sinensis). Soil Sci. 127[5], 264-269

Singh, M., Singh, N., and Ruhal, D. S. 1980a. Selenium Toxicity in Berseem (Trifolium alexandrinum) and Its
Detoxification by Sulphur. Ind .J. Plant Physiol. 23, 76-83

Singh, M., Singh, N., and Bhandari, D. K. 1980b. Interaction of Selenium and Sulfur on the Growth and Chemical
Composition of Raya. Soil Sci. 129[4], 238-244

TN&Associates Inc. 2000. Plant Toxicity Testing to Support Development of Ecological Soil Screening Levels.
Subcontract Agreement No.SC-IDI1Q-1999142-29, National Center for Environ.Assess., Washington, D.C. 53 p.

Wan, H. F., Mikkelsen, R. L., and Page, A. L. 1988. Selenium Uptake by Some Agricultural Crops from Central
California Soils. J. Environ. Qual. 17[2], 269-272

7.3 References Rejected for Use in Deriving Plant and Soil Invertebrate Eco-SSLs

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.

ERE Ajwa, H. A., Banuelos, G. S., and Mayland, H. F. 1998. Selenium Uptake by Plants from Soils
Amended with Inorganic and Organic Materials. J. Environ. Qual. 27, 1218-1227

Media Al-Attar, A. F., Martin, M. H., and Nickless, G. 1988. Uptake of Selenium, Tellurium and
Interaction with Some Essential Metals (Mn, Fe, Cu and Zn) by Lolium perenne. Chemosphere
17[9], 1863-1869

Rev Allaway, W. H., Cary, E. E., and Ehlig, C. F. 1967. The Cycling of Low Levels of Selenium in
Soils, Plant and Animals. In: O.H.Muth, J.E.Oldfield, and P.H.Weswig (Eds.), First Int.Symp.on
Selenium in Biomedicine, Oregon State Univ., 1966, AVI Publ.Co., Westport, CT , 273-297

OM, pH Ansede, J. H., Pellechia, P. J., and Yoch, D. C. 1999. Selenium Biotransformation by the Salt
Marsh Cordgrass Spartina alterniflora: Evidence for Dimethylselenoniopropionate Formation.
Environ. Sci. Technol. 33[12], 2064-2069

No Control Arbestain, M. Camps. 1998. Effect of Straw Amendment and Plant Growth on Selenium Transfer in
a Laboratory Soil-Plant System. Can. J. Soil Sci. 75[1], 187-195

Eco-SSL for Selenium 26 July 2007



OM, pH

Media

Media

Species

OM, pH

OM, pH

OM, pH

OM, pH

OM, pH

OM, pH

OM, pH

OM, pH

OM, pH

Mix

Media

No Tox

Archer, F. C. 1983. The Uptake of Applied Selenium by Grassland Herbage. J. Sci. Food Agric.
34, 49-61

Asher, C. J., Butler, G. W., and Peterson, P. J. 1977. Selenium Transport in Root Systems of
Tomato. J. Exp. Bot. 28[103], 279-291

Audas, A., Hogan, G. R., and Razniak, H. 1995. Incubation Temperature as a Modifying Factor on
Survival of Tenebrio molitor Reared in Selenium-Containing Media. Toxicol Environ Health
44[1], 115-122

Azaizeh, H. A., Gowthaman, S., and Terry, N. 1997. Microbial selenium volatilization in
rhizosphere and bulk soils from a constructed wetland. 49706. J. Environ. Qual. 26[3], 666-672

Banuelos, G. S. and Meek, D. W. 1990. Accumulation of Selenium in Plants Grown on
Selenium-Treated Soil. J. Environ. Qual. 19[4], 772-777

Banuelos, G. S., Cardon, G., Mackey, B., Ben Asher, J., Wu, L., Beuselinck, P., Akohoue, S., and
Zambrzuski, S. 1993. Boron and selenium removal in boron-laden soils by four sprinkler irrigated
plant species. J. Environ. Qual. 22[4], 786-792

Banuelos, G. S., Mead, R., Wu, L., Beuselinck, P., and Akohoue, S. 1992. Differential Selenium
Accumulation Among Forage Plant Species Grown in Soils Amended with Selenium-Enriched
Plant Tissue. J. Soil Water Conserv. 47[4], 338-342

Banuelos, G. S., Ajwa, H. A., Mackey, B., Wu, L., Cook, C., Akohoueg, S., and Zambruzuski, S.
1997. Evaluation of Different Plant Species Used for Phytoremediation of High Soil Selenium. J.
Environ. Qual. 26, 639-646

Banuelos, G. S., Ajwa, H. A., Terry, N., and Zayed, A. 1997. Phytoremediation of Selenium Laden
Soils: A New Technology. 49807. J. Soil Water Conserv. 52[6], 426-430

Banuelos, G. S., Mead, R., Phene, C. J., and Meek, D. W. 1992. Relations Between Phosphorus in
Drip Irrigation Water and Selenium Uptake by Wild Mustard. J. Environ. Sci. Health Part A.
27[1], 283-298

Banuelos, G. S., Ajwa, H. A., Wu, L., Guo, X., Akohoue, S., and Zambrzuski, S. 1997.
Selenium-Induced Growth Reduction in Brassica Land Races Considered for Phytoremediation.
Ecotoxicol. Environ. Saf. 36[3], 282-287

Banuelos, G. S. and Meek, D. W. 1989. Selenium Accumulation in Selected Vegetables. J. Plant
Nutr. 12[10], 1255-1272

Banuelos, G. S., Ajwa, H. A., Wu, L., and Zambrzuski, S. 1998. Selenium accumulation by brassica
napus grown in se-laden soil from different depths of kesterson reservoir. Journal of Soil
Contamination. 12[10], 481-496

Banuelos, G. S., Cardon, G. E., Phene, C. J., Wu, L., Akohoue, S., and Zambrzuski, S. 1993. Soil
Boron and Selenium Removal by Three Plant Species. Plant Soil. 148[2], 253-263

Banuelos, G. S., Meek, D. W., and Hoffman, G. J. 1990. The influence of selenium, salinity, and
boron on selenium uptake in wild mustard. Plant Soil. 127[2], 201-206

Banuelos, G. S., Tebbets, S., Perry, R., Duffus, J. E., and Vail, P. 1992. The Potential of
Non-Native Selenium Accumulating Mustard Plants as Host for Beet Leafhopper and Beet Curly
Top Virus. Southwest. Entomol. 17[1], 73-75

Eco-SSL for Selenium 27 July 2007



No COC

Media

No Tox

Media

ERE

ERE

Mix

No ERE

Nut

No Tox

Rev

Media

Species

Nut

ERE

OM, pH

ERE

Bell, Paul F., Parker, D. R., and Page, A. L. 1992. Contrasting selenate-sulfate interactions in
selenium-accumulating and nonaccumulating plant species. Soil Sci. Soc. Am. J. 56[6], 1818-1824

Ben Asher, J. 1994. Simplified Model of Integrated Water and Solute Uptake by Salts- and
Selenium-Accumulating Plants. Soil Sci. Soc. Am. J. 58[4], 1012-1016

Benson, S. M., Tokunaga, T. K., and Zawislanski, P. 1994. Anticipated Soil Selenium
Concentrations At Kesterson Reservoir. Gov. Rep. Announce. Index, Issue 01

Bersenyi, A., Fekete, S., Hullar, 1., Kadar, 1., Szilagyi, M., Glavits, R., Kulcsar, M., Mezes, M., and
Zoldag, L. 1999. Study of the Soil-Plant (Carrot)-Animal Cycle of Nutritive and Hazardous
Minerals in a Rabbit Model. Acta Vet. Hung. 47[2], 181-190

Beyer, W. N., Chaney, R. L., and Mulhern, B. M. 1982. Heavy Metal Concentrations in
Earthworms from Soil Amended with Sewage Sludge. J. Environ. Qual. 11[3], 381-385

Beyer, W. N., Hensler, G., and Moore, J. 1987. Relation of pH and Other Soil Variables to
Concentrations of Pb, Cu, Zn, Cd and Se in Earthworms. Pedobiologia. 30, 167-172

Bhumbla, Devinder K., Keefer, Robert F., and Singh, Rabindar N. 1988. Selenium uptake by
alfalfa and wheat grown on a mine spoil reclaimed with fly ash. Inf.Circ.- U.S., Bur.Mines, NIC
9184, Mine Drain. Surf. Mine Reclam. 2, 15-21

Biro, B., Koves-Pechy, K., Voros, I., and Kadar, I. 1998. Toxicity of Some Field Applied Heavy
Metal Salts to the Rhizobial and Fungal Microsymbionts of Alfalfa and Red Clover.
Agrokem.Talajtan 47[1-4], 265-276

Bisbjerg, B. and Gissel-Nielsen, G. 1969. The Uptake of Applied Selenium by Agricultural Plants.
I. The Influence of Soil Type and Plant Species. Plant Soil 31[2], 287-298

Bratakos, M. S. and loannou, P. V. 1989. The Regional Distribution Of Selenium In Greek Cereals.
Sci. Total Environ. 84, 237-247

Brown, T. A. and Shrift, A. 1982. Selenium: Toxicity and Tolerance in Higher Plants. Biol. Rev.
57, 59-84

Broyer, T. C., Lee, D. C., and Asher, C. J. 1966. Selenium Nutrition of Green Plants. Effect of
Selenite Supply on Growth and Selenium Content of Alfalfa and Subterraneam Clover. Plant
Physiol. 41, 1425-1428

Butler, G. W. and Peterson, P. J. 1967. Uptake and Metabolism of Inorganic Forms of Selenium-75
by Spirodela oligorrhiza. Aust. J. Biol. Sci. 20, 77-86

Carlson, C. L., Adriano, D. C., and Dixon, P. M. 1991. Effects of soil-applied selenium on the
growth and selenium content of a forage species. J.Environ.Qual. 20[2], 363-368

Carter, D. 1., Brown, M. J., and Robbins, C. W. 1969. Selenium Concentrations in Alfalfa from
Several Sources Applied to a Low Selenium, Alkaline Soil. Soil Sci. Soc. Am. Proc. 33, 715-718

Carter, D. L., Robbins, C. W., and Brown, M. J. 1970. Selenium Concentrations in Forage on Some
High Northwestern Ranges. 50553. J. Range Manag. 23, 234-238

Cary, E. E. and Rutzke, M. 1981. Foliar Application of Selenium to Field Corn. Agron. J. 73,
1083-1085

Eco-SSL for Selenium 28 July 2007



OM, pH

Media

Mix

Rev

OM, pH

ERE

Media

OM, pH

Media

No Control

No Conc

Score

OM, pH

OM, pH

Media

OM, pH

Media

Cary, E. E. and Allaway, W. H. 1973. Selenium Content of Field Crops Grown in Selenite-Treated
Soils. Agron. J. 65, 922-925

Clark, R. B., Pier, P. A., Knudsen, D., and Maranville, J. W. 1981. Effect of Trace Element
Deficiencies and Excesses on Mineral Nutrients in Sorghum. J. Plant Nutr. 3[1-4], 357-374

Codling, E. E. and Wright, R. J. 1998. Plant Uptake of Selenium Arsenic and Molybdenum From
Soil Treated with Coal Combustion Byproducts. Fresenius Environ. Bull. 7[1-2], 118-125

Cuvin-Aralar, M. L. A. and Furness, R. W. 1991. Mercury and Selenium Interaction: A Review.
Ecotoxicol. Environ. Saf. 21, 348-364

Davies, E. B. and Watkinson, J. H. 1966. Uptake of Native and Applied Selenium by Pasture
Species. |. Uptake of Se by Browntop, Ryegrass, Cocksfoot and White Clover from Atiamuri Sand.
N. Z. J. Agric. Res. 9, 317-327

Davies, E. B. and Watkinson, J. H. 1966. Uptake of Native and Applied Selenium by Pasture
Species. 1. Effects of Sulphate and of Soil Type on Uptake by Clover. N. Z. J. Agric. Res. 9,
641-652

Davis, A. M. 1972. Selenium Accumulation in Astragalus Species. Agron. J. 64, 751-754
Davis, A. M. 1986. Selenium Uptake in Astragalus and Lupinus Species. Agron. J. 78, 727-729

De Souza, M. P., Pilon-Smits, E. A. H., Lytle, C. M., Hwang, S., Tai, J., Honma, T. S. U,, Yeh, L.,
and Terry, N. 1998. Rate-Limiting Steps in Selenium Assimilation and Volatilization by Indian
Mustard. Plant Physiol. 117[4], 1487-1494

Dhillon, K. S. and Dhillon, S. K. 1991. Selenium Toxicity In Soils, Plants And Animals In Some
Parts Of Punjab, India. 51184. Int.-J.-Environ.-Stud.,-Sect.-A. 37[1-2], 15-24

Dhillon, K. S. and Dhillon, S. K. 1997. Distribution of Seleniferous Soils in North-West India and
Associated Toxicity Problems in the Soil-Plant-Animal- Human Continuum. Land. Contam.
Reclam. 5(4): 313-322.

Dhillon, K. S., Dhillon, S. K., Dhaliwal, G. S., Randhawa, N. S., Arora, R., and Dhawan, A. K Eds.
1998. Factors affecting the level of selenium in plants grown in seleniferous soils. Ecological
Agriculture and Sustainable Development. 1-2, 371-376

Duckart, E. C., Waldron, L. J., and Donner, H. E. 1992. Selenium uptake and volatilization from
plants growing in soil. Soil Sci. 153[2], 94-99

Ehlig, C. F., Allaway, W. H., Cary, E. E., and Kubota, J. 1968. Differences Among Plant Species
in Selenium Accumulation from Soils Low in Available Selenium. Agron. J. 60, 43-47

El Kobia, T. 1975. Effect of Nitrogen on the Uptake of Selenite-Selenium by Excised Barley
Roots. Agrochemica. 19[5], 380-387

Enberg, A. and Wu, L. 1995. Selenium Assimilation and Differential Response to Elevated Sulfate
and Chloride Salt Concentrations in Two Saltgrass Ecotypes. Ecotoxicol. Environ. Saf. 32[2],
171-178.

Ferrari, G. and Renosto, F. 1972. Regulation of Sulfate Uptake by Excised Barley Roots in the
Presence of Selenate. Plant Physiol. 49, 114-116

Eco-SSL for Selenium 29 July 2007



FL

No Species

Rev

ERE

OM, pH

OM, pH

No Control

OM, pH

Abstract

No Dose

FL

FL

Media

OM, pH

No Dur

OM, pH

OM, pH

OM, pH

Florinskii, M. A. and Sedova, E. V. 1992. Selenium and the environment. Agrokhimiya. 5,
122-129

Frost, D. V. 1972. Selenium accumulation in soils. Comments 51836. Geol. Soc. Amer., Spec.
Pap., V140,, P55, 55-56

Ganje, T.J. 1966. Selenium. In: H.D.Chapman (Ed.), Diagnostic Criteria for Plants and Soils,
University of California, Berkeley, CA , 394, 402-394, 404

Ganje, T. J. and Whitehead, E. I. 1958. Selenium Uptake by Plants as Affected by the Forms of
Selenium in the Soil. Proc. S. D. Acad. Sci. 37, 85-88

Gissel-Nielsen, G. 1973. Ecological Effects of Selenium Application to Field Crops. Ambio. 2,
114-117

Gissel-Nielsen, G. 1981. Foliar Application of Selenite to Barley Plants Low in Selenium.
Commun. Soil Sci. Plant Anal. 12[6], 631-642

Gissel-Nielsen, G. 1971. Influence of pH and Texture of the Soil on Plant Uptake of Added
Selenium. J. Agric. Food Chem. 19[6], 1165-1167

Gissel-Nielsen, G. 1971. Selenium Content of Some Fertilizers and Their Influence on Uptake of
Selenium in Plants. J. Agric. Food Chem. 19[3], 564-566

Gissel-Nielsen, G. 1981. Selenium Treatment of Field Crops. Proc. Mineral Elements' 80.
Helsinki 25

Gissel-Nielsen, G. and Bisbjerg, B. 1970. The Uptake of Applied Selenium by Agricultural Plants.
2. The Utilization of Various Selenium Compounds. Plant Soil. 32, 382-396

Glazovskaya, M. A. 1995. Global Dispersion of Natural and Technogenic Selenium and Risk of
Selenium Accumulation in Soils. Pochvovedenie. 10, 1215-1225 (RUS)

Golubkina, N. A. 1994. Selenium Intake of Bryansk Region Population Living in
Radionuclide-Contaminated Areas. Vopr. Vitan. [4], 3-5 (RUS)

Grant, A. B. 1981. Observations on Analysis of Selenium in Plant and Animal Tissues and in Soil
Samples. N. Z.J. Sci. 24[1], 65-79

Grieve, C. M., Suarez, D. L., and Shannon, M. C. 1999. Effect of Saline Irrigation Water
Composition on Selenium Accumulation by Wheat. J. Plant Nutr. 22[9], 1443-1450

Guo, X. and Wu, L. 1998. Distribution of Free Seleno-Amino Acids in Plant Tissue of Melilotus
indica L. Grown in Selenium-Laden Soils. Ecotoxicol. Environ. Saf. 39[3], 207-214

Gupta, U. C., Kunelius, H. T., and Winter, K. A. 1983. Effect of Foliar-Applied Selenium on
Yields and Selenium Concentration of Alfalfa, Timothy and Barley. Can. J. Soil Sci. 63, 455-459

Gupta, U. C., Winter, K. A., and Kunelius, H. T. 1983. Effect of Treating Forage Seed with
Selenium on the Selenium Concentration of Alfalfa and Westerwolds Ryegrass. Can .J. Soil Sci.
63, 641-643

Gupta, U. C. and Winter, K. A. 1981. Long Term Residual Effects of Applied Selenium on the
Selenium Uptake by Plants. EcoSSL. J. Plant Nutr. 3[1-4], 493-502

Eco-SSL for Selenium 30 July 2007



OM, pH

No Control

OM, pH

No Dur

Nut

Nut

OM, pH

Media

Media

OM, pH

Rev

Media

No Control

Media

No Dose

Species

OM, pH

Gupta, U. C. and MacLeod, J. A. 1999. Relationship Between Soybean Seed Selenium and
Harvested Grain Selenium. Can. J. Soil Sci. 79[1], 221-223

Hamilton, J. W. and Beath, O. A. 1964. Amount and Chemical form of Selenium in Vegetable
Plants. Agric. Food Chem. 12, 371-374

Hamilton, J. W. and Beath, O. A. 1963. Selenium Uptake and Conversion by Certain Crop Plants.
Agron. J. 55, 528-531

Hansson, L., Johansson, K., Olin, A., and Siman, G. 1994. Method for the Determination of
Selenium in Low-Selenium Grain and the Effect of Liming on the Uptake of Selenium by Barley
and Oats 52437. Acta Agric. Scand. Sect. B Soil Plant Sci. 44, 193-200

Hartikainen, H. and Xue, T. 1999. The Promotive Effect of Selenium on Plant Growth as Triggered
by Ultraviolet Irradiation. J. Environ. Qual. 28[4], 1372-1375

Hartikainen, H., Ekholm, P., Piironen, V., Xue, T. L., Koivu, T., and Yli-Halla, M. 1997. Quality of
the Ryegrass and Lettuce Yields as Affected by Selenium Fertilization. Agric. Food Sci. Finland
6[5-6], 381-387

Haygarth, P. M., Harrison, A. F., and Jones, K. C. 1993. Geographical and Seasonal Variation in
Deposition of Selenium to Vegetation. 52540. Environ. Sci. Technol. 2878-2884

Hockett, J. R. and Mount, D. R. 1996. Use of Metal Chelating Agents to Differentiate Among
Sources of Acute Aquatic Toxicity. Environ. Toxicol. Chem. 15[10], 1687-1693

Hopper, J. L. and Parker, D. R. 1999. Plant Availability of Selenite and Selenate as Influenced by
the Competing lons Phosphate and Sulfate. Plant Soil. 210[2], 199-207

Hossner, L. R., Woodard, H. J., and Bush, J. 1992. Growth and Selenium Uptake of Range Plants
Propagated in Uranium Mine Soils. J. Plant Nutr. 15[12], 2743-2761

Howe, M. 1978. Selenium: Poison and Preventive. Am. Biol. Teach. 40[7], 429-434

Huang, Zhang Zhi. 1991. Ecological aspects of selenium effects on plant growth and species
diversity in soils with elevated concentrations of salinity and selenium. PhD Thesis.Univ.of Calif.,
Davis, CA , 117

Huckabee, J. W. and Blaylock, B. G. 1974. Microcosm Studies on the Transfer of Hg, Cd and Se
from Terrestrial to Aquatic Ecosystems. In: D.D.Hemphill (Ed.), Trace Substances in
Environmental Health - V111, University of Missouri, Columbia, MO , 219-222

Hurd-Karrer, A. M. 1933. Inhibition of Selenium Injury to Wheat Plants by Sulfur 38514. Science
78[2033], 560

Hurd-Karrer, A. M. 1934. Selenium Injury to Wheat Plants and Its Inhibition by Sulfur. J. Agric.
Res. 49[4], 343-357

Hurd-Karrer, A. M. 1935. Factors Affecting the Absorption of Selenium from Soils by Plants. J.
Agric. Res. 50[5], 413-427

Hutton, M. 1981. Accumulation of Heavy Metals and Selenium in Three Seabird Species from the
United Kingdom. Environ. Pollut. Ser. A 26[2], 129-145

Jackson, B. P., Miller, W. P., Schumann, A. W., and Sumner, M. E. 1999. Trace Element

Eco-SSL for Selenium 31 July 2007



Rev

Rev

Media

Media

No Control

Abstract

No Control

No Species

Species

Mix

Media

Media

OM, pH

OM, pH

Media

No Tox

Solubility from Land Application of Fly Ash/Organic Waste Mixtures. J. Environ. Qual. 28[2],
639-647

Jacobs, L. W. 1989. Selenium In Agriculture And The Environment 53030. American Society of
Agronomy, Inc.Madison, Wi 53711 (Usa) 1989, 233 Pp.American Society of Agronomy,
Inc.Madison, Wi 53711 (Usa) , 233

Jaffe, W. G. 1973. Selenium in Food Plants and Feeds - Toxicology and Nutrition 53036. Qual
Plant. 23[1-3], 191-204

Janda, J. M. and Fleming, R. W. 1978. Effects of Selenate Toxicity on Soil Mycoflora. J. Environ.
Sci. Health A. 13[9], 697-706

Jaworska, M., Gorczyca, A., Sepiol, J., and Tomasik, P. 1997. Effect of Metal lons on the
Entomopathogenic Nematode Heterorhabditis bacteriophora Poinar (Nematode: Heterohabditidae)
Under Laboratory Conditions. Water Air Soil Pollut. 93, 157-166

Jenner, H. A. and Janssen-Mommen, J. P. M. 1993. Duckweed Lemna minor as a Tool for Testing
Toxicity of Coal Residues and Polluted Sediments. Arch. Environ. Contam. Toxicol. 25[1], 3-11

Johnson, R. R. and Whitehead, E. I. 1951. Growth and Selenium Content of Wheat Plants as
Related to the Selenite Selenium Content of Soil. Proc. S. D. Acad. Sci. 30, 130

Johnsson, L. 1991. Selenium Uptake by Plants as a Function of Soil Type, Organic Matter Content
and pH. Plant Soil. 133, 57-64

Johnsson, Lars, Staaf, H., and Tyler, G Eds. 1995. Effect of Acidification on Retention, Leaching
and Loss of Selenium in a Podzol Profile: A Laboratory Study 53166. Ecol. Bull. 44, 123-128

Juma, N. G. and Tabatabai, M. A. 1977. Effects of Trace Elements on Phosphatase Activity in
Soils. Soil Sci. Soc. Am. J. 41, 343-346

Kadar, I. and Morvai, B. 1998. Effect of Micropollutants on Soil and Crop on Calcareous Sandy
Soil. Agrokem.Talajtan 47[1-4], 207-214

Khattak, R. A., Page, A. L., Parker, D. R., and Bakhtar, D. 1991 . Accumulation and Interactions of
Arsenic, Selenium, Molybdenum and Phosphorus in Alfalfa. J. Environ. Qual. 20[1], 165-168

Khattak, R. A., Haghnia, G. H., Mikkelsen, R. L., Page, A. L., and Bradford, G. R. 1989.
Influence of Binary Interactions of Arsenate, Molybdate and Selenate on Yield and Composition of
Alfalfa. J. Environ. Qual. 18[3], 355-360

Kim, K. W. and Thornton, I. 1993. Influence of Uraniferous Black Shales on Cadmium,
Molybdenum and Selenium in Soils and Crop Plants in the Deog Pyoung Area of Korea. 38579.
Environ. Geochem. Health. 15[2/3], 119-133

Kiplinger, D. C. and Fuller, G. 1946. Selenium Studies with Some Flowering Greenhouse Plants.
Proc. Am. Soc. Hortic. Sci. 47, 451-462

Kopsell, D. A. and Randle, W. M. 1999. Selenium Accumulation in a Rapid-Cycling Brassica
oleracea Population Responds to Increasing Sodium Selenate Concentrations. J. Plant Nutr. 22[6],
927-937

Lalitha, K. and Easwari, K. 1995. Kinetic Analysis of 75Selenium Uptake by Mitochondria of
Germinating Vigna radiata of Different Selenium Status. 53778. Biol. Trace Elem. Res. 48[1],

Eco-SSL for Selenium 32 July 2007



Species

Rev

Species

Media

OM, pH

Mix

OM, pH

Media

Media

OM, pH

Media

Media

Mix

Media

Rev

Media

67-89

Lance, V., Joanen, T., and McNease, L. 1983. Selenium, Vitamine E, and Trace Elements in the
Plasma of Wild and Farm-Reared Alligators During the Reproductive Cycle. Can J Zool. 61,
1744-1751

Lauchli, A. 1993. Selenium in Plants: Uptake, Functions, and Environmental Toxicity. Bot. Acta
106, 455-468

Leighton, D. A., Deverel, S. J., and Macdonald, J. K. 1993. Spatial Distribution Of Selenium And
Other Inorganic Constituents In Ground Water Underlying A Drained Agricultural Field, Western
San Joaquin Valley, California. Regional Aquifer-System Analysis. Gov. Rep. Announce. Index,
Issue 20 [20]

Levine, V. E. 1925. The Effects of Selenium Compounds upon Growth and Germination in Plants.
Am. J. Bot. 12, 82-90

Levy, D. B. and Kearney, W. F. 1999. Irrigation of Native Rangeland Using Treated Wastewater
from In Situ Uranium Processing. 53945. J. Environ. Qual. 28[1], 208-217

Logan, T.J., Chang, A. C., Page, A. L., and Ganje, T. J. 1987. Accumulation of Selenium in Crops
Grown on Sludge-Treated Soil. J. Environ. Qual. 16[4], 349-352

MacLeod, J. A., Gupta, U. C., Milburn, P., and Sanderson, J. B. 1998. Selenium Concentration in
Plant Material, Drainage and Surface Water as Influenced by Se Applied to Barley Foliage in a
Barley Red Clover Potato Rotation. Can. J. Soil Sci. 78[4], 685-688

MacNaeidhe, F. S. 1992. The Uptake of Selenium by Lolium perenne from Inorganic and
Biological Sources. Irish J. Agric. Food Res. 31[1], 93 (ABS)

Martin, A. L. 1937. A Comparison of the Effects of Tellurium and Selenium on Plants and
Animals. Am. J. Bot. 24, 198-203

Martin, A. L. and Trelease, S. F. 1938. Absorption of Selenium by Tobacco and Soy Beans in
Sand Cultures. Am. J. Bot. 25, 380-385

Martin, A. L. 1937. Toxicity of Selenium to Plants and Animals. Am. J. Bot. 23, 471-483

Martin, J. L., Shrift, A., and Gerlach, M. L. 1971. Use of 75Se-Selenite for the Study of Selenium
Metabolism in Astragalus. Phytochemistry. 10, 945-952

Mbagwu, J. S. C. 1983. Selenium Concentrations in Crops Grown on Low-Selenium Soils as
Affected by Fly-Ash Amendment. 58431. Plant Soil. 74, 75-81

Medinsky, M. A., Cuddihy, R. G., Griffith, W. C., Weissman, S. H., and McClella., R. O. 1985.
Projected Uptake and Toxicity of Selenium-Compounds from the Environment. 54583. Environ.
Res. 36[1], 181-192

Mikkelsen, R. L., Page, A. L., and Bingham, F. T. 1989. Factors Affecting Selenium
Accumulation by Agricultural Crops. In: L.W.Jacobs (Ed.), Selenium in Agriculture and the
Environment, Spec. Publ. No0.23, Soil Science Society of America, Madison, WI , 65-94

Mikkelsen, R. L. and Wan, H. F. 1990. The Effect of Selenium on Sulfur Uptake by Barley and
Rice. Plant Soil 121[1], 151-153

Eco-SSL for Selenium 33 July 2007



OM, pH

Media

OM, pH

OM, pH

Media

No Dose

Species

OM, pH

No Dur

Rev

No Dur

Media

No Control

Species

No COC

FL

Media

Mikkelsen, R. L., Haghnia, G. H., Page, A. L., and Bingham, F. T. 1988. The Influence of
Selenium, Salinity, and Boron on Alfalfa Tissue Composition and Yield. J. Environ. Qual. 17[1],
85-88

Mukherje., A. and Sharma, A. 1988. Effects of Cadmium and Selenium on Cell-Division and
Chromosomal-Aberrations in Allium-sativum L. Water Air Soil Pollut. 37[3/4], 433-438

Munshower, F. F., Fisher, S. E., and Prodgers, R. A. 1991. Soil and Plant Selenium Relationships
on Two Seleniferous Sites in Wyoming. Reclamation Res. Unit Publ. No. 9004, Reproduced by the
Natl.Tech.Info.Serv.(NTIS), U.S.Dep.of Commerce, Springfield, VA , 163

Murphy, M. D. and Quirke, W. A. 1997. The Effect of Sulphur/Nitrogen/Selenium Interactions on
Herbage Yield and Quality. Irish J. Agric. Food Res. 36[1], 31-38

Neiswander, C. R. and Morris, V. H. 1940. Introduction of Selenium into Plant Tissues as a
Toxicant for Insects and Mites. J. Econ. Entomol. 33, 517-525

Nielsen, M. G. and Gissel-Nielsen, G. 1975. Selenium in Soil-Animal Relationships.
Pedobiologia. 15[1], 65-67

Nuutinen, S. and Kukkonen, J. VK. 1998. The Effect Of Selenium And Organic Material In Lake
Sediments On The Bioaccumulation Of Methylmercury By Lumbriculus Variegatus (Oligochaeta).
Biogeochemistry (Dordrecht). 40[2-3], 267-278

Nyarai-Horvath, F., Szalai, T., Kadar, 1., and Csatho, P. 1997. Germination Characteristics of Pea
Seeds Originating from a Field Trial Treated with Different Levels of Harmful Elements. Acta
Agron. Hung. 45[2], 147-154

Ohlendorf, H. M., Hothem, R. L., Aldrich, T. W., and Krynitsky, A. J. 1987. Selenium
Contamination of the Grasslands, a Major California Waterfowl Area. 55240. Sci. Total Environ.
66, 169-183

Oldfield, J. E. 1992. Risks and Benefits in Agricultural Uses of Selenium. 55252. Environ.
Geochem. Health. 14[3], 81-86

Olson, O. E., Sisson, L. L., and Moxon, A. L. 1940. Absorption of Selenium and Arsenic by Plants
from Soils Under Natural Conditions. Soil Sci. 50, 115-118

Olson, O. E., Novacek, E. J., Whitehead, E. 1., and Palmer, I. S. 1970. Investigations on Selenium
in Wheat. Phytochemistry. 9, 1181-1188

Olson, O. E. and Moxon, A. L. 1939. The Availability to Crop Plants of Different Forms of
Selenium in the Soil. Soil Sci. 47, 305-311

Omaye, S. T. and Tappel, A. L. 1974 . Effect of Dietary Selenium on Glutathione Peroxidase in the
Chick. J. Nutr. 104, 747-753

Parker, D. R., Page, A. L., and Thomason, D. N. 1991. Salinity and boron tolerances of candidate
plants for the removal of selenium from soils. J. Environ. Qual. 20[1], 157-164

Pfannhauser, W. 1992 . The Essential Trace Element Selenium: Importance, Effects And
Occurrence In Foods. I. Essentiality, Function And Uptake. Selenium In Soil, Plants And Animals.
Ernaehrung. 16[9], 506-508

Pilon-Smits, E. A. H., De Souza, M. P., Lytle, C. M., Shang, C., Lugo, T., and Terry, N. 1998.

Eco-SSL for Selenium 34 July 2007



No Species

FL

Mix

Species

ERE

Media

Mix

Mix

Rev

OM, pH

No Dose

ERE

OM, pH

OM, pH

Nut

Selenium volatilization and assimilation by hybrid poplar (Populus tremula .times. alba). J. Exp.
Bot. 49[328], 1889-1892

Potin Gautier, M., Seby, F., and Astruc, M. 1995. Interference Of Humic Substances On The
Speciation Analysis Of Inorganic Selenium In Waters And Soils By DPCSV. 55694.
Fresenius-Z.-Anal.-Chem. 351[4-5], 443-448

Richter, D., Bergmann, H., and Anke, Manfred. 1993. Selenium Uptake by Wheat Plants.
Mengen- Spurenelem., Arbeitstag. 13, 149-154

Rutzke, M., Gutenmann, W. H., Williams, S. D., and Lisk, D. J. 1993. Cadmium and Selenium
Absorption by Swiss Chard Grown in Potted Composted Material. 56184. Bull. Environ. Contam.
Toxicol. 51[3], 416-420

Saiki, Michael K., Jennings, Mark R., and Brumbaugh, William G. 1993. Boron, Molybdenum,
and Selenium in Aquatic Food Chains from the Lower San Joaquin River and Its Tributaries,
California. Arch. Environ. Contam. Toxicol. 24[3], 307-319

Sajwan, K. S., Ornes, W. H., Youngblood, T. V., and Alva, A. K. 1996. Uptake of Soil Applied
Cadmium, Nickel and Selenium by Bush Beans. Water Air Soil Pollut. 91[3/4], 209-217

Serda, S. and Furst, A. 1987. Acute Toxicity of Selenium to Earthworms. Proc. West Pharmacol.
Soc. 30, 227-228

Shanker, K., Mishra, S., Srivastava, S., Srivastava, R., Dass, S., Prakash, S., and Srivastava, M. M.
1995. Effect of Selenite and Selenate on Plant Uptake of Cadmium by Kidney Bean (Phaseolus
mungo) with Reference to Cd-Se Interaction. 58495. Chem. Spec. Bioavail. 7[3], 97-100

Shanker, K., Mishra, S., Srivastava, S., Srivastava, R., Dass, S., Prakash, S., and Srivastava, M. M.
1996. Study Of Mercury-Selenium (Hg-Se) Interactions And Their Impact On Hg Uptake By The
Radish (Raphanus Sativus) Plant. Food Chem. Toxicol. 34[9], 883-886

Sharma, S. and Singh, R. 1983. Selenium in Soil, Plant, and Animal Systems. CRC Crit. Rev.
Environ. Control. 13[1], 23-50

Sharmasarkar, Shankar and Vance, George F. 1995. Characterization and Correlation of Soil and
Plant Selenium in Some Range and Coal Mine Environments of Wyoming. Commun. Soil Sci.
Plant Anal. 26[15/16], 2577-2591

Shinonaga, Taeko and Ambe, Shizuko. 1998. Multitracer study on absorption of radionuclides in
atmosphere-plant model system. 56562. Water Air Soil Pollut. 10[1-4], 93-103

Singh, B. R. 1991. Selenium Content of Wheat as Affected by Selenate and Selenite Contained in
a Cl- or So4-Based NPK Fertilizer. Fert. Res. 30[1], 1-7

Singh, B. R. and Steinnes, E. 1976. Uptake of Trace Elements by Barley in Zinc-Polluted Soils: 2.
Lead, Cadmium, Mercury, Selenium, Arsenic, Chromium and Vanadium in Barley. Soil Sci.
121[1], 38-43

Singh, M., Narwal, R. P., and Singh, J. P. 1979. Effect of Selenium and Sulfur Compounds on the
Growth and Chemical Composition of Forage Cowpea. J. Indian Soc. Soil Sci. 27[1], 65-69

Singh, M. 1979. Effect of Selenium and Phosphorus on the Growth and Chemical Composition of
Raya (Brassica juncea Cos.). Plant Soil 51, 485-490

Eco-SSL for Selenium 35 July 2007



Score

OM, pH

No Efct

Rev

OM, pH

Media

ERE

oM

FL

Mix

FL

Media

Media

OM, pH

Media

Media

No Dur

Singh, M. and Singh, N. 1978. Selenium Toxicity in Plants and Its Detoxication by Phosphorus.
Soil Sci 126, 255-262

Singh, M. and Malhotra, P. K. 1976. Selenium Availability in Berseem (Trifolium alexandrinum) as
Affected by Selenium and Phosphorus Application. 56664. Plant Soil. 44, 261-266

Singh, B. R. 1994. Effect of Selenium-Enriched Calcium Nitrate, Top-Dressed at Different Growth
Stages, on the Selenium Concentration in Wheat. Fert.Res. 38[3], 199-203

Skerfving, S. 1978. Interaction Between Selenium and Methylmercury. Environ.Health Perspect.
25, 57-65

Smith, G. S. and Watkinson, J. H. 1984. Selenium Toxicitiy in Perennial Ryegrass and White
Clover. New Phytol. 97, 557-564

Soltanpour, P. N. and S. M. Workman. 1980. Use of NH4AHCO3-DTPA Soil Test to Assess
Availability and Toxicity of Selenium to Alfalfa Plants. Commun. Soil Sci. Plant Anal. 11[12],
1147-1156

Srivastava, S., Shanker, K., Srivastava, S., Shrivastav, R., Das, S., Prakash, S., and Srivastava, M.
M. 1998. Effect of Selenium Supplementation on the Uptake and Translocation of Chromium by
Spinach (Spinacea oleracea). Bull. Environ. Contam. Toxicol. 60[5], 750-758

Stephen, R. C., Saville, D. J., and Watkinson, J. H. 1989. The Effects of Sodium Selenate
Applications on Growth and Selenium Concentration in Wheat. N. Z. J. Crop Hortic. Sci. 17[3],
229-237

Tang, Z., Chen, P., Chen, J., Xie, H., Xiao, S., and Liu, R. 1997. Applied Research of Se on Rice.
I11. Effect of Selenium on Productivity and Quality of Rice. Hunan Shifan Daxue Ziran Kexue
Xuebao. 20[3], 62-65 (CHI)

Tolle, D. A., Arthur, M. F., Chesson, J., and Van Voris, P. 1985. Comparison of Pots Versus
Microcosms for Predicting Agroecosystem Effects due to Waste Amendment. Environ. Toxicol.
Chem. 4[4], 501-509

Torshin, S. P., Yagodin, B. A., Klinskii, G. D., Goncharuk, E. A., Kalashnikova, E. A., and
Udel'nova, T. M. 1997 . Effects of selenium and cobalt on chemical composition, seed germination
and formation of seedlings in lettuce. Agrokhimiya. [1], 36-42

Trelease, S. F. and Greenfield, S. S. 1944. Influence of Plant Extracts, Proteins and Amino Acids
on the Accumulation of Selenium in Plants. Am. J. Bot. 31, 630-638

Trelease, S. F. and Trelease, H. M. 1938. Selenium as a Stimulating and Possibly Essential
Element for Indicator Plants. Am. J. Bot. 25, 372-379

Tripathi, N. and Misra, S. G. 1974. Uptake of Applied Selenium by Plants. Ind. J. Agric. Sci.
44[12], 804-807

Trumble, J. T., Kund, G. S., and White, K. K. 1998. Influence of Form and Quantity of Selenium
on the Development and Survival of an Insect Herbivore. Environ. Pollut. 101[2], 175-182

Tso, T. C., Sorokin, T. P., and Engelhaupt, M. E. 1973. Effects of Some Rare Elements on
Nicotine Content of the Tobacco Plant. Plant Physiol. 51, 805-806

Tusek-Znidaric, M., Stegnar, P., Zelenko, V., and Prosenc, A. 1983. Preliminary Study on the

Eco-SSL for Selenium 36 July 2007



OM, pH

Media

OM, pH

OM, pH

Mix

Media

Mix

OM, pH

OM, pH

OM, pH

Media

Species

No Dose

OM, pH

OM, pH

Uptake and Distribution of Total Mercury, Methylmercury, and Selenium in the Internal Organs of
Mytilus galloprovincialis. 19654. 6th Joint Meet.of the Intl. Commission for the Scientific
Exploration of the Mediterranean Sea (ICSEM), Dec.2-4, 1982, Paris, France , 829-833

Tveitnes, S., Singh, B. R., and Ruud, L. 1995. Selenium Concentration in Spring Wheat as
Influenced by Basal Application and Top Dressing of Selenium-Enriched Fertilizers. Fert. Res.
45[2], 163-167

Ulrich, J. M. and Shrift, A. 1968. Selenium Absorption by Excised Astragalus Roots. Plant
Physiol. 43, 14-20

Valle, G., McDowell, L. R., Wilkinson, N. S., and Wright, D. 1993. Selenium Concentration of
Bermudagrass after Spraying with Sodium Selenate. Commun. Soil Sci. Plant Anal. 24[13/14],
1763-1768

Van Elteren, J. T., Woroniecka, U. D., and Kroon, K. J. 1998. Accumulation and Distribution of
Selenium and Cesium in the Cultivated Mushroom Agaricus bisporus - A Radiotracer-Aided Study.
Chemosphere. 36[8], 1787-1798

Van Netten, C. and Morley, D. R. 1983. Uptake of Uranium, Molybdenum, Copper, and Selenium
by the Radish from Uranium-Rich Soils. Arch. Environ. Health. 38[3], 172-175

Vickerman, D. B. and Trumble, J. T. 1999. Feeding preferences of spodoptera exigua in response
to form and concentration of selenium. Arch. Insect Biochem. Physiol. 42[1], 64-73

Wadge, A. and Hutton, M. 1986. The Uptake of Cadmium, Lead and Selenium by Barley and
Cabbage Grown on Soils Amended with Refuse Incinerator Fly Ash. Plant Soil. 96, 407-412

Wanek, P. L., Vance, G. F., and Stahl, P. D. 1999. Selenium Uptake by Plants: Effects of Soil
Steaming, Root Addition and Selenium Augmentation. Commun. Soil Sci. Plant Anal. 30[1/2],
265-278

Watkinson, J. H. and Davies, E. B. 1967. Uptake of Native and Applied Selenium by Pasture
Species. 111. Uptake of Selenium from Various Carriers. N. Z. J. Agric. Res. 10, 116-121

Watkinson, J. H. and Davies, E. B. 1967. Uptake of Native and Applied Selenium by Pasture
Species. 1V. Relative Uptake through Foliage and Roots by White Clover and Browntop.
Distribution of Selenium in White Clover. N. Z. J. Agric. Res. 10, 122-133

Weissman, G. S. and Trelease, S. F. 1955. Influence of Sulfur on the Toxicity of Selenium to
Aspergillus. Am. J. Bot. 42, 489-495

Welsh, D. and Maughan, O. E. 1994. Concentrations of Selenium in Biota, Sediments, and Water
at Cibola National Wildlife Refuge. Arch. Environ. Contam. Toxicol. 26[4], 452-458

Woodbury, P. B., Arthur, M. A., Rubin, G., Weinstein, L. H., and McCune, D. C. 1999. Gypsum
Application Reduces Selenium Uptake by Vegetation on a Coal Ash Landfill. 58101. Water Air
Soil Pollut. 110[3-4], 421-432

Wu, L., Guo, X., and Banuelos, G. S. 1997. Accumulation of Seleno-Amino Acids in Legume and
Grass Plant Species Grown in Selenium-Laden Soils. Environ. Toxicol. Chem. 16[3], 491-497

Wu, L. and Huang, Z. Z. 1991. Chloride and Sulfate Salinity Effects on Selenium Accumulation
by Tall Fescue. Crop Sci. 31[1], 114-118

Eco-SSL for Selenium 37 July 2007



No Control

OM, pH

OM, pH

Media

Media

Media

No Dose

ERE

ERE

Media

OM, pH

Media

Wu, L., Emberg, A., and Biggar, J. A. 1994. Effects of Elevated Selenium Concentration on
Selenium Accumulation and Nitrogen Fixation Symbiotic Activity of Melilotus indica L.
Ecotoxicol. Environ. Saf. 27[1], 50-63

Wu, L., Enberg, A. W., and Guo, X. 1997. Effects Of Elevated Selenium And Salinity
Concentrations In Root Zone On Selenium And Salt Secretion In Saltgrass (Distichlis Spicata L.).
Ecotoxicol. Environ. Saf. 37[3], 251-258

Wu, L., Van Mantgem, P. J., and Guo, X. 1996. Effects of Forage Plant and Field Legume Species
on Soil Selenium Redistribution, Leaching and Bioextraction in Soils Contaminated by Agricultural
Drain Water Sediment. Arch. Environ. Contam. Toxicol. 31[3], 329-338

Wu, L. and Huang, Z. Z. 1991. Selenium Accumulation and Selenium Tolerance of Salt Grass
from Soils with Elevated Concentrations of Selenium and Salinity. Ecotoxicol. Environ. Saf. 22[3],
267-282

Wu, L. and Huang, Z. Z. 1991. Selenium tolerance, salt tolerance, and selenium accumulation in tall
fescue lines. Ecotoxicol. Environ. Saf. 21[1], 47-56

Wu, Lin, Huang, Zhang Zhi, and Burau, Richard G. 1988. Selenium accumulation and
selenium-salt cotolerance in five grass species. Crop Sci. 28[3], 517-522

Ylaranta, T. 1983. Effect of Added Selenite and Selenate on the Selenium Content of Italian
Ryegrass (Lolium multiflorum) in Different Soils. Ann. Agric. Fenn. 22, 139-151

Ylaranta, T. 1983. Effect of Applied Selenite and Selenate on the Selenium Content of Barley
(Hordeum vulgare). Ann. Agric. Fenn. 22, 164-174

Ylaranta, T. 1984. Effect of Selenium Fertilization and Foliar Spraying at Different Growth Stages
on the Selenium Content of Spring Wheat and Barley. Ann. Agric. Fenn. 23, 85-95

Zayed, A., Lytle, C. M., and Terry, N. 1998. Accumulation and Volatilization of Different
Chemical Species of Selenium by Plants. Planta (Berlin). 206[2], 284-292

Zheng, B., Hong, Y., Zhao, W., Zhou, H., Xia, W., Su, H., Mao, D., Yang, L., and Thornton, I.
1992. The Selenium-Rich Carbonaceous Siliceous Rock and Endemic Selenosis in Southwest
Hubei, China. Chin. Sci. Bull. 37[20], 1725-1729

Ziebur, N. K. and Shrift, A. 1971. Reponse to Selenium by Callus Cultures Derived from
Astragalus Species. Plant Physiol. 47, 545-550

7.4 References Used in Deriving Wildlife TRVs

Albers, P. H., Green, D. E., and Sanderson, C. J. 1996. diagnostic criteria for selenium toxicosis in aquatic birds:
dietary exposure, tissue concentrations, and macroscopic effects [published erratum appears in j wildl dis 1996

oct;32(4):725-6].

J Wildl Dis. 32(3): 468-85. RefID: 1208

Ansari, M. S. and Britton W. M. effect of dietary selenium and mercury and 203hg metabolism in chicks. Poult.Sci.
5.: 1134-1137. Ref ID: 36789

Arnold, R. L., Olson, O. E., and Carlson, C. W. 1973. dietary selenium and arsenic additions and their effects on

Eco-SSL for Selenium 38 July 2007



tissue and egg selenium.  Poultry Sci. 52: 847-854. Ref ID: 69

Awad, Y. L., Ahmed, A. A., Lotfi, A. Y., and Fahmy, F. 1973. the influence of selenium administration on copper
levels and growth of lambs.  Zentralbl Veterinaermed Reihe A. 20(9): 742-747. Ref ID: 1214

Baker, D. C., James, L. F., Hartley, W. J., Panter, K. E., Maynard, H. F., and Pfister, J. 1989. toxicosis in pigs fed
selenium-accumulating astragalus plant species or sodium Selenate. Am J Vet Res. 50(8): 1396-1399. Ref ID: 1219

Bauersachs, S., Kirchgessner, M., and Paulicks, B. R. 1993. effects of different levels of dietary selenium and vitamin
e on the humoral immunity of rats. J Trace Elem Electrolytes Health Dis. 7(3): 147-52. Ref ID: 1221

Beems, R. B. and van Beek, L. 1985. short-term (6-week) oral toxicity study of selenium in syrian hamsters. Food
Chem. Toxicol. 23(10): 945-947. Ref ID: 1223

Behne, D., Kyriakopoulos, A., Gessner, H., Walzog, B., and Meinhold, H. 1992. type i iodothyronine deiodinase
activity after high selenium intake, and relations between selenium and iodine metabolism in rats.  J. Nutr. 122(7):
1542-1546. Ref ID: 1224

Berg, L. R. and Martinson, R. D. 1972. effect of diet composition of the toxicity of zinc for the chick. Poultry Sci.
51(5): 1690-4. Ref ID: 93

Bioulac-Sage, P., Dubuisson, L., Bedin, C., Gonzalez, P., de Tinguy-Moreaud, E., Garcin, H., and Balabaud, C. 1992.
nodular regenerative hyperplasia in the rat induced by a selenium-enriched diet: study of a model. Hepatology.
16(2): 418-25. Ref ID: 1228

Birt, D. F., Julius, A. D., and Runice, C. E. 1986. tolerance of low and high dietary selenium throughout the life span
of syrian hamsters. Ann Nutr Metab. 30(4): 233-40. Ref ID: 1232

Birt, D. F., Julius, A. D., Runice, C. E., and Sayed, S. 1983. tolerance of diets deficient or excessive in selenium by
syrian hamsters. Ann Nutr Metab. 27(2): 81-93. Ref ID: 1233

Booth, G. M., Bradshaw, W. S., and Carter, M. W. 1983. Screening of priority chemicals for potential reproductive
hazard. NTIS PB 83-213017. RefID: 1234

Boylan, L. M., Cogan, D., Huffman, N., and Spallholz, J. E. 1990. behavioral characteristics in open field testing of
mice fed selenium-deficient and selenium-supplemented diets. J Trace Elem Exp Med. 3(2): 157-166. Ref ID:
1239

Cabe, P. A., Carmichael, N. G., and Tilson, H. A. 1979. effects of selenium, alone and in combination with silver or
arsenic, inrats. Neurobehav Toxicol. 1(4): 275-8. Ref ID: 1244

Cantor, A. H., Nash, D. M., and Johnson, T. H. 1984. toxicity of selenium in drinking water of poultry . NUTR REP
INT. 29(3): 683-688. RefID: 1245

Carmichael, N. G. and Fowler, B. A. 1979. effects of separate and combined chronic mercuric chloride and sodium
selenate administration in rats: histological, ultrastructural, and x-ray microanalytical studies of liver and kidney. J
Environ Pathol Toxicol. 3(1-2): 399-412. Ref ID: 1249

Chen, J., Goetchius, M. P., Campbell, T. C., and Combs Jr., G. F. 1982. effects of dietary selenium and vitamin e on
hepatic mixed-function oxidase activities and in vivo covalent binding of aflatoxin b1 in rats. J. Nutr. 112(2): 324-
331. RefID: 1254

Chen, L. C., Borges, T., Glauert, H. P., Knight, S. A., Sunde, R. A., Schramm, H., Oesch, F., Chow, C. K., and
Robertson, L. W. 1990. modulation of selenium-dependent glutathione peroxidase by perfluorodecanoic acid in rats:
effect of dietary selenium. J Nutr. 120(3): 298-304. Ref ID: 1255

Eco-SSL for Selenium 39 July 2007



Chen, S. Y., Collipp, P. J., and Hsu, J. M. 1985. the effect of sodium selenite toxicity of tissue distribution of zinc,
iron, and copper in Rats.  Biol. Trace Elem. Res. 7(3): 169-180. Ref ID: 1256

Chernoff, N. and Kavlock, R. J. 1982. An in Vivo Teratology Screen Utilizing Pregnant Mice. J Toxicol Environ
Health. 10: 541-550. Ref ID: 1259

Chhabra, S. K. and Rao, A. R. 1994. translactational exposure of f1 mouse pups to selenium. Food Chem Toxicol.
32(6): 527-31. RefID: 1261

Colnago, G. L., Jensen, L. S., and Long, P. L. 1984. effect of selenium and vitamin-e on the development of
immunity to coccidiosis in chickens. Poultry Science 63(6): 1136-1143. Ref ID: 9356

Coudray, C., Hida, H., Boucher, F., Tirard, V., de Leiris, J., and Favier, A. 1996. effect of selenium supplementation
on biological constants and antioxidant status in rats. J Trace Elem Med Biol. 10(1): 12-9. RefID: 1271

Cutler, M. G. 1974. the sensitivity of function tests in detecting liver damage in the rat. Toxicology and Applied
Pharmacology 28(No.3): 349-357. Ref ID: 21137

Dafalla, R. and Adam, S. E. 1986. effects of various levels of dietary selenium on hybro-type chicks. Vet. Hum.
Toxicol. 28(2): 105-108. Ref ID: 1273

Das, P. M., Sadana, J. R., Gupta, R. K., and Gupta, R. P. 1989 . experimental selenium toxicity in guinea pigs:
haematological studies. Ann. Nutr. Metab. 33(6): 347-353. Ref ID: 1274

Das, P. M., Sadana, J. R., Gupta, R. K., and Kumar, K. 1989. experimental selenium toxicity in guinea pigs:
biochemical studies. Ann. Nutr. Metab. 33(1): 57-63. Ref ID: 1275

Dausch, J. G. and Fullerton, F. R. 1993. increased levels of s-adenosylmethionine in the livers of rats fed various
forms of selenium. Nutr. Cancer. 20(1): 31-39. RefID: 1276

Davidson-York, D., Galey, F. D., Blanchard, P., and Gardner, I. A. 1999. selenium elimination in pigs after an
outbreak of selenium toxicosis. Journal of Veterinary Diagnostic Investigation. 11(4): 352-357. Ref ID: 1277

Davies, M. H., Merrick, B. A., Birt, D. F., and Schnell, R. C. 1987. differential effects of dietary selenium on hepatic
and renal glutathione-related enzymes and on hepatic microsomal drug metabolism in the rat. Drug Nutr Interact.
5(3): 169-79. Ref ID: 10867

Davis, R. H., Fear, J., and Winton, A. C. 1996. interactions between dietary selenium, copper and sodium
nitroprusside, a source of cyanide in growing chicks and laying hens. Br Poult Sci. 37(1): 87-94. Ref ID: 1278

Debski, B., Zarski, T. P., and Milner, J. A. 1992. the influence of age and sex on selenium distribution and
glutathione peroxidase activity in plasma and erythrocytes of selenium-adequate and supplemented rats. J Physiol
Pharmacol. 43(3): 299-306. Ref ID: 1280

Demirel-Yilmaz, E., Dincer, D., Yilmaz, G., and Turan, B. 1998 . the effect of selenium and vitamin e on
microvascular permeability of rat organs. Biol Trace Elem Res. 64(1-3): 161-8. Ref ID: 1281

Di Simplicio, P. and Leonzio, C. 1989. effects of selenium and mercury on glutathione and glutathione-dependent
enzymes in experimental quail. Bull Environ Contam Toxicol. 42(1): 15(7). Ref ID: 10934

Donaldson, W. E. 1985. effects of dietary lead, cadmium, mercury, and selenium on fatty acid composition of blood
serum and erythrocyte membranes from chicks. Biol. Trace Elem. Res. 7(4): p255-62. Ref ID: 429

Donaldson, W. E. and McGowan, C. 1989. lead toxicity in chickens. interaction with toxic dietary levels of selenium.
Biol Trace Elem Res. 20(1-2): 127-33. Ref ID: 1285

Eco-SSL for Selenium 40 July 2007



Echevarria, M. G., Henry, P. R., Ammerman, C. B., Rao, P. V., and Miles, R. D. 1988. estimation of the relative
bioavailability of inorganic selenium sources for poultry. 1. effect of time and high dietary selenium on tissue selenium
uptake. Poult. Sci. 67(9): 1295-1301. Ref ID: 1289

El-Begearmi, M. M. and Combs Jr., G. F. 1982. dietary effects on selenite toxicity in the chick. Poult. Sci. 61(4):
770-776. Ref ID: 1290

El-Begearmi, M. M., Ganther, H. E., and Sunde, M. L. dietary interaction between methylmercury, selenium, arsenic,
and sulfur amino acids in japanese quail. Poult. Sci. (1982) 61(2): 272-9 Ref ID: 6433

El-Begearmi, M. M., Sunde, M. L., and Ganther, H. E. 1977. a mutual protective effect of mercury and selenium in
japanese quail. Poult Sci. 56(1): 313-22. Ref ID: 1291

Elzubeir, E. A. and Davis, R. H. 1988. effect of dietary sodium nitroprusside as a source of cyanide on the selenium
status of chicks given diets of varying selenium concentration. Br Poult Sci 29(4): 769-77. Ref ID: 1294

Fairbrother, A. and Fowles, J. 1990. subchronic effects of sodium selenite and selenomethionine on several immune-
functions in mallards.  Arch Environ Contam Toxicol. 19(6): 836-844. Ref ID: 1297

Franke, KW and Moxon, AL. 1937. the toxicity of orally ingested arsenic, selenium, tellurium, vanadium and
molybdenum. J. Pharmacol. Exp. Ther. 61: 89. Ref ID: 14508

Fredriksson, A., Gardlund, A. T., Bergman, K., Oskarsson, A., Ohlin, B., Danielsson, B., and Archer, T. 1993. effects
of maternal dietary supplementation with selenite on the postnatal development of rat offspring exposed to methyl
mercury in utero. Pharmacol Toxicol. 72(6): 377-82. Ref ID: 1304

Glattre, E., Mravcova, A., Lener, J., Vobecky, M., Egertova, E., and Mysliveckova, M. 1995. study of distribution
and interaction of arsenic and selenium in rat thyroid. Biol Trace Elem Res. 49(2-3): 177-86. Ref ID: 11361

Goehring, T. B., Palmer, I. S., Olson, O. E., Libal, G. W., and Wahlstrom, R. C. 1984. effects of seleniferous grains
and inorganic selenium on tissue and blood composition and growth performance of rats and swine. J. Anim. Sci.
59(3): 725-732. RefID: 1312

Goehring, T. B., Palmer, I. S., Olson, O. E., Libal, G. W., and Wahlstrom, R. C. 1984. toxic effects of selenium on
growing swine fed corn-soybean meal diets. Journal of Animal Science. 59(3): 733-737. Ref ID: 1313

Gray Jr., L. E, Kavlock, R. J., Ostby, J., Ferrell, J., Rogers, J., and Gray, K. 1986. an evaluation of figure-eight maze
activity and general behavioral development following prenatal exposure to forty chemicals: effects of cytosine
arabinoside, dinocap, nitrofen, and vitamin a. Neurotoxicology. 7: 449-462. Ref ID: 1318

Gray, L. E. Jr. and Kavlock, R. J. 1984. an extended evaluation of an in vivo teratology screen utilizing
postnatal growth and viability in the mouse. Teratog Carcinog Mutagen . 4: 403-426. Ref ID: 1316

Green, D. E. and Albers, P. H. 1997. diagnostic criteria for selenium toxicosis in aquatic birds: histologic lesions. J.
Wildl. Dis. 33(3): 385-404. RefID: 1319

Gregory, J. F. lii and Edds, G. T. 1984. Effect of Dietary Selenium on the Metabolism of Aflatoxin B-1 in Turkeys.
Food Chem Toxicol. 22(8): 637-642. Ref ID: 1321

Grillo, M. A., Colombatto, S., and Pezzali, D. C. 1987. effect of selenium on polyamine metabolism. Italian
Journal of Biochemistry. 36(1): 29A-30A. Ref ID: 1322

Gronbaek, H., Frystyk, J., Orskov, H., and Flyvbjerg, A. 1995. effect of sodium selenite on growth, insulin-like
growth factor-binding proteins and insulin-like growth factor-i in rats. J Endocrinol. 145(1): 105-12. RefID: 1323

Eco-SSL for Selenium 41 July 2007



Gronbaek, H. and Thorlacius-Ussing, O. 1990. selenium complexes in the anterior pituitary of rats exposed to I-
selenomethionine.  Virchows Arch B Cell Pathol Incl Mol Pathol. 59(5): 291-6. Ref ID: 1324

Gunter, S. A. P. A. Beck and J. M. Phillips. 2003. effects of supplementary selenium source on the performance and
blood measurements in beef cows and their calves. Journal of Animal Nutrition. 81: 856-864. Ref ID: 25959

Hadjimarkos, D. M. 1967. effect of selenium and type of diet on the pattern of food and water intake in the rat.
Experientia. 23(11): 930-2. RefID: 1327

Hadjimarkos, DM. 1970. toxic effects of dietary selenium in hamsters. Nutr. Rep. Int. 1: 175. Ref ID: 14488

Halverson, A. W. 1974. growth and reproduction with rats fed selenite selenium. Proc S D Acad Sci. 53: 167-177.
Ref ID: 1329

Halverson, A. W., Palmer, I. S., and Guss, P. L. 1966. toxicity of selenium to post-weanling rats.  Toxicol. Appl.
Pharmacol. 9(3): 477-84. RefID: 1332

Halverson, A. W. and Monty K. J. 1960. an effect of dietary sulfate on selenium poisoning in the rat. J.Nutr. 70:
100-102. RefID: 36812

Halverson, AW, Guss, PL, and Olsen, OE. 1962. effect of sulfur salts on selenium poisoning in the rat. J. Nutr. 77:
459. Ref ID: 14489

Hardin, B. d., Schuler, R. I., Burg, J. r., Booth, G. m., Hazelden, K. p., Mackenzie, K. m., Piccirillo, V. j., and Smith,
K. n. 1987. evaluation of 60 chemicals in a preliminary developmental toxicity Test. Teratog Carcinog Mutagen .
7: 29-48. Ref ID: 1335

Hau, J., Basse, A., and Wolstrup, C. 1987. a murine model for the assessment of placental and fetal development in
teratogenicity studies. Lab Anim. 21(1): 26-30. Ref ID: 1344

Heinz, G. H. 1993. re-exposure of mallards to selenium after chronic exposure. Environ Toxicol Chem. 12(9):
1691-1694. Ref ID: 1347

Heinz, G. H. and Fitzgerald, M. A. 1993. overwinter survival of mallards fed selenium. Arch Environ Contam
Toxicol. 25(1): 90-94. Ref ID: 1350

Heinz, G. H. and Hoffman, D. J. 1996. comparison of the effects of seleno-I-methionine, seleno-dl-methionine, and
selenized yeast on reproduction of mallards. Environ Pollut. 91(2): 169-75. Ref ID: 1352

Heinz, G. H. and Hoffman, D. J. 1998. methylmercury chloride and selenomethionine interactions on health and
reproduction in mallards. Environmental Toxicology and Chemistry . 17(2): 139-145. RefID: 1353

Heinz, G. H., Hoffman, D. J., and Gold, L. G. 1989. impaired reproduction of mallards fed an organic form of
Selenium. J Wildl Manage. 53( 2): 418-428. Ref ID: 1354

Heinz, G. H., Hoffman, D. J., and Gold, L. G. 1988. toxicity of organic and inorganic selenium to mallard ducklings.
Arch Environ Contam Toxicol. 17(5): 561-568. Ref ID: 1355

Heinz, G. H., Hoffman, D. J., Krynitsky, A. J., and Weller, D. M. G. 1987. reproduction in mallards fed selenium.
Environ Toxicol Chem . 6(6): 423-434. Ref ID: 1356

Heinz, G. H., Hoffman, D. J., and LeCaptain, L. J. 1996. toxicity of seleno-I-methionine, seleno-dl-methionine, high
selenium wheat, and selenized yeast to mallard ducklings. Arch Environ Contam Toxicol. 30(1): 93-9. Ref ID:
1357

Eco-SSL for Selenium 42 July 2007



Heinz, G. H. and Fitzgerald M. A. 1993. rproduction of mallards following overwinter exposure to selenium.
Environ.Pollut. 81(2): 117-122. RefID: 36813

Hermann, J. R., Spallholz, J. E., Raferty, A., and Gunasegarum, S. 1991. comparative dietary toxicity of d -
selenomethionine and I-selenomethionine in fisher 344 rats: brief Report. J Trace Elem Exp Med. 4(1): 69-71.
Ref ID: 1364

Hill, C. H. 1979. the effect of dietary protein levels on mineral toxicity in chicks. J Nutr. 109(3): 501-7. Ref ID:
397

Hill, C. H. 1980. influence of time of exposure to high levels of minerals on the susceptibility of chicks to salmonella
gallinarum. J Nutr. 110(3): 433-6. Ref ID: 395

Hill, C. H. 1974. reversal of selenium toxicity in chicks by mercury copper and Cadmium. J Nutr. 104(5): 593-
598. Ref ID: 1369

Hill, C. H. 1979. studies on the ameliorating effect of ascorbic acid on mineral toxicities in the chick. J Nutr.
109(1): 84-90. Ref ID: 1370

Hoffman, D. J. and Heinz, G. H. 1988. embryotoxic and teratogenic effects of selenium in the diet of mallards. J
Toxicol Environ Health. 24(4): 477-90. Ref ID: 1372

Hoffman, D. J., Heinz, G. H., and Krynitsky, A. J. 1989. hepatic glutathione metabolism and lipid peroxidation in
response to excess dietary selenomethionine and selenite in mallard ducklings. J Toxicol Environ Health. 27(2):
263-71. Ref ID: 1373

Hoffman, D. J., Heinz, G. H., LeCaptain, L. J., Bunck, C. M., and Green, D. E. 1991. subchronic hepatotoxicity of
selenomethionine ingestion in mallard ducks. J Toxicol Environ Health. 32(4): 449-64. Ref ID: 1374

Hoffman, D. J., Heinz, G. H., LeCaptain, L. J., Eisemann, J. D., and Pendleton, G. W. 1996. toxicity and oxidative
stress of different forms of organic selenium and dietary protein in mallard ducklings. Arch Environ Contam Toxicol.
31(1): 120-7. RefID: 1375

Hoffman, D. J., Sanderson, C. J., LeCaptain, L. J., Cromartie, E. , and Pendleton, G. W. 1992. interactive effects of
arsenate, selenium, and dietary protein on survival, growth, and physiology in mallard ducklings. Arch Environ
Contam Toxicol. 22(1): 55-62. RefID: 1376

Hoffman, D. J., Sanderson, C. J., LeCaptain, L. J., Cromartie, E., and Pendleton, G. W. 1991. interactive effects of
boron, selenium, and dietary protein on survival, growth, and physiology in mallard ducklings. Arch Environ Contam
Toxicol. 20(2): 288-94. Ref ID: 1377

Hoffman, D. J., Sanderson, C. J., LeCaptain, L. J., Cromartie, E., and Pendleton, G. W. 1992. interactive effects of
selenium, methionine, and dietary protein on survival, growth, and physiology in mallard ducklings. Arch Environ
Contam Toxicol. 23(2): 163-71. RefID: 1378

Hoffman, D. J. G. H. Heinz. 1998. effects of mercury and selenium on glutathione metabolism and oxidative stress in
mallard ducks (. Environ. Tox. Chem. 17(2): 161-166. RefID: 25896

Howell, G. O. and Hill, C. H. 1978. biological interaction of selenium with other trace elements in chicks. Environ
Health Perspect. 25: 147-50. Ref ID: 1387

Hu, M. L., Chung, C., and Spallholz, J. E. 1984. hematologic data of selenium-deficient and selenium-supplemented
rats. JInorg Biochem. 22(3): 165-73. RefID: 1389

Ip, C. 1984. comparative effects of antioxidants on enzymes involved in glutathione metabolism. Life Sci. 34(25):

Eco-SSL for Selenium 43 July 2007



2501-6. RefID: 1390

Ishikawa, M., Sasaki, M., Koiwali, K., Ozaki, M., Takayanagi, Y., and Sasaki, K. 1992. inhibition of hepatic mixed-
function oxidase enzymes in mice by acute and chronic treatment with selenium. J Pharmacobiodyn. 15(8): 377-85.
Ref ID: 1392

Jacobs, M. and Forst, C. 1981. toxicological effects of sodium selenite in sprague-dawley rats. J Toxicol Environ
Health. 8(4): 575-85. Ref ID: 1393

Jacobs, M. and Forst, C. 1981. toxicological effects of sodium selenite in swiss mice. J Toxicol Environ Health.
8(4): 587-98. RefID: 1394

Jaffe, W. G. and Mondragon, C. 1975. effects of ingestion of organic selenium in adapted and non-adapted rats. Br
J Nutr. 33(3): 387-97. Ref ID: 1396

Jamall, I. S., Haldar, D., and Wadewitz, A. G. 1987. effects of dietary selenium on lipid peroxidation, mitochondrial
function and protein profiles in the heart of the myopathic syrian golden hamster (bio 14.6). Biochem Biophys Res
Commun. 144(2): 815-20. Ref ID: 1398

Jenkins, K. J. and Hidiroglou, M. 1986. tolerance of the preruminant calf for selenium in milk replacer. J Dairy Sci.
69(7): 1865-1870. Ref ID: 1401

Jensen, L. S. 1986. effect of monensin on response of chicks to deficient and toxic levels of dietary selenium. Poult.
Sci. 65(6): 1163-1166. RefID: 1402

Jensen, L. S., Werho, D. B., and Leyden, D. E. 1977. selenosis, hepatic selenium accumulation, and plasma
glutathione peroxidase activity in chicks as affected by a factor in linseed meal. J Nutr. 107(3): 391-6. Ref ID:
1404

Johnson, V. J. Tsunoda M. and Sharma R. P. 2000. increased production of proinflammatory cytokines by murine
macrophages following oral exposure to sodium selenite but not to seleno-I-methionine.
Arch.Environ.Contam.Toxicol. 39(2): 243-250. Ref ID: 36818

Julius, A. D., Davies, M. H., and Birt, D. F. 1983. toxic effects of dietary selenium in the syrian hamster. Ann Nutr
Metab. 27(4): 296-305. RefID: 1408

Kaantee, E. and Kurkela P. 1980. comparative effects of barley feed and sodium selenite on selenium levels in hen
eggs and tissues.  J.Sci.Agric.Soc.Finl. 52: 357-367. Ref ID: 36819

Kaur, R., Dhanju, C. K., and Karamjit Kaur. 1999. effects of dietary selenium on biochemical composition of rat
testis. Indian Journal of Experimental Biology. 37(5): 509-511. RefID: 1522

Kaur, R. and Parshad, V. R. 1994. effects of dietary selenium on differentiation, morphology and functions of
spermatozoa of the house rat, rattus rattus I. Mutat. Res. 309(1): 29-35. Ref ID: 1411

Kezhou, W., Stowe, H. D., House, A. M., Chou, K., and Thiel, T. 1987. comparison of cupric and sulfate ion effects
on chronic selenosis in rats.  J. Anim. Sci. 64(5): 1467-1475. Ref ID: 1413

Khan, M. Z., Szarek, J., and Markiewicz, K. 1993. effects of oral administration of toxic levels of lead and selenium
upon concentration of different elements in the liver of broiler chicks. Zentralbl Veterinarmed [A]. 40(9-10): 652-
64. Ref ID: 1415

Khan, M. Z., Szarek, J., Markiewicz, K., and Markiewicz, E. 1993. effects of concurrent oral administration of toxic
levels of monensin and lead on concentration of different elements in the liver of broiler chicks. J. Vet. Med. Ser. A
40(6): 466-75. Ref ID: 5507

Eco-SSL for Selenium 44 July 2007



Khan, M. Z. J. Szarek and K. Markiewicz. 1993. concurrent oral administration of monensin and selenium to broiler
chickens: effects on concentration of different elements in the liver. Acta Veterinaria Hungarica. 41(3-4): 365-379.
Ref ID: 5483

Kim, Y. Y. and D. C. Mahan. 2001. comparative effects of high dietary levels of organic and inorganic selenium on
selenium toxicity of growing -finishing pigs. Journal of Animal Science. 79: 942-948. Ref ID: 25948

Kim, Y. Y.and D. C. Mahan. 2001. effect of dietary selenium source, level, and pig hair color on various selenium
indices. Journal of Animal Science. 79: 949-955. Ref ID: 25957

Kim, Y. Y. and D. C. Mahan. 2001. prolonged feeding of high dietary levels of organic and inorganic selenium to
gilts from 25 kg body weight through one parity. Journal of Animal Science. 79: 956-966. Ref ID: 25958

Kiremidjian-Schumacher, L., Roy, M., Wishe, H. I., Cohen, M. W., and Stotzky, G. 1992. regulation of cellular
immune responses by selenium. Biological Trace Element Research. 33: 23-35. Ref ID: 1422

Kise, Y., Yamamura, M., Kogata, M., Nakagawa, M., Uetsuiji, S., Takada, H., Hioki, K., and Yamamoto, M. 1991.
inhibition by selenium of intrahepatic cholangiocarcinoma induction in syrian golden hamsters by n'-nitrosobis(2-
oxopropyl)amine. Nutr. Cancer. 16(2): 153-164. Ref ID: 1423

Lalor, J. H. and Llewellyn G. C. 1979. the effects of selenium on mongolian gerbils. Environ.Res. 19: 23-32. Ref
ID: 36822

Lane, H. W, Tracey, C. K., and Medina, D. 1984. growth, reproduction rates and mammary gland selenium
concentration and glutathione-peroxidase activity of balb/c female mice fed two dietary levels of selenium. J Nutr.
114(2): 323-31. RefID: 1429

LeBoeuf, R. A. and Hoekstra, W. G. 1983. adaptive changes in hepatic glutathione metabolism in response to excess
selenium in rats. J Nutr. 113(4): 845-54. Ref ID: 1432

LeBoeuf, R. A., Zentner, K. L., and Hoekstra, W. G. 1985. effect of dietary selenium concentration and duration of
selenium feeding on hepatic glutathione concentrations in rats. Proc Soc Exp Biol Med. 180(2): 348-52. Ref ID:
1433

Liu, J. Z. and Milner, J. A. 1992. age, dietary selenium and quantity of 7,12-dimethylbenz(a)anthracene influence the
in vivo occurrence of rat mammary dna adducts. J Nutr. 122(7): 1361-8. Ref ID: 12370

Liu, J. Z., Zhang, B. Z., and Milner, J. A. 1994. dietary selenite modifies glutathione metabolism and 7,12-
dimethylbenz(a)anthracene conjugation in rats. J. Nutr. 124(2): 172-180. Ref ID: 1442

Liu, W. and Boylan, L. M. 1994. alterations in plasma total and high density lipoprotein cholesterol levels in
hyperlipidemic rats fed diets with varied content of selenium and vitamin e.  Biol. Trace Elem. Res. 42(1): 9-16. Ref
ID: 1443

Lowry, K. R. and Baker, D. H. 1989. amelioration of selenium toxicity by arsenicals and cysteine. J Anim Sci.
67(4): 959-65. RefID: 1445

Mahan, D. C. and Magee, P. L. 1991. efficacy of dietary sodium selenite and calcium selenite provided in the diet at
approved, marginally toxic, and toxic levels to growing Swine. J Anim Sci; 69. 69(12): 4722-4725. Ref ID: 1448

Mahan, D. C. and Moxon, A. L. 1984. effect of inorganic selenium supplementation on selenosis in postweaning
swine. Journal of Animal Science. 58(5): 1216-1221. Ref ID: 1450

Mandisodza, K. T., Pond, W. G., Lisk, D., Hogue, D. E., Krook, L., Cray, E. E., and Gutenmann, W. H. 1979. tissue
retention of selenium in growing pigs fed fly ash or white sweet clover grown on fly ash. J ANIM SCI. 49(2): 535-

Eco-SSL for Selenium 45 July 2007



542. Ref ID: 1454

McAdam, P. A. and Levander, O. A. 1987. chronic toxicity and retention of dietary selenium fed to rats as d or |
selenomethionine selenite or selenate. NUTR RES. 7(6): 601-610. Ref ID: 1457

Mercado, R. C. and Bibby, B. G. 1973. trace element effects on enamel pigmentation incisor growth and molar
morphology in rats. ARCH ORAL BIOL. 18(5): 629-635. Ref ID: 757

Meyer, S. A., House, W. A., and Welch, R. M. 1982. some metabolic interrelationships between toxic levels of
cadmium and nontoxic levels of selenium fed to rats. J Nutr. 112(5): 954-61. Ref ID: 662

Miller, WT and Schoening, HW. 1938. toxicity of selenium fed to swine in the form of sodium selenite. J. Agric.
Res. 56: 831. Ref ID: 14492

Mohan, M., Dwarakanath, P. K., and Madho Singh. 1976. a note on serum transaminases activity during experimental
selenosis insheep. Indian Journal of Animal Sciences. 46(7): 371-372. Ref ID: 1463

Moksnes, K. 1983. selenium deposition in tissues and eggs of laying hens given surplus of selenium as
selenomethionine. Acta Vet Scand. 24(1): 34-44. Ref ID: 1464

Moksnes, K. and Norheim, G. 1982. selenium concentrations in tissues and eggs of growing and laying chickens fed
sodium selenite at different levels. Acta Vet Scand. 23(3): 368-79. Ref ID: 1465

Moxon, A. L. and Mahan, D. C. 1982. Toxic dietary selenium levels for weanling swine. . In: J.M. Gawthorne, Ed.
Trace element metabolism in man and animals. 471-473. Ref ID: 1468.

Nebbia, C., Brando, C., Burdino, E., Rasero, R., Valenza, F., Arisio, R., and Ugazio, G. 1987. effects of the chronic
administration of sodium selenite on rat testes. Res Commun Chem Pathol Pharmacol. 58(2): 183-97. Ref ID:
1471

Nehru, B., Dua, R., and lyer, A. 1997. effect of selenium on lead-induced alterations in rat brain.  Biol. Trace Elem.
Res. 57(3): 251-258. Ref ID: 2788

Nobunaga, T., Satoh, H., and Suzuki, T. 1979. effects of sodium selenite on methylmercury embryotoxicity and
teratogenicity in mice. Toxicol Appl Pharmacol. 47(1): 79-88. Ref ID: 1473

NTP Working Grp (Abdo, Kamal M. 1994. sodium selenate and sodium selenite administered in drinking water to
f344/n rats and b6¢3fl mice. National Toxicology Program. Toxicity Report Series 38 Ref ID: 1475

O'Grady, M. N. F. J. Monahan R. J. Fallon and P. Allen. 2001. effects of dietary supplementation with vitamin e and
organic selenium on the oxidative stability of beef. Journal of Animal Nutrition. 79: 2827-2834. Ref ID: 25956

O'Toole, D. and Raisbeck, M. F. 1997. experimentally induced selenosis of adult mallard ducks: clinical signs,
lesions, and toxicology. Vet Pathol. 34(4): 330-40. RefID: 1476

O'Toole, D. and Raisbeck, M. F. 1995. pathology of experimentally induced chronic selenosis (alkali disease)in
yearling cattle. Journal of Veterinary Diagnostic Investigation. 7(3): 364-373. Ref ID: 1477

Obermeyer, B. D., Palmer, I. S., Olson, O. E., and Halverson, A. W. 1971. toxicity of trimethylselenonium chloride in
the rat with and without arsenite.  Toxicol Appl Pharmacol. 20(2): 135-46. Ref ID: 12934

Ort, J. F. and Latshaw, J. D. 1978. the toxic level of sodium selenite in the diet of laying chickens. J Nutr. 108(7):
1114-20. Ref ID: 1489

Ortman, K. and B. Pehrson. 1999. effect of selenate as a feed supplement to dairy cows in comparison to selenite and

Eco-SSL for Selenium 46 July 2007



selenium yeast. Journal of Animal Science. 77: 3365-3370. Ref ID: 25952

Palmer, I. S., Herr, A., and Nelson, T. 1982. toxicity of selenium in brazil nuts (bertholletia excelsa) to rats. J
FOOD SCI. 47(5): 1595-1597. Ref ID: 1496

Palmer, I. S. and Olson, O. E. 1974. relative toxicities of selenite and selenate in the drinking water of rats. J Nutr.
104(3): 306-14. Ref ID: 1497

Palmer, I. S., Thiex, Nancy, and Olson, O. E. dietary selenium and arsenic effects in rats  Nutr. Rep. Int. (1983)
27(2): 249-57. RefID: 15262

Panter, K. E., James, L. F., and Mayland, H. F. 1995. reproductive response of ewes fed alfalfa pellets containing
sodium selenate or astragalus bisulcatus as a selenium Source. Veterinary and Human Toxicology. 37(1): 30-32.
Ref ID: 1498

Panter, K. R., Hartley, W. J., James, L. F., Mayland, H. F., Stegelmeier, B. L., and Kechele, P. O. 1996. comparative
toxicity of selenium from seleno-dl-methionine, sodium selenate, and astragalus bisulcatus in Pigs. Fundamental and
Applied Toxicology. 32(2): 217-223. Ref ID: 1499

Parshad, R. K. and Sud, M. 1989. effect of selenium-rich wheat on rat spermatogenesis. Andrologia. 21(5): 486-9.
Ref ID: 1500

Pathak, D. C. and Datta, B. M. 1984. the effects of oral administration of sodium selenite on clinical signs and
mortality. Indian Veterinary Journal. 61(10): 845-846. Ref ID: 1501

Perry, H. Mitchell Jr., Erlanger, Margaret W., Perry, Elizabeth F., and Blotcky, Allan J. 1980. inhibition of cadmium-
induced hypertension in rats. Sci. Total Environ. (1980) 14(2): 153-66 . Ref ID: 21131

Piccirillo, V. J., McCall, D. L., Lunchick, C., Plankenhorn, L. J., and Sexsmith, C. 1983. Screening of priority
chemicals for reproductive hazards. PB 83-257600. 108 PP. Ref ID: 1507.

Plasterer, M. R., Bradshaw, W. S., Booth, G. M., Carter, M. W., Schuler, R. L., and Hardin, B. D. 1985.
developmental toxicity of nine selected compounds following prenatal exposure in the mouse: naphthalene, pi -
nitrophenol, sodium selenite, dimethyl phthalate, ethylenethiourea, and four glycol ether derivatives. J. Toxicol.
Environ. Health. 15(1): 25-38. Ref ID: 1509

Poley, W. E. and Moxon, A. L. 1937. tolerance levels of seleniferous grains in laying rations.  72-76. Ref ID:
3788

Poley, W. E., Moxon, A. L., and Franke, K. W. 1937. further studies of the effects of selenium poisoning on
hatchability. Poultry Sci. 16(4): 220-225. Ref ID: 3787

Raisbeck, M. F., O'toole, D., Schamber, R. A., Belden, E. L., and Robinson, L. J. 1996. toxicologic evaluation of a
high-selenium hay diet in captive pronghorn antelope (Antilocapra americana). J. Wild. Dis. 32(1): 9-16. Ref ID:
1521

Rastogi, S. C., Clausen, J., and Srivastava, K. C. 1976. selenium and lead: mutual detoxifying effects. Toxicology.
6(3): 377-88. Ref ID: 1523

Reiter, R. and Wendel, A. 1985. selenium and drug metabolism--iii. relation of glutathione-peroxidase and other
hepatic enzyme modulations to dietary supplements. Biochem Pharmacol. 34(13): 2287-90. Ref ID: 1526

Rhian, M and Moxon, AL. 1943. chronic selenium poisoning in dogs and its prevention by arsenic. J. Pharmacol.
Exp. Ther. 78: 249. Ref ID: 14494

Eco-SSL for Selenium 47 July 2007



Salbe, A. D., Albanes, D., Winick, M., Taylor, P. R., Nixon, D. W., and Levander, O. A. 1990. the effect of elevated
selenium intake on colonic cellular growth in rats.  Nutr. Cancer. 13(1-2): 81-87. RefID: 1532

Salbe, A. D. and Levander, O. A. 1990. comparative toxicity and tissue retention of selenium in methionine-deficient
rats fed sodium selenate or I-selenomethionine. J Nutr. 120(2): 207-12. Ref ID: 1533

Santolo, G. M., Yamamoto, J. T., Pisenti, J. M., and Wilson, B. W. 1999. selenium accumulation and effects on
reproduction in captive american kestrels fed selenomethionine.  Journal of Wildlife Management. 63(2): 502-511.
Ref ID: 1535

Sayato, Y., Hasegawa, T., Taniguchi, S., Maeda, H., Ozaki, K., Narama, I., and Nakamuro, K. 1993. acute and
subacute oral toxicity of selenocystine in mice . Japanese Journal of Toxicology and Environmental Health. 39(4):
289-296. Ref ID: 1538

Schoening, HW. 1936. production of so-called alkali disease in hogs by feeding corn grown in affected area. N. Am.
Vet. 17: 22. Ref ID: 14495

Schroeder, H. A. 1967. effects of selenate, selenite and tellurite on the growth and early survival of mice and rats. J
Nutr. 92(3): 334-8. Ref ID: 1540

Schroeder, H. A. and Mitchener, M. 1972. selenium and tellurium in mice. effects on growth, survival, and tumors.
Arch. Environ. Health . 24(1): 66-71. Ref ID: 3725

Schroeder, H. A. and Mitchener, M. 1971. toxic effects of trace elements on the reproduction of mice and rats.
Arch.Environ.Health. 23: 102-106. Ref ID: 66

Schroeder, Henry A. 1968. serum cholesterol levels in rats fed thirteen trace elements. J. Nutr. 94(4): 475-80 .
Ref ID: 15506

Scott, D. L., Kelleher, J., and Losowsky, M. S. 1977. the influence of dietary selenium and vitamin e on glutathione
peroxidase and glutathione in the rat. Biochim Biophys Acta. 497(1): 218-24. Ref ID: 1546

Seidenberg, J. M., Anderson, D. G., and Becker, R. A. 1986. validation of an in vivo developmental toxicity screen in
the mouse. Teratog Carcinog Mutagen. 6: 361-374. Ref ID: 113

Sell, J. L. and Horani, F. G. 1976. influence of selenium on toxicity and metabolism of methylmercury in chicks and
Quail. Nutr Rep Int. 14(4): 439-447. Ref ID: 1550

Shull, L. R. and Cheeke, P. R. 1973. antiselenium activity of tri-o-cresyl phosphate in rats and japanese quail. J.
Nutr. 103(4): 560-568. Ref ID: 1557

Smith, J. S., Heinz, G. H., Hoffman, D. J., Spann, J. W., and Krynitsky, A. J. 1988. reproduction in black-crowned
night-herons fed selenium. Lake Reservoir Manage. 4(2): 175-180. Ref ID: 1562

Smith, P. J., Tappel, A. L., and Chow, C. K. 1974. glutathione peroxidase activity as a function of dietary
selenomethionine.  Nature. 247(440): 392-3. Ref ID: 13650

Spallholz, J. E., Martin, J. L., Gerlach, M. L., and Heinzerling, R. H. 1973. immunologic responses of mice fed diets
supplemented with selenite selenium.  Proc Soc Exp Biol Med. 143(3): 685-9. Ref ID: 1566

Stanley, T. R. Jr., Smith, G. J., Hoffman, D. J., Heinz, G. H., and Rosscoe, R. 1996. effects of boron and selenium on
mallard reproduction and duckling growth and survival. Environ Toxicol Chem . 15(7): 1124-32. Ref ID: 1569

Stanley, T. R. Jr., Spann, J. W., Smith, G. J., and Rosscoe, R. 1994. main and interactive effects of arsenic and
selenium on mallard reproduction and duckling growth and survival. ~ Archives of Environmental Contamination and

Eco-SSL for Selenium 48 July 2007



Toxicology. 26(4): 444-451. Ref ID: 1570

Stoewsand, G. S., Anderson, J. L., Gutenmann, W. H., and Lisk, D. J. 1977. form of dietary selenium on mercury and
selenium tissue retention and egg production in japanese quail. NUTR REP INT. 15(1): 81-87. RefID: 1574

Stoewsand, G. S., Anderson, J. L., Gutenmann, W. H., and Lisk, D. J. 1978. influence of dietary calcium selenium
and methyl mercury on egg shell thickness in japanese quail. Bull. Environ. Contam. Toxicol. 20(1): 135-142. Ref
ID: 1575

Stoewsand, G. S., Bache, C. A, and Lisk, D. J. 1974. dietary selenium protection of methylmercury intoxication of
japanese quail. Bull Environ Contam Toxicol. 11(2): 152-6. Ref ID: 1577

Stone, C. L. and Soares Jr., J. H. 1976. the effect of dietary selenium level on lead toxicity in the japanese quail.
Poult Sci. 55(1): 341-349. Ref ID: 2898

Thapar, N. T., Guenthner, E., Carlson, C. W., and Olson, O. E. 1969. dietary selenium and arsenic additions to diets
for chickens over a life cycle. Poult Sci. 48(6): 1987-93. Ref ID: 1592

Thorlacius-Ussing, O. 1990. selenium-induced growth retardation. histochemical and endocrinological studies on the
anterior pituitaries of selenium treated rats. Dan Med Bull. 37(4): 347-58. Ref ID: 1595

Thorlacius-Ussing, O., Flyvbjerg, A., and Esmann, J. 1987. evidence that selenium induces growth retardation
through reduced growth hormone and somatomedin ¢ production. Endocrinology. 120(2): 659-63. Ref ID: 1596

Thorlacius-Ussing, O., Flyvbjerg, A., Jorgensen, K. D., and Orskov, H. 1988. growth hormone restores normal
growth in selenium-treated rats without increase in circulating somatomedin c.  Acta Endocrinol (Copenh). 117(1):
65-72. Ref ID: 1597

Thorlacius-Ussing, O. , Flyvbjerg, A., and Orskov, H. 1988. growth in young rats after termination of sodium selenite
exposure studies of growth hormone and somatomedin ¢. Toxicology. 48(2): 167-176. Ref ID: 1598

Tsunoda, M. Johnson V. J. and Sharma R. P. 2000. increase in dopamine metabolites in murine striatum after oral
exposure to inorganic but not organic form of selenium.  Arch.Environ.Contam.Toxicol. 39(1): 32-37. Ref ID:
36834

Turan, B., Balcik, C., and Akkas, N. a. 1997. effect of dietary selenium and vitamin e on the biomechanical properties
of rabbit bones.  Clinical Rheumatology. 58(3): 441-449. Ref ID: 1602

Turan, B., Koc, E., and Zaloglu, N. 1997. deficiency and toxicity of selenium alter the acetylcholine stimulated
contraction of isolated rabbit Ileum. Trace Elements and Electrolytes. 14(1): 13-18. Ref ID: 1603

Van Vleet, J. F., Boon, G. D., and Ferrans, V. J. 1981. induction of lesions of selenium-vitamin e deficiency in
ducklings fed silver, copper, cobalt, tellurium, cadmium, or zinc: protection by selenium or vitamin e supplements.
Am J Vet Res. 42(7): 1206-1217. Ref ID: 80

Wahlstrom, R. C., Goehring, T. B., Johnson, D. D., Libal, G. W., Olson, O. E., Palmer, I. S., and Thaler, R. C. 1984.
relationship of hair color to selenium content of hair and selenosis in swine. Nutr Rep Int. 29(1): 143-148. Ref ID:
1612

Wahlstrom, RC, Kamstra, LD, and Olson, OE. 1956. preventing selenium poisoning in growing and fattening pigs.
S. Dak. Agric. Exp. Stn. Bull. No.456: 15p. Ref ID: 14498

Wahlstrom, RC and Olson, OE. 1959. the effect of selenium on reproduction in swine. J. Anim. Sci. 18: 141. Ref
ID: 14497

Eco-SSL for Selenium 49 July 2007



Webster, W. S. 1979. cadmium-induced fetal growth retardation in mice and the effects of dietary supplements of
zinc, copper, iron and selenium.  J.Nutr. 109(9): 1646-1651. RefID: 823

Whanger, P. D. and Butler, J. A. 1988. effects of various dietary levels of selenium as selenite or selenomethionine on
tissue selenium levels and glutathione peroxidase activity in rats. J Nutr. 118(7): 846-52. Ref ID: 1618

Wiemeyer, S. N. and Hoffman, D. J. 1996. reproduction in eastern screech-owls fed selenium. Journal of Wildlife
Management. 60(2): 332-341. Ref ID: 1622

Wilson, T. M., Hammerstedt, R. H., Palmer, I. S., and Delahunta, A. 1988. porcine focal symmetrical
poliomyelomalacia experimental reproduction with oral doses of encapsulated sodium Selenite. Can J Vet Res.
52(1): 83-88. RefID: 1629

Wilson, T. M., Scholz, R. W., and Drake, T. R. 1983. selenium toxicity and porcine focal symmetrical polio myelo
malacia description of a field outbreak and experimental reproduction. CanJ Comp Med. 47(4): 412-421. Ref ID:
1630

Yaeger, M. J., Neiger, R. D., Holler, L., Fraser, T. L., Hurley, D. J., and Palmer, I. S. 1998. the effect of subclinical
selenium toxicosis on pregnant beef cattle. Journal of Veterinary Diagnostic Investigation. 10(3): 268-273. Ref ID:
1635

Yamamoto, J. T., Santolo, G. M., and Wilson, B. W. 1998. selenium accumulation in captive american kestrels (falco
sparverius) fed selenomethionine and naturally incorporated Selenium. Environmental Toxicology and Chemistry.
17(12): 2494-2497. Ref ID: 1636

Yamamoto, J. T. G. M. Santoio. 2000. body condition effects in american kestrels fed selenomethionine . J. Wildl.
Dis. 36(4): 626-652. Ref ID: 25901

Yeh, J. Y., Beilstein, M. A., Andrews, J. S., and Whanger, P. D. 1995. tissue distribution and influence of selenium
status on levels of selenoprotein w.  Faseb J. 9(5): 392-6. RefID: 1638

Yeh, J. Y., Venderland, S. C., Gu, Q. P., Butler, J. A., Ou, B. R., and Whanger, P. D. 1997. dietary selenium
increases selenoprotein w levels in rat tissues. J. Nutr. 127(11): 2165-2172. Ref ID: 1640

Yilmaz, O. a, Celik, S., and Dilsiz, N. 1997. influences of intraperitoneally and dietary administered vitamin e and
selenium on the lipid composition in reproductive organs of male animals. Biological Chemistry. 378(5): 425-430.
Ref ID: 14273

Zaki, A. A., Fatma, A., Elnagmi, A., and Saleh, S. Y. 1993. effect of selenium and vitamin e on some enzymatic
activities of gut contents and sera of chicken. Assiut Veterinary Medical Journal. 29(57): 17-25. Ref ID: 1645

Zhang, Z. H., Kimura, M., and Itokawa, Y. 1996. inhibitory effect of selenium and change of glutathione peroxidase
activity on rat glioma.  Biol. Trace Elem. Res. 55(1-2): 31-38. Ref ID: 1647
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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 5.1 Avian Toxicity Data Extracted for Wildlife Toxicity Reference Value (TRV)

Selenium
Page 1 of 5
Ref Exposure Effects Conversion to mg/kg bw/da Result Data Evaluation Score
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Biochemical
1 1374 |Hoffman et al, 1991 Seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 1 | 7 |0/1/2/4/8/16/32 mg/kgdiet | Y| 1| ADL | U|FD| 14 [w | 2 yr | AD| M | C| 4] BIO | ENZ | GLPX [ PL 1 2 Y 1.175 N | 0.06464 | 0.0550 | 0.110 |10(10| 5 (10| 6 [ 1 |10|(10| 10| 4 | 76
2 2898 |Stone and Soares, 1976 Sodium selenite 100 |Japanese Quail (Coturnix japonica ) 1(2]0/1 mg/kgdiet | N|[na| ADL [ U |FD| 32 [ d [ NR|NR|SM| F |C| 4| BIO | CHM | HEME | BL 1 Y 0.127 N | 0.01519 | 0.120 10|10 5|10| 6| 1| 4]|10|10| 4 |70
3 1373 |Hoffman et al 1989 Seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 1 | 4 10/10/20/40 mg/kgdiet |N[na| DLY [ U |FD| 6 [w| 1 d | JV|INR|C|[1]| BIO | CHM| GLTH | LI 10 20 N 0.092 N | 0.01231 1.34 2.68 10|10| 5|10| 5| 1|10|10|10| 4 |75
4 1273 |Dafalla and Adam, 1986 Sodium selenite 100 |Chicken (Gallus domesticus ) 1] 3(0/1/3 mg/kgdiet | N|[na| ADL | U|FD| 4 |w| 7 d|[Jv| B|C|3]| BIO | ENZ | GLAD | SR 1 Y 0.65 N | 0.04397 0.0676 |10({10| 5 (10| 6 | 1| 4[10]|10| 4|70
5 1321 |Gregory and Edds, 1984 Sodium selenite 100 |Turkey (Meleagris gallopavo ) 1| 2]0/2 mg/kg diet | N ADL | U |FD| 18 | d | 16 d|JV|[M]|C|[1]| BIO | ENZ | GLPX | LI 2 N 1 N | 0.05820 0.116 (10|10 5)10( 5| 1| 4 |10(10]| 4 |69
6 80 |Van Vleetetal, 1981 Sodium selenite 100 |Duck (Anas platyrhynchos ) 1| 2]0/2 mg/kgdiet | N|[na| ADL [ U |FD| 15 | d 1 d|JV|[M]|C|[2]| BIO | ENZ | GLPX | BL 2 N 0.092 N | 0.01231 0268 (10|10 5)10( 5| 1|4 ]|10(10]| 4 |69
7 1569 |Stanley et al, 1996 Seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 2| 2|07 mg/kgdiet | Y [10| ADL |UX|FD| 122 | d 1 |yr|AD| B |[C|[1]| BIO [ CHM [ HMGL | BL 7 N 1.2 N | 0.06553 0382 (10|10(10|10( 5| 1|4 |10(10]| 4 |74
8 25896 [Hoffman and Heinz, 1998 Seleno-D,L-methionine 100 |Mallard (Anas platyrhynchos ) 1(21]0/88 mg/kgdiet | Y |10 ADL [ M|FD| 10 [w | 19 |[mo|AD| M |V | 1| BIO | CHM | GENZ | BL 8.8 N 1.2 N | 0.06553 0481 (10|10f(10| 5 (5| 1|4 ]10( 3 |10(68
9 1294 |Elzubeir and Davis, 1988 Sodium selenite 100 |Chicken (Gallus domesticus ) 2 | 2 |0/10.0 mg/kgdiet | N|(na| ADL | U|FD| 24 | d| 14 [ d |JV| M |C| 3| BIO | ENZ | GLPX | LI 10 Y 0.42 N | 0.03309 0.788 (10|10 5|10( 6| 1| 4 |10(10| 4 |70
10 1377 |Hoffman et al, 1991 Seleno-DL-methionine 98 |Mallard (Anas platyrhynchos ) 1 | 3 |0/15/60 mg/kgdiet | Y| 6 [ ADL [UX|FD| 4 [w| 1 d|Jv|[B|C|[4]| BIO | ENZ | GLPX | PL 15 Y 0.566 N | 0.04018 1.13 10|10|10|10| 6| 1| 4 |10|10| 4 |75
11 1376 |Hoffman et al, 1992 Seleno-DL-methionine 100 |Duck (Anas platyrhynchos ) 1 | 3 |0/15/60 mg/kgdiet | Y| 6 [ ADL [UX|FD| 4 [w| 1 d|JVv|[B|C|[4] BIO | ENZ | GLPX | LI 15 Y 0.479 N | 0.03604 1.20 10|10|10|10| 6| 1| 4 |10|10| 4 |75
12 1378 |Hoffman et al, 1992 Seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 1 | 3 |0/15/060 mg/kgdiet | Y|[16( ADL [UX|FD| 4 [w| 1 d|JV|[B|C|[4] BIO | ENZ | GLPX | LI 15 Y 0.611 N | 0.04223 1.23 10|10|10|10| 6| 1| 4 |10|10| 4 |75
13 1373 |Hoffman et al 1989 sodium selenite 100 |Mallard (Anas platyrhynchos ) 2 | 4 (0/10/20/40 mg/kgdiet | N[na| DLY [ U |FD| 6 [w| 1 d | JV|INR|C|[1]| BIO | CHM| GLTH | LI 10 N 0.092 N | 0.01231 134 (10|10(5]|10(5| 1|4 ]10(10]| 4 |69
14 1375 |Hoffman et al, 1996 Se in food (selenized wheat) 100 |Mallard (Anas platyrhynchos ) 4| 2 10/15 mg/kgdiet | N|[na| ADL | U|FD| 2 |w| 1 d|[Jv|B|C|2]| BIO | ENZ | GLPX | PL 15 Y 0.163 Y | 0.0330 304 |10|10| 5|10| 7| 1| 4|10|10| 4|71
15 1375 |Hoffman et al, 1996 Seleno-L-methionine 100 |Mallard (Anas platyrhynchos ) 2 | 3 (0/15/30 mg/kgdiet |N[na| ADL [ U |FD| 2 [w| 1 d|Jv|[B|C|[2]| BIO| ENZ | GLPX | PL 15 Y 0.172 Y | 0.0370 3.23 10|10 5|10 7| 1| 4|10|10| 4|71
16 1375 |Hoffman et al, 1996 Se in food (selenized yeast) 100 |Mallard (Anas platyrhynchos ) 3| 3 (0/15/30 mg/kgdiet |N[na| ADL | U |FD| 2 [w| 1 d|JVv|[B|C|[2]| BIO| ENZ | GLPX | PL 15 Y 0.181 Y | 0.0390 3.23 10|10 5|10| 7| 1| 4|10|10| 4|71
17 1375 |Hoffman et al, 1996 Seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 1 | 3 10/15/30 mg/kgdiet |N[na| ADL [ U |FD| 2 [w| 1 d|Jv|[B|C|[2]| BIO| ENZ | GLPX | PL 15 Y 0.191 Y | 0.0530 4.16 10|10 5|10 7| 1| 4|10|10| 4|71
18 1375 |Hoffman et al, 1996 Seleno-L-methionine 100 |Mallard (Anas platyrhynchos ) 6 | 2 (0/30 mg/kgdiet | N|[na| ADL | U|FD| 2 |w| 1 d|[JV|B|V]|2]| BIO | ENZ | GLPX | PL 30 Y 0.194 Y | 0.0500 773 |10|10| 5|10| 7| 1| 4|10|10| 4|71
19 1375 |Hoffman et al, 1996 Se in food (selenized yeast) 100 |Mallard (Anas platyrhynchos ) 7 | 2 {0/30 mg/kgdiet | N|[na| ADL | U|FD| 2 |w| 1 d|Jv| B|V]|2]| BIO | ENZ | GLPX | LI 30 Y 0.236 Y | 0.0640 814 |10|10| 5|10| 7| 1| 4|10|10| 4|71
20 1375 |Hoffman et al, 1996 Seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 5 (2 (0/30 mg/kgdiet | N|[na| ADL | U|FD| 2 |w| 1 d|[JV|B|V]|2]| BIO | ENZ | GLPX | PL 30 Y 0.188 Y | 0.0530 846 |10|10| 5|10 7| 1| 4|10|10| 4|71
Behavior
21 1289 |Echevarria et al., 1988 Sodium selenite 100 |Chicken (Gallus domesticus ) 1| 4 |0/3/6/9 mg/kgdiet | N|[na| ADL | U|FD| 3 |w| 1 d|[JV|M]|C|2| BEH| FDB | FCNS |WO 3 6 N 0.564 N | 0.04009 | 0.213 0426 (10|10 5)|10( 5| 4 (10]|10(10]| 4 |78
22 1245 |Cantor et al., 1984 Sodium selenite 100 |Chicken (Gallus domesticus ) 1| 4 |0/1/2/4 mg/L N|na| ADL | U [DR| 7 d 6 d|[JV|M]|C|2| BEH| FDB | FCNS |WO 2 4 N 0.084 Y | 0.03011 | 0.717 143 (10| 55|10 6| 4|10|10(10]| 4 |74
23 1378 |Hoffman et al, 1992 Seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 1 | 3 |0/15/060 mg/kgdiet | Y|[16( ADL [UX|FD| 4 [w| 1 d|JV|[B|C|[5|BEH| FDB | FCNS (WO 15 60 Y 0.611 N | 0.04223 1.23 494 |10(10|10|(10| 6| 4| 8 [10|10| 4 |82
24 1355 |Heinz et al 1988 Sodium selenite 97 |Mallard (Anas platyrhynchos ) 1 | 5 [0/10/20/40/80 mg/kgdiet | Y| 7 [ DLY [UX|FD| 1 [w| 1 d | JV[NR|C|2]| BEH | FDB | FCNS (WO 10 20 Y 0.1 Y | 0.0150 1.56 3.13 10|10 10| 10| 7| 4 |10|10| 10| 4 | 85
25 1355 |Heinz et al 1988 Selenomethionine 99 |[Mallard (Anas platyrhynchos ) 2 | 5 (0/10/20/40/80 mg/kg diet | Y| 7 NR |UX|[FD| 3 [w]| 1 d | JV[INR|C|2]| BEH | FDB | FCNS (WO 10 20 Y 0.45 Y 0.090 2.13 4.26 10|10 10| 10| 7| 4 |10|10| 10| 4 | 85
26 1357 |Heinz et al 1996 Se in food (selenized yeast) 100 |Mallard (Anas platyrhynchos ) 3| 3 (0/15/30 ug/g diet N|{na| DLY [ U[FD| 2 [w]| 1 d | JV|INR|C|1]| BEH | FDB | FCNS (WO 15 30 Y 0.181 Y | 0.0290 2.40 4.81 10|10 5| 4| 7| 4|10|10|10| 4 |74
27 1357 |Heinz et al 1996 seleno-L-methionine 100 |Mallard (Anas platyrhynchos ) 2 | 3 (0/15/30 ug/g diet N|{na| DLY [ U|[FD| 1 [w]| 1 d | JV|INR|C|1]| BEH | FDB | FCNS (WO 15 30 Y 0.073 Y | 0.0170 3.49 6.99 10|10| 5|10 7| 4|10|10| 10| 4 | 80
28 1357 |Heinz et al 1996 seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 1 | 3 10/15/30 ug/g diet N|{na| DLY [ U[FD| 2 [w]| 1 d | JV|INR|C|1]| BEH | FDB | FCNS (WO 15 30 Y 0.191 Y | 0.0530 4.16 8.32 10|10| 5|10 7| 4 |10|10|10]| 4 | 80
29 1290 |El-Begearmi and Combs, 1982 Sodium selenite 100 |Chicken (Gallus domesticus ) 1 | 4 |0/25/50/75 mg/kgdiet | N|[na| ADL | U|FD| 4 |w| 1 d|JV|B|C|1|BEH| FDB [ FCNS |WO 25 N 1.042 Y | 0.00380 0.0912 | 10| 10| 5|10 6 | 4| 4 [10]10]| 4 [73
30 | 3787 |Poleyetal., 1937 Selenium 100 |Chicken (Gallus domesticus ) 1 | 2 |0/15.15 mg/kgdiet | N|[na| ADL | M|FD| 1 |w|NR|[NR|[SM| F |C| 2| BEH | FDB | FCNS | WO 1515 | Y 1.48 Y [0.012430 0127 [10]10)10( 4| 7| 4[4 ]10|10| 4|73
31 1290 |El-Begearmi and Combs, 1982 Sodium selenite 100 |Chicken (Gallus domesticus ) 2 | 3]0/25/50/75 mg/kgdiet | N|[na| ADL | U|FD| 4 |w| 1 d|JV|B|C|1|BEH| FDB [ FCNS |WO 25 N 1.042 Y | 0.00540 0.130 (10]|10) 5 (10| 6| 4[4 ]10|10| 4|73
32 1290 |El-Begearmi and Combs, 1982 Sodium selenite 100 |Chicken (Gallus domesticus ) 3 | 4]0/25/50/75 mg/kgdiet | N|[na| ADL | U|FD| 4 |w| 1 d|JV|B|C|1|BEH| FDB [ FCNS |WO 25 N 1.042 Y | 0.00750 0.180 (10]10| 5 (10| 6| 4[4 ]10|10| 4|73
33 1535 |[Santolo et al 1999 Seleno-L-methionine 100 |American Kestrel (Falco sparverius) | 1 | 3 [0/6.0/11.6 mg/kgdiet | N|na| DLY [ M|FD| 11 [w [ NR|[mo| AD| B |C|1| BEH | FDB | FCNS | WO 6 N 0.132 N | 0.01557 0.708 (10| 10(10|10( 5| 4|4 |10 6| 4|73
34 1294 |Elzubeir and Davis, 1988 Sodium selenite 100 |Chicken (Gallus domesticus ) 2 | 2 |0/10.0 mg/kgdiet | N|na| ADL |U|FD| 24 | d| 14 | d [JV| M |C|2|BEH| FDB | FCNS |WO 10 Y 0.42 N | 0.03309 0.788 (10|10 5|10( 6| 4| 4 |10(210]| 4 |73
35 1278 |Davis et al, 1996 Sodium selenite 100 |Chicken (Gallus domesticus ) 1| 2 (0/10 mg/kgdiet | N|(na| ADL |U|FD| 21 |d| 14 [ d [JV | M |C|2|BEH| FDB | FCNS | WO 10 Y 0.332 N | 0.02839 0.855 (10|10 5|10( 6| 4| 4 ]|10(210]| 4 |73
36 1357 |Heinz et al 1996 Se in food (High selenium wheat) 100 |Mallard (Anas platyrhynchos ) 4| 2 10/15 ug/g diet N[na| DLY | U [(FD| 2 |w| 1 d|[JV|NR|C|1| BEH| FDB | FCNS |WO 15 Y 0.163 Y | 0.0330 304 |10|10| 5| 4| 7| 4| 4]|10|10| 4 |68
Physiology
37 1402 |Jensen, 1986 Selenium 100 |Chicken (Gallus domesticus ) 1| 4 0/0.25/1/5 mg/kgdiet | N|[na| ADL | U|FD| 3 |w| 1 d|[JV|M]|C|1]|PHY | PHY | FDCV |WO 1 5 Y 0.503 N |0.037209 | 0.0740 | 0370 |10(10| 5|4 | 6| 4| 8 [10|10| 4 |71
38 | 7725 |Hegazy and Adachi, 2000 Selenium (unspecified) 100 |Chicken (Gallus domesticus ) 12|01 mg/kgdiet | N|[na| ADL | U|FD| 15 | d | 1 d | JV|NR|C|3|PHY | PHY [ FDCV |WO 1 N 0.328 N | 0.02817 | 0.0859 10/10[( 5] 4| 5[4]4]|10[10] 4 |66
39 1476 |O'Toole and Raisbeck 1997 Seleno-L-methione 100 |Mallard (Anas platyrhynchos ) 1 | 4 10/10/25/60 ug/g diet Y|25| DLY | U|FD|[150| d | NR[NR]| JV | M | C| 3| PHY | PHY IRRI NK 10 25 Y 14 N | 0.07245 | 0.518 [1.29379|10(10| 5 (10| 6 [ 4 |10(10| 10 4 | 79
40 1208 |Albers et al 1996 Seleno-DL-methionine 100 |Duck (Anas platyrhynchos ) 1 | 5 [0/10/20/40/80 mg/kgdiet | Y (125 DLY | U |FD| 16 [w | 1 yr | AD| M | C| 4| PHY | PHY | GPHY [ FE 20 40 Y 1.096 N | 0.06178 1.29 2.58 10|/10| 5|10| 6 | 4 |10|10| 6 | 4 |75
41 1245 |Cantor et al., 1984 Sodium selenite 100 |Chicken (Gallus domesticus ) 2 | 4 |0/2/14/8 mg/L N|na| ADL | U [DR| 7 d 9 d|[Jv]| B|C|2]|PHY | PHY | FDCV |WO 2 4 N 0.084 Y | 0.0609 1.45 290 |10| 5| 5|10| 6| 4|10|10|10| 4 |74
42 1294 |Elzubeir and Davis, 1988 Sodium selenite 100 |Chicken (Gallus domesticus ) 2 | 2 |0/10.0 mg/kgdiet | N|na| ADL |U|FD| 24 | d| 14 [ d [JV | M |C| 4| PHY | PHY | FDCV |WO 10 Y 0.42 N | 0.03309 0.788 (10|10 5|10( 6| 4| 4 |10(10]| 4 |73
43 1445 |Lowry and Baker, 1989 Sodium selenite 100 |Chicken (Gallus domesticus ) 1| 2 |0/15 mg/kgdiet | N|[na| ADL | U |FD| 14 | d | 8 d|JV|M|C|2|PHY | PHY [ FDCV |WO 15 Y 0.193 N | 0.01994 155 |10|10( 5 (10| 64| 4|10[10] 4|73
44 1285 |Donaldson and McGowan, 1989 Sodium selenate 100 |Chicken (Gallus domesticus ) 1| 3 |0/20/40 mg/kgdiet | N[na| NR U|FD| 20 | d 1 d|[JV|M]|C|4]| PHY | PHY | FDCV |WO 20 Y 0.147 N | 0.01671 227 |10|10| 5|10| 6| 4| 4]|10|10| 4 |73
Pathology
45 | 7725 |Hegazy and Adachi, 2000 Selenium (unspecified) 100 |Chicken (Gallus domesticus ) 12|01 mg/kgdiet | N|[na| ADL | U|FD| 15 | d | 1 d | JV|NR|C|2|PTH | ORW | SMIX | TS 1 N 0.328 N | 0.02817 | 0.0859 10/10[( 5] 4| 5[4]4]|10[10] 4 |66
46 2898 |Stone and Soares, 1976 Sodium selenite 100 |Japanese Quail (Coturnix japonica ) 11201 mg/kgdiet | N|(na| ADL | U|FD| 32 | d [ NR[NR|AD| F |C| 2| PTH | ORW [ SMIX | LI 1 Y 0.127 N | 0.01519 | 0.120 10|10 5|10| 6 | 4| 4| 3|10| 4 |66
a7 80 |Van Vleetetal, 1981 Sodium selenite 100 |Duck (Anas platyrhynchos ) 1| 2]0/2 mg/kgdiet | N|[na| ADL [ U |FD| 28 | d 1 d|JV|[M]|C|[1]| PTH HIS | NCRO | Gz 2 N 0.46 N | 0.03511 | 0.153 10|10| 5|10| 5| 4| 4|10|10| 4 |72
48 1569 |Stanley et al, 1996 Seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 1| 310/3.5/7 mg/kgdiet | Y|[10| ADL [UX|FD| 122 | d 1 yr | AD| B [C| 1| PTH | ORW | ORWT [WO| 35 7 N 1.2 N | 0.06553 | 0.212 0425 (10|10(10|10( 5| 4 (10]|10(10]| 4 |83
49 1353 |Heinz and Hoffman 1998 Seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 1] 2]0/8.8 mg/kgdiet | N|[na| NR M|FD| 75 | d| 18 |mo|[SM| F (V| 1]| PTH | GRS | BDWT [WO| 88 Y 1.394 N | 0.07225 | 0.456 10|10|10|10| 6 | 4| 4|10| 3| 4|71
50 1354 |Heinz et. al., 1989 Seleno-DL-methionine 100 |Duck (Anas platyrhynchos ) 1 | 6 |0/1/2/4/8/16 mg/kgdiet | Y| 1| ADL [UX|FD| 3 [w|[NR|[NR|SM| F |C|[1]| PTH | GRS | BDWT | WO 8 16 Y 1.012 N | 0.05865 | 0.468 0.937 (10|10(10|10( 6| 4 (10|10 6 | 4 |80
51 1352 |Heinz and Hoffman 1996 Seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 2| 21093 mg/kgdiet | N|[na| ADL | M|FD| 4 |w|NR|[mo|[AD| B |C| 1| PTH | ITX GITX [wO| 93 N 1.2 N | 0.06553 | 0.508 10|10|10|10| 5| 4| 4|10| 3| 4|70
52 1352 |Heinz and Hoffman 1996 Seleno-L-methionine 100 |Mallard (Anas platyrhynchos ) 1| 2[0/10.3 mg/kgdiet |N|(na| ADL [ M|FD| 4 [w|[NR|[mo|AD| B |C|[1]| PTH ITX GITX [wO| 103 N 1.2 N | 0.06553 | 0.563 10|10|10|10| 5| 4| 4|10| 3| 4|70
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Appendix 5.1 Avian Toxicity Data Extracted for Wildlife Toxicity Reference Value (TRV)

Selenium
Page 2 of 5
Ref Exposure Effects Conversion to mg/kg bw/da Result Data Evaluation Score
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53 1550 |Sell and Horani, 1976 Sodium selenite 100 |Chicken (Gallus domesticus ) 1] 2|0/8 mg/kgdiet | N|[na| ADL | U |FD| 23 | d 8 d|[JV|M]|C|1]| PTH | ITX GITX [wO 8 Y 0.267 Y | 0.0210 0.629 10|10 5|10 7| 4| 4]|10|10| 4 |74
54 1562 |Smith et al, 1988 Seleno-DL-methionine 100 |Black-crowned night-heron (Nycticorgd 1 | 3 [0/10/30 mg/kgdiet | Y [10| ADL |UX|FD| 92 | d | NR[NR|[AD| B |C| 1| PTH | GRS | BDWT | WO 10 30 N 0.883 N | 0.05367 | 0.675 203 |10|10|10|10| 5| 4 |10|10| 6| 4|79
55 1476 |O'Toole and Raisbeck 1997 Seleno-L-methione 100 |Mallard (Anas platyrhynchos ) 1 | 4 10/10/25/60 ug/g diet Y|25| DLY | U|FD| 8 | d | NR[NR| JV | M |[C|1]| PTH HIS GHIS | FO 10 25 Y 1.2 N | 0.06553 | 0.728 1.82 10|10 5|10| 6| 4 |10|10| 6 | 4 |75
56 1374 |Hoffman et al, 1991 Seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 1 | 7 |0/1/2/4/8/16/32 mg/kgdiet | Y| 1| ADL | U|FD| 14 [w | 2 yr | AD| M [ C| 3| PTH | ORW | SMIX [ LI 16 32 Y 1.093 N | 0.06167 | 0.903 1.81 10|10 5|10 6 | 4 |10|10| 10| 4 |79
57 1550 |Sell and Horani, 1976 Sodium selenite 100 |Japanese Quail (Coturnix japonica ) 31 2|08 mg/kgdiet | N|[na| ADL [ U |FD| 23 | d 8 d|Jv|[B|C|[2]| PTH ITX GITX |wWO 8 N 0.103 Y | 0.01170 | 0.909 10|10| 5|10| 6 | 4| 4|10|10| 4 |73
58 1356 |Heinz and Hoffman, 1987 Seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 2| 2|0/10 mg/kgdiet | Y |[11| ADL |UX|FD| 41 | d 1 |yr|AD|M|C|1]| PTH | GRS | BDWT |WO 10 Y 1.12 Y 0.10 1.00 10|10|10|10| 7| 4| 4|10 3| 4|72
59 1356 |Heinz and Hoffman, 1987 Sodium selenite 100 |Mallard (Anas platyrhynchos ) 1 | 6 |0/1/5/10/25/100 mg/kgdiet | Y |11 ADL [UX|FD| 57 | d 2 yr |SM| B |C|1]| PTH | GRS | BDWT [WO 10 25 Y 1.088 Y 0.10 1.03 2.58 10|10 10|10 7| 4 |10|10| 6 | 4 |81
60 1377 |Hoffman et al, 1991 Seleno-DL-methionine 98 |Mallard (Anas platyrhynchos ) 1 | 3 |0/15/60 mg/kgdiet | Y| 6 [ ADL [UX|FD| 4 [w| 1 d|JV|[B|C|[3]PTH | ORW | ORWT | LI 15 60 Y 0.566 N | 0.04018 1.13 4.53 10|10|10|10| 6 | 4 | 8 |10| 10| 4 | 82
61 1376 |Hoffman et al, 1992 Seleno-DL-methionine 100 |Duck (Anas platyrhynchos ) 1 | 3 |0/15/60 mg/kgdiet | Y| 6 [ ADL [UX|FD| 4 [w| 1 d|JV|[B|C|[3]PTH | ORW | ORWT | LI 15 60 Y 0.479 N | 0.03604 1.20 4.80 10|10|10|10| 6 | 4| 8 |10| 10| 4 | 82
62 1319 |Green and Albers, 1997 Seleno-DL-methinonine 100 |Mallard (Anas platyrhynchos ) 1 | 5 [0/10/20/40/80 mg/kg diet | Y [10.5( ADL | U |FD| 16 [w | 14 [mo| AD| M | C| 2| PTH HIS GHIS LI 20 40 N 1.2 N | 0.06553 1.22 244 |10|10| 5|10| 5| 4 |10|10|10| 4 |78
63 1208 |Albers et al 1996 Seleno-DL-methionine 100 |Duck (Anas platyrhynchos ) 1 | 5 [0/10/20/40/80 mg/kgdiet | Y (125 DLY | U |FD| 16 [w | 1 yr | AD| M | C| 3| PTH | GRS | BDWT [ WO 20 40 Y 1.096 N | 0.06178 1.29 2.58 10|10 5|10| 6| 4 |10|10| 6 | 4 |75
64 | 25901 [Yamamoto and Santolo, 2000 Seleno-L-methionine 100 |American Kestrel (Falco sparverius) | 1 | 3 [0/6.3/12 mg/kgdiet | N|na| DLY [ M|FD| 77 [ d [ NR[NR|AD| B |C| 1| PTH | GRS | BDWT | WO 12 Y 0.1051 N | 0.01343 1.53 10|10(10| 5| 6| 4| 4|10| 6| 4|69
65 1355 |Heinz et al 1988 Selenomethionine 99 |[Mallard (Anas platyrhynchos ) 2 | 5 (0/10/20/40/80 mg/kg diet | Y| 7 NR |UX|FD| 6 [w]| 1 d | JV|[INR|C|[4]| PTH | ORW | ORWT | LI 10 Y 0.9 Y | 0.1350 1.60 10|10|10|10| 7| 4| 4 |10|10| 4 |79
66 1375 |Hoffman et al, 1996 Se in food (selenized wheat) 100 |Mallard (Anas platyrhynchos ) 4| 2 10/15 mg/kgdiet | N|[na| ADL | U|FD| 2 |w| 1 d|[Jv|B|C|1| PTH| ORW | ORWT | LI 15 Y 0.163 Y | 0.0330 3.04 10|10 5|10 7| 4| 4| 6|10| 4|70
67 1375 |Hoffman et al, 1996 Seleno-L-methionine 100 |Mallard (Anas platyrhynchos ) 2 | 3 (0/15/30 mg/kgdiet |N[na| ADL | U |FD| 2 [w| 1 d|JV|[B|C|[1]| PTH| ORW | ORWT | LI 15 30 Y 0.172 Y | 0.0370 3.23 6.45 10|10| 5|10 7| 4 |10|10| 10| 4 | 80
68 1375 |Hoffman et al, 1996 Seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 1 | 3 10/15/30 mg/kgdiet |N[na| ADL [ U |FD| 2 [w| 1 d|JV|[B|C|[1]| PTH| ORW | ORWT | LI 15 30 Y 0.191 Y | 0.0530 4.16 8.32 10|10| 5|10 7| 4 |10|10| 10| 4 | 80
69 1622 |Wiemeyer and Hoffman, 1996 Seleno-DL-methionine 100 |Owl (Otus asio) 1| 30/8.81/30 mg/kgdiet | N|na|lperd| M|FD| 3 [mol 3 | yr|LB| B |C|1]| PTH | GRS | BDWT [WO| 881 30 Y 0.196 Y | 0.100 4.49 153 |10|10(10|10| 7 (4| 8 |10[10] 4|83
70 1404 |Jensenetal., 1977 Selenium 100 |Chicken (Gallus domesticus ) 2 | 5(0/0.78/1.46/1.89/1.94 mg/org/d N|na| ADL | U([FD| 2 |w]| 1 d|[Jv| B|C|3|PTH|ORW]| SMIX | LI 0.78 146 | Y 0.123 N | 0.01487 6.34 119 (10|10( 5| 46| 4(10]10(20] 4 |73
71 1375 |Hoffman et al, 1996 Se in food (selenized yeast) 100 |Mallard (Anas platyrhynchos ) 3| 3 (0/15/30 mg/kgdiet |N[na| ADL | U |FD| 2 [w| 1 d|JV|[B|C|[1]| PTH| ORW | ORWT | LI 30 Y 0.16 Y | 0.0370 6.94 10|10 5|10 7| 4| 4| 8|10| 4|72
72 1375 |Hoffman et al, 1996 Se in food (selenized yeast) 100 |Mallard (Anas platyrhynchos ) 7 | 2 {0/30 mg/kgdiet | N|[na| ADL | U|FD| 2 |w| 1 d|JV| B|V]|1| PTH| ORW | ORWT | LI 30 Y 0.236 Y | 0.0640 8.14 10|10 5|10 7| 4| 4]|10|10| 4 |74
73 1273 |Dafalla and Adam, 1986 Sodium selenite 100 |Chicken (Gallus domesticus ) 1] 3(0/1/3 mg/kgdiet | N|[na| ADL | U|FD| 4 |w| 7 d|[Jv| B|C|4| PTH| HIS | NCRO | LI 1 Y 0.65 N | 0.04397 0.0676 |10({10| 5 (10| 6 | 4| 4|10|10| 4|73
74 1350 |Heinz and Fitzgerald 1993 seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 1 | 5 [0/10/20/40/80 ug/g diet N|na| ADL (UX|FD| 1 [w|[NR|mo|AD| M |C| 2| PTH | GRS | BDWT | WO 10 Y 11 N | 0.06193 0563 (10|10(10|10( 6| 4|4 |10 6| 4|74
75 1535 |[Santolo et al 1999 Seleno-L-methionine 100 |American Kestrel (Falco sparverius) | 1 | 3 [0/6.0/11.6 mg/kgdiet | N|na| DLY [ M|FD| 11 [ w [ NR|[NR|AD| M | C| 3| PTH | GRS | BDWT | WO 6 N 0.132 N | 0.01557 0.708 (10| 10(10|10( 5| 4| 4|10 6| 4|73
76 1294 |Elzubeir and Davis, 1988 Sodium selenite 100 |Chicken (Gallus domesticus ) 2 | 2 (0/10.0 mg/kgdiet | N|(na| ADL |U|FD| 24 | d| 14 [ d |JV | M|C|5|PTH | ORW | SMIX | LI 10 Y 0.42 N | 0.03309 0.788 (10|10 5|10( 6| 4| 4 |10(10]| 4 |73
77 1278 |Davis, el. al. 1996 Sodium selenite 100 |Chicken (Gallus domesticus ) 1| 2 (0/10 mg/kgdiet | N|na| ADL |U|FD| 21 | d| 14 [ d |JV | M|C| 3| PTH | ORW [ ORWT | LI 10 Y 0.332 N | 0.02839 0.855 (10|10 5|10( 6| 4| 4 ]|10(210]| 4 |73
78 1354 |Heinz et. al., 1989 Seleno-DL-cysteine 100 |Duck (Anas platyrhynchos ) 3| 2 |0/16 mg/kgdiet | Y| 1| ADL [UX|FD| 3 [w|[NR|[NR|SM| F |C|[1]| PTH | GRS | BDWT | WO 16 Y 0.938 N | 0.05582 0962 (10|10(10|10( 6| 44|10 3|4 |71
79 1378 |Hoffman et al, 1992 Seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 1 | 3 |0/15/060 mg/kgdiet | Y|[16( ADL [UX|FD| 4 [w| 1 d|Jv|[B|C|[3]|PTH HIS GHIS LI 15 Y 0.611 N | 0.04223 1.23 10|10|10|10| 6 | 4 | 4 |10| 10| 4 | 78
80 1355 |Heinz et al 1988 Sodium selenite 97 |Mallard (Anas platyrhynchos ) 1 | 5 [0/10/20/40/80 mg/kgdiet | Y| 7 [ DLY [UX|FD| 6 [w| 1 d | JV[INR|C|[4]| PTH | ORW | ORWT | LI 10 Y 0.9 Y | 0.1350 1.56 10|10 10|10| 7| 4| 4 |10|10| 4 |79
81 1285 |Donaldson and McGowan, 1989 Sodium selenate 100 |Chicken (Gallus domesticus ) 1| 3 |0/20/40 mg/kgdiet | N[na| NR U|FD| 20 | d 1 d|[JV|M]|C|3| PTH| ORW | ORWT | LI 20 Y 0.147 N | 0.01671 227 |10|10| 5|10| 6| 4| 4]|10|10| 4 |73
82 1347 |Heinz 1993 Seleno-DL-methionine 100 |Duck (Anas platyrhynchos ) 1| 2 [0/100 mg/kgdiet |N|na| DLY [ U|FD| 5 [w|[NR|[NR|AD| M |C|2]| PTH | GRS | BDWT | WO 100 Y 1.2 N | 0.06553 5.75 10|10| 5|10| 6 | 4| 4|10| 3| 4 |66
83 1375 |Hoffman et al, 1996 Seleno-L-methionine 100 |Mallard (Anas platyrhynchos ) 6 | 2 (0/30 mg/kgdiet | N|[na| ADL | U|FD| 2 |w| 1 d|JV|B|V]|1| PTH| ORW | ORWT | LI 30 Y 0.194 Y | 0.0500 773 |10|10| 5|10 7| 4| 4|10|10| 4 |74
84 1375 |Hoffman et al, 1996 Seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 5 (2 (0/30 mg/kgdiet | N[na| ADL | U|FD| 2 |w| 1 d|JV| B|V]|1| PTH| ORW | ORWT | LI 30 Y 0.188 Y | 0.0530 846 |10|10| 5|10 7| 4| 4|10|10| 4 |74
Reproduction
85 1592 |Thapar et al 1969 Selenous acid 100 |Chicken (Gallus domesticus ) 1| 3 [0/2/8 mg/kgdiet | N|na| DLY | U |FD| 76 |w| 1 d|LB| F|C|3|REP| EGG | EGWT | EG 2 8 Y 1.967 N | 0.09040 [ 0.092 0.368 [10]10| 5 [10] 6 | 10| 8 |10/ 10| 4 | 83
86 1569 |Stanley et al, 1996 Seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 1| 310/3.5/7 mg/kgdiet | Y |10 ADL [UX|FD| 122 | d 1 yr | AD| B [ C| 3| REP | REP | HTCH [WO| 35 7 N 1.2 N | 0.06553 | 0.212 0425 (10| 10(10|10( 5|10(10]|10(10| 4 |89
87 | 3788 |Poley and Moxon, 1937 Se in food (seleniferous grain) 100 |Chicken (Gallus domesticus ) 1 | 4 [0/2.5/5/10 mg/kgdiet | N|(na| ADL | U|FD| 1 |w|NR|[NR|LB| F |C|3| REP | REP | RSUC |WO 5 10 Y 2.4 N | 0.1029 [ 0.214 0429 (10]10) 5 (10| 6 |10[10]| 10| 10| 4 |85
88 1354 |Heinz et. al., 1989 Seleno-DL-methionine 100 |Duck (Anas platyrhynchos ) 1 | 6 |0/1/2/4/8/16 mg/kgdiet | Y| 1| ADL [UX|FD| 46 [ d [ NR[NR| LB | B |C| 3| REP | REP | PROG | WO 4 8 Y 1.225 N | 0.06642 | 0.219 0438 (10]|10(10|10( 6 |10(10|10(10| 4 |90
89 1489 |Ort and Latshaw, 1978 Sodium selenite 100 |Chicken (Gallus domesticus ) 1| 4 |0/1/3/5 mg/kgdiet | N|(na| ADL | U|FD| 28 |w| 32 | w |[LB| F |C|1| REP | REP | HTCH | WO 3 5 N 1.6 Y | 0.1320 0.247 0412 (10|10 5| 10( 6 |10(10|10(10| 4 |85
920 1372 |Hoffman and Heinz, 1988 Sodium selenite 100 |Mallard (Anas platyrhynchos ) 1 | 5 (0/1/5/10/25 mg/kgdiet | Y| 1| ADL [UX|FD| 6 [w|[NR|[NR|LB| B |C|[1| REP | REP | RSUC | WO 5 10 N 1.2 N | 0.06553 | 0.273 0546 (10]10(10|10( 5|10(10]|10(10| 4 |89
91 1465 |Moksnes and Norheim, 1982 Sodium selenite 100 |Chicken (Gallus domesticus ) 2 | 4 (0/1.0/3.0/6.0 ug/g diet N|na| ADL | U|FD| 31 |w| 20| w|LB| B |C|2| REP | REP | PROG |WO 6 Y 1.8 N | 0.08533 | 0.284 10|10 5|10 6 |10| 4| 1 |10| 4 |70
92 1464 |Moksnes, 1983 Seleno-DL-methionine 100 |Chicken (Gallus domesticus ) 1| 6 [0/0.1/0.5/1.0/3.0/6.0 mg/kgdiet | N|[na| NR U|FD| 18 [w]| 20 | w | LB| F |[C|2]| REP | EGG | EGWT | EG 6 Y 1.671 N | 0.08130 | 0.292 10|10 5|10| 6 |10| 4 |10| 10| 4 | 79
93 1592 |Thapar et al 1969 Sodium selenite 100 |Chicken (Gallus domesticus ) 2 | 30/2/8 mg/kgdiet | N|[na| DLY | U |FD| 105 | w| 1 d|LB| F|C|3|REP| REP [ PROG |WO 8 Y 1.82 N | 0.08595 [ 0.378 10| 10( 5 10| 6 [10] 4| 1 [10] 4|70
94 1208 |Albers et al 1996 Seleno-DL-methionine 100 |Duck (Anas platyrhynchos ) 1 | 5 [0/10/20/40/80 mg/kgdiet | Y (125 DLY | U |FD| 16 [w | 1 yr | AD| M |C| 6| REP | REP | TEWT [ TE 10 20 Y 1.096 N | 0.06178 | 0.644 1.29 10|10| 5|10| 6 |10| 10| 10| 6 | 4 | 81
95 1354 |Heinz et. al., 1989 Seleno-DL-cysteine 100 |Duck (Anas platyrhynchos ) 3| 2 |0/16 mg/kgdiet | Y| 1| ADL [UX|FD| 49 [ d [ NR|[NR| LB | B |C|3| REP | REP | PROG | WO 16 Y 1.172 N | 0.06453 | 0.890 10|10|10|10| 6 |10| 4| 3| 3| 4|70
96 1574 |Stoewsand, etl al, 1977 Sodium selenite 100 |Japanese Quail (Coturnix japonica ) 1] 2|07 mg/kgdiet | N|[na| ADL | U |FD| 10 |w | 2 w|LB|B|C|3| REP | EGG | ESTH |WO 7 Y 0.1044 N | 0.01337 | 0.896 10|10 5|10 6 |10| 4| 6 |10]| 4 | 75
97 1356 |Heinz and Hoffman, 1987 Sodium selenite 100 |Mallard (Anas platyrhynchos ) 1 | 6 |0/1/5/10/25/100 mg/kgdiet | Y|[11| ADL [UX|FD| 57 [w | 2 yr | LB| F | C| 3| REP | REP | NDAY (WO 10 25 Y 1.088 Y 0.10 1.03 2.58 10| 10| 10| 10| 7 |10|10| 10| 6 | 4 | 87
98 1535 |[Santolo et al 1999 Seleno-L-methionine 100 |American Kestrel (Falco sparverius) | 1 | 3 [0/6.0/11.6 mg/kgdiet | N|[na| DLY [ M|FD| 11 [w | NR|mo| LB | F |C| 4| REP | EGG | EGWT [EM| 116 N 0.132 N | 0.01557 1.37 10|10 10| 10| 5| 10| 4 |10| 10| 4 | 83
99 1574 |Stoewsand, etl al, 1977 Se in food (natural selenized wheat) 100 |Japanese Quail (Coturnix japonica ) 2| 2 |0/28 mg/kgdiet | N|[na| ADL [ M|FD| 10 [w [ NR|[NR| JV | B |C| 3| REP | EGG | ESTH | WO 28 Y 0.1001 N | 0.01301 3.64 10|10 10| 10| 6 |10| 4| 6 | 10| 4 | 80
100 69 |Arnold et al, 1973 Sodium selenite 100 |Chicken (Gallus domesticus ) 1] 3 (0/2/18 mg/kgdiet | N[na| NR U|FD| 24 [w] 1 d|[LB| F|C|3| REP | EGG | EGWT | EG 2 Y 2.02 N | 0.09198 0.0911 |10(10| 5 (10| 6 (10| 4 (10| 10| 4 | 79
101 | 36819 |Kaantee and Kurkela, 1980 Sodium selenite 100 |Chicken (Gallus domesticus ) 1] 3(0/1.3/2.0 mg/kgdiet | N[na| NR M|FD| 2 |w| 18 |mo|(LB| F|[C|1]| REP | REP | PROG |WO 2 N 1.6 N | 0.07903 0.0988 | 10(10)10f(10| 5|10| 4 (10| 10| 4 |85
102 | 2898 |Stone and Soares, 1976 Sodium selenite 100 |Japanese Quail (Coturnix japonica ) 1] 2|01 mg/kgdiet | N|[na| ADL | U|FD| 32 | d | NR[NR|LB| F |C| 3| REP | REP | PROG | WO 1 Y 0.127 N | 0.01519 0.120 (10|10 5|10 6 |10 4 |10(10]| 4 (79
103 | 3787 |[Poleyetal., 1937 Selenium 100 |Chicken (Gallus domesticus ) 1 | 2 |0/15.15 mg/kgdiet | N|[na| ADL | M|FD| 1 |w|NR|[NR|LB| F |C| 1| REP | REP | HTCH | WO 1515 | Y 1.48 Y [0.012430 0127 (1010|104 | 7 |10 4 ]|10| 10| 4 |79
104 | 1570 |[Stanley etal., 1994 Seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 1] 2|0/6.5 ug/g diet N|[na| NR M |FD| 93 | d 1 |yr|LB| B|C|1]| REP | REP | TERA | EM 6.5 N 1.2 N | 0.06553 0.355 (10| 10(10|10( 5|10 4 |10(10]| 4 |83
105 | 1353 |Heinz and Hoffman 1998 Seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 1] 2]0/8.8 mg/kgdiet | N[na| NR M|FD| 75 | d| 18 |mo| LB | F [V|2]| REP | REP | TERA [EM 8.8 Y 1.394 N | 0.07225 0456 (10)10(10|10( 6 |10 4 |10(10| 4 |84
106 | 1352 |Heinz and Hoffman 1996 Seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 2| 21093 mg/kgdiet | N|[na| ADL | M|FD| 4 |w|NR|[mo|[LB| F |C|2| REP | REP | TERA | EM 9.3 N 11 N | 0.06193 0524 (10]|10(10|10( 5|10 4 |10(10]| 4 |83
107 | 1372 |Hoffman and Heinz, 1988 Seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 2| 2|0/10 mg/kgdiet | Y| 1| ADL |UX|FD| 6 |w|NR|[NR|LB| B |C| 1| REP | REP | ABNM | WO 10 N 1.2 N | 0.06553 0546 (10| 10(10|10( 5|10 4 |10(10]| 4 |83
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Appendix 5.1 Avian Toxicity Data Extracted for Wildlife Toxicity Reference Value (TRV)
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Page 3 0of 5
Ref Exposure Effects Conversion to mg/kg bw/da Result Data Evaluation Score
5 _ _
[ > >
sl |z N $ g g s |2
£ 5 ] c 3 E I :cz’ =< = = < c
Sleo| 2 |8]8]| s 51 & al 2 |e =4 =4 8 = 8
£ 2 2 g5 € |22 2| g Q ° & = x| £ £ £ = 7 5|2
= o c x| 5 L c| 8| 5 |=E o|E S 5 <] = - - = 2 £ 3 2 = E = gls5|86
& 8 o 2 2 |z|8| ¢ |L|&%| 2|5 22| & | g 2 |51 2 YIE] £ |8|& 2 2 |3la|E|e|®E o|E|3|E
3 = S 3 3 2 22| £ |5|8| e |2 2| o Fle| W S $ |g| 9 o |3 3 c| ¢ e e [s5(zlelwlelelglmlel?
i . S L o o #* (5 o [a} 2lel 8 |g|°| 3|8 c| Ss|s| ® = 2 z 4 1= =2 Sl 8 = 2 [3l&l18lelals|E|el3]8
| 2 g £ g @ 2|8 > 5 |3|g] 2 |22 2% = S8l s8]l g lslz|l 2|3 = |8 82| Y w2z IolE|Q18(%12|28|9]=
2| % 3 2 2 g £l5 g S 8|15 £ |8|13|g2|5|% |2 z(5Bl&|&| & |8] 2|2 |8] 8 |2/23| o | o |2|8|8|2|g|2|8|8(2|8|5
o4 o4 o4 [S) = [ o= o o 28| < |S|e|ldla|l || T[S |o]ud] O [im| ] 14 & & M @ £l £3 b4 | olo|lF|lola|ld|olb |- ]|+
108 | 1352 |Heinz and Hoffman 1996 Seleno-L-methionine 100 |Mallard (Anas platyrhynchos ) 1| 2/0/10.3 mg/kgdiet | N|[na| ADL | M|FD| 4 |w|NR|[mo|LB| F |C|2| REP | REP | TERA | EM 10.3 N 11 N | 0.06193 0.580 (10]10(10|10( 5|10 4 |10(10]| 4 |83
109 | 1352 |Heinz and Hoffman 1996 Se in food (selenized yeast) 100 |Mallard (Anas platyrhynchos ) 3 | 2 (0/10.9 mg/kgdiet | N|[na| ADL | M|FD| 4 |w|NR|[mo|[LB| F |C|2| REP| REP | TPRD | EM 10.9 N 11 N | 0.06193 0.614 (10|10(10| 4 (5|10 4 |10(10]| 4 |77
110 | 1562 |Smith et al, 1988 Seleno-DL-methionine 100 |Black-crowned night-heron (Nycticorg 2 | 2 [0/10 mg/kgdiet | Y [10| ADL |UX|FD| 92 | d | NR[NR| LB | B |C| 1| REP | REP | ODVP | WO 10 N 0.883 N | 0.05367 0.675 (10| 10(10|10( 5|10 4 |10 3| 4 |76
111 | 1291 |El-Begerami et al, 1977 Sodium selenite 100 |Japanese Quail (Coturnix japonica ) 1| 3 |0/6/12 mg/kgdiet | N|[na| ADL | U|FD| 16 |w | 1 d|[Jv| B|C|4| REP | REP | ABNM | WO 6 N 0.135 N | 0.01580 0.702 (10|10 5|10 5|10 4 |10(10]| 4 |78
112 | 6433 |El-Begearmi et al, 1982 Sodium selenite 100 |Japanese Quail (Coturnix japonica ) 1] 2 |0/6 mg/kgdiet | N|(na| ADL | U |FD| 16 | w | NR|[NR|LB| F |C| 1| REP | REP | HTCH | WO 6 N 0.1 N | 0.01300 0.780 (10|10 5|10 5|10 4 |10(10]| 4 |78
113 | 1575 |Stoewsand et al., 1978 Sodium selenite 100 |Japanese Quail (Coturnix japonica ) 1] 2|07 mg/kgdiet | N[na| NR U|FD| 5 |w| 15| d|JV| F|C|1| REP| REP | EGPN |WO 7 N 0.132 N | 0.01557 0.826 (10|10 5|10 5|10 4 |10(10]| 4 |78
114 | 1356 |Heinz and Hoffman, 1987 Seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 2| 2|0/10 mg/kgdiet | Y [10| ADL |UX|FD| 41 | d 2 | yr|LB| F|C|3]| REP | REP | PROG [WO 10 Y 1.114 Y 0.10 0.898 (10| 10(10|10( 7 |10 4 |10(10]| 4 |85
115 | 36813 [Heinz and Fitzgerald, 1993 Seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 1] 2/0/19.8 mg/kgdiet | Y[10| ADL | M|FD| 21 |w | NR|[NR| LB | F |C| 3| REP | REP | PROG | WO 198 | Y 0.912 N | 0.05481 119 (10|10(10]|10( 6 |10| 4 |10|10| 4 |84
116 | 1622 [Wiemeyer and Hoffman, 1996 Seleno-DL-methionine 100 |Owl (Otus asio ) 1| 30/8.81/30 mg/kgdiet | N|na|lperd| M|FD| 3 [mof 3 [yr|LB| B |C|[3| REP | REP | PLBR |WO 881 | Y 0.196 Y | 0.100 449 |10(10|10|10( 7 |10]| 4 [10]10]| 4 |85
Growth
117 | 9356 [Colnago et al, 1984 Sodium selenite 100 |Chicken (Gallus domesticus ) 1 | 3 [0/0.31/0.97 mg/kgdiet | N[na|] NR |M|FD| 24 | d| 1 d|JV|M]|C|1[GRO| GRO | BDWT |[WO| 0.97 Y 0.723 N | 0.04712 | 0.06322 10/10(10)10| 6 [ 8 | 4| 1[10] 4|73
118 | 1402 |Jensen, 1986 Selenium 100 |Chicken (Gallus domesticus ) 1| 4 0/0.25/1/5 mg/kgdiet | N|[na| ADL | U|FD| 3 |w| 1 d|[JV|M]|C]|2| GRO| GRO | BDWT | WO 1 5 Y 0.503 N |0.037209 | 0.0740 | 0370 |10(10| 54| 6 | 8| 8 [10]|10( 4 |75
119 [ 7725 [Hegazy and Adachi, 2000 Selenium (unspecified) 100 |Chicken (Gallus domesticus ) 12|01 mg/kgdiet | N|[na| ADL | U|FD| 15 | d | 1 d | JV|NR|C|1|[GRO| GRO [ BDWT |WO 1 N 0.328 N | 0.02817 | 0.0859 10|10 5| 4| 58] 4]|10[10] 4|70
120 | 1592 [Thapar et al 1969 Selenous acid 100 |Chicken (Gallus domesticus ) 1| 3 [0/2/8 mg/kgdiet | N|na| DLY | U|FD| 4 |w| 1 d|JV|B|C|1[GRO| GRO | BDWT |WO 2 8 Y 0.286 N | 0.02576 [ 0.180 0721 [10]10) 5 (10| 6| 8 [ 8 |10|10| 4 |81
121 397 [Hill 1979 Selenium dioxide 71.16 [Chicken (Gallus domesticus ) 1| 4 |0/5/10/20 mg/kgdiet | N|[na| ADL | U|FD| 5 |w| 1 d|[JV| F|C|1| GRO| GRO | BDWT |WO 5 10 N 1.042 N | 0.05978 | 0.204 0408 (10|10( 5|5 (5| 8 (10]|10(10]| 4 |77
122 | 1289 |Echevarriaetal., 1988 Sodium selenite 100 |Chicken (Gallus domesticus ) 1| 4 |0/3/6/9 mg/kgdiet | N|[na| ADL | U|FD| 3 |w| 1 d|[JV|M]|C|1| GRO| GRO | BDWT | WO 3 6 N 0.564 N | 0.04009 | 0.213 0426 (10|10 5)10( 5| 8 (10]|10(10]| 4 |82
123 | 1465 |Moksnes and Norheim, 1982 Sodium selenite 100 |Chicken (Gallus domesticus ) 2 | 4 (0/1.0/3.0/6.0 ug/g diet N|na| ADL | U|[FD| 31 |w| 20| w|Jv| B |C|1|GRO| GRO | BDWT |WO 6 Y 1.8 N | 0.08533 | 0.284 10|10 5|10| 6| 8| 4| 1|10| 4 |68
124 | 1464 |Moksnes, 1983 Seleno-DL-methionine 100 |Chicken (Gallus domesticus ) 1| 6 [0/0.1/0.5/1.0/3.0/6.0 mg/kgdiet | N[na| NR U|FD| 18 [w]| 20| w|SM| F |C|[3]| GRO| GRO | BDWT [WO 6 Y 1.671 N | 0.08130 | 0.292 10|10 5|10| 6 | 8 | 4 |10|10]| 4 |77
125 | 1465 |Moksnes and Norheim, 1982 Sodium selenite 100 |Chicken (Gallus domesticus ) 1| 4 (0/1.0/3.0/6.0 mg/kgdiet | N|[na| ADL | U|FD| 6 |w| 1 d|[Jv|B|C|1|GRO| GRO | BDWT |WO 6 Y 13 N | 0.06904 | 0.319 10|10 5|10| 6| 8| 4| 1|10| 4 |68
126 69 |Arnold et al, 1973 Sodium selenite 100 |Chicken (Gallus domesticus ) 1] 3 (0/2/8 mg/kgdiet | N[na| NR U|FD| 104 [w]| 1 d|[Jv|B|C|1|GRO| GRO | BDWT |WO 8 Y 1.91 N | 0.09579 | 0.371 10|10 5|10| 6| 8| 4| 1|10| 4 |68
127 | 1592 [Thapar et al 1969 Sodium selenite 100 |Chicken (Gallus domesticus ) 2 | 3]0/2/8 mg/kgdiet | N[na| DLY | U |FD| 105 | w| 1 d|JV| F|C|1|GRO| GRO [ BDWT |WO 8 Y 1.82 N | 0.08595 [ 0.379 10|/10( 510/ 6 [ 8| 4| 1[10] 4|68
128 | 3788 [Poley and Moxon, 1937 Se in food (seleniferous grain) 100 |Chicken (Gallus domesticus ) 1 | 4 [0/2.5/5/10 mg/kgdiet | N|[na| ADL | U|FD| 6 |w|NR|[NR|[SM| F |C|2| GRO| GRO | BDWT [WO| 10 Y 2.4 N | 0.1029 [ 0.429 10|/10( 510/ 6 [ 8| 4| 1[10] 4|68
129 [ 1369 [Hill, 1974 Selenium dioxide 100 |Chicken (Gallus domesticus ) 1 | 6 |0/2.5/5/10/20/40 mg/kg diet |N|na| ADL [ U|FD| 2 |w| 1 | d|[Jv]| B|C|1]|GRO| GRO | BDWT [WO 5 10 N 0.328 N | 0.02817 | 0.429 | 0.859 [10]10| 5 [10| 5| 8 [10]|10|10| 4 |82
130 | 1404 |Jensenetal., 1977 Selenium 100 |Chicken (Gallus domesticus ) 1 | 5 [0/5/10/20/40 mg/kgdiet | N|[na| ADL | U|FD| 2 |w| 1 d|[Jv|B|C|1|GRO| GRO | BDWT |WO 5 10 Y 0.116 N | 0.01432 | 0.617 123 (10|10( 5| 46| 8 |10]10(10]| 4 |77
131 | 1476 |O'Toole and Raisbeck 1997 Seleno-L-methione 100 |Mallard (Anas platyrhynchos ) 1| 4 |0/10/25/60 ug/g diet Y|25| DLY [ U|FD| 21 [ d | NR[NR|JV | M |C|2]| GRO| GRO | BDWT [WO 10 25 Y 14 N | 0.07245 | 0.690 [1.72506)|10(10| 5 (10| 6 [ 8 |10(10| 6 [ 4 | 79
132 | 1245 |Cantoretal., 1984 Sodium selenite 100 |Chicken (Gallus domesticus ) 1| 4 |0/1/2/4 mg/L N|na| ADL | U [DR| 7 d 6 d|[JV|M]|C|1| GRO| GRO | BDWT |WO 2 4 N 0.084 Y | 0.03014 | 0.718 144 (10| 5|5 ]|10( 6| 8|10|10(10| 4|78
133 | 1550 |Sell and Horani, 1976 Sodium selenite 100 |Japanese Quail (Coturnix japonica ) 3| 2|08 mg/kgdiet | N|[na| ADL | U |FD| 23 | d 8 d|[Jv|B|C|1|GRO| GRO | BDWT |WO 8 Y 0.103 Y | 0.01170 | 0.909 10|10 5|10 7| 8| 4| 1|10| 4|69
134 | 1636 |Yamamoto et al, 1998 Seleno-L-methionine 100 |American Kestrel (Falco sparverius) | 1 | 3 [0/5.1/9.0 mg/kgdiet | N|[na| DLY | M|FD| 77 | d | NR[NR|[MA| M | C| 1| GRO| GRO | BDWT | WO 9 N 0.132 N | 0.01557 1.06 10|10|10|10| 5| 8| 4| 1| 6| 4|68
135 | 1377 |Hoffman etal, 1991 Seleno-DL-methionine 98 |Mallard (Anas platyrhynchos ) 1 | 3 (0/15/60 mg/kgdiet | Y| 6 [ ADL [UX|FD| 4 [w| 1 d|JV|[B|C|[2]| GRO| GRO | BDWT (WO 15 60 Y 0.566 N | 0.04018 1.13 4.53 10|10 10|10| 6 | 8 | 8 |10| 10| 4 | 86
136 | 1378 |Hoffman et al, 1992 Seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 1| 3 [0/15/060 mg/kgdiet | Y[16| ADL |UX|FD| 4 |w| 1 d|[Jv| B|C|2| GRO| GRO | BDWT | WO 15 60 Y 0.611 N | 0.04223 1.23 494 |10(10|10|(10| 6| 8| 8 [10|10| 4 |86
137 | 36789 |Ansari and Britton, 1974 Sodium selenite 100 |Chicken (Gallus domesticus ) 1| 2 (0/10 mg/kgdiet | N|[na| ADL | U |FD| 10 | d 1 d|[JV|M]|C]|2| GRO| GRO | BDWT | WO 10 N 0.084 N | 0.01160 1.38 10|10 5|10| 5| 8| 4| 1|10]| 4 |67
138 | 1387 |Howell and Hill, 1978 Selenous acid 100 |Chicken (Gallus domesticus ) 2 | 2020 mg/kgdiet | N|[na| ADL | U |FD| 20 | d 1 d|[Jv|B|C|1|GRO| GRO | BDWT |WO 20 N 0.564 N | 0.04009 1.42 10|10 5|10| 5| 8| 4| 1|10]| 4 |67
139 | 1245 |Cantoretal., 1984 Sodium selenite 100 |Chicken (Gallus domesticus ) 2 | 4 |0/2/14/8 mg/L N|na| ADL | U [DR| 7 d 9 d|[Jv| B|C|3|GRO| GRO | BDWT | WO 2 4 N 0.084 Y | 0.06086 1.45 290 |10| 5| 5|10| 6| 8 |10|10|10| 4 |78
140 | 1355 |Heinz et al 1988 Sodium selenite 97 |Mallard (Anas platyrhynchos ) 1 | 5 (0/10/20/40/80 mg/kgdiet | Y| 7 [ DLY [UX|FD| 3 [w| 1 d | JV[NR|C|3]| GRO| GRO | BDWT (WO 10 20 Y 0.45 Y | 0.0750 1.74 3.48 10|10|10| 10| 7| 8 |10|10| 10| 4 | 89
141 | 1355 |Heinz et al 1988 Selenomethionine 99 |[Mallard (Anas platyrhynchos ) 2 | 5 (0/10/20/40/80 mg/kg diet | Y| 7 NR |UX|[FD| 3 [w]| 1 d | JV|[NR|C|[3]| GRO| GRO | BDWT (WO 10 20 Y 0.45 Y 0.090 2.13 4.26 10|10 10| 10| 7| 8 |10|10| 10| 4 | 89
142 | 1357 |Heinz et al 1996 Se in food (High selenium wheat) 100 |Mallard (Anas platyrhynchos ) 4| 2 10/15 ug/g diet N[na| DLY | U [(FD| 2 |w| 1 d | JV|NR|C|2| GRO| GRO | BDWT | WO 15 Y 0.163 Y | 0.0330 3.04 10|10 5| 4| 7| 8| 4]|10|10| 4|72
143 | 1357 |Heinz et al 1996 seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 1| 3 (0/15/30 ug/g diet N[na| DLY | U [(FD| 2 |w| 1 d | JV|NR|C|2| GRO| GRO | BDWT | WO 15 30 Y 0.191 Y | 0.0530 4.16 832 |10|10| 5|10| 7| 8 |10|10|10| 4 | 84
144 | 1357 |Heinz et al 1996 seleno-L-methionine 100 |Mallard (Anas platyrhynchos ) 2 | 3 (0/15/30 ug/g diet Nfna| DLY |U(FD| 1 |w| 1 d | JV|NR|C|3| GRO| GRO | BDWT | WO 15 30 Y 0.073 Y | 0.0280 5.75 115 (10|10 5|10 7| 8 |10|10(10| 4 |84
145 | 1404 |Jensenetal., 1977 Selenium 100 |Chicken (Gallus domesticus ) 2 | 5(0/0.78/1.46/1.89/1.94 mg/org/d N|na| ADL | U([FD| 2 |w]| 1 d|[Jv| B|C|1|GRO| GRO | BDWT |WO| 0.78 146 | Y 0.123 N | 0.01487 6.34 119 (10|10( 5|4 (6| 8 |10]10(10]| 4 |77
146 | 1357 |Heinz et al 1996 Se in food (selenized yeast) 100 |Mallard (Anas platyrhynchos ) 3 | 3 |0/15/30 ug/g diet Nfna| DLY | U [(FD| 2 |w]| 1 d | JV|NR|C|2| GRO| GRO | BDWT | WO 30 Y 0.16 Y | 0.0390 7.31 10|10 5| 4| 7| 8| 4]|10|10| 4|72
147 | 1290 |El-Begearmi and Combs, 1982 Sodium selenite 100 |Chicken (Gallus domesticus ) 1 | 4 |0/25/50/75 mg/kgdiet | N|[na| ADL | U|FD| 4 |w| 1 d|JV|B|C|2|GRO| GRO [ BDWT |WO 25 N 1.042 Y | 0.00380 0.0912 |10 10| 5 |10( 6 | 8 | 4 [10]| 10| 4 [77
148 | 3787 |[Poley etal., 1937 Selenium 100 |Chicken (Gallus domesticus ) 1 | 2 |0/15.15 mg/kgdiet | N|[na| ADL | M|FD| 1 |w|NR|[NR|[SM| F |C| 3| GRO| GRO | BDWT | WO 1515 | Y 1.48 Y [0.012430 0127 [10]10)10( 4| 7| 8| 4]10|10| 4|77
149 [ 1290 |El-Begearmi and Combs, 1982 Sodium selenite 100 |Chicken (Gallus domesticus ) 2 | 3]0/25/50/75 mg/kgdiet | N|[na| ADL | U|FD| 4 |w| 1 d|JV|B|C|2|GRO| GRO [ BDWT |WO 25 N 1.042 Y | 0.00540 0.130 (10]10) 5(10| 6| 8 [ 4 ]|10|10| 4 |77
150 [ 1290 [El-Begearmi and Combs, 1982 Sodium selenite 100 |Chicken (Gallus domesticus ) 3 | 4 ]0/25/50/75 mg/kgdiet | N|[na| ADL | U|FD| 4 |w| 1 d|JV|B|C|2|GRO| GRO [ BDWT |WO 25 N 1.042 Y | 0.00750 0.180 (10]10| 5 (10| 6| 8 [ 4 ]|10|10| 4 |77
151 | 1297 |Fairbrother and Fowles, 1990 Sodium selenite 100 |Mallard (Anas platyrhynchos ) 3 | 3 (0/0.5/5.0 mg/L N|na| ADL | U [DR| 9 d 9 |mo|JV|M|C|1|GRO| GRO | BDWT |WO| 05 5 Y 1.24 N | 0.06815 0275 (10| 5|5 |10( 6| 8|4 ]|10(10]| 4|72
152 | 1273 |Dafalla and Adam, 1986 Sodium selenite 100 |Chicken (Gallus domesticus ) 1] 3(0/1/3 mg/kgdiet | N|[na| ADL | U|FD| 2 |w| 7 d|[Jv|B|C|1|GRO| GRO | BDWT |WO 3 Y 0.20 N | 0.02041 0.306 (10|10 5|10( 6| 8| 4 |10(10]| 4 |77
153 | 1415 |Khanetal, 1993 Sodium selenite 100 |Chicken (Gallus domesticus ) 1] 2|0/0.5 mg/kgbw/d | N[na| EOD | U |GV| 28 | d| 43 | d [JVv]| B |C|1|GRO| GRO | BDWT | WO 0.5 N 1.6 N | 0.07903 050 |10| 8 |10|10|10| 8 | 4 |10|10| 4 | 84
154 | 5483 |Khanetal, 1993 Sodium selenite 100 |Chicken (Gallus domesticus ) 1] 2|0/0.5 mg/kgbw/d | N[na| EOD | U |OR| 4 |w|NR|[NR|JV| B |C|1|GRO| GRO | BDWT | WO 0.5 Y 1.368 N | 0.07137 050 |10| 8 | 5|10|10| 8 | 4 |10|10| 4 |79
155 | 1550 |Sell and Horani, 1976 Sodium selenite 100 |Chicken (Gallus domesticus ) 1] 2|0/8 mg/kgdiet | N|[na| ADL | U |FD| 28 | d 1 d|[JV|M]|C]|1| GRO| GRO | BDWT | WO 8 Y 0.267 Y | 0.0210 0.629 (10|10 5|10( 7| 8|4 ]|10(10]| 4|78
156 | 1294 |Elzubeir and Davis, 1988 Sodium selenite 100 |Chicken (Gallus domesticus ) 2 | 2 |0/10.0 mg/kgdiet | N|na| ADL |U|FD| 24 |d| 14 | d [JV| M |C]|1|GRO| GRO | BDWT | WO 10 Y 0.42 N | 0.03309 0.788 (10|10 5|10( 6| 8 | 4 |10(10]| 4 |77
157 | 1278 |Dauvis, el. al. 1996 Sodium selenite 100 |Chicken (Gallus domesticus ) 1| 2 (0/10 mg/kgdiet | N|na| ADL |U|FD| 21 |d| 14 [ d [JV | M|C]|1|GRO| GRO | BDWT | WO 10 Y 0.332 N | 0.02839 0.855 (10|10 5|10( 6| 8 | 4 |10(10]| 4 |77
158 | 1370 |Hill, 1979 Selenium dioxide 100 |Chicken (Gallus domesticus ) 2| 2|0/10 mg/kgdiet | N|[na| ADL | U|FD| 2 |w| 1 d|[Jv|B|C|1|GRO| GRO | BDWT |WO 10 N 0.328 N | 0.02817 0859 (10|10(5|5(5|8|4]10(10] 4|71
159 | 1574 |Stoewsand, etl al, 1977 Sodium selenite 100 |Japanese Quail (Coturnix japonica ) 1] 2|07 mg/kgdiet | N|[na| ADL | U |FD| 10 |w | 2 w|JV|B|C|1|GRO| GRO | BDWT |WO 7 Y 0.1044 N | 0.01337 0.896 (10|10 5|10( 6| 8| 4 |10(10]| 4 |77
160 | 36813 |[Heinz and Fitzgerald, 1993 Seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 1] 2/0/19.8 mg/kgdiet | Y[10| ADL | M|FD| 21 |w| NR|[NR|[SM| B |C| 2| GRO| GRO | BDWT | WO 198 | Y 1.198 N | 0.05481 1.08 (10|10(10|10( 6| 8| 4 (10| 3| 4|75
161 | 1376 |Hoffman etal, 1992 Seleno-DL-methionine 100 |Duck (Anas platyrhynchos ) 1 | 3 |0/15/60 mg/kgdiet | Y| 6 [ ADL [UX|FD| 4 [w| 1 d|JV|[B|C|[2]| GRO| GRO | BDWT (WO 15 Y 0.479 N | 0.03604 1.20 10|10|10|10| 6 | 8 | 4 |10| 10| 4 | 82
162 93  [Berg and Martinson, 1972 Sodium selenate 100 |Chicken (Gallus domesticus ) 1 | 3 |0/10/20 mg/kgdiet | N|[na| ADL | U|FD| 2 |w| 1 d | JV|NR|C|1|GRO| GRO [ BDWT |WO 10 Y 0.084 N | 0.01160 138 |10|10(5|10| 6 (8| 4 |10[10] 4 |77
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Appendix 5.1 Avian Toxicity Data Extracted for Wildlife Toxicity Reference Value (TRV)
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163 | 1445 [Lowry and Baker, 1989 Sodium selenite 100 |Chicken (Gallus domesticus ) 1| 2 |0/15 mg/kgdiet | N|[na| ADL | U |FD| 14 | d | 8 d|JV|M|C|1|[GRO| GRO [ BDWT |WO 15 Y 0.193 N | 0.01994 155 |10|10(5|10| 6 (8| 4 |10[10] 4 |77
164 | 1370 |Hill, 1979 Selenium dioxide 100 |Chicken (Gallus domesticus ) 1| 2 (0/20 mg/kgdiet | N[na| ADL | U|FD| 2 |w| 1 d|[Jv|B|C|1|GRO| GRO | BDWT |WO 20 N 0.328 N | 0.02817 172 (10|10( 5| 55| 8|4 ]10(10] 4|71
165 | 1387 |Howell and Hill, 1978 Selenous acid 100 |Chicken (Gallus domesticus ) 1| 2 (0/25 mg/kgdiet | N|[na| ADL | U |FD| 21 | d 1 d|[Jv|B|C|1|GRO| GRO | BDWT |WO 25 N 0.564 N | 0.04009 178 (10|10 5|10( 5| 8| 4 ]10(10]| 4 |76
166 | 1285 |Donaldson and McGowan, 1989 Sodium selenate 100 |Chicken (Gallus domesticus ) 1| 3 |0/20/40 mg/kgdiet | N[na| NR U|FD| 20 | d 1 d|[JV|M]|C|1| GRO| GRO | BDWT |WO 20 Y 0.147 N | 0.01671 227 |10|10| 5|10| 6| 8| 4|10|10]| 4 |77
167 395 [Hill, 1980 Selenium oxide 100 |Chicken (Gallus domesticus ) 1| 2 (0/20 mg/kgdiet | N[na| NR U|FD|[ 1 |w| 1 d|[JV| F|C|1| GRO| GRO | BDWT |WO 20 N 0.084 N | 0.01160 276 |10|10| 5| 5|5| 8| 4|10|10| 4|71
168 | 1574 |Stoewsand, etl al, 1977 Se in food (natural selenized wheat) 100 |Japanese Quail (Coturnix japonica ) 2| 2|0/28 mg/kgdiet | N|[na| ADL | M|FD| 10 | w| NR|[NR| JV | B |C| 1| GRO| GRO | BDWT | WO 28 Y 0.1001 N | 0.01301 364 |10|10|10|10| 6| 8 | 4 |10| 10| 4 | 82
Survival
169 69 |Arnold et al, 1973 Sodium selenite 100 |Chicken (Gallus domesticus ) 1] 3 (0/2/18 mg/kgdiet | N[na| NR U|FD| 24 [w] 1 d|[JV| F|C|2]| MOR| MOR | MORT | WO 2 8 Y 1.91 N | 0.09198 | 0.093 0371 (10|10 5|10( 6| 9| 8|10(10]| 4 |82
170 80 [Van Vleetetal, 1981 Sodium selenite 100 |Duck (Anas platyrhynchos ) 1] 2[0/2 mg/kgdiet | N|[na| ADL | U |FD| 15 | d 1 d|[JV|M]|C]|3|MOR| MOR | MORT | WO 2 N 0.46 N | 0.03511 | 0.153 10|10| 5|10| 5| 9| 4|10|10]| 4 |77
171 | 1290 |El-Begearmi and Combs, 1982 Sodium selenite 100 |Chicken (Gallus domesticus ) 1 | 4 |0/25/50/75 mg/kgdiet | N|[na| ADL | U|FD| 2 |w| 1 d|JV]|B|C|3[MOR| MOR | MORT |WO| 25 50 N 0.328 Y | 0.00380 | 0.290 0579 [10]|10) 5 (10| 6| 9 [10]|10| 10| 4 |84
172 | 1464 |Moksnes, 1983 Seleno-DL-methionine 100 |Chicken (Gallus domesticus ) 1| 6 [0/0.1/0.5/1.0/3.0/6.0 mg/kgdiet | N[na| NR U|FD| 18 [w]| 20 | w|SM| F |[C| 4| MOR| MOR [ MORT [WO 6 Y 1.671 N | 0.08130 | 0.292 10|10| 5|10| 6| 9| 4|10|10| 4 |78
173 | 1592 [Thapar et al 1969 Selenous acid 100 |Chicken (Gallus domesticus ) 1| 3 [0/2/8 mg/kgdiet | N|na| DLY | U |FD| 76 |w| 1 d|JV]| F|C|2[MOR| MOR | MORT | WO 8 Y 1.967 N | 0.09040 [ 0.368 10/10( 5101 6 [ 9] 4 |10[10] 4 |78
174 | 1592 [Thapar et al 1969 Sodium selenite 100 |Chicken (Gallus domesticus ) 2 | 3]0/2/8 mg/kgdiet | N|[na| DLY | U |FD| 105 | w| 1 d|JV|B|C|2[MOR| MOR | MORT |WO 8 N 1.82 N | 0.08595 [ 0.378 10/10( 5101 5[ 9| 4|10[10] 4 |77
175 | 1290 |El-Begearmi and Combs, 1982 Sodium selenite 100 |Chicken (Gallus domesticus ) 2 | 3]0/25/50/75 mg/kgdiet | N|[na| ADL | U|FD| 2 |w| 1 d|JV]|B|C|3[MOR| MOR | MORT |WO| 25 50 N 0.328 Y | 0.00540 | 0.412 0.823 [10|10| 5 (10| 6| 9 [10]|10| 10| 4 |84
176 | 1350 [Heinz and Fitzgerald 1993 seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 1 | 5 |0/10/20/40/80 ug/g diet N|na| ADL |UX|FD| 13 | w|[NR|[mo| AD| M | C| 1| MOR| MOR | MORT | WO 10 20 Y 11 N | 0.06193 | 0.563 113 (10]|10(10]|10|( 6| 9 |(10|10| 6| 4 |85
177 | 1290 |El-Begearmi and Combs, 1982 Sodium selenite 100 |Chicken (Gallus domesticus ) 3 | 4 ]0/25/50/75 mg/kgdiet | N|[na| ADL | U|FD| 2 |w| 1 d|JV]|B|C|3[MOR| MOR | MORT |WO| 25 50 N 0.328 Y | 0.00750 | 0.572 114 |10)10( 5 (10| 6 (9 ]10|10[10]| 4 |84
178 | 1577 |Stoewsand et al., 1974 Sodium selenite 100 |Japanese Quail (Coturnix japonica ) 1] 2|05 mg/kgdiet | N[na| NR U|FD| 4 |w| 1 d|[JVv|B|C|1|MOR| MOR| MORT |WO 5 N 0.12 N | 0.01464 | 0.610 10|10 5|10| 5| 9| 4|10|10]| 4 |77
179 | 1550 |Sell and Horani, 1976 Sodium selenite 100 |Chicken (Gallus domesticus ) 1] 2|0/8 mg/kgdiet | N|[na| ADL | U |FD| 28 | d 1 d|[JV|M]|C]|3|MOR| MOR | MORT | WO 8 Y 0.267 Y | 0.02100 | 0.629 10|10 5|10 7| 9| 4|10|10| 4|79
180 | 1289 |Echevarriaetal., 1988 Sodium selenite 100 |Chicken (Gallus domesticus ) 1| 4 |0/3/6/9 mg/kgdiet | N|[na| ADL | U|FD| 3 |w| 1 d|[JV|M]|C]|4]| MOR| MOR | MORT | WO 9 N 0.564 N | 0.04009 0.64 10|10 5|10|{ 5| 9| 4| 1|10| 4 |68
181 | 1476 |O'Toole and Raisbeck 1997 Seleno-L-methione 100 |Mallard (Anas platyrhynchos ) 1 | 4 10/10/25/60 ug/g diet Y|25| DLY | U|FD| 50 | d | NR[{NR|AD| M |C| 4| MOR| MOR | MORT WO 10 60 Y 1.35 N | 0.07076 | 0.699 [4.19302|10(10| 5 (10| 6 [ 9| 8 (10|10 4 | 82
182 | 1291 |El-Begerami etal, 1977 Sodium selenite 100 |Japanese Quail (Coturnix japonica ) 1| 3 |0/6/12 mg/kgdiet | N|[na| ADL | U|FD| 12 |w| 1 d|[JV|B|C|1|MOR| MOR| SURV |WO 6 12 N 0.135 N | 0.01580 | 0.702 140 (10|10 5]10( 5| 9 (10]10(10]| 4 |83
183 | 6433 |El-Begearmi et al, 1982 Sodium selenite 100 |Japanese Quail (Coturnix japonica ) 1] 2|0/6 mg/kgdiet | N|[na| ADL | U |FD| 16 | w| NR|[NR|[NR| B |C| 2| MOR| MOR | SURV |WO 6 N 0.1 N | 0.01300 | 0.780 10|10 5|10|{ 5| 9| 4]|10| 3| 4|70
184 | 1347 |Heinz 1993 Seleno-DL-methionine 100 |Duck (Anas platyrhynchos ) 2| 2 |0/15 mg/kgdiet | N|na| DLY [ U |FD| 21 [w [ NR|[NR|AD| M |C|[1| MOR| MOR | MORT | WO 15 N 11 N | 0.06193 | 0.844 10|10 5|10|{ 5| 9| 4]|10| 3| 4|70
185 | 1370 |Hill, 1979 Selenium dioxide 100 |Chicken (Gallus domesticus ) 2| 2010 mg/kgdiet | N|[na| ADL | U|FD| 2 |w| 1 d|[Jv|B|C|2|MOR| MOR | MORT | WO 10 N 0.328 N | 0.02817 | 0.859 10|10 5| 5| 5| 9| 4|10|10| 4|72
186 | 1354 |Heinzet. al., 1989 Seleno-DL-cysteine 100 |Duck (Anas platyrhynchos ) 3| 2 |0/16 mg/kgdiet | Y| 1| ADL [UX|FD| 49 [ d [ NR|[NR|SM| B |C| 2| MOR| MOR | MORT | WO 16 Y 1.172 N | 0.06453 | 0.890 10|10|(10|10| 6 | 9| 4 |10| 3| 4 |76
187 | 1574 |Stoewsand, etl al, 1977 Sodium selenite 100 |Japanese Quail (Coturnix japonica ) 1] 2|07 mg/kgdiet | N|[na| ADL | U |FD| 10 |w | 2 w|JV|B]|C|2|MOR| MOR| MORT |WO 7 Y 0.1044 N | 0.01337 | 0.896 10|10 5|10| 6| 9| 4|10|10| 4 |78
188 | 1550 |Sell and Horani, 1976 Sodium selenite 100 |Japanese Quail (Coturnix japonica ) 3| 2|08 mg/kgdiet | N|[na| ADL | U |FD| 23 | d 8 d|[Jv|B|C|3|MOR| MOR | MORT |WO 8 N 0.103 Y | 0.01170 | 0.909 10|10| 5|10| 6| 9| 4|10|10| 4 |78
189 | 1354 |Heinzet. al., 1989 Seleno-DL-methionine 100 |Duck (Anas platyrhynchos ) 1 | 6 |0/1/2/4/8/16 mg/kgdiet | Y| 1| ADL [UX|FD| 46 [ w [ NR|[NR|SM| B |C|2| MOR| MOR | MORT | WO 16 Y 1.1 N | 0.06193 | 0.910 10|10|10|10| 6 | 9| 4 |10| 6| 4 |79
190 | 1636 |Yamamoto et al, 1998 Natural selenium 100 |American Kestrel (Falco sparverius) | 2 | 2 [0/8.0 mg/kgdiet | N|[na| DLY | M|FD| 77 | d | NR[NR|[MA| B |C| 2| MOR| MOR | MORT | WO 8 N 0.132 N | 0.01557 | 0.944 10|10|10|10| 5| 9| 4|10| 3| 4|75
191 | 1356 |Heinz and Hoffman, 1987 Seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 2| 2|0/10 mg/kgdiet | Y |[11| ADL |UX|FD| 41 | d 2 |yr|SM| F|C|2] MOR| MOR | MORT [WO 10 Y 1.114 Y 0.10 1.01 10|10|(10|10| 7| 9| 4|10|10| 4 | 84
192 | 1636 |Yamamoto et al, 1998 Seleno-L-methionine 100 |American Kestrel (Falco sparverius) | 1 | 3 [0/5.1/9.0 mg/kgdiet | N|na| DLY | M|FD| 77 | d | NR[NR|[MA| B |C| 2| MOR| MOR | MORT | WO 9 N 0.132 N | 0.01557 1.06 10|10|10|10| 5| 9| 4|10| 6| 4|78
193 | 36813 [Heinz and Fitzgerald, 1993 Seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 1] 2/0/19.8 mg/kgdiet | Y[10| ADL | M|FD| 21 | w| NR|[NR|[SM| B |C| 1| MOR| MOR| MORT |[WO| 19.8 Y 1.198 N | 0.05481 1.08 10|10|(10|10| 6 | 9| 4 |10| 3| 4 |76
194 | 1377 |Hoffman etal, 1991 Seleno-DL-methionine 98 |Mallard (Anas platyrhynchos ) 1 | 3 |0/15/60 mg/kgdiet | Y| 6 [ ADL [UX|FD| 4 [w| 1 d|JV|[B|C|[1]|MOR| MOR| SURV (WO 15 60 Y 0.566 N | 0.04018 1.13 4.53 10|10|10|10| 6| 9| 8 |10| 10| 4 | 87
195 | 1376 |Hoffman etal, 1992 Seleno-DL-methionine 100 |Duck (Anas platyrhynchos ) 1 | 3 |0/15/60 mg/kgdiet | Y| 6 [ ADL [UX|FD| 4 [w| 1 d|JV|[B|C|[1]|MOR| MOR| SURV (WO 15 60 Y 0.479 N | 0.03604 1.20 4.80 10|10|10|10| 6| 9| 8 |10| 10| 4 | 87
196 | 1319 |Green and Albers, 1997 Seleno-DL-methinonine 100 |Mallard (Anas platyrhynchos ) 1 | 5 |0/10/20/40/80 mg/kg diet | Y [10.5 ADL | U |FD| 16 |w | 14 [mo| AD| M |C| 1| MOR| MOR | MORT | WO 20 40 N 1.2 N | 0.06553 1.22 244 |10|10| 5|10| 5| 9 |10|10|10| 4 |83
197 | 1378 |Hoffman et al, 1992 Seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 1| 3 [0/15/060 mg/kgdiet | Y[16| ADL |UX|FD| 4 |w| 1 d|[JV|B|C|1|MOR| MOR| SURV |WO 15 60 Y 0.611 N | 0.04223 1.23 494 |10(10|10(10| 6| 9| 8 [10|10(| 4 |87
198 | 1535 |Santolo et al 1999 Seleno-L-methionine 100 |American Kestrel (Falco sparverius) | 1 | 3 [0/6.0/11.6 mg/kgdiet | N|na| DLY |M|FD| 11 |w | NR|[mo|[AD| B |C| 2| MOR| MOR | MORT |WO| 116 N 0.132 N | 0.01557 1.37 10|10|10|10| 5| 9| 4|10| 6| 4|78
199 | 36789 |Ansari and Britton, 1974 Sodium selenite 100 |Chicken (Gallus domesticus ) 1| 2 (0/10 mg/kgdiet | N|[na| ADL | U |FD| 10 | d 1 d|[JV|M]|C|1|MOR| MOR| MORT |WO 10 N 0.084 N | 0.01160 1.38 10|10 5|10| 5| 9| 4|10|10]| 4 |77
200 | 1387 |Howell and Hill, 1978 Selenous acid 100 |Chicken (Gallus domesticus ) 2 | 2020 mg/kgdiet | N|[na| ADL | U |FD| 20 | d 1 d|[JVv|B|C|2|MOR| MOR | MORT | WO 20 N 0.564 N | 0.04009 1.42 10|10| 5|10| 5| 9| 4|10|10]| 4 |77
201 | 1370 |Hill, 1979 Selenium dioxide 100 |Chicken (Gallus domesticus ) 1| 2 (0/20 mg/kgdiet | N|[na| ADL | U|FD| 2 |w| 1 d|[JVv|B|C|2|MOR| MOR | MORT |WO 20 N 0.328 N | 0.02817 1.72 10|10 5| 5| 5| 9| 4|10|10| 4|72
202 | 1374 |Hoffman etal, 1991 Seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 1| 7 |0/1/2/4/8/16/32 mg/kgdiet | Y| 1| ADL |U|FD| 14 |w| 2 [yr[AD| M |C|1[MOR| MOR| SURV |WO 32 Y 0.986 N | 0.05767 1.87 10|10 5|10| 6| 9| 4|10|10| 4 |78
203 | 1562 |Smith et al, 1988 Seleno-DL-methionine 100 |Black-crowned night-heron (Nycticorgd 1 | 3 [0/10/30 mg/kgdiet | Y [10| ADL |UX|FD| 92 | d | NR[NR|[AD| B |C| 2| MOR| MOR | MORT | WO 30 N 0.883 N | 0.05367 2.03 10|/10|10|10| 5| 9| 4|10| 6| 4|78
204 | 1208 |Albers et al 1996 Seleno-DL-methionine 100 |Duck (Anas platyrhynchos ) 1 | 5 [0/10/20/40/80 mg/kgdiet | Y (125 DLY | U |FD| 16 [w | 1 yr | AD| M| C| 1| MOR| MOR | MORT (WO 40 80 Y 0.944 N | 0.05606 2.38 4.75 10|10 5|10| 6| 9 |10|10| 6 | 4 | 80
205 | 1357 |Heinz et al 1996 Se in food (High selenium wheat) 100 |Mallard (Anas platyrhynchos ) 4| 2 10/15 ug/g diet N[na| DLY | U [(FD| 2 |w]| 1 d|[JV|NR|C|4| MOR| MOR | SURV |WO 15 Y 0.163 Y | 0.0330 3.04 10|10 5| 4| 7| 9| 4]|10|10| 4|73
206 | 1285 |Donaldson and McGowan, 1989 Sodium selenate 100 |Chicken (Gallus domesticus ) 1| 3 |0/20/40 mg/kgdiet | N[na| NR U |FD| 18 | d 1 d|[JV|M]|C]|2| MOR| MOR | MORT | WO 20 40 Y 0.064 N |0.009722| 3.04 608 |10|10| 5|10| 6| 9 |10|10|10| 4 |84
207 | 1404 |Jensenetal., 1977 Selenium 100 |Chicken (Gallus domesticus ) 1 | 5 [0/5/10/20/40 mg/kgdiet | N|[na| ADL | U|FD| 2 |w| 1 d|[JVv|B|C|2|MOR| MOR | MORT | WO 20 40 Y 0.062 N |0.009523| 3.07 614 |10|10| 5| 4| 6| 9|10|10|10| 4 |78
208 | 1356 |Heinz and Hoffman, 1987 Sodium selenite 100 |Mallard (Anas platyrhynchos ) 1 | 6 |0/1/5/10/25/100 mg/kgdiet | Y |11 ADL [UX|FD| 57 | d 2 yr|SM| B |C| 2| MOR| MOR | MORT (WO 25 100 Y 0.913 Y 0.10 3.08 12.3 10|10|(10|10| 7| 9| 8|10| 6| 4|84
209 | 1357 |Heinz et al 1996 seleno-L-methionine 100 |Mallard (Anas platyrhynchos ) 2 | 3 (0/15/30 ug/g diet Nfna| DLY |U(FD| 1 |w| 1 d|[JV|NR|C|4| MOR| MOR | SURV |WO 15 30 Y 0.073 Y | 0.0170 3.49 699 |10|10| 5|10 7| 9|10|10|10| 4 |85
210 | 1574 |Stoewsand, etl al, 1977 Se in food (natural selenized wheat) 100 |Japanese Quail (Coturnix japonica ) 2| 2|0/28 mg/kgdiet | N|[na| ADL | M|FD| 10 |w | 2 w|JV|B]|C|2|MOR| MOR| MORT |WO 28 Y 0.1001 N | 0.01301 3.64 10|10|(10|10| 6 | 9| 4 |10| 10| 4 | 83
211 | 1357 |Heinz et al 1996 seleno-DL-methionine 100 |Mallard (Anas platyrhynchos ) 1| 3 |0/15/30 ug/g diet N|na| DLY | U [(FD| 2 |w]| 1 d|[JV|NR|C|3| MOR| MOR | SURV |WO 30 Y 0.121 Y | 0.0150 3.72 10|10 5|10 7| 9| 4|10|10| 4|79
212 | 1355 |Heinz et al 1988 Selenomethionine 99 |[Mallard (Anas platyrhynchos ) 2 | 5 (0/10/20/40/80 mg/kg diet | Y| 7 NR |UX|[FD| 3 [w]| 1 d | JV([INR|C|[1]| MOR| MOR | MORT (WO 20 40 Y 0.40 Y | 0.0750 3.99 7.98 10|10 10|10 7| 9 |10|10|10]| 4 |90
213 | 1355 |Heinzetal 1988 Sodium selenite 97 |Mallard (Anas platyrhynchos ) 1 | 5 [0/10/20/40/80 mg/kgdiet | Y| 7 [ DLY [UX|FD| 2 [w| 1 d | JV([INR|C|[1]| MOR| MOR | MORT (WO 20 40 Y 0.125 Y | 0.0350 5.84 11.7 10|10 10|10 7| 9 |10|10|10]| 4 |9
214 | 1357 |Heinz et al 1996 Se in food (selenized yeast) 100 |Mallard (Anas platyrhynchos ) 3 | 3 (0/15/30 ug/g diet N[na| DLY | U [(FD| 2 |w]| 1 d|[JV|NR|C|3| MOR| MOR | SURV |WO 30 Y 0.16 Y | 0.0390 7.31 10110 5| 4| 7| 9| 4]|3|10| 4|66
215 | 1404 |Jensenetal., 1977 Selenium 100 |Chicken (Gallus domesticus ) 2 | 5(0/0.78/1.46/1.89/1.94 mg/org/d N[na| ADL | U([FD| 2 |w| 1 d|[Jv|B|C|2|MOR| MOR | MORT |WO| 1.89 194 | Y 0.067 N | 0.01002 28.2 290 |10|10| 5| 4| 6| 9|10|10|10| 4 |78
216 | 1415 |Khanetal, 1993 Sodium selenite 100 |Chicken (Gallus domesticus ) 1] 2|0/0.5 mg/kgbw/d | N[na| EOD | U |GV| 28 | d| 43 | d |[JV]| F|C]|2|MOR| MOR| MORT | WO 0.5 N 1.6 N | 0.07903 050 |10| 8 |10|10|10| 9| 4 |10| 3| 4|78
217 | 1387 |Howell and Hill, 1978 Selenous acid 100 |Chicken (Gallus domesticus ) 1| 2 (0/25 mg/kgdiet | N|[na| ADL | U |FD| 21 | d 1 d|[JVv|B|C|2|MOR| MOR | MORT | WO 25 N 0.564 N | 0.04009 178 (10|10 5|10( 5| 9|4 ]10(10]| 4 |77
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Appendix 5.1 Avian Toxicity Data Extracted for Wildlife Toxicity Reference Value (TRV)

Selenium
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218 | 1369 |Hill, 1974 Selenium oxide 100 |Chicken (Gallus domesticus ) 2 | 2 |0/40 mg/kgdiet | N[na| ADL | U|FD| 2 |w| 1 d|[JVv|B|C|1|MOR| MOR| MORT |WO 40 N 0.328 N | 0.02817 344 |10|10| 5|10| 5| 9| 4|10|10]| 4 |77
219 | 1347 |Heinz 1993 Seleno-DL-methionine 100 |Duck (Anas platyrhynchos ) 1| 2 [0/100 mg/kgdiet |N|na| DLY [ U|FD| 5 [w|[NR|[NR|AD| M |C|[1]| MOR| MOR | MORT | WO 100 Y 1.2 N | 0.06553 5.75 10|10 5|10| 6| 9| 4]|10| 3| 4|71
Data Not Used to Derive TRV
220 | 1297 |Fairbrother and Fowles, 1990 Selenomethionine 100 |Mallard (Anas platyrhynchos ) 2| 21022 mg/L N|na| ADL | U [DR| 12 |w| 9 [mo|JV|[ M |C| 2| BEH | FDB | WCON |WO| 22 N 1.24 N | 0.06815 | 0.121 10| 5| 5|10|{ 5| 4|4 1|10| 4|58
221 | 1297 |Fairbrother and Fowles, 1990 Selenomethionine 100 |Mallard (Anas platyrhynchos ) 2| 21022 mg/L N|na| ADL | U [DR| 83 | d 9 |mo|JV|M|C|4| GRO| GRO | BDWT |WO| 2.2 N 1.2 N | 0.06667 | 0.122 10| 5| 5|10| 5| 8| 4| 1|10]| 4|62
222 | 1273 |Dafalla and Adam, 1986 Sodium selenite 100 |Chicken (Gallus domesticus ) 1] 3(0/1/3 mg/kg diet | N ADL | U|FD| 4 |w| 7 d|[JVv]| B|C|2]|PHY | PHY | FDCV |WO 3 Y 0.65 N | 0.04397 | 0.203 10|10 5|10| 6| 4| 4| 1|10| 4 |64
223 | 1465 |Moksnes and Norheim, 1982 Sodium selenite 100 |Chicken (Gallus domesticus ) 2 | 4 (0/1.0/3.0/6.0 ug/g diet N ADL |U|FD| 31 |w| 20| w|JV|B|C|3]|PTH | HIS GHIS | WO 6 Y 1.8 N | 0.08533 | 0.284 10|10 5|10| 6| 4| 4| 1|10| 4 |64
224 | 1464 |Moksnes, 1983 Seleno-DL-methionine 100 |Chicken (Gallus domesticus ) 1| 6 [0/0.1/0.5/1.0/3.0/6.0 mg/kg diet | N NR U|FD| 18 [w]| 20| w|SM| F |[C|[1]| PTH | HIS [ GLSN (WO 6 Y 1.671 N | 0.08130 | 0.292 10|10 5|10| 6| 4| 4| 1|10| 4 |64
225 | 1592 [Thapar et al 1969 Selenous acid 100 |Chicken (Gallus domesticus ) 1| 3 [0/2/8 mg/kg diet | N DLY | U|[FD| 76 [w]| 1 d|JV| F|C|4|PTH | HIS [ GLSN |WO 8 Y 1.967 N | 0.09040 [ 0.368 10/10( 510/ 6 [ 4] 4| 1[10] 4|64
226 | 1489 |Ortand Latshaw, 1978 Sodium selenite 100 |Chicken (Gallus domesticus ) 1| 4 |0/1/3/5 mg/kg diet | N ADL | U|FD| 28 |w|[ 32 | w|[SM| F|C|2|BEH | FDB | FCNS |WO 5 N 1.6 Y | 0.1320 0.412 10|10 5|10| 6| 4| 4| 1]|3]| 4|57
227 | 3788 |Poley and Moxon, 1937 Se in food (seleniferous grain) 100 |Chicken (Gallus domesticus ) 1 | 4 [0/2.5/5/10 mg/kgdiet | N|(na| ADL | U|FD| 6 |w|NR|[NR|[SM| F|C|1| BEH | FDB | FCNS [WO| 10 Y 2.4 N | 0.1029 [ 0.429 10/10( 510/ 6 [ 4] 4| 1[10] 4|64
228 | 1352 |Heinz and Hoffman 1996 Se in food (selenized yeast) 100 |Mallard (Anas platyrhynchos ) 3 | 2 (0/10.9 mg/kg diet | N ADL |M|FD| 4 |W[NR|mo|AD| B |C|1]| PTH | ITX GITX [wO| 10.9 N 1.2 N | 0.06553 | 0.595 10|/10(10| 4| 5| 4| 4]|10| 3| 4|64
229 | 1550 |Sell and Horani, 1976 Sodium selenite 100 |Chicken (Gallus domesticus ) 1] 2|0/8 mg/kgdiet | N|[na| ADL | U |FD| 28 | d 1 d|[JV|M]|C|2| BEH| FDB | FCNS |WO 8 Y 0.267 Y | 0.02100 | 0.629 10|10 5|10 7| 4| 4| 1|10| 4 |65
230 | 1347 |Heinz 1993 Seleno-DL-methionine 100 |Duck (Anas platyrhynchos ) 2| 2 |0/15 mg/kgdiet |N|na| DLY [ U|FD| 5 [w|[NR|[NR|AD| M |C|2]| PTH | GRS | BDWT | WO 15 N 1.1 N | 0.06193 | 0.844 10|10 5|10| 5| 4| 4| 1| 3| 4|56
231 | 1550 |Sell and Horani, 1976 Sodium selenite 100 |Japanese Quail (Coturnix japonica ) 3| 2|08 mg/kgdiet | N|[na| ADL | U |FD| 23 | d 8 d|Jv|B|C|2|BEH| FDB | FCNS |WO 8 N 0.103 Y | 0.01170 | 0.909 10|10 5|10| 6| 4| 4| 1|10| 4 |64
232 429 |Donaldson, 1985 Selenium selenite 100 |Chicken (Gallus domesticus ) 1| 2 [(0/10 mg/kg diet | N ADL | U|[FD| 3 |w| 1 d|[JV|M]|C|1]| BIO | CHM | FFTA | BL 10 Y 0.269 N | 0.02476 | 0.920 10|10 5|10| 6| 1| 4| 1|10| 4|61
233 | 1636 |Yamamoto et al, 1998 Natural selenium 100 |American Kestrel (Falco sparverius) | 2 | 2 [0/8.0 mg/kgdiet | N|na| DLY | M|FD| 77 | d | NR| d [ MA| M |C| 1| GRO| GRO | BDWT | WO 8 N 0.132 N | 0.01557 | 0.944 10|10|10|10| 5| 8| 4| 1| 3| 4|65
234 | 1636 |Yamamoto et al, 1998 Seleno-L-methionine 100 |American Kestrel (Falco sparverius) | 1 | 3 [0/5.1/9.0 mg/kgdiet | N|na| DLY | M|FD| 77 | d [ NR[NR|MA| B | C| 3| PTH | HIS | NCRO | LI 9 N 0.132 N | 0.01557 1.06 10|10(10|10|{ 5| 4| 4| 1|6]| 4|64
235 | 36789 |Ansari and Britton, 1974 Sodium selenite 100 |Chicken (Gallus domesticus ) 1| 2 (0/10 mg/kg diet | N ADL | U |FD| 10 | d 1 d|[JV|M]|C|3]|PHY | PHY | FDCV |WO 10 N 0.084 N | 0.01160 1.38 10|10 5|10| 5| 4| 4| 1|10| 4 |63
236 | 1245 |Cantoretal., 1984 Sodium selenite 100 |Chicken (Gallus domesticus ) 1| 4 |0/1/2/4 mg/L N ADL | U [DR| 14 | d 6 d|[JV|M]|C|3]|PHY | PHY | FDCV |WO 4 N 0.084 Y | 0.03020 1.44 10| 5| 5|10| 6| 4|4 1|10| 4|59
237 | 25901 |Yamamoto and Santolo, 2000 Seleno-L-methionine 100 |American Kestrel (Falco sparverius) | 1 | 3 [0/6.3/12 mg/kg diet | N DLY |M|FD| 77 | d [ NR|[NR| JV [ B |C| 2| BEH | FDB | FCNS | WO 12 Y 0.1051 N | 0.01343 1.53 10|10({10| 5| 6| 4| 4| 1|6]| 4|60
238 | 1208 |Albers et al 1996 Seleno-DL-methionine 100 |Duck (Anas platyrhynchos ) 1 | 5 [0/10/20/40/80 mg/kgdiet | Y (125 DLY | U |FD| 16 [w | 1 yry | AD| M |C|5]| BIO | CHM | PCLV [ BL 80 Y 0.636 N | 0.04335 6.23 10|10 5|10| 6| 1| 4| 1]|6]|4]|57
239 | 1289 |Echevarriaetal., 1988 Sodium selenite 100 |Chicken (Gallus domesticus ) 1| 4 |0/3/6/9 mg/kgdiet | N|[na| ADL | U|FD| 3 |w| 1 d|[JV|M]|C|3]|PHY | PHY | FDCV |WO 9 N 0.564 N | 0.04009 0.64 10|10 5|10| 5| 4| 4| 1|10| 4|63
240 | 1645 |Zaki, 1993 Selenium 100 |Chicken (Gallus domesticus ) 1] 2015 mg/kg diet | N DLY |U|FD| 5 |w]| 8 w|JV|NR|C|1| BIO | ENZ | GENZ | IN 15 N 1.6 N | 0.07903 00741 |10({10| 5|4 |5|1)4|10]| 3| 4|56
241 | 1297 |Fairbrother and Fowles, 1990 Selenomethionine 100 |Mallard (Anas platyrhynchos ) 2| 21022 mg/L N|na| ADL | U [DR| 83 | d 9 |mo|JV|M|C|3]| BIO | ENZ | GLPX | PL 2.2 Y 1.24 N | 0.06815 0121 (10| 5|5 |10( 6| 1|4 ]|10(10]| 4 |65
242 | 10934 |Di Simplicio and Leonzio, 1989 Sodium selenite 100 |Japanese Quail (Coturnix japonica ) 1| 4 (0/2.5/5.0/10 ug/g diet N|[na| NR U|FD| 21 [ d | NR|{NR|AD| M |V|1] BIO [ ENZ | GLPX | LI 25 N 0.120 N | 0.01464 0305 (10|10 5|10( 5| 1|4 |10 6| 4|65

All abbreviations and definitions are used in coding stuides are available from Attachment 4-3 of the Eco-SSL guidance (U.S. EPA 2003).
Duplicate values for NOAELs and LOAELSs for the same reference represent results from different experimental designs and are identified by different Phase numbers.
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Appendix 6.1 Mammalian Toxicity Data Extracted for Wildlife Toxicity Reference Value (TRV)

Selenium
Page 1 of 10
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Biochemical
1 662 |Meyer et al 1982 Selenous acid 100 |Rat (Rattus norvegicus) 1 2 [0/1.0 mg/kg diet N |na| ADL U | FD 30 d NR NR| JV [ M| C| BIO ENZ GLPX | LI 1 Y 0.24 Y 0.01540 | 0.0642 10110 5 (10| 7 1 101 10| 4 [ 71
2 1221 |Bauersachs et al., 1993 Sodium selenate 100 |Rat (Rattus norvegicus) 112101 mg/kg diet N | na| ADL U |FD| 44 d NR |mo|JV | M|C]| BIO ENZ | GLPX | LI 1 N 0.523 N 0.04032 | 0.0771 10(10| 5] 10 1 10| 10 4 | 69
3 1475 |Abdo, 1994 Sodium selenite 45.66 |Rat (Rattus norvegicus) 2 6 (0/0.17/0.28/0.50/0.86/1.67 mg/kg bw/d N |na| ADL U | DR 13 w 6 w|JV| F|C| BIO CHM LMPH | BL 0.17 0.28 Y 0.207 Y 0.01560 | 0.0776 | 0.128 | 10| 5 | 10| 10| 10| 1 (10| 10| 10| 10| 86
4 1389 |[Huetal., 1984 Sodium selenite 100 |Rat (Rattus norvegicus) 112101 mg/kg diet N | na| ADL U | FD 7 mo 1 mo|[JV| F|C| BIO | CHM | HMGL | BL 1 N 0.204 N 0.01860 | 0.0912 10(10| 510 5[ 1| 4]10)10( 4|69
5 25948 [Kim and Mahan, 2001 Sodium selenite 100 |Pig (Sus scrofa) 1 | 4 |oss/10115/20 mg/kg diet N [na| ADL U|FD| 12 [ w 8 w|JV|B|C| BIO| ENZ | GLPX [wO 10 Y 84.5 Y 2.310 0137 | 0273 [10|10| 5| 5| 7| 1|10|10|10]| 4|72
6 1442 |Liuetal., 1994 Sodium selenite 100 |Rat (Rattus norvegicus) 1 | 4 |0/0.509/2.003/4.05 mg/kg diet N |na| ADL M |FD| 2 w 45 d|[JV]| F]|C|[BIO| CHM | GLTH | LI | 2.003 4.05 Y 0.177 Y 0.01330 | 0.151 | 0.304 [10[(10)10| 10| 7 | 1 [10|/10]| 10 4 [ 82
7 1401 |Jenkins and Hidiroglou, 1986 Sodium selenate 100 |Cattle (Bos taurus) 1 5 10/1.0/3.0/5.0/10.0 mg/kg diet N |na| ADL U | FD 6 w 3 d [JV]| M]|C| BIO CHM PCLV | BL 5 10 Y 61.5 N 2.030 0.165 0330 (10| 10| 5 [10( 6 1110|100 10| 4| 76
8 1448 |Mahan and Magee, 1991 Sodium selenite 100 |Pig (Sus scrofa) 1 [ 3 ]0/5.0/15.0 mg/kg diet N |na|] ADL |UX]|FD| 35 d 23 d|[Jv]| B]|C| BIO| ENZ [ GLPX | SR 5 15 Y 315 Y 1.070 0.170 [ 0510 |10 10| 10|10| 7 | 1 [10| 10|10 4 [ 82
9 1313 |Goehring et. al. 1983 Sodium selenite 100 |Pig (Sus scrofa) 1 6 |0/4.20/7.84/11.27/16.43/20.45 ug/g diet N | na NR M | FD 5 w NR NR| JV | B | C| BIO CHM GLPX | BL 4.2 7.84 Y 19.2 Y 0.790 0.173 0323 [10|10|10f10( 7 1]110|10]| 10| 4 | 82
10 1640 |Yehetal, 1997 Sodium selenite 100 |Rat (Rattus norvegicus) 1 [ 4 |0/1/2/4 mg/kg diet N |na| ADL U|FD| 8 w | NR |[NR|JV| B |C| BIO | ENZ | GLPX | PL 2 4 Y 0.211 N 0.01807 | 0.181 | 0.362 [10[ 10| 5 |10 6 | 1 [10[ 10| 10| 4 [ 76
11 1448 |Mahan and Magee, 1991 Calcium selenite 100 |Pig (Sus scrofa) 2 3 |0/5.0/15.0 mg/kg diet N |na| ADL UX'| FD 35 d 23 d [JV]| B|C| BIO ENZ GLPX | SR 5 15 Y 315 Y 1.151 0.183 0548 | 10|10 10| 10| 7 1]110|10]| 10| 4 | 82
12 1312 [Goehring et al., 1984 Sodium selenite 100 |Rat (Rattus norvegicus) 4 | 4 [0/2.63/5.69/8.33 mg/kg diet N |na| ADL M |FD| 4 w| NR |[NR|J | M|C| BIO | CHM | PCLV | BL | 263 5.69 Y 0.354 N 0.02926 | 0.217 | 0470 [10[{10) 10|10 6 | 1 [10[10]| 10| 4 [ 81
13 1254 |Chen et al., 1982 Sodium selenite 100 |Rat (Rattus norvegicus) 1 3 |0/2/6 mg/kg diet N | na NR U | FD 4 w NR NR| JV [ M| C| BIO ENZ P450 LI 2 6 Y 0.06 N 0.006801 | 0.227 0680 [10| 10| 5 [10( 6 1110|100 10| 4| 76
14 36834 |Tsunoda et al, 2000 Sodium selenite 100 |Mouse (Mus musculus) 1 | 4 |0/0.24/0.58/1.34 mg/kgbw/d | N | na| DLY U |DR| 14 d 7-8 w|JV|M]|C| BIO| HRM | DOPA | BR| 0.24 0.58 Y 0.024 N | 0.003450 [ 0.240 | 0580 |10 5| 5|10 7| 1 [10]| 10|10 4 [72
15 1312 |Goehring et al., 1984 Se in food (seleniferous wheat and oats)| 100 [Pig (Sus scrofa ) 1 | 4 ]0/2.58/5.60/8.4 mg/kg diet N |na| ADL M | FD 6 w NR |NR|[JV| B |[C| BIO | CHM | PCLV | BL 8.4 Y 31.08 Y 0.980 0.265 10(10[10]20| 7 [ 1| 4] 1]|10( 4|67
16 1392 [Ishikawa et al, 1992 Sodium selenite 100 |Mouse (Mus musculus) 1 [ 5 |0/1/2/4/8 mg/L N | na NR U |DR| 12 [ w 5 w|JV|M]|C| BIO| ENZ [ NCCR | LI 2 4 N 0.03979 N | 0.005438 [ 0.273 | 0547 |10( 5| 5|10 5| 1 [10]|10]| 10| 4 [ 70
17 1323 |Gronbaek et al., 1995 Sodium selenite 100 |Rat (Rattus norvegicus) 1 2 10/3.3 mg/L N | na| ADL U | DR 35 d 3-4 w|JV| M|C]| BIO CHM GLUC | SR 33 Y 0.22 Y 0.0240 0.360 10| 5 5(10] 7 1 4 [10] 10| 4 | 66
18 25948 |Kim and Mahan, 2001 Se in food (selenium yeast) 100 |Pig (Sus scrofa) 2 | 4 ]0/5/10/15/20 mg/kg diet N |na| ADL U|FD| 12 [ w 8 w|JV| B|C| BIO| ENZ [ GLPX | SR 15 20 Y 83 Y 2.030 0367 [ 0489 |10(10| 5| 5| 7| 1 [10|10] 10| 4 |72
19 1413 |Kezhou et al., 1987 Sodium selenite 100 |Rat (Rattus norvegicus) 1 | 4 ]0/5/10/20 mg/kg diet N |na| ADL U | FD 5 w NR NR| JV [ M| C| BIO CHM PCLV | BL 5 10 Y 0.2925 Y 0.02270 0.388 0776 | 10| 10| 5 (10 7 1]10(10]10( 4|77
20 36818 |Johnson, et al., 2000 Sodium selenite 100 |Mouse (Mus musculus) 1 [ 4 |0/1/3/9 mg/L N |na| ADL U |DR| 14 d 6-7 w|JV|M]|C| BIO| CHM | RBCE | BL 3 9 Y 0.02052 N | 0.002996 | 0.438 131 |10 5[ 5]10| 6 [ 1])10[10[/10] 4|71
21 10867 |Davies, et al, 1987 Sodium selenite 100 |Rat (Rattus norvegicus) 3 3 10/2.0/5.0 mg/kg diet N [na| ADL U | FD 6 w 8 w|JV| M|C]| BIO ENZ P450 LI 5 Y 0.20 N 0.01830 0.457 10(10)| 5|10| 6 1 4 6 |110| 4 | 66
22 1312 [Goehring et al., 1984 Sodium selenite 100 |Pig (Sus scrofa) 2 | 4 ]0/2.63/5.69/8.33 mg/kg diet N |na| ADL M |FD| 17 | w| NR |[NR|JV| B |C]| BIO | CHM | PCLV | BL | 833 Y 40.74 Y 2.270 0.464 10/ 10({10) 20| 7 [ 1] 4| 1]|10] 4|67
23 1393 |Jacobs and Forst 1981 Sodium selenite 100 |Rat (Rattus norvegicus) 1 6 |0/1/4/8/16/64 mg/L N |na| ADL U [DR]| 35 d 512 | w|JV| F|C]| BIO ENZ GOTR | BL 4 8 N 0.204 N 0.02368 0.464 0928 10| 5| 5|10 5 1101010 4|70
24 1408 |Julius et al, 1983 Sodium selenite 100 |Hamster (Mesocricetus auratus) 2 | 3 ]0/5.0/10.0 mg/kg diet N | na| ADL U |FD| 21 d 4 w|JV]| F|C| BIO ENZ | GLPX | LI 10 Y 0.111 Y 0.00590 | 0.532 10(10f 510 7 [ 1] 4] 6|10 4|67
25 1332 |Halverson et al 1966 Se in food (seleniferous wheat) 100 |Rat (Rattus norvegicus) 2 | 8 |0/1.6/3.2/4.8/6.4/8.0/9.6/11.2 mg/kg diet N |na| ADL U [ FD 6 w NR |NR|[JV | M|[C| BIO | CHM | HMGL | BL 6.4 8 Y 0.22 N 0.01979 0.576 0720 |10| 10| 5| 4| 6| 1[10[10]10] 4|70
26 1526 |Reiter and Wendel, 1985 Sodium selenite 100 |Mouse (Mus musculus) 1 | 3 ]0/5/10 mg/kg diet N | na| ADL U | FD 4 mo| NR [mo|Jv | M| C]| BIO ENZ GSTR | LI 5 10 N 0.02695 N 0.003523 | 0.654 131 [10(10| 5]10) 5[ 1[10]10)10( 4|75
27 1312 |Goehring et al., 1984 Se in food (seleniferous wheat and corn)] 100  [Rat (Rattus norvegicus) 3 | 4 |0/2.58/5.6/8.4 mg/kg diet N |na| ADL M | FD 4 w NR |NR[JV | M|[C| BIO | CHM | PCLV | BL 8.4 Y 0.2994 N 0.02549 0.715 10(10[10]20| 6 [ 1 | 4| 1| 10| 4|66
28 1498 [Panter et al., 1995 Sodium selenate 100 |Sheep (Ovis aries) 1| 2 |04 mg/kg diet N |na| ADL M | FD| 66 d NR [NR[{GE| F |C|[ BIO | HRM | PRGS | SR 24 Y 67 N 2.178 0.780 10/ 10({10) 10| 6 [ 1 | 4| 1 |10]| 4 | 66
29 1498 |Panter et al., 1995 Selenium 100 |Sheep (Ovis aries) 2 2 [0/29 mg/kg diet N |na| ADL M | FD 66 d NR mo| GE| F | C| BIO HRM PRGS | SR 29 Y 66 N 2.151 0.945 10| 10| 10| 10| 6 1|4 1110 4 |66
30 1475 |Abdo, 1994 Sodium selenite 45,66 |Mouse (Mus musculus) 4 | 6 [0/0.26/0.56/0.91/1.61/3.31 mg/kg bw/d N |na|] ADL |UX|DR| 13 | w 6 w|JV|M]|C| BIO| CHM [ HMCT | BL [ 331 Y 0.0338 Y 0.00310 151 10| 5 (10)10| 7 [ 1] 4|10[10]10] 77
31 1629 |Wilson et al 1988 Sodium selenite 45.66 |Pig (Sus scrofa) 1 | 4 |0/1.4/2.6/4.2 mg/kgbw/d | N | na| DLY U |[OoRrR| 31 | d 6 wlJWw|M]|cCc|BIO| CHM [ GBCM | BL| 42 Y 8.7 N 0.4067 1.92 10| 8 |10|10|10| 1] 4| 1]10]| 4|68
32 1475 |Abdo, 1994 Sodium selenate 41.79 |Mouse (Mus musculus) 3 | 6 |0/0.55/1.07/1.87/2.95/5.45 mg/kg bw/d N |na|] ADL |UX|DR| 13 | w 6 w|JV|M]|C| BIO| CHM [ HMCT | BL [ 545 Y 0.0302 Y 0.00250 2.28 10| 5 (10) 10|10 1| 4 |10 10| 10| 80
33 1394 |Jacobs and Forst, 1981 Sodium selenite 100 |Mouse (Mus musculus) 1 7 (0/1/4/8/16/32/64 mg/L N |na| ADL U [DR| 46 d 7-18 w|JVv| B |C| BIO ENZ ALPH | SR 32 64 N 0.02695 N 0.003829 4.55 9.09 10 5] 5[10]| 5 1101010 4|70
34 1538 |Sayato et al 1993 seleno-DL-cystine 100 |Mouse (Mus musculus) 1 | 5 |0/10/20/30/40 mg/kg bw/d N |na| 6perw [ U |GV| 30 d 5 w|JV|M]|V]| BIO ENZ | ASAT | BL 10 20 Y 0.032 N 0.00406 10.0 200 [10( 8 | 510|101 [10]|10)10( 4|78
35 11361 [Glattre et al, 1995 Sodium selenite 100 |Rat (Rattus norvegicus) 1 2 10/0.09 mg/kg bw/d N | na NR U | DR 4 w NR NR| JV [ M| C| BIO HRM TRII SR 0.09 Y 0.29 N 0.03249 009 |10| 5| 5([10(10| 1| 4]|10| 10| 4| 69
36 1304 |Fredriksson et al., 1993 Sodium selenite 100 |Rat (Rattus norvegicus) 1] 2013 mg/kg diet N | na| ADL M [ FD 8 w NR |NR|GE| F | C| BIO ENZ | GLPX | BL 1.3 N 0.35 N 0.02899 0108 |10) 10| 10f{10| 5| 1 | 4 [10]10]| 4 [ 74
37 1475 |Abdo, 1994 Sodium selenate 41.79 |Rat (Rattus norvegicus) 1 6 (0/0.31/0.47/0.88/1.35/1.84 mg/kg bw/d N |na| ADL UX | DR 13 w 6 w|JV| F|C| BIO CHM | HMGL | BL 0.31 Y 0.196 Y 0.01470 0130 | 10| 51010120 1| 4 | 10| 10| 10| 80
38 1239 [Boylan et al, 1990 Sodium selenite 100 |Mouse (Mus musculus) 1 [ 2 ]0/1.16 ug/g diet N | na| ADL M |FD| 6 |mo| NR |[NR|JV| F|C]| BIO | ENZ [ GLPX | LI 1.16 Y 0.023 N | 0.003092 0.156 (1010|1010 6| 1| 4 |10 10| 4 [75
39 1224 |Behneetal., 1992 sodium selenite 100 |Rat (Rattus norvegicus) 1 2 |0/2 mg/kg diet N [na| ADL U | FD| 110 d 30 d V| M| C]| BIO ENZ GLPX LI 2 Y 0.382 N 0.03115 0.163 [10( 10| 5 |10| 6 1 4 110(10| 4|70
40 1224 |Behne et al., 1992 L-Selenomethionine 100 |Rat (Rattus norvegicus) 2 | 2|02 mg/kg diet N | na| ADL U |FD| 110 | d 30 d|JV|M|C| BIO ENZ | GLPX | LI 2 Y 0.34 N 0.02830 0.166 |[10) 10| 5 [ 10 1] 4)10[{10] 4|70
41 25959 |Gunter et al, 2003 Sodium selenite 100 |Cattle (Bos taurus) 1 2 (0/26 mg/kg diet N |na| ADL U |FD| 42 w NR NR|GE| F [ C| BIO ENZ GLPX | SR 26 Y 498 N 3.318 0173 | 10| 10| 5 (10| 6 1|4]110]10f 4]70
42 2788 [Nehruetal., 1997 Sodium selenite 100 |Rat (Rattus norvegicus) 1 [ 2 ]0/0.175 mg/kg bw N | na| EOD U |GV| 8 w| NR |[NR|JV| F|C]| BIO | CHM | PRTL | BR 0.175 Y 0.195 N 0.01792 0175 [10( 8 | 5 |10[10]) 1| 4 |10]| 10| 4 [72
43 1271 |Coudray, et. al. 1996 Sodium Selenite 100 |Rat (Rattus norvegicus) 1 2 [0/2.5 mg/kg diet N |na| ADL U | FD 8 w NR NR| JV [ M| C| BIO CHM RGSH | BL 25 N 0.455 N 0.03596 0198 (10| 10| 5 [ 10| 5 1| 4]10]|10| 4|69
44 1219 |Baker etal., 1989 Sodium selenite 100 |Pig (Sus scrofa) 3 | 2 ]0125 mg/org/d N | na| ADL M |FD| 9 w| 814 | w|JV| B|C| BIO| ENZ | ALPH | BL 12.5 N 61 N 2.016 0205 (1010|1010 5| 1| 4 |10]| 10| 4 [74
45 1618 |Whanger and Butler, 1988 Sodium selenite 100 |Rat (Rattus norvegicus) 1| 4 |0/1/2/4 mg/kg diet N |na| ADL U | FD 9 w NR NR| JV [ M| C| BIO ENZ GLPX | BL 2 Y 0.200 Y 0.02500 0245 |10 10| 5 (10| 7 1410|104 ]|T71
46 1433 |LeBoeuf et al., 1985 Sodium selenite 100 |Rat (Rattus norvegicus) 1| 3 |0/3/6 mg/kg diet N | na| ADL U | FD 2 w NR |NR|JV| M|[C| BIO| CHM [ GBCM | LI 3 N 0.267 N 0.02320 0261 |10) 10| 5 (10| 5] 1| 4 [10]10] 4 |69
47 1602 |Turanetal., 1997 Sodium selenite 45.66 |Rabbit (Oryctolagus cuniculus) 1 2 [0/10 mg/kg diet N |na| ADL U | FD 12 w NR NR| JV | B | C| BIO ENZ GLPX | BL 10 Y 2.006 N 0.1218 0277 | 10| 10| 5 (10| 6 1411010 4]70
48 1612 |Wahlstrom et al., 1984 sodium selenite 100 |Pig (Sus scrofa) 1] 2 (081 mg/kg diet N |na| ADL M |FD| 6 w [ 56 w|JV|M|C| BIO| ENZ [ GLPX | PL 8.1 Y 30.6 N 1.143 0303 (1010|1010 6| 1| 4 |10]|10[ 4 [75
49 1219 |Baker etal., 1989 Se in food (Astragalus bisculatus) 100 |Pig (Sus scrofa) 1 2 10/18.7 mg/org/d N | na| ADL M | FD 9 w 8-14 w|Jv]| B|C]| BIO CHM PCLV | BL 18.7 N 61 N 2.016 0.307 (10|10 10| 10| 5 1 4 110(10| 4|74
50 1546 |Scottetal., 1977 Sodium selenite 100 |Rat (Rattus norvegicus) 1| 2|04 mg/kg diet N | na| ADL U | FD 3 mo| NR [NR|NR| F | C| BIO ENZ | GLPX | BL 4 N 0.32 N 0.02693 0337 |10) 10| 5 (10| 5] 1| 4 [10]10] 4 [69
51 1390 |lIp, 1984 Sodium selenite 100 |Mouse (Mus musculus) 1 2 |0/25 mg/kg diet N [na| ADL U | FD 2 w w|JV]| F|C]| BIO ENZ GSTR LI 25 N 0.0225 N 0.003037 0337 [10(10)| 5 |10| 5 1 4 [10]10] 4 | 69
52 1219 |Baker et al., 1989 Se in food (Astragalus praelongus) 100 |Pig (Sus scrofa) 2 | 2 ]0/215 mg/org/d N [na| ADL M [ FD 9 w| 814 | w|JV|B]|C| BIO ENZ | ASAT | BL 215 N 61 N 2.016 0352 |10) 10| 10f{10| 5] 1| 4 [10]10] 4 [ 74
53 1638 |Yehetal., 1995 Selenite 100 |Rat (Rattus norvegicus) 1 2 |0/4 mg/kg diet N |na| ADL U | FD 6 w 4 w|JV|M]|C| BIO CHM | GBCM | MU 4 Y 0.2024 N 0.01848 0365 [10| 10| 5 [10( 6 1|4]110]10f 4]70
54 1408 |Julius et al, 1983 Selenomethionine 100 |Hamster (Mesocricetus auratus) 3 | 3 ]0/5.0/10.0 mg/kg diet N | na| ADL U |FD| 21 d 4 w|JV| B|C| BIO [ CHM | GBCM | BL 5 Y 0.099 Y 0.00740 0374 |10) 10| 510 7| 1| 4[10]10] 4 [71
55 1276 |Dausch and Fullerton, 1993 Sodium selenate 41.79 |Rat (Rattus norvegicus) 8 3 10/10/30 mg/kg diet N [na| ADL U | FD 1 w NR NR|[JV | M| C| BIO CHM | GBCM | LI 10 N 0.18 N 0.01678 039 (10|10 5]10]| 5 1 4 [10]10] 4 |69
56 1396 |Jaffe and Mondragon, 1975 Selenium 100 |Rat (Rattus norvegicus) 1 | 3 |0/4.5/10 mg/kg diet N | na| ADL U | FD 5 w 21 d|JV|B|C| BIO| CHM | PCLV | BL 45 N 0.267 N 0.02320 0391 |10) 10| 5 (10| 5] 1| 4 [10]10] 4 [69
57 1274 |Dasetal., 1989 Selenium 100 |Guinea pig (Cavia porcellus ) 1 2 [0/5.1 mg/kg diet N |na| ADL M | FD 60 d|21-25| d|JV]| B|C]| BIO CHM | HMCT | BL 5.1 N 0.48 N 0.03758 0399 (10|10 10| 4| 5 1| 4]10|10| 4|68
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Appendix 6.1 Mammalian Toxicity Data Extracted for Wildlife Toxicity Reference Value (TRV)
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58 1275 |[Dasetal., 1989 Selenium 100 |Guinea pig (Cavia porcellus) 1 [ 2 ]05.1 mg/kg diet N [na| ADL M [FD| 20 d|21-25| d|JV|[B]|C]| BIO [ CHM | GLUC | BL 5.1 N 0.48 N 0.03758 0399 (10(10]) 10| 4 [ 5] 1| 4|10]| 10| 4 [68
59 1443 |Liu and Boylan, 1994 Sodium selenite 100 |Rat (Rattus norvegicus) 1 2 10/4.37 mg/kg diet N |na| ADL M | FD 8 w NR NR| JV [ M| C| BIO CHM CHOL | PL 437 Y 0.1523 N 0.01463 0420 |10 10| 10[ 10| 6 1]|4]110]10f 4]75
60 1276 |Dausch and Fullerton, 1993 Selenocystine 47.27 |Rat (Rattus norvegicus) 2 | 3 |0/10/20 mg/kg diet N | na| ADL U | FD 1 w NR |NR|JV| M|[C| BIO | CHM [ GBCM | LI 10 N 0.18 N 0.01678 0441 |10) 10| 5 (10| 5] 1| 4 [10]10] 4 [ 69
61 1232 |Birtetal., 1986 Sodium selenite 100 |Hamster (Mesocricetus auratus) 1 2 |0/5 mg/kg diet N [na| ADL U | FD 50 w 4 w|JVv]| B|C]| BIO ENZ GLPX | WO 5 Y 0.136 N 0.01333 0490 (10(10) 5 |10| 6 1 4 110(10| 4|70
62 1432 |LeBoeuf and Hoekstra, 1983 Sodium selenite 100 |Rat (Rattus norvegicus) 1| 2 |0/6 mg/kg diet N | na| ADL U | FD 6 w NR |NR|JV| M|C]| BIO ENZ G6PD | LI 6 N 0.267 N 0.02320 0521 |10) 10| 510 5] 1| 4 [10]10] 4 |69
63 1522 |Kaur et al., 1999 Sodium selenite 100 |Rat (Rattus norvegicus) 1 3 |0/6/8 mg/kg diet N [na| ADL U | FD 6 w 2-3 mo|JV | M|[C| BIO CHM LIPD | TE 6 Y 0.2 N 0.01830 0549 [(10( 10| 5 |10| 6 1 4 110(10| 4|70
64 1276 |Dausch and Fullerton, 1993 Sodium selenide 63.2 |[Rat (Rattus norvegicus) 4 | 4 [0/10/30/60 mg/kg diet N | na| ADL U | FD 1 w NR |NR|JV| M|[C| BIO | CHM [ GBCM | LI 10 N 0.18 N 0.01678 0589 |10) 10| 5 (10| 5] 1| 4 [10]10] 4 |69
65 1603 |Turan et al 1997 Sodium selenite 100 |Rabbit (Oryctolagus cuniculus) 1 2 [0/10 mg/kg diet N |na| ADL U | FD 14 w NR NR| JV | B | C| BIO ENZ GLPX | BL 10 Y 1.34 N 0.08739 0652 |10 10| 5 [10( 6 1|]4]110]10f 4]70
66 1408 |Julius et al, 1983 Sodium selenite 100 |Hamster (Mesocricetus auratus) 1 | 5 |0/10/20/40/80 mg/kg diet N | na| ADL U |FD| 21 d 4 w|JV| B |C| BIO ENZ | GLPX | ER 10 Y 0.105 Y 0.0080 0762 |10) 10| 5 (10| 7| 1| 4 [10]10] 4 [71
67 1523 |Rastogi et al., 1976 Sodium selenite 100 |Rat (Rattus norvegicus) 1 2 10/128.6 ug/org/d N | na| ADL U | DR 8 w 1 mo|JV | B |C| BIO ENZ ALAD | BL 128.6 Y 0.135 N 0.01633 0953 (10| 5 5(10] 7 1 4 [10] 10| 4 | 66
68 1275 |[Dasetal., 1989 Sodium selenite 100 |Guinea pig (Cavia porcellus) 2 | 2 ]0/13.68 mg/kg diet N [na| ADL U |FD| 20 d|21-25| d|JV|[B]|C]| BIO [ CHM | GLUC | BL 13.7 N 0.48 N 0.03758 107 |10]10({ 5]|10| 5[ 1) 4]|10|/10] 4|69
69 1274 |Dasetal., 1989 Sodium selenite 45.66 |Guinea pig (Cavia porcellus) 2 2 (0/30 mg/kg diet N |na| ADL U | FD 23 d|21-25|d|JV]| B|C]| BIO CHM | HMCT | BL 30 N 0.48 N 0.03758 1.07 10(10) 5 [10]| 5 1| 4]10|10)| 4|69
70 14273 |Yilmaz et al, 1997 Sodium selenite 100 |Rat (Rattus norvegicus) 1| 2 (0/0.2 mg/org/d N [na| ADL U | FD 5 w 5 w|JV|M]|C| BIO [ CHM | CHOL | TE 0.2 Y 0.16 N 0.01523 125 [10(10| 510 6 [ 1| 4 ]10)10( 4|70
71 15506 |Sc hroeder, 1968 Sodium selenate 100 |Rat (Rattus norvegicus) 1 2 10/1.430 mg/kg bw/d N | na| ADL U | DR| 422 d|21-23| d JVv| B |C]| BIO CHM CHOL | SR 1.43 N 0.51 N 0.05401 1.43 10| 5 5(10]10| 1 4 [10]10] 4 |69
72 14508 [Franke and Moxon 1937 Sodium selenite 100 |Rat (Rattus norvegicus) 1| 2 ]0/179 mg/kg bw/d N |na| DLY U |FD| 100 | d 28 d|JV| B|C| BIO | CHM | HMGL | BL 1.79 Y 0.063 Y 0.004260 179 [10(10| 510|110 1| 4 ]|10)10( 4 |74
73 14508 |Franke and Moxon 1937 Sodium selenite 100 |Rat (Rattus norvegicus) 2 2 |0/3.54 mg/kg bw/d N | na DLY U | FD 35 d 28 d JVv| B |C]| BIO CHM | HMGL | BL 3.54 Y 0.035 Y 0.00250 3.54 101101 5 f(10]10]| 1 4 110(10| 4|74
74 14508 [Franke and Moxon 1937 Sodium selenate 100 |Rat (Rattus norvegicus) 3 | 2 |0/50 mg/kg diet N | na| DLY U |FD| 21 d 28 d|JV| B|C| BIO | CHM | HMGL | BL 50 Y 0.029 Y 0.002170 374 |10]10| 5 |10f{ 7| 1] 4|10[{10]4]| 71
75 1280 |Debski et al., 1992 Sodium selenite 100 |Rat (Rattus norvegicus) 3 | 2 |0/110.1 mg/kg bw/d N [na| ADL U | FD 2 w NR NR| JV [ M| C| BIO ENZ GLPX | BL 110.1 Y 0.2686 N 0.02332 0110 (10| 10| 5 [(10) 10| 1 | 4 |10 10| 4 | 74
Behavior
76 1557 |Shull and Checke, 1973 Sodium selenite 100 |Rat (Rattus norvegicus) 2 3 |0/1/5 mg/kg diet N |na| ADL U | FD 8 w NR NR| JV [ M| C| BEH FDB FCNS | WO 1 5 Y 0.330 Y 0.0175 0.053 0265 | 10|10 510 7| 4| 8 |10| 10| 4|78
77 662 |Meyer et al 1982 Selenous acid 100 |Rat (Rattus norvegicus) 1 [ 2 ]0/1.0 mg/kg diet N [na| ADL U |FD| 30 d NR |[NR|JV | M|C|[BEH | FDB | FCNS | WO 1 Y 0.24 Y 0.01540 | 0.0642 10/ 10( 5)10| 7 [ 4] 4[10[10] 4|74
78 1475 |Abdo, 1994 Sodium selenite 45.66 |Rat (Rattus norvegicus) 2 6 (0/0.17/0.28/0.50/0.86/1.67 mg/kg bw/d N |na| ADL UX | DR 13 w 6 w|JV| F|C| BEH FDB | WCON | WO| 0.17 0.28 Y 0.207 Y 0.01560 | 0.0776 | 0.128 | 10| 5 | 10| 10| 10| 4 [ 10| 10| 10| 10| 89
79 25957 |Kim and Mahan, 2001 Sodium selenite or Se-yeast 100 |Pig (Sus scrofa) 1 [ 6 |0/1.0/3.0/5.0/7.0/10.0 mg/kg diet N [na| ADL U|FD| 12 [ w| NR |[NR|[JV| B [C| BEH | FDB | FCNS | WO 5 7 Y 104 Y 2.340 0.112 [ 0157 |10(10| 5 |[10| 7 | 4 [10| 10| 10| 4 [ 80
80 1475 |Abdo, 1994 Sodium selenate 41.79 |Rat (Rattus norvegicus) 1 6 [0/0.31/0.47/0.88/1.35/1.84 mg/kg bw/d N |na| ADL UX | DR 13 w 6 w|JV| F|C| BEH FDB | WCON | WO| 031 0.47 Y 0.196 Y 0.01470 0.130 0196 | 10| 5 |10 10| 10| 4 | 10| 10| 10| 10| 89
81 25948 [Kim and Mahan, 2001 Sodium selenite 100 |Pig (Sus scrofa) 1 | 4 |0/5/10/15/20 mg/kg diet N |na| ADL U|FD| 12 [ w 8 w|JV| B|C|BEH| FDB [ FCNS | WO 5 10 Y 84.5 Y 2.310 0.137 | 0273 | 10| 10| 5| 10| 7| 4 | 10| 10| 10| 4 | 80
82 1450 |Mahan and Moxon, 1984 Sodium selenite 100 |Pig (Sus scrofa) 1 | 7 |0/2.5/5/7.5/10/20/40 mg/kg diet N [na| ADL U |FD| 37 [ d 4 w|JV|B|C|BEH| FDB | FCNs [wO| 5 7.5 Y 17.8 Y 0.510 0.143 | 0215 [10| 10| 5|10| 7| 4| 10| 10| 10| 4 | 80
83 36818 |Johnson, et al., 2000 Sodium selenite 100 |Mouse (Mus musculus) 1 [ 4 |0/1/3/9 mg/L N [na| ADL U |DR| 14 d 6-7 w|JV|M|[C[BEH | FDB | WCON [ WO 1 3 Y 0.02132 N | 0.003101 [ 0.145 | 0436 |10 5| 5 [10| 6 | 4 [10]| 10| 10| 4 [ 74
84 12370 [Liu and Milner, 1992 Sodium selenite 100 |Rat (Rattus norvegicus) 1 2 [0/2 mg/kg diet N |na| ADL M | FD 14 d 41 d [JV| F|C| BEH FDB FCNS | WO 2 Y 0.1658 Y 0.01270 0.153 10| 10|10|10f 7 [ 4| 4] 3]|10| 4] 72
85 25958 [Kim and Mahan, 2001 Sodium selenite 100 |Pig (Sus scrofa) 1 | 2 |0/3/7/10 mg/kg diet N|na|] ADL |UX|FD| 14 | w| NR |[NR|JV| F | C| BEH | FDB [ FCNS | WO 7 10 Y 100 Y 2.210 0.155 | 0221 | 10| 10| 10| 10| 7 | 4 | 10| 10| 10| 4 [ 85
86 1448 |Mahan and Magee, 1991 Sodium selenite 100 |Pig (Sus scrofa) 1 3 (0/5.0/15.0 mg/kg diet N |na| ADL UX| FD 35 d 23 d [JV]| B|C| BEH FDB FCNS | WO 5 15 Y 315 Y 1.070 0.170 0510 | 10| 10| 10|10 7 | 4 | 10| 10| 10| 4 | 85
87 1313 [Goehring et. al. 1983 Sodium selenite 100 |Pig (Sus scrofa) 1 [ 6 |0/4.20/7.84/11.27/16.43/20.45 ug/g diet N [ na NR M |[FD| 5 w| NR |[NR|JV| B |C|BEH| FDB [ FCNS |WO| 4.2 7.84 Y 19.2 Y 0.790 0.173 | 0323 |10(10|10|10| 7 | 4 [10| 10| 10| 4 [ 85
88 1497 |Palmer and Olson, 1974 Sodium selenate 100 |Rat (Rattus norvegicus) 2 3 10/2.09/3.01 mg/L N [na| ADL M | DR| 42 d 21 d [JV]|M]|C| BEH FDB | WCON | WO| 3.01 Y 0.248 Y 0.01495 0.181 10| 510|107 |4 4] 8]10| 4]72
89 1448 |Mahan and Magee, 1991 Calcium selenite 100 |Pig (Sus scrofa) 2 | 3 |0/5.0/15.0 mg/kg diet N |[nal] ADL |UX|FD| 35 d 23 d|JV|B|C|[BEH| FDB | FCNS [ WO 5 15 Y 315 Y 1.151 0.183 [ 0548 |10( 10| 10| 10| 7 | 4 [10| 10| 10| 4 [ 85
90 1454 |Mandisodza et al., 1979 Sodium selenite 100 |Pig (Sus scrofa) 2 | 3 |02.8/52 mg/kg diet N|[na| ADL [ M |FD| 61 | d| 57 |w]|Jv|B|C|[BEH| FDB | FCNS [wO| 52 Y 42.1 N 1.486 0.184 10/10|/10/10| 6| 4|4|1[10]4]69
91 1497 [Palmer and Olson, 1974 Sodium selenite 100 |Rat (Rattus norvegicus) 1 [ 3 ]0/2.11/2.99 mg/L N |na| ADL M [DR]| 42 d 21 d|JV|M]|C|BEH| FDB | WCON [WO| 2.99 Y 0.26 Y | 0.016600 | 0.191 10| 5 (10)10| 7 [ 4] 4| 8]10] 4|72
92 1468 |Moxon and Mahan, 1982 sodium selenite 100 |Pig (Sus scrofa) 1 | 8 [0/2.5/5.017.5/10/15/20/40 mg/kg diet N |[na|] DLY [UX|FD| 14 | d | NR |[NR| JV|NR|C| BEH | FDB | FCNS |wO| 5 7.5 Y 17.43 Y 0.7906 | 0.227 | 0340 [10| 10| 10| 10| 7| 4| 10| 10| 10| 4 |85
93 25958 |Kim and Mahan, 2001 Se in food (selenium yeast) 100 |Pig (Sus scrofa) 2 | 4 |0/3/7/10 mg/kg diet N |[naf] ADL |JUX|FD| 14 [w | NR |[NR|[JV| F [C| BEH | FDB | FCNS | WO 10 Y 101 Y 2.380 0.236 10/ 10({10) 10| 7 [ 4] 4| 1]10] 4|70
94 36834 |Tsunoda et al, 2000 Sodium selenite 100 |Mouse (Mus musculus) 1 | 4 ]0/0.24/0.58/1.34 mg/kg bw/d N [ na DLY U | DR 14 d 7-8 w|JV| M]|C| BEH FDB | WCON | WO| 0.24 0.58 Y 0.024 N 0.003450 | 0.240 0580 |10 5| 5|10 7| 4]10]|10| 10| 4|75
95 1394 [Jacobs and Forst, 1981 Sodium selenite 100 |Mouse (Mus musculus) 2 | 4 ]0/10.3/32.3/49.8 ug/org/d N |na| ADL U |DR| 47 | w 6 w|JV]| F|[C|[BEH | FDB | WCON [WO|[ 103 323 Y 0.0412 N | 0.005611 [ 0250 | 0.784 |10 5| 5 [10| 6 | 4 [ 8 |10]| 10| 4 [ 72
96 | 14498 [Wahlstrom et al, 1956 Sodium selenite 100 |Pig (Sus scrofa) 3 | 2 [o/10 mg/kg diet N |na| ADL U |[FD| 3 |mo| NR [NR|JV|NR|[C|BEH| FDB | FEFF |wO| 10 Y 62.2 Y 1.580 0.254 10{10| 5]|10| 7| 4| 4]|10]|10]|4]|74
97 1475 |Abdo, 1994 Sodium selenite 45,66 |Mouse (Mus musculus) 4 | 6 [0/0.26/0.56/0.91/1.61/3.31 mg/kg bw/d N |[naf] ADL |UX|DR| 13 | w 6 w|JV|M]|C| BEH | FDB [ WCON | WO|[ 0.56 0.91 Y 0.0407 Y 0.00470 | 0.256 | 0416 |10 5 )10 10| 7 | 4 [ 10| 10| 10| 10( 86
98 1312 |Goehring et al., 1984 Se in food (seleniferous wheat and oats)| 100  [Pig (Sus scrofa ) 1 | 4 ]0/2.58/5.60/8.4 mg/kg diet N |na| ADL M | FD 6 w NR |NR|JV | B [ C| BEH FDB FCNS | WO 8.4 Y 31.08 Y 0.980 0.265 10| 10|10|10( 7 [ 4| 4] 1])10])4]70
99 25948 |Kim and Mahan, 2001 Se in food (selenium yeast) 100 |Pig (Sus scrofa) 2 | 4 ]0/5/10/15/20 mg/kg diet N [na| ADL U|FD| 12 | w 8 w|JV]|B|[C[BEH| FDB | FCNS |WO 10 15 Y 83 Y 2.250 0.271 | 0407 |10(10| 5| 5| 7| 4 [10|10]| 10| 4 [75
100 1442 |Liuetal., 1994 Sodium selenite 100 |Rat (Rattus norvegicus) 1 | 4 ]0/0.509/2.003/4.05 mg/kg diet N |na| ADL M | FD 2 w 45 d [JV| F|C| BEH FDB FCNS | WO| 4.05 Y 0.164 Y 0.01330 0.328 10(10] 1010 7| 4| 4 1110 4] 70
101 1408 [Julius et al, 1983 Sodium selenite 100 |Hamster (Mesocricetus auratus) 2 | 3 |0/5.0/10.0 mg/kg diet N [na| ADL U |FD| 21 d 4 w|JV]|B|[C[BEH| FDB | FCNS |WO 5 10 Y 0.118 Y 0.00840 | 0.356 | 0.712 |10 10| 5 |10 7 | 4 [10| 10| 10| 4 [ 80
102 1408 |Julius et al, 1983 Selenomethionine 100 |Hamster (Mesocricetus auratus) 3 | 3 |0/5.0/10.0 mg/kg diet N |na| ADL U | FD 21 d 4 w|JV| M]|C| BEH FDB FCNS | WO 5 10 Y 0.099 Y 0.00740 0.374 0747 | 10| 10| 5 (10| 7 | 4 |]10]| 10| 10| 4 | 80
103 1413 |Kezhou et al., 1987 Sodium selenite 100 |Rat (Rattus norvegicus) 1 [ 4 |0/5/10/20 mg/kg diet N [na| ADL U|FD| 5 w| NR [NR|JV|[M]|C| BEH | FDB | FCNS [ WO 5 10 Y 0.2925 Y 0.02270 | 0.388 | 0.776 |[10[10| 5 |10 7 | 4 [10[ 10| 10| 4 [ 80
104 1475 |Abdo, 1994 Sodium selenate 41.79 |Mouse (Mus musculus) 3 | 6 |0/0.55/1.07/1.87/2.95/5.45 mg/kg bw/d N |na| ADL UX | DR 13 w 6 w|JV| M]|C| BEH FDB | WCON | WO| 1.07 1.87 Y 0.039 Y 0.00470 0.447 0781 | 10| 51010 10| 4 | 10| 10| 10| 10| 89
105 1312 [Goehring et al., 1984 Sodium selenite 100 |Pig (Sus scrofa) 2 | 4 ]0/2.63/5.69/8.33 mg/kg diet N [na| ADL M |[FD| 17 | w| NR |NR|JV| B |C| BEH | FDB | FCNS |WO| 833 Y 40.74 Y 2.270 0.464 10/ 10(10) 10| 7 [ 4] 4| 1]10] 4|70
106 1223 |Beems and van Beek, 1985 Sodium selenite 100 |Hamster (Mesocricetus auratus) 1 5 (0/0.1/0.31/0.61/1.21 mg/kg bw/d N |na| ADL M | FD| 42 d NR NR| JV [ M| C| BEH FDB FCNS | WO| 0.61 1.21 Y 0.097 Y 0.00514 0.61 1.21 10| 10| 10|10 10| 4 | 10| 10| 10| 4 | 88
107 1233 [Birtetal., 1983 Sodium selenite 100 |Hamster (Mesocricetus auratus) 1 [ 3 |0/5.00/10.0 mg/kg diet N [na| ADL U|FD| 25 | w 4 w|JV]|B|[C|[BEH| FDB | FCNS |WO 10 Y 0.158 Y 0.01030 | 0.652 10/ 10( 5)10| 7 [ 4] 4]|10[10] 4|74
108 1413 |Kezhou et al., 1987 Sodium selenite 100 |Rat (Rattus norvegicus) 2 | 4 |0/10/15/20 mg/kg diet N |na| ADL U | FD 5 w NR NR| JV [ M| C| BEH FDB FCNS | WO 10 15 Y 0.124 Y 0.00810 0.653 0980 |10 10| 5 (10| 7 | 4 |10]| 10| 10| 4 | 80
109 1332 |Halverson et al 1966 Se in food (seleniferous wheat) 100 |Rat (Rattus norvegicus) 2 | 8 |0/1.6/3.2/4.8/6.4/8.0/9.6/11.2 mg/kg diet N | na| ADL U | FD 6 w NR |NR|JV| M| C| BEH | FDB | WCON [ WO 8 9.6 Y 0.183 N 0.01701 | 0.744 0892 |10) 10| 5| 4| 6| 4[10[10]10] 4 [73
110 1223 |Beems and van Beek, 1985 Sodium selenite 100 |Hamster (Mesocricetus auratus) 2 5 10/0.10/0.30/0.63/1.26 mg/kg bw/d N [na| ADL M | FD 42 d NR NR| JV | F | C| BEH FDB FCNS | WO| 1.26 N 0.2425 Y 0.006140 1.26 10] 10| 1010|210 4| 4 1110473
111 1408 [Julius et al, 1983 Sodium selenite 100 |Hamster (Mesocricetus auratus) 1 [ 5 |0/10/20/40/80 mg/kg diet N [na| ADL U |FD| 21 d 4 w|JV]|B|[C[BEH| FDB | FCNS |WO 20 40 Y 0.092 Y 0.00850 1.85 370 |10(10| 5 |10| 7| 4 [10]| 10|10 4 [ 80
112 36834 |Tsunoda et al, 2000 Selenomethionine 100 |Mouse (Mus musculus) 2 4 10/0.26/0.63/1.96 mg/kg bw/d N | na DLY U | DR 14 d 7-8 w|JV| M| C| BEH FDB | WCON | WO| 1.96 Y 0.0245 N 0.003515 1.96 10| 5 5 5110 4| 4]10[10]| 4|67
113 36822 |Lalor and Llewellyn, 1979 Sodium selenite 45,66 |Gerbil (Meriones unguiculatus) 2 | 3 ]0/2.5/5.0 mg/L N [na| ADL U | DR 1 w NR |NR|JV| M|C| BEH | FDB | WCON [ WO 2.5 Y 0.068 Y 0.003886 0.0637 (10| 5 [ 5]10] 7| 4| 4[10]10] 4 | 69
114 36822 |Lalor and Llewellyn, 1979 Sodium selenite 45.66 |Gerbil (Meriones unguiculatus) 1 3 10/2.5/5.0 mg/L N | na| ADL U | DR 1 w NR NR|JV | M| C| BEH FDB | WCON | WO 25 Y 0.052 Y 0.003714 0.0796 | 10| 5 5(10] 7 4 4]110]10( 4|69
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Appendix 6.1 Mammalian Toxicity Data Extracted for Wildlife Toxicity Reference Value (TRV)

Selenium
Page 3 of 10
Ref Exposure Effects Conversion to mg/kg bw/day Result Data Evaluation Score
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115 1239 [Boylan et al, 1990 Sodium selenite 100 |Mouse (Mus musculus) 1| 2 [0/1.16 ug/g diet N |na| ADL M |FD| 6 |mo| NR |[NR|JV| F|C| BEH | BEH [ ACTV |WO 1.16 Y 0.023 N | 0.003092 0.156 (1010|1010 6 | 4 | 4 |10 10| 4 [ 78
116 | 14492 [Miller, 1938 Sodium selenite 100 |Pig (Sus scrofa) 2 | 5 [0/24.5/49/196/392 mg/kg diet N [na| ADL U|FD| 63 [ d 4 |mo|Jv|B|C|BEH| FDB | FCNS |wO 24.5 \ 315 Y 0.3020 0235 |10f10f 5|10 7|4a|af10f[10]4]74
117 1327 |Hadjimarkos, 1967 Soldium selenite 100 |Rat (Rattus norvegicus) 1] 2103 mg/L N | na| ADL U |DR| 21 d NR [NR|[JV | M| C|[BEH | FDB | WCON | WO 3 Y 0.1204 Y 0.00970 0242 [10[{ 5| 5|10 7| 4| 410|104 [69
118 1275 |Dasetal., 1989 Selenium 100 |Guinea pig (Cavia porcellus ) 1 2 [0/5.1 mg/kg diet N |na| ADL M | FD 60 d|21-25| d|JV]| B |[C| BEH FDB FCNS | WO 5.1 N 0.48 N 0.03758 0399 [10(10) 10| 4| 5| 4| 4]10[10]| 4|71
119 1497 [Palmer and Olson, 1974 Sodium selenite 100 |Rat (Rattus norvegicus) 3 | 4 ]0/3.09/6.08/8.87 mg/L N |na| ADL M |DR| 7 d 21 d[JV]|M]|C|BEH| FDB | WCON | WO 3.09 Y 0.066 Y | 0.009430 0441 (10 51010 7| 4| 4|10 10| 4 [74
120 1249 |Carmichael and Fowler, 1980 Sodium selenate 100 |Rat (Rattus norvegicus) 1 2 |0/15 mg/L N | na| ADL U | DR 22 w NR NR|JV | M| C| BEH FDB FCNS | WO 15 Y 0.357 Y 0.01081 0454 (10| 5 5(10] 7 4 4]110]10( 4|69
121 1497 [Palmer and Olson, 1974 Sodium selenate 100 |Rat (Rattus norvegicus) 4 | 4 [0/3.09/6.01/9.01 mg/L N |na| ADL M |DR| 7 d 21 d[JV]|M]|C|BEH | FDB | WCON | WO 3.09 Y 0.065 Y | 0.009570 0455 (10 51010 7| 4| 4|10 10| 4 |74
122 1521 |Raisbeck et al., 1996 Se in food 100 |Pronghorn (Antilocapra americana) 1 2 (0/14 mg/kg diet N |na| ADL M | FD | 164 d 6-96 | mo| JV | M| C| BEH FDB FCNS | WO 14 N 63 N 2.070 0493 |10 10|10 10| 5| 4| 4 |10 10| 4 | 77
123 1532 |[Salbe et al., 1990 sodium selenate 100 |Rat (Rattus norvegicus) 1 | 3 |0/4/6 mg/L N | na| ADL U |DR| 21 d 21 d|[JV]| F|C|BEH| FDB | FCNS | WO 4 Y 0.101 N 0.01258 0498 [10( 5| 5|10 6| 4| 4|10]|10[ 4 [68
124 1500 |Parshad and Sud, 1989 Selenium 100 |Rat (Rattus norvegicus) 1 2 [0/12.5 mg/kg diet N |na| ADL M | FD 4 w NR NR| JV [ M| C| BEH FDB FCNS | WO 12.5 Y 0.1476 Y 0.00650 0550 |10|10f10| 4| 7| 4] 4]10|10) 4|73
125 1323 |Gronbaek et al., 1995 Sodium selenite 100 |Rat (Rattus norvegicus) 1] 2 (033 mg/L N [na| ADL U | DR 6 d 3-4 w|JV|M|C| BEH [ FDB FCNS | WO 3.3 Y 0.08 Y 0.01550 0639 |10)| 5| 5([10] 7] 4| 4[10]10] 4 |69
126 14488 [Hadjimarkos, 1970 Sodium selenite 100 |Hamster (Mesocricetus auratus) 1 | 4 ]0/0.68/0.88/1.17 mg/kg bw/d N [na| ADL U | DR 4 w NR NR| JV [ M| C| BEH FDB | WCON | WO 0.68 Y 0.0919 N 0.01155 0680 |10| 5| 5([10(10| 4| 4|10 10| 4|72
127 1244 |Cabe, etal., 1979 Sodium selenate 100 |Rat (Rattus norvegicus) 1| 2 |0/10 mg/L N | na| ADL U |DR| 13 [ w 50 d|[JV]|M]|]C|BEH | FDB | WCON | WO 10 Y 0.523 N 0.04023 0769 [10[ 5| 5|10 6| 4| 4|10]|10[ 4 [68
128 1275 |Dasetal., 1989 Sodium selenite 100 |Guinea pig (Cavia porcellus ) 2 2 (0/13.68 mg/kg diet N |na| ADL U | FD 23 d|21-25| d|JV]| B |C| BEH FDB FCNS | WO 13.7 N 0.48 N 0.03758 1.07 10|/ 10| 5|10 5| 4| 4]10]|10)| 4|72
129 1523 |Rastogi et al., 1976 Sodium selenite 100 |Rat (Rattus norvegicus) 2 | 2 ]0/92.14 ug/org/d N [na| ADL U | DR 1 w 1 mo|Jv | B |C| BEH | FDB FCNS | WO 92.14 Y 0.039 N 0.007633 159 [10( 5| 5]10] 7 [ 4| 4]10)10( 4|69
130 14508 [Franke and Moxon 1937 Sodium selenite 100 |Rat (Rattus norvegicus) 1 2 [0/1.79 mg/kg bw/d N | na DLY U | FD 65 d 28 d [JV|M]|C| BEH FDB FCNS | WO 1.79 Y 0.063 Y 0.004260 1.79 1010 5 (10| 10| 4 | 4 10| 10| 4 | 77
131 14508 [Franke and Moxon 1937 Sodium selenite 100 |Rat (Rattus norvegicus) 2 | 2 ]|0/3.54 mg/kg bw/d N |na| DLY U | FD 5 d 28 d|JV| B|C|BEH | FDB FCNS | WO 3.54 Y 0.035 Y 0.00250 354 |10|10| 5 |10[{10]| 4| 4 |10[10] 4 |77
132 14508 |Franke and Moxon 1937 Sodium selenate 100 |Rat (Rattus norvegicus) 3 2 |0/50 mg/kg diet N | na DLY U | FD 5 d 28 d JV| B |C| BEH FDB FCNS | WO 50 Y 0.029 Y 0.002170 3.74 10110 5 (10| 7 4| 4 (10|10]| 4|74
Physiology
133 662 |Meyer et al 1982 Selenous acid 100 |Rat (Rattus norvegicus) 1 2 [0/1.0 mg/kg diet N |na| ADL U | FD 30 d NR NR| JV [ M| C| PHY PHY FDCV | WO 1 Y 0.24 Y 0.01540 | 0.0642 1010 5 (10| 7| 4| 4|10 10| 4 | 74
134 | 25957 [Kim and Mahan, 2001 Sodium selenite or Se-yeast 100 |Pig (Sus scrofa) 1 | 6 |0/1.0/3.0/5.0/7.0/10.0 mg/kg diet N |na| ADL U|FD| 12 [w ]| NR [NR|[JV]| B |C|[ PHY | PHY | FDCV | WO 5 7 Y 104 Y 2.340 0112 [ 0157 |10(10| 5 |[10| 7 | 4 [10| 10| 10| 4 [ 80
135 1228 |Bioulac-Sage et al., 1992 Sodium selenate 100 |Rat (Rattus norvegicus) 1 3 |0/2/4 mg/kg diet N [na| ADL U | FD 2 mo NR NR| JV | M| C| PHY PHY BLPR | WO 2 4 Y 0.471 N 0.03700 0.157 0314 [10(10]) 5 |(10) 6| 4 |10])10(10]| 4|79
136 1401 [Jenkins and Hidiroglou, 1986 Sodium selenate 100 |Cattle (Bos taurus ) 1 | 5 |0/1.0/3.0/5.0/10.0 mg/kg diet N |na| ADL U|FD| 6 w 3 d [JV]| M]|C|PHY | PHY | FDCV | WO 5 10 Y 61.5 N 2.030 0.165 [ 0330 |10(10| 5 |[10| 6 | 4 [10| 10| 10| 4 [ 79
137 14495 [Schoening, 1936 Selenium 100 |Pig (Sus scrofa) 1 3 |0/5/10 mg/kg diet N |na| ADL M | FD 1 mo 9 mo|JV| M| C| PHY PHY RPRT | WO 5 10 Y 49.89516 N 1.709 0.171 0343 | 10| 10|10 4 [ 6 | 4 |10| 10| 10| 4| 78
138 1454 |Mandisodza et al., 1979 Sodium selenite 100 |Pig (Sus scrofa) 2 | 310/2.8/5.2 mg/kg diet N |na| ADL M | FD| 61 d 5-7 w|JV]| B|C|PHY | PHY [ FDCV |WO| 5.2 Y 42.1 Y 1.530 0.189 10/ 10({10) 10| 7 [ 4] 4| 1]10] 4|70
139 1271 |Coudray, et. al. 1996 Sodium Selenite 100 |Rat (Rattus norvegicus) 1 2 [0/2.5 mg/kg diet N |na| ADL U | FD 8 w NR NR| JV [ M| C| PHY PHY HTRT | WO 25 Y 0.455 N 0.03596 0.198 10|/ 10| 5|10 6| 4| 4]10]|10)| 4|73
140 | 25958 [Kim and Mahan, 2001 Sodium selenite 100 |Pig (Sus scrofa) 1 | 2 |0/3/7/10 mg/kg diet N|nal] ADL |UX|FD| 14 | w| NR |[NR|JV | F | C| PHY | PHY [ FDCV | WO 10 Y 88 Y 1.980 0.225 10/ 10({10) 10| 7 [ 4] 4| 1]10] 4|70
141 25958 |Kim and Mahan, 2001 Se in food (selenium yeast) 100 |Pig (Sus scrofa) 2 | 4 |0/3/7/10 mg/kg diet N |na| ADL UX'| FD 14 w NR NR| JV [ F | C| PHY PHY FDCV | WO 10 Y 101 Y 2.380 0.236 10(10] 1010 7| 4| 4 1]110( 4|70
142 | 25948 [Kim and Mahan, 2001 Sodium selenite 100 |Pig (Sus scrofa) 1 | 4 |0/5/10/15/20 mg/kg diet N |na| ADL U|FD| 12 [ w 8 w | JV | B|C| PHY | PHY [ FDCV | WO 10 15 Y 74.4 Y 1.890 0254 | 0381 |10(10| 5 |10| 7| 4 (10| 10| 10| 4 [ 80
143 1312 |Goehring et al., 1984 Se in food (seleniferous wheat and oats)| 100  [Pig (Sus scrofa ) 4 | 4 [0/2.58/5.60/8.4 mg/kg diet N |na| ADL M | FD 6 w NR |NR|JV | B [ C| PHY [ PHY FDCV | WO 8.4 Y 31.08 Y 0.980 0.265 10| 10|10f[10( 7 [ 4| 4] 1])10)4]70
144 | 21131 [Perry et al, 1980 Sodium selenite 100 |Rat (Rattus norvegicus) 1| 2 [0/3.6 mg/L N | na| ADL U |DR| 18 [mo| NR [NR|[JV | F |C|[ PHY | PHY | BLPR |WO| 36 N 0.35 N 0.02105 | 0.396 10/ 5[ 5])10| 5| 4] 4]10[10] 4|67
145 1312 |Goehring et al., 1984 Sodium selenite 100 |Pig (Sus scrofa) 2 | 4 |0/2.63/5.69/8.33 mg/kg diet N |na| ADL M | FD 17 w NR NR| JV [ B | C| PHY PHY FDCV |WO| 8.33 Y 40.74 Y 2.270 0.464 10(10] 1010 7| 4| 4 1]110( 4|70
146 1501 |[Pathak and Datta 1984 sodium selenite 100 |Goat (Capra hircus) 1| 4] 0/3/6/10 mg/kg bw N |na| DLY U |OR| 17 d 6 mo | AD |NR| C| PHY | PHY [ RPRT | WO 3 6 Y 9 N 0.4182 3.0 6.0 10| 8 [10) 10|10 4 | 10| 10| 6 | 4 | 82
147 1281 |Demirel-Yilmaz et al., 1998 Sodium selenite 100 |Rat (Rattus norvegicus) 1 2 |0/4.2 mg/kg diet N [na| ADL M | FD 18 w NR NR| Jv | B | C| PHY PHY GPHY | KI 4.2 Y 0.3 N 0.02554 0358 |10 10]10( 10| 6 4 4]110]10(4]78
148 1603 |Turan et al 1997 Sodium selenite 100 |Rabbit (Oryctolagus cuniculus) 1| 2 ]0/10 mg/kg diet N | na| ADL U |FD| 14 w NR |NR|JV | B | C| PHY | PHY | GPHY [ IN 10 Y 1.34 N 0.08739 0652 |10) 10| 5 (10| 6 | 4| 4 [10]10] 4 [ 73
Pathology
149 1401 [Jenkins and Hidiroglou, 1986 Sodium selenate 100 |Cattle (Bos taurus ) 1 | 5 |0/1.0/3.0/5.0/10.0 mg/kg diet N |na| ADL U|FD| 6 w 3 d[JV]|M]C|[PTH | ORW | ORWT | KI 1 3 Y 62.76 N 2.037 0.0329 | 0.0986 |10 10| 5 |10 6 | 4 [10[10] 10| 4 [ 79
150 662 |Meyer et al 1982 Selenous acid 100 |Rat (Rattus norvegicus) 1 2 [0/1.0 mg/kg diet N |na| ADL U | FD 30 d NR NR| JV [ M| C| PTH ORW | SMIX | HE 1 Y 0.24 Y 0.01540 | 0.0642 1010 5 (10| 7| 4| 4|10 10| 4 | 74
151 1450 |Mahan and Moxon, 1984 Sodium selenite 100 |Pig (Sus scrofa) 1 | 7 |0/2.5/5/7.5/10/20/40 mg/kg diet N |na| ADL U |FD| 37 d 4 w|JV]| B|C| PTH HIS GHIS | HA 25 5 Y 17.8 Y 0.510 0.0716 | 0.143 |10 10| 5 |10 7 | 4 [10[ 10| 10| 4 [ 80
152 1475 |Abdo, 1994 Sodium selenite 45.66 |Rat (Rattus norvegicus) 2 6 (0/0.17/0.28/0.50/0.86/1.67 mg/kg bw/d N |na| ADL UX | DR 13 w 6 w|JV]| F|C|PTH HIS GLSN | Kl 0.17 0.28 Y 207 Y 0.01560 | 0.0776 | 0.128 | 10| 5 | 10| 10| 10| 4 [ 10| 10| 10| 10| 89
153 1496 [Palmer et al., 1982 Selenium 100 |Rat (Rattus norvegicus) 1 | 3 |0/0.94/85.6 mg/kg diet N |na| ADL M |FD| 4 w | NR |[NR|JV|NR|C| PTH | ORW [ ORWT | LI 0.94 8.56 Y 0.232 N 0.02067 | 0.0838 | 0.763 |[10[10) 10| 10| 6 | 4 | 8 [ 10| 10| 4 [ 82
154 1475 |Abdo, 1994 Sodium selenate 41.79 |Rat (Rattus norvegicus) 1 6 [0/0.31/0.47/0.88/1.35/1.84 mg/kg bw/d N |na| ADL UX | DR 13 w 6 w|JV]| F|C|PTH HIS GLSN | Kl 0.31 0.47 Y 0.196 Y 0.01470 0.130 0196 | 10| 5|10 10| 10| 4 | 10| 10| 10| 10| 89
155 | 36818 [Johnson, et al., 2000 Sodium selenite 100 |Mouse (Mus musculus) 1| 4 ]0/1/3/9 mg/L N |na| ADL U |DR| 14 d 6-7 w|JV|M|C|PTH | ORW [ SMIX | TS 1 3 Y 0.02132 N | 0.003101 [ 0.145 | 0436 |10 5| 5 [10| 6 | 4 [10]| 10| 10| 4 [ 74
156 1312 |Goehring et al., 1984 Sodium selenite 100 |Pig (Sus scrofa) 2 | 4 |0/2.63/5.69/8.33 mg/kg diet N |na| ADL M | FD 17 w NR NR| JV | B | C| PTH ORW | SMIX LI 2.63 5.69 Y 41.16 Y 2.310 0.148 0319 | 1010|1010 7 | 4| 10| 10| 10| 4 | 85
157 1477 |OToole and Raisheck 1995 Selenomethionine 100 |Cattle (Bos taurus ) 1 | 4 ]0/0.15/0.28/0.8 mg/kgbw/d | N | na[ DLY U |FD| 120 | w | 10-12 [mo|[ JV | M | C| PTH HIS HYPL [ FO| 0.15 0.28 N 260 N 6.638 0.150 [ 0280 |10( 10| 5 |10/ 10| 4 [10| 10| 10| 4 [ 83
158 1224 |Behneetal., 1992 sodium selenite 100 |Rat (Rattus norvegicus) 1 2 02 mg/kg diet N [na| ADL U | FD| 110 d 30 d V| M| C| PTH ORW SMIX LI 2 Y 0.382 N 0.03115 0.163 1010 5|10 6| 4| 4])10[10]| 4|73
159 1224 |Behne et al., 1992 L-Selenomethionine 100 |Rat (Rattus norvegicus) 2 | 2|02 mg/kg diet N | na| ADL U |FD| 110 | d 30 d|JV|M|C| PTH | ORW | SMIX [wWO 2 Y 0.34 N 0.02830 | 0.166 10(10| 5]10| 6 [ 4| 410|104 |73
160 1448 |Mahan and Magee, 1991 Sodium selenite 100 |Pig (Sus scrofa) 1 3 0/5.0/15.0 mg/kg diet N |na| ADL UX| FD 35 d 23 d[JV]| B|C|PTH HIS GLSN | FO 5 15 Y 315 Y 1.070 0.170 0510 | 10| 10| 10|10 7 | 4 | 10| 10| 10| 4 | 85
161 2788 [Nehruetal., 1997 Sodium selenite 100 |Rat (Rattus norvegicus) 1| 2 ]0/0.175 mg/kg bw N |na| EOD U |GV| 8 w| NR |[NR|JV| F|C| PTH | ORW [ SMIX | BR| 0.175 Y 0.195 N 0.01792 | 0.175 10| 8 [ 510|104 ] 4| 3|10] 4|68
162 1448 |Mahan and Magee, 1991 Calcium selenite 100 |Pig (Sus scrofa) 2 3 0/5.0/15.0 mg/kg diet N |na| ADL UX| FD 35 d 23 d[JV]| B|C|PTH HIS GLSN | FO 5 15 Y 315 Y 1.151 0.183 0548 | 1010|1010 7 | 4 | 10| 10| 10| 4 | 85
163 1271 |[Coudray, et. al. 1996 Sodium Selenite 100 |Rat (Rattus norvegicus) 1] 2 [0/25 mg/kg diet N |na| ADL U|FD| 8 w | NR |[NR|JV| M| C| PTH | ORW | ORWT | HE 25 Y 0.455 N 0.03596 | 0.198 10/ 10( 5)10| 6 [ 4| 4 [10[10] 4 |73
164 1312 |Goehring et al., 1984 Se in food (seleniferous wheat and corn)] 100  [Rat (Rattus norvegicus) 3 | 4 |0/2.58/5.6/8.4 mg/kg diet N |na| ADL M | FD 4 w NR |NR[JV | M|[C| PTH | ORW | SMIX | LI 2.58 5.6 Y 0.3372 N 0.02811 0.215 0467 |10) 10| 1010 6 | 4 [10[10]| 10| 4 | 84
165 1635 |[Yaeger et al 1998 sodium selenite 100 |Cattle (Bos taurus) 1 | 3 |0/6/12 mg/kg diet N |na|] DLY |UX|FD| 4 |mol NR |[NR|GE| F | C| PTH ITX GITX | WO 12 Y 550 N 12.29 0.268 10/ 10(10) 10| 6 [ 4 | 4 [10| 10| 4 | 78
166 1477 |OToole and Raisheck 1995 Sodium selenite 100 |Cattle (Bos taurus) 2 | 4 ]0/0.15/0.28/0.8 mg/kg bw/d N | na DLY U | FD| 120 d | 10-12 {mo| V| M| C| PTH HIS GHIS | FO 0.28 0.8 N 260 N 6.638 0.280 0.80 10| 10| 5 |10f10| 4 | 10| 10| 10| 4 | 83
167 1566 |[Spallholz et al., 1973 Sodium selenite 100 |Mouse (Mus musculus) 2 | 10 )0/0.75/1.25/1.75/2.25/3.75/5.0/7.5/10|mg/kg diet N | na| ADL U|FD| 5 w| NR |[NR|JV| B |C| PTH | ORW | ORWT | SP | 225 2.75 Y 0.0187 N | 0.002609 [ 0.314 | 0384 |10 10| 5 [10| 6 | 4 [10]| 10| 10| 4 [ 79
168 1442 |Liuetal., 1994 Sodium selenite 100 |Rat (Rattus norvegicus) 1 | 4 ]0/0.509/2.003/4.05 mg/kg diet N |na| ADL M | FD 2 w 45 d [JV]| F|[C|PTH ORW | ORWT | LI 4.05 Y 0.164 Y 0.01330 0.328 10(10] 1010 7| 4| 4 1]110( 4|70
169 1390 |Ip, 1984 Sodium selenite 100 |Mouse (Mus musculus) 1] 2 [0/25 mg/kg diet N |na| ADL U|FD| 2 w 8 w|JV| F|C|PTH | ORW [ SMIX | LI 25 N 0.0225 N | 0.003037 [ 0.337 10/ 10 5| 10| 5[ 4] 4[10[10] 4|72
170 1597 |Thorlacius-Ussing et al., 1988 Sodium selenite pentahydrate 30.02 |Rat (Rattus norvegicus) 1 2 |0/10 mg/L N | na| ADL U | DR 21 d 25 d V| F|C| PTH HIS GLSN | WO 10 Y 0.0902 N 0.01136 0.378 10| 5 5110| 6 | 4] 4[10]10]| 4|68
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Appendix 6.1 Mammalian Toxicity Data Extracted for Wildlife Toxicity Reference Value (TRV)
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171 1413 |Kezhou et al., 1987 Sodium selenite 100 |Rat (Rattus norvegicus) 1 | 4 |0/5/10/20 mg/kg diet N |na| ADL U [ FD 5 w NR |NR[JV | M|[C| PTH | ORW [ ORWT | LI 5 10 Y 0.2925 Y 0.02270 0.388 0776 |10[ 10| 5 (10| 7 | 4 |1 10| 10)| 10| 4 | 80
172 1475 |Abdo, 1994 Sodium selenite 45.66 |Mouse (Mus musculus) 4 | 6 [0/0.26/0.56/0.91/1.61/3.31 mg/kg bw/d N |na| ADL UX | DR 13 w 6 w|JV]|M|C|PTH ORW | ORWT | KI 0.91 1.61 Y 0.0393 Y 0.00380 0.416 0735 | 10| 5 [10f10( 7 | 4| 10| 10| 10| 10| 86
173 1332 |Halverson et al 1966 Se in food (seleniferous wheat) 100 |Rat (Rattus norvegicus) 2 | 8 |0/1.6/3.2/4.8/6.4/8.0/9.6/11.2 mg/kg diet N | na| ADL U | FD 6 w NR |NR|JV | M|C| PTH | ORW | SMIX | SP 4.8 6.4 Y 0.239 N 0.02118 | 0.425 0567 |10) 10| 5[ 4| 6| 4 [10[10]10] 4 [73
174 1276 |Dausch and Fullerton, 1993 Sodium selenite 45.66 |Rat (Rattus norvegicus) 5 | 4 |0/10/30/100 mg/kg diet N |na| ADL U | FD 1 w NR NR| JV [ M| C| PTH ORW | ORWT | LI 10 30 N 0.18 N 0.01678 0.426 1.28 10|/ 10| 5|10 5| 4|10| 10| 10| 4| 78
175 1276 |Dausch and Fullerton, 1993 Selenocystine 47.27 |Rat (Rattus norvegicus) 2 | 3 |0/10/20 mg/kg diet N | na| ADL U | FD 1 w NR |NR|JV | M|[C| PTH | ORW [ SMIX | LI 10 20 N 0.18 N 0.01678 | 0.441 0881 |10) 10| 5 (10| 5| 4 [10[10] 10| 4 [ 78
176 1256 |Chen et al., 1985 Sodium selenite 100 |Rat (Rattus norvegicus) 1 | 4 ]0/2/4/8 mg/L N [na| ADL U [DR]| 32 d NR NR| JV [ M| C| PTH ITX GITX | WO 4 8 Y 0.147 N 0.01763 0.480 0959 | 10| 5| 5|10 6 | 4]|10]|10| 10| 4| 74
177 1521 |Raisbeck et al., 1996 Se in food 100 |Pronghorn (Antilocapra americana ) 1| 2014 mg/kg diet N | na| ADL M |[FD| 164 | d | 6-96 [ mo| JVv | M | C| PTH ITX GITX | WO 14 N 63 N 2.070 0.493 10(10[10] 10| 5[ 4| 4 ]10)10( 4|77
178 1223 |Beems and van Beek, 1985 Sodium selenite 100 |Hamster (Mesocricetus auratus) 1 5 (0/0.1/0.31/0.61/1.21 mg/kg bw/d N [na| ADL M | FD| 42 d NR NR| JV [ M| C| PTH HIS USTR LI 0.610 1.21 N 0.097 Y 0.00514 0.610 1.21 10| 10| 10|10 10| 4 | 10| 10| 10| 4 | 88
179 1223 |Beems and van Beek, 1985 Sodium selenite 100 |Hamster (Mesocricetus auratus) 2 | 5 ]0/0.10/0.30/0.63/1.26 mg/kg bw/d N | na| ADL M | FD | 42 d NR |NR|[JIV| F [C| PTH HIS USTR | LI 0.630 1.26 N 0.2425 Y 0.006 0.630 1.26 10| 10| 10| 10|10 4 | 10| 10| 10| 4 | 88
180 1312 |Goehring et al., 1984 Sodium selenite 100 |Rat (Rattus norvegicus) 4 | 4 [0/2.63/5.69/8.33 mg/kg diet N |na| ADL M | FD 4 w NR NR| JV [ M| C| PTH ORW | SMIX LI 8.33 Y 0.1994 N 0.01825 0.763 10|/ 10| 10|10 6 | 4| 4 1110 4 (69
181 1364 |Hermann, et.al. 1991 L-selenomethionine 100 |Rat (Rattus norvegicus) 3 | 3 |0/10/16 mg/kg diet N | na| ADL U |FD| 12 w NR |NR|JV| F |[C| PTH HIS GHIS | LI 10 16 N 0.124 N 0.01235 | 0.996 159 [10(10| 5]10) 5| 4 [10]|10) 10| 4 |78
182 1392 |Ishikawa et al, 1992 Sodium selenite 100 |Mouse (Mus musculus) 1 5 |0/1/2/4/8 mg/L N | na NR U | DR 12 w 5 w|JV]|M|C|PTH ORW | ORWT | LI 8 Y 0.03979 N 0.005438 1.09 10| 5| 5|10 6| 4| 4]10]|]10| 4|68
183 1507 |Piccirillo et al 1983 Sodium selenite 45.66 |Mouse (Mus musculus ) 1 | 6 |0/2.5/5.0/10.0/20.0/40.0 mg/kg bw/d N [ na DLY U |GV 8 d 64 d|JV| F|C| PTH ITX ATAX | WO 2.5 5 N 0.0265 N 0.003742 1.14 2.28 10| 8 |10 1010 4 | 10| 10| 10| 4 | 86
184 1394 |Jacobs and Forst, 1981 Sodium selenite 100 |Mouse (Mus musculus) 2 4 10/10.3/32.3/49.8 ug/org/d N | na| ADL U | DR 50 w 6 w|JV]| F|C| PTH HIS GLSN LI 49.8 Y 0.0412 N 0.005611 121 10| 5 5110 6| 4] 4[10]10]| 4|68
185 1364 |Hermann, et.al. 1991 D-selenomethionine 100 |Rat (Rattus norvegicus) 2 | 3 |0/10/16 mg/kg diet N | na| ADL U |FD| 12 w NR |NR|JV| F |[C| PTH HIS GHIS | LI 16 N 0.124 N 0.01235 1.59 10(10| 5]10| 5[ 4| 4]10)10[ 4|72
186 1507 |Piccirillo et al 1983 Sodium selenite 45.66 |Mouse (Mus musculus) 2 2 [0/3.5 mg/kg bw/d N [ na DLY U |GV 8 d 64 d [GE| F|[C| PTH ITX GITX | WO 35 Y 0.0456 N 0.005428 1.60 10| 8 |10 10|10 4| 4 |10 10| 4 | 80
187 1408 |Julius et al, 1983 Sodium selenite 100 |Hamster (Mesocricetus auratus) 1 | 5 |0/10/20/40/80 mg/kg diet N |na| ADL U|[FD| 21 d 4 w|JV|B|C|PTH | ORW [ ORWT | KI 40 80 Y 0.078 N 0.008438 4.33 8.65 10/ 10| 5|10 5| 4 |10| 10| 10| 4 | 78
188 1394 |Jacobs and Forst, 1981 Sodium selenite 100 |Mouse (Mus musculus) 1 7 |0/1/4/8/16/32/64 mg/L N |na| ADL U [DR| 46 d 6 d[JV]| F|[C|PTH HIS NCRO | LI 32 64 N 0.02695 N 0.003829 4.55 9.09 10| 5| 5|15 4]|10]10]|10)| 4|73
189 1538 |Sayato et al 1993 seleno-DL-cystine 100 |Mouse (Mus musculus) 1 | 5 |0/10/20/30/40 mg/kg bw/d N |na| 6perw [ U |GV| 30 d 5 w|JV|M]|V]| PTH HIS GLSN | LI 20 30 Y 0.025 N 0.00331 20.0 300 |10| 8 | 5|10f{10] 4 |10|10[10] 4 |81
190 1312 |Goehring et al., 1984 Se in food (seleniferous wheat and oats)| 100 [Pig (Sus scrofa ) 1 | 4 ]0/2.58/5.60/8.4 mg/kg diet N |na| ADL M | FD 6 w NR |NR|[JV| B |[C| PTH | ORW | SMIX | LI 2.58 Y 33.18 Y 1.050 0.0816 (10| 10(10|10) 7 | 4 [ 4|10]10]| 4 |79
191 1228 |Bioulac-Sage et al., 1992 Sodium selenate 100 |Rat (Rattus norvegicus) 1| 3 |0/2/4 mg/kg diet N | na| ADL U | FD 2 mo| NR [NR|[JV | M| C| PTH [ ORW | SMIX | LI 2 Y 0.471 N 0.03700 0.157 |10) 10| 5 (10| 6 | 4 | 4 [10]10] 4 [ 73
192 | 14498 [Wahlstrom et al, 1956 Sodium selenite 100 |Pig (Sus scrofa) 1|2 fo7 mg/kg diet N |na| ADL U|FD| 5 [w]| NR [NR[JIV|NR|C]| PTH | ITX | GITX |WO 7 Y 7439 Y 1.730 0163 |10 10| 5 10| 74| 4a|10|[10]4]74
193 1219 |Baker etal., 1989 Sodium selenite 100 _[Pig (Sus scrofa) 3 | 2 ]0125 mg/org/d N | na| ADL M | FD 9 w | 8-14 d|JV| B|C| PTH ITX GITX | WO 12.5 N 61 N 2.016 0205 |10[ 101010 5| 4| 4 | 10| 10| 4 | 77
194 1475 |Abdo, 1994 Sodium selenate 41.79 |Mouse (Mus musculus) 3 | 6 |0/0.55/1.07/1.87/2.95/5.45 mg/kg bw/d N |na| ADL UX | DR 13 w 6 w|JV]|M|C|PTH ORW | ORWT | KI 0.55 Y 0.0386 Y 0.00490 0230 |10 5101010 4| 4 |10|10) 10| 83
195 14492 |Miller, 1938 Sodium selenite 100 _[Pig (Sus scrofa) 2 | 5 |0/24.5/49/196/392 mg/kg diet N |na| ADL U |[FD| 63 d 4 mo|JV| B |C| PTH HIS GHIS | MT 24.5 Y 315 Y 0.3020 0235 |10[ 10 5 [10( 7 | 4| 4 ]|110]| 10| 4| 74
196 | 14498 [Wahlstrom et al, 1956 Sodium selenite 100 |Pig (Sus scrofa) 3 | 2 [o/10 mg/kg diet N |na| ADL U|[FD| 3 |mo| NR [NR|JIV|NR|[C]| PTH [ 1TX | GITX |wO 10 Y 62.2 Y 1.580 0254 |10f10f 5|10 7|4a|af10f10]4]7
197 1540 |Schroeder, 1967 Sodium selenite 100 |Mouse (Mus musculus) 1| 2102 mg/L N | na| ADL U [DR| 339 d 21 d|JV| B|C| PTH HIS GHIS LI 2 Y 0.0587 N 0.00772 0263 |10 5[ 5 (10 6 | 4| 4|10 10| 4 | 68
198 1540 |Schroeder, 1967 Sodium selenite 100 |Rat (Rattus norvegicus) 2 2 [0/2 mg/L N [na| ADL U | DR 16 d 21 d[JV]| B|C|PTH HIS GHIS LI 2 Y 0.037 N 0.00509 0275 |10| 5| 5|10 6 | 4| 4|10 10| 4| 68
199 1602 |Turan etal., 1997 Sodium selenite 45,66 |Rabbit (Oryctolagus cuniculus) 1| 2 ]0/10 mg/kg diet N [na| ADL U |FD| 12 w NR |NR|JV| B |C| PTH HIS GHIS | BO 10 Y 2.006 N 0.1218 0277 |10) 10| 5 (10| 6 | 4| 4 [10]10] 4 [ 73
200 | 14497 [Wahlstrom and Olson, 1959 Sodium selenite 100 |Pig (Sus scrofa) 1| 2 o0 mg/kg diet N|na|] ADL | U |FD]| 239 [ d 8 w|GE| F|C|PTH| HIS | GHIS | FO 10 Y | 1133981 | N 3.356 0296 (10| 10| 5]|10| 6| 4| 4f10f[10[4]73
201 1219 |Baker et al., 1989 Se in food (Astragalus bisculatus) 100 |Pig (Sus scrofa) 1| 2 ]0/18.7 mg/org/d N [na| ADL M [ FD 9 w| 814 | w|JV|B|C| PTH ITX GITX | WO 18.7 N 61 N 2.016 0307 |10) 10| 10f{10| 5| 4| 4 [10]10] 4 [ 77
202 | 1612 [Wahlstrom etal., 1984 sodium selenite 100 |Pig (Sus scrofa) 1| 2 |o81 mg/kg diet N |na| ADL M|FD| 6 [w] 56 |w|Jv|[M]|C]|PTH| ITX | GITX [wO 8.1 Y 15.28 N 0.6461 0343 |10 10| 10|10 6| 4| 4a|10][10]4]78
203 1219 |Baker et al., 1989 Se in food (Astragalus praelongus) 100 |Pig (Sus scrofa) 2 | 2 ]0/215 mg/org/d N [na| ADL M [ FD 9 w| 814 | w|JV|B|C| PTH ITX GITX | WO 215 N 61 N 2.016 0352 |10) 10| 10f{10| 5| 4| 4 [10]10] 4 [ 77
204 1323 |Gronbaek et al., 1995 Sodium selenite 100 |Rat (Rattus norvegicus) 1 2 [0/3.3 mg/L N [na| ADL U [DR]| 35 d 3-4 w|JV]|M|C|PTH ORW | ORWT | KI 33 Y 0.22 Y 0.0240 0360 |10| 5| 5|10 7| 4] 4]10]|10| 4|69
205 1276 |Dausch and Fullerton, 1993 Selenomethionine 40.26 |Rat (Rattus norvegicus) 1| 2 ]0/10 mg/kg diet N [na| ADL U | FD 1 w NR |NR|JV | M|[C| PTH | ORW [ SMIX | LI 10 N 0.18 N 0.01678 0375 |10) 10| 5 [10| 5| 4| 4 [10]10] 4 [72
206 1276 |Dausch and Fullerton, 1993 Sodium selenate 41.79 |Rat (Rattus norvegicus) 8 3 10/10/30 mg/kg diet N [na| ADL U | FD 5 w NR NR|JV | M| C| PTH ORW | ORWT | LI 10 N 0.18 N 0.01678 039 |(10(10) 5 (10| 5| 4| 4)10(10]| 4|72
207 1396 |Jaffe and Mondragon, 1975 Selenium 100 |Rat (Rattus norvegicus) 1 | 3 |0/4.5/10 mg/kg diet N | na| ADL U | FD 5 w 21 d|JV| B|C|PTH| ORW | SMIX [ SP 45 N 0.267 N 0.02320 0391 |10) 10| 5 (10| 5] 4| 4[10]10] 4 [ 72
208 1532 |Salbe et al., 1990 sodium selenate 100 |Rat (Rattus norvegicus) 1 3 |0/4/6 mg/L N [na| ADL U [DR]| 21 d 21 d [JV]| B|C|PTH ORW | ORWT | DT 4 Y 0.101 N 0.01258 0498 | 10| 5| 5|10 6 | 4| 4|10 10| 4 | 68
209 1276 |Dausch and Fullerton, 1993 Selenium sulfide 55.19 |Rat (Rattus norvegicus) 3 | 5 |0/10/30/100/300 mg/kg diet N | na| ADL U | FD 3 w NR |NR|JV | M|[C| PTH | ORW [ SMIX | LI 10 N 0.18 N 0.01678 0514 | 10| 10| 5[ 5| 5] 4| 4[10]10] 4 |67
210 1276 |Dausch and Fullerton, 1993 Sodium selenide 63.2 |Rat (Rattus norvegicus) 4 | 4 [0/10/30/60 mg/kg diet N |na| ADL U | FD 3 w NR NR| JV [ M| C| PTH ORW | SMIX LI 10 N 0.18 N 0.01678 0589 | 10|10 510 5| 4| 4]|10|10| 4|72
211 1629 |Wilson et al 1988 Sodium selenite 45.66 _|Pig (Sus scrofa) 1 | 4 ]0/1.4/2.6/4.2 mg/kg bw/d N | na DLY U [OR]| 20 d 6 w|JV|[M]|C| PTH HIS GHIS | WO 14 Y 9.9 N 0.4522 0639 |10 8 [10[(10( 10| 4 | 4 | 10| 10| 4 | 80
212 1413 |Kezhou et al., 1987 Sodium selenite 100 |Rat (Rattus norvegicus) 2 | 4 |0/10/15/20 mg/kg diet N |na| ADL U | FD 5 w NR NR| JV [ M| C| PTH ORW | SMIX | KI 10 Y 0.124 Y 0.00810 0653 |10| 10| 5 (10| 7 | 4| 4]|110| 10| 4| 74
213 15262 [Palmer et al 1983 Se in food (seleniferous corn) 100 |Rat (Rattus norvegicus) 2| 2078 ug/g diet N [na| ADL M [ FD 4 w NR |NR|JV | M| C| PTH | ORW | ORWT | KI 7.8 Y 0.21596 N 0.01949 0704 |10) 10|10 4| 6| 4| 4 [10]10] 4 [ 72
214 15262 [Palmer et al 1983 Sodium selenite 100 |Rat (Rattus norvegicus) 1 2 (0/8.0 ug/g diet N [na| ADL U | FD 4 w NR NR| JV [ M| C| PTH ORW | ORWT | KI 8 Y 0.16976 N 0.01599 0754 | 10|10 5|10 6 | 4| 4]|10| 10| 4|73
215 1496 |Palmer et al., 1982 Selenomethionine 100 |Rat (Rattus norvegicus) 4 | 2 [0/8.27 mg/kg diet N [na| ADL M [ FD 4 w NR |NR| JV |NR|[C| PTH | ORW [ ORWT | LI 8.27 Y 0.153 N 0.01468 0794 |10) 10| 1010 6 | 4| 4 [10]10] 4 [ 78
216 | 1499 [Panteretal., 1996 Seleno-dl-methionine 100 |Pig (Sus scrofa) 3 | 2 [or2s mg/org/d N |na| ADL U|[FD| 6 |w]| 810 |w]|Jdv|B|C|PTH| HIS | USTR | BR 25 N 315 N 1171 0794 |10f10| 5|05 |4a|af10f10f4a]n
217 1499 |Panter et al., 1996 Sodium (plant form) 100 |Pig (Sus scrofa) 2 | 2 |0/25 mg/org/d N [na| ADL U | FD 6 w| 810 | w|JV]| B|C| PTH HIS USTR | BR 25 N 315 N 1.171 0794 | 10| 10| 5[ 4| 5] 4| 4[10]10] 4 |66
218 | 1499 [Panteretal., 1996 Sodium selenate 100 |Pig (Sus scrofa) 1| 2 |o25 mg/org/d N |na| ADL U|[FD| 6 |w]| 810 |w]|Jdv|B|C|PTH| HIS | USTR | BR 25 N 315 N 1171 0794 |10f10| 5|05 |4a|af10f10f4a]n
219 1496 |Palmer et al., 1982 Sodium selenite 100 |Rat (Rattus norvegicus) 3 | 2 |0/8.22 mg/kg diet N | na| ADL M | FD 4 w NR |NR|[ JV |NR|[C| PTH | ORW | ORWT | LI 8.22 Y 0.133 N 0.01308 0809 |10[10f[10[(10( 6 | 4 | 4 |10| 10| 4 | 78
220 1496 |Palmer et al., 1982 Se in food (seleniferous corn) 100 |Rat (Rattus norvegicus) 2 2 10/8.28 mg/kg diet N | na| ADL M | FD 4 w NR NR| JV |NR| C| PTH ORW | ORWT | LI 8.28 Y 0.131 N 0.01292 0817 |[10(10)10f(10) 6| 4| 4 |)10[10]| 4|78
221 15262 [Palmer et al 1983 Sodium selenite 100 |Rat (Rattus norvegicus) 4 | 2 [0/10 ug/g diet N | na| ADL U [ FD 8 w NR |NR|[JV | M[C| PTH [ ORW | ORWT | KI 10 Y 0.3624 N 0.02983 0823 |10[10| 5|10 6 | 4| 4 |110]| 10| 4| 73
222 12934 [Obermeyer et al, 1971 Sodium selenite 100 |Rat (Rattus norvegicus) 1 2 [0/9 mg/kg diet N [na| ADL U | FD 4 w NR NR| JV [NR| C| PTH ORW | SMIX LI 9 Y 0.1188 N 0.01192 0903 |10 10| 510 6 | 4| 4 |10| 10| 4|73
223 1523 |Rastogi et al., 1976 Sodium selenite 100 |Rat (Rattus norvegicus) 1| 2 |0/128.6 ug/org/d N [na| ADL U | DR 8 w 1 mo|[Jv | B |C|PTH | ORW | SMIX | BR 128.6 Y 0.135 N 0.01633 0953 |10)| 5| 5|10 7] 4| 4[10]10] 4 |69
224 14489 [Halverson et al., 1962 Sodium selenite 100 |Rat (Rattus norvegicus) 2 2 [0/10 mg/kg diet N [na| ADL U | FD 18 d NR NR|NR| M| C| PTH ORW | SMIX LI 10 Y 0.133 N 0.01308 0984 | 10|10 5|10 6 | 4| 4 ]|10| 10| 4|73
225 14489 [Halverson et al., 1962 Potassium selenate 100 |Rat (Rattus norvegicus) 1| 2 ]0/10 mg/kg diet N [na| ADL U |FD| 18 d NR |NR|NR| M |[C| PTH | ORW [ SMIX | LI 10 Y 0.1402 N 0.01366 1.02 [10(10| 510 6 [ 4| 4 ]|10)10( 4|73
226 | 1630 [Wilson et al 1983 Sodium selenite 100 |Pig (Sus scrofa) 1 | 3 |0/25/52 mg/kg diet N |na| ADL U|[FD| 15 | d | NR [mo|Jdv | B|[C]|PTH | HIS | GHIS | HE 25 Y 14.8 N 0.6294 106 [10|10| 5|10 6| 4| 4|10|10]| 4|73
227 21137 |Cutler, 1974 Sodium selenate 41.79 |Rat (Rattus norvegicus) 1| 2 ]0/24 mg/L N | na NR U | DR 5 mo[ NR |NR[JIJV|[M]|C| PTH | ORW | SMIX | LI 24 Y 0.321 N 0.03560 1.11 10| 5| 5|10 6| 4] 4]10])]10| 4|68
228 1364 |Hermann, et.al. 1991 Sodium selenite 100 |Rat (Rattus norvegicus) 1 2 |0/16 mg/kg diet N [na| ADL U | FD 8 w NR NR|JV | F | C| PTH HIS GHIS LI 16 N 0.124 N 0.01235 1.59 10|/ 10| 5|10 5| 4| 4]10]|10)| 4|72
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Appendix 6.1 Mammalian Toxicity Data Extracted for Wildlife Toxicity Reference Value (TRV)

Selenium
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229 | 14489 [Halverson et al., 1962 Selenium 100 |Rat (Rattus norvegicus) 3 | 2]0/20 mg/kg diet N |na| ADL M |FD| 18 d NR [NR[NR| M| C|[ PTH | ORW | SMIX | LI 20 Y 0.1456 N 0.01410 194 |10|/10( 5| 4|6 [ 4)4]10|]10] 4|67
230 113 |Seidenberg et al 1986 Sodium selenate 41.79 |Mouse (Mus musculus) 1| 2 |0/12 mg/kg bw/d N | na DLY U |[GV| 4 d NR |NR|GE| F [C| PTH GRS | BDWT | WO 12 Y 0.0401 N 0.00488 5.01 10( 8 [10] 10| 10| 4| 4 ] 10| 10| 4 | 80
Reproduction
231 1473 |Nobunaga et al., 1979 Sodium selenite pentahydrate 100 |Mouse (Mus musculus) 1| 3 ]0/3/6 mg/L N | na| ADL U [DR| 56 d 60 d [GE| F |C| REP REP PRWT | WO 3 6 Y 0.170 Y 0.00410 0.072 0145 | 10| 5| 5 (10| 7 |10[10[10] 10| 4 |81
232 1304 |Fredriksson et al., 1993 Sodium selenite 100 |Rat (Rattus norvegicus) 1] 21013 mg/kg diet N | na| ADL M |[FD| 14 w NR |NR|GE| F | C| REP REP ODVP | WO| 13 N 0.35 N 0.02899 | 0.108 10(10[10]) 10| 5 [10]| 4| 1 | 10| 4|74
233 25959 |Gunter et al, 2003 Sodium selenite 100 |Cattle (Bos taurus) 1 2 (0/26 mg/kg diet N |na| ADL U |[FD| 42 w NR NR|GE| F [ C| REP REP PRWT | WO 26 Y 498 N 3.318 0.173 10|/ 10| 5|10 6 [10( 4 1110 4|70
234 1471 [Nebbia et al., 1987 Sodium selenite 45,66 |Rat (Rattus norvegicus) 1 | 4 |0/4/8/16 mg/L N |na| ADL U |DR| 240 | d NR [NR[JV | M| C| REP | REP | TEWT | TE 8 16 Y 0.550 N 0.05780 | 0.384 | 0.768 |10 5| 5 | 10| 6 |10[ 10| 10| 10| 4 [ 80
235 1413 |Kezhou et al., 1987 Sodium selenite 100 |Rat (Rattus norvegicus) 1 | 4 ]0/5/10/20 mg/kg diet N |na| ADL U | FD 5 w NR NR| JV [ M| C| REP REP SPCL | GO 5 10 Y 0.2925 Y 0.02270 0.388 0776 | 10| 10| 5 (10| 7 | 10| 10| 10| 10| 4 | 86
236 1475 |Abdo, 1994 Sodium selenite 45,66 |Rat (Rattus norvegicus) 2 | 6 ]0/0.17/0.28/0.50/0.86/1.67 mg/kg bw/d N |1 ADL |UX|DR| 13 [ w 6 w|JV]| F|C| REP | REP GREP [WO| 0.86 1.67 Y 0.188 Y 0.00920 | 0.393 | 0.763 10| 5| 10| 10| 10) 10| 10| 10| 10| 10 95
237 1329 |Halverson, 1974 sodium selenite 100 |Rat (Rattus norvegicus) 1 5 10/0.1/1/2.5/5 mg/kg diet N [na| ADL U | FD 42 d 90 d [GE| F | C]| REP REP PROG | WO 5 Y 0.204 N 0.01860 0.456 101101 5|10 5|10 4 3110|471
238 1475 |Abdo, 1994 Sodium selenite 45,66 |Mouse (Mus musculus) 4 | 6 [0/0.26/0.56/0.91/1.61/3.31 mg/kg bw/d N |na|] ADL |UX|DR| 13 | w 6 w|JV|M|[C|[REP| REP | GREP |[WO| 161 3.31 Y 0.0338 Y 0.00470 | 0.735 151 |10| 5 (10 10| 7 [10) 10| 10| 10| 10| 92
239 1498 |Panter et al., 1995 Sodium selenate 100 |Sheep (Ovis aries) 1 2 (0/24 mg/kg diet N |na| ADL M | FD 88 d NR mo| GE| F | C| REP REP PRWT | WO 24 Y 67 N 2.178 0.780 10| 10| 10|10 6 (10| 4| 3 | 10| 4 | 77
240 1498 [Panter et al., 1995 Selenium 100 |Sheep (Ovis aries) 2 | 2 ]0/29 mg/kg diet N |na| ADL M | FD| 88 d NR [NR[{GE| F |C|[ REP | REP | PRWT | WO 29 Y 66 N 2.151 0.945 10/ 10(10) 4 | 6 [10] 4 | 1 | 10| 4 | 69
241 1344 |Hauetal., 1987 Sodium selenite 45.66 |Mouse (Mus musculus) 1 | 4 ]0/7.6/66/330 ug/org/d N [na| ADL U [DR]| 29 d 8 w|GE| F | C| REP REP PRWT | WO 66 330 Y 0.025 N 0.003579 1.21 6.03 10| 5| 5|10 6 10| 8 |10]| 10| 4| 78
242 1507 [Piccirillo et al 1983 Sodium selenite 45.66 |Mouse (Mus musculus ) 2 | 2 ]0/35 mg/kgbw/d | N | na[ DLY U |GV| 8 d 64 d [GE| F|C| REP | REP | PRWT |WO| 35 Y 0.0456 N | 0.005428 [ 1.60 10| 8 [10) 10| 10[ 10| 4 [ 10| 10| 4 | 86
243 1475 |Abdo, 1994 Sodium selenate 41.79 |Mouse (Mus musculus) 3 | 6 |0/0.55/1.07/1.87/2.95/5.45 mg/kg bw/d N |na| ADL UX | DR 13 w 6 w|JV]| B|C| REP REP SPCL | TE 5.45 Y 0.0302 Y 0.0025 2.28 10| 510101010 4| 6 | 10| 10| 85
244 823 [Webster, 1979 Sodium selenite 100 |Mouse (Mus musculus) 1 | 5 |0/0.05/2/20/200 mg/kg diet N |na| ADL U |FD| 19 d 4 mo| GE| F | C| REP | REP [ PRWT | WO 20 200 Y 0.032 N | 0.004057 [ 2.54 254 10| 10( 5| 5| 6 [10) 8 |10|10]| 4 |78
245 1335 |Hardin et al., 1987 Sodium selenite 45.66 |Mouse (Mus musculus) 1 5 |0/3.5/5/7/14 mg/kg bw/d N | na DLY U |GV 8 d 6-8 w|GE| F | C| REP REP PRWT | WO 7 14 N 0.0225 N 0.003037 3.20 6.39 10| 8| 5|10f10(10|10|10]| 10| 4 | 87
246 1509 [Plasterer et al., 1985 Sodium selenite 45,66 |Mouse (Mus musculus) 2 | 2|07 mg/kgbw/d | N | na| DLY U |GV| 8 d|61-71| d |GE| F | C| REP | REP [ PRWT | WO 7 Y 0.02022 N | 0.002782 [ 3.20 10| 8 [10) 10| 10[ 10| 4 [ 10| 10| 4 | 86
247 1234 |Booth et al. 1983 Sodium selenite 100 |Mouse (Mus musculus) 1 2 [0/7 mg/kg bw/d N | na DLY U |GV 8 d NR NR|GE| F [ C| REP REP PROG | WO 7 Y 0.027 N 0.003528 7.0 10| 8 |10 10|10 10| 4| 8 | 10| 10| 90
248 1411 |Kaur and Parshad, 1994 Sodium selenite 45,66 |Rat (Rattus norvegicus) 1| 3 |0/2/4 mg/kg diet N | na| ADL U | FD 5 w NR |NR|JV | M| C| REP REP SPCV | TE 2 Y 0.14 N 0.01365 0.0890 (10| 10| 5|10) 6 | 10| 4 [10]10]| 4 | 79
249 1475 |Abdo, 1994 Sodium selenate 41.79 |Rat (Rattus norvegicus) 1 6 [0/0.31/0.47/0.88/1.35/1.84 mg/kg bw/d N |na| ADL UX | DR 13 w 6 w|JV]| F|C| REP REP GREP [ WO 0.31 Y 0.196 Y 0.01470 0130 | 10| 5101010 10| 4 | 10| 10| 10| 89
250 | 14497 [Wahlstrom and Olson, 1959 Sodium selenite 100 |Pig (Sus scrofa) 1| 2 |0/10 mg/kg diet N |na| ADL U |FD| 239 | d 8 w|GE| F | C| REP | REP [ PRWT | WO 10 Y 113.3981 N 3.356 0296 [(10[10]| 5|10 6 |10| 4 |10 10| 4 [ 79
251 66 |Schroeder and Mitchener, 1971 Sodium selenate 100 |Mouse (Mus musculus) 1 2 |0/3 mg/L N | na| ADL U | DR 6 mo 21 d V| F|C| REP REP DEYO | WO 3 N 0.0225 N 0.003255 0434 | 10| 5 5110 5|10 4 [10]| 10| 4 |73
252 1595 [Thorlacius-Ussing, 1990 Sodium selenite 45,66 |Rat (Rattus norvegicus) 1 | 3 |0/10/15 mg/L N | na| ADL U |DR| 21 d NR [NR|[LC| F |C|[ REP | REP | PRWT | WO 10 N 0.338 N 0.03730 0504 [10( 5| 5|10 5)10| 4 |10]|10[ 4 [73
253 1500 |Parshad and Sud, 1989 Selenium 100 |Rat (Rattus norvegicus) 1 2 [0/12.5 mg/kg diet N |na| ADL M | FD 4 w NR NR| JV [ M| C| REP REP TEWT | TE 125 Y 0.1476 Y 0.00650 0550 (101010 4| 7 |10| 4 |10 10| 4 | 79
254 1596 |Thorlacius-Ussing et al., 1987 sodium selenite 45  |Rat (Rattus norvegicus) 1| 2 ]0/15 mg/L N [na| ADL U |DR| 21 d NR |mo| LC| F |C| REP REP PRWT | WO 15 N 0.32 N 0.03550 0749 | 10| 5| 5[10| 5] 10| 4 [10]10] 4 [ 73
255 1259 |Chermoff and Kavlock, 1982 Sodium selenate 41.79 |Mouse (Mus musculus) 1 2 |0/10 mg/kg bw/d N | na DLY U |GV 5 d 60 d [GE| F | C]| REP REP PROG | WO 10 N 0.0225 N 0.003037 4.18 10 8 |10 10| 10| 10| 4 |10|( 10| 4 | 86
256 1316 |Gray and Kavlock, 1984 sodium selenite 45,66 |Mouse (Mus musculus) 1| 2 |0/10 mg/kgbw/d | N | na| DLY U |OR| 5 d 90 d [GE| F |C| REP | REP | PROG | WO 10 N 0.00215 N | 0.0004408 457 |10 8 | 5[10[/10] 10| 4 |10 10| 4 [ 81
257 113 |Seidenberg et al 1986 Sodium selenate 41.79 |Mouse (Mus musculus) 1| 2 |0/12 mg/kg bw/d N | na DLY U |[GV| 4 d NR |NR|GE| F [ C| REP REP PROG | WO 12 Y 0.0401 N 0.00488 5.01 10( 8 [10] 10| 10 [ 10| 4 | 10| 10| 4 | 86
Growth
258 1557 |Shull and Checke, 1973 Sodium selenite 100 |Rat (Rattus norvegicus) 2 3 |0/1/5 mg/kg diet N |na| ADL U | FD 8 w NR NR|JV | M| C| GRO | GRO | BDWT [ WO 1 5 Y 0.330 Y 0.0175 0.053 0265 |10 10| 5 (10| 7 8| 81010 4|82
259 662 |Meyer et al 1982 Selenous acid 100 |Rat (Rattus norvegicus) 1] 2 [0/1.0 mg/kg diet N |na| ADL U |FD| 30 d NR [NR[JV | M| C|[GRO| GRO | BDWT | WO 1 Y 0.24 Y 0.01540 | 0.0642 10/ 10( 5] 10| 7 [ 8] 4|10[10] 4|78
260 1496 |Palmer et al., 1982 Selenium 100 |Rat (Rattus norvegicus) 1 3 |0/0.94/85.6 mg/kg diet N |na| ADL M | FD 4 w NR NR| JV |NR|C | GRO | GRO | BDWT [WO| 0.94 8.56 Y 0.232 N 0.02067 | 0.0838 | 0.763 | 10| 10| 10| 10| 6 | 8 | 8 (10| 10| 4 [ 86
261 1255 [Chen etal., 1990 Sodium selenite 100 |Rat (Rattus norvegicus) 1] 2101 mg/kg diet N |na| ADL U|FD| 2 w| NR |[NR|JV| M| C| GRO| GRO [ BDWT | WO 1 Y 0.2671 N 0.02321 | 0.0869 10/ 10( 5)10| 6 [ 8| 4 [10[10] 4 |77
262 11361 [Glattre et al, 1995 Sodium selenite 100 |Rat (Rattus norvegicus) 1 2 10/0.09 mg/kg bw/d N | na NR U | DR 4 w NR NR|JV | M|[C| GRO | GRO | BDWT [ WO| 0.09 Y 0.29 N 0.03249 0.090 10| 5| 5|10[10f 8| 4 1|110] 4 |67
263 1280 [Debski et al., 1992 Sodium selenite 100 |Rat (Rattus norvegicus) 3 | 201101 mg/kgbw/d | N | na| ADL U|FD| 2 w| NR |[NR|JV| M| C| GRO| GRO [ BDWT | WO|[ 110.1 Y 0.2686 N 0.02332 | 0.110 10/ 10 5 ) 10|10 8| 4 [10[10] 4 |81
264 25957 |Kim and Mahan, 2001 Sodium selenite or Se-yeast 100 |Pig (Sus scrofa) 1 6 [0/1.0/3.0/5.0/7.0/10.0 mg/kg diet N |na| ADL U | FD 12 w NR NR|JV| B |[C| GRO| GRO | BDWT [ WO 5 7 Y 104 Y 2.340 0.112 0.157 | 10| 10| 5 (10| 7 8 |10[10(10| 4 |84
265 | 25948 [Kim and Mahan, 2001 Sodium selenite 100 |Pig (Sus scrofa) 1 | 4 |0/5/10/15/20 mg/kg diet N |na| ADL U|FD| 12 [ w 8 w|JV| B|C|GRO| GRO [ BDWT | WO 5 10 Y 84.5 Y 2.310 0.137 [ 0273 |10(10| 5 |[10| 7 | 8 [10| 10| 10| 4 [ 84
266 | 1450 [Mahan and Moxon, 1984 Sodium selenite 100 |Pig (Sus scrofa) 1 | 7 |0/2.5/5/7.5/10/20/40 mg/kg diet N [na| ADL U |FD| 37 [ d 4 w|JV|B|C|GRO| GRO | BDWT [wO| 5 7.5 \ 17.8 Y 0.510 0.143 | 0215 [10| 10| 5|10| 7| 8| 10| 10| 10| 4 |84
267 1313 [Goehring et. al. 1983 Sodium selenite 100 [Pig (Sus scrofa) 1 | 6 |0/4.20/7.84/11.27/16.43/20.45 ug/g diet N | na NR M |FD| 5 w| NR |[NR|JV| B|C|GRO| GRO [ BDWT |WO| 4.2 7.84 Y 22.7 Y 0.790 0.146 | 0273 |10( 10| 10|10| 7 | 8 [10| 10| 10| 4 [ 89
268 1442 |Liuetal., 1994 Sodium selenite 100 |Rat (Rattus norvegicus) 1 | 4 ]0/0.509/2.003/4.05 mg/kg diet N |na| ADL M | FD 2 w 45 d[JV]| F|C|GRO| GRO | BDWT [ WO| 2.003 4.05 Y 0.177 Y 0.01330 0.151 0304 |10|10) 10| 10| 7 8 |10[10([10| 4 |89
269 12370 [Liu and Milner, 1992 Sodium selenite 100 |Rat (Rattus norvegicus) 1| 2102 mg/kg diet N | na| ADL M [ FD 2 w 41 d|JV| F|C| GRO| GRO | BDWT [ WO 2 Y 0.1658 Y 0.01270 | 0.153 10(10[10] 10| 7 [ 8| 4] 3 |10[ 4|76
270 | 25958 [Kim and Mahan, 2001 Sodium selenite 100 |Pig (Sus scrofa) 1 | 2 |or3r7i0 mg/kg diet N|[na|] ADL |[uUx|FD| 14 | w| NR |[NR|JV| F|C|GRO| GRO | BDWT |WO| 7 10 Y 100 Y 2.210 0.155 | 0221 [10| 10| 10| 10| 7| 8 |10|10]| 10| 4 | 89
271 1224 |Behne et al., 1992 sodium selenite 100 |Rat (Rattus norvegicus) 1| 2102 mg/kg diet N | na| ADL U |FD| 110 | d 30 d|JV|M|C|GRO| GRO | BDWT [ WO 2 Y 0.382 N 0.03115 | 0.163 10(10| 5]10| 6 [ 8| 4|10 10 4|77
272 1401 |Jenkins and Hidiroglou, 1986 Sodium selenate 100 |Cattle (Bos taurus) 1 5 10/1.0/3.0/5.0/10.0 mg/kg diet N [na| ADL U | FD 6 w 3 d V| M| C| GRO | GRO BDWT | WO 5 10 Y 61.5 N 2.030 0.165 0330 (10(10) 5 |10| 6 8 110|10(10| 4 |83
273 1448 |Mahan and Magee, 1991 Sodium selenite 100 [Pig (Sus scrofa) 1 | 3 |0/5.0/15.0 mg/kg diet N |na|] ADL |UX]|FD| 35 d 23 d[Jv] B|C|[GRO| GRO | BDWT | WO 5 15 Y 315 Y 1.070 0.170 [ 0510 |10 10| 10| 10| 7 | 8 [10| 10| 10| 4 [ 89
274 25959 |Gunter et al, 2003 Sodium selenite 100 |Cattle (Bos taurus) 1 2 |0/26 mg/kg diet N [na| ADL U | FD 42 w NR NR|GE| F | C| GRO | GRO BDWT | WO 26 Y 498 N 3.318 0.173 10(10) 5|10| 6 8| 4 1]110( 4|68
275 2788 [Nehruetal., 1997 Sodium selenite 100 |Rat (Rattus norvegicus) 1| 2 ]0/0.175 mg/kg bw N |na| EOD U |GV| 8 w| NR |[NR|JV| F|C| GRO| GRO [ BDWT | WO|[ 0.175 Y 0.195 N 0.01792 | 0.175 10/ 8 [ 510|108 ]| 4[10[10] 4|79
276 1497 |Palmer and Olson, 1974 Sodium selenate 100 |Rat (Rattus norvegicus) 2 3 |0/2.09/3.01 mg/L N [na| ADL M | DR| 42 d 21 d [JV|M|C|GRO| GRO | BDWT [ WO| 3.01 Y 0.248 Y 0.01495 0.181 101 5]10(10]| 7 8| 48|10 4(76
277 1448 |Mahan and Magee, 1991 Calcium selenite 100 [Pig (Sus scrofa) 2 | 3 ]0/5.0/15.0 mg/kg diet N |na|] ADL |UX]|FD| 35 d 23 d[Jv] B|C|[GRO| GRO | BDWT | WO 5 15 Y 315 Y 1.151 0.183 | 0548 |10( 10| 10| 10| 7 | 8 [10| 10| 10| 4 [ 89
278 | 1454 |Mandisodzaetal., 1979 Sodium selenite 100 [Pig (Sus scrofa) 2 | 3 |02.8/5.2 mg/kg diet N|naf] ADL [M|[FD| 61 | d| 57 [w]|J/| B |[C|GRO| GRO | BDWT |WO| 52 Y 42.1 Y 1530 | 0.189 10/10|10|10| 7|8 [4f1[10][4]74
279 1497 [Palmer and Olson, 1974 Sodium selenite 100 |Rat (Rattus norvegicus) 1 | 3 ]0/2.11/2.99 mg/L N | na| ADL M | DR| 42 d 21 d|[JV]|M]|C|GRO| GRO | BDWT | WO| 2.99 Y 0.26 Y 0.01660 | 0.191 10| 5 (10) 10| 7 [ 8| 4|10[10] 4|78
280 1271 |Coudray, et. al. 1996 Sodium Selenite 100 |Rat (Rattus norvegicus) 1 2 |0/25 mg/kg diet N [na| ADL U | FD 8 w NR NR|JV | M| C| GRO | GRO BDWT | WO 25 Y 0.455 N 0.03596 0.198 10(10) 5|10| 6 8| 4|10(10)| 4|77
281 1454 |Mandisodza et al., 1979 Selenium 100 |Pig (Sus scrofa) 1 | 3 |0/3.4/6 mg/kg diet N | na| ADL M | FD| 61 d 5-7 w|JV| B|C|GRO| GRO [ BDWT | WO 6 Y 40.7 Y 1.370 0.202 10/ 10({10) 4| 7 [ 8] 4| 1]|10] 4|68
282 1533 |Salbe and Levander, 1990 Sodium selenate 100 |Rat (Rattus norvegicus) 1 3 10/0.5/2.5 ug/g diet N [na| ADL UX | FD 6 w NR NR|JV | M| C| GRO | GRO BDWT | WO 25 Y 0.289 N 0.02746 0.214 10(10) 10| 10| 6 8| 4]10(10| 4|82
283 1457 |McAdam and Levander, 1987 Sodium selenite 100 |Rat (Rattus norvegicus) 3 | 4 |0/2.5/5/10 ug/g diet N | na| ADL U | FD 6 w 21 d|JV|M|C| GRO| GRO | BDWT [WO| 25 5 N 0.267 N 0.02320 | 0.217 0435 |10) 10| 5 (10| 5| 8 [10[10] 10| 4 | 82
284 1312 |Goehring et al., 1984 Sodium selenite 100 |Rat (Rattus norvegicus) 4 | 4 [0/2.63/5.69/8.33 mg/kg diet N |na| ADL M | FD 4 w NR NR|JV | M|[C| GRO| GRO | BDWT | WO| 263 5.69 Y 0.354 N 0.02926 0.217 0470 | 10| 10| 10|10 6 | 8 | 10| 10| 10| 4 | 88

Eco-SSL for Selenium

July 2007




Appendix 6.1 Mammalian Toxicity Data Extracted for Wildlife Toxicity Reference Value (TRV)

Selenium
Page 6 of 10
Ref Exposure Effects Conversion to mg/kg bw/day Result Data Evaluation Score
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285 1533 |Salbe and Levander, 1990 Selenomethionine 100 |Rat (Rattus norvegicus) 2 | 3 ]0/0.5/2.5 ug/g diet N [na| ADL UX | FD 6 w NR |NR|JV| M| C| GRO| GRO | BDWT [WO| 25 Y 0.270 N 0.02342 | 0.217 10(10[10] 10| 6 [ 8 | 4 10|10 4 | 82
286 | 1468 [Moxon and Mahan, 1982 sodium selenite 100 |Pig (Sus scrofa) 1 | 8 [0/2.5/5.017.5/10/15/20/40 mg/kg diet N |[na| DLY [uUx|FD| 37 | d | NR [NR| JV|NR|C| GRO| GRO | BDWT [wO 5 7.5 \ 17.43 Y 0.7906 | 0.227 | 0340 [10| 10| 10| 10| 7| 8| 10| 10| 10| 4 | 89
287 | 25958 [Kim and Mahan, 2001 Se in food (selenium yeast) 100 |Pig (Sus scrofa) 2 | 4 |0/3/7/10 mg/kg diet N [naf] ADL |JUX|FD| 14 [w | NR |NR[JV| F [C| GRO| GRO | BDWT | WO 10 Y 101 Y 2.380 0.236 10/ 10({10) 10| 7 [ 8| 4| 1|10] 4|74
288 36834 |Tsunoda et al, 2000 Sodium selenite 100 |Mouse (Mus musculus) 1 | 4 ]0/0.24/0.58/1.34 mg/kg bw/d N | na DLY U | DR 14 d 7-8 w|JV|[M]|C|GRO| GRO | BDWT [ WO| 0.24 0.58 Y 0.024 N 0.003450 | 0.240 0580 [10| 5| 5 ([10f 7 8 |10f[10(f[10(| 4|79
289 1429 [Laneetal., 1984 Sodium selenite 100 |Mouse (Mus musculus) 1 [ 2102 mg/kg diet N |na| ADL U|FD| 26 | w 4 w|JV]| F|[C[GRO| GRO | BDWT | WO 2 Y 0.0316 N | 0.004015 [ 0.254 10/ 10 5)10| 6 [ 8| 4 |10[10] 4 |77
290 1433 |LeBoeuf et al., 1985 Sodium selenite 100 |Rat (Rattus norvegicus) 1 3 |0/3/6 mg/kg diet N |na| ADL U | FD 6 w NR NR|JV | M| C| GRO | GRO | BDWT [ WO 3 6 N 0.267 N 0.02320 0.261 0521 | 10|10 5|10 5| 8 | 10| 10| 10| 4 | 82
291 1312 |Goehring et al., 1984 Se in food (seleniferous wheat and oats) [ 100 |Pig (Sus scrofa) 1 | 4 ]0/2.58/5.60/8.4 mg/kg diet N | na| ADL M [ FD 6 w NR |NR|JV| B |C| GRO| GRO | BDWT [WO| 84 Y 31.08 Y 0.980 0.265 10(10[10]10| 7 [ 8| 4] 1]10[ 4|74
292 1497 |Palmer and Olson, 1974 Sodium selenite 100 |Rat (Rattus norvegicus) 3 | 4 |0/3.09/6.08/8.87 mg/L N [na| ADL M [ DR 7 d 21 d [JV|M|C|GRO| GRO | BDWT [ WO| 3.09 6.08 Y 0.066 Y 0.009430 | 0.274 0540 |10| 5|10 10| 7 8 |10[10(10| 4 |84
293 1602 |Turan etal., 1997 Sodium selenite 45,66 |Rabbit (Oryctolagus cuniculus) 1| 2 ]0/10 mg/kg diet N [na| ADL U |FD| 12 w NR |NR|JV| B |C| GRO| GRO | BDWT [ WO 10 Y 2.006 N 0.1218 0.277 10(10| 5]10| 6 [ 8] 4] 6 |10[ 4|73
294 | 14497 [Wahlstrom and Olson, 1959 Sodium selenite 100 |Pig (Sus scrofa) 1| 2 |00 mg/kg diet N|na|] ADL | U |FD]| 239 [ d 8 w|GE| F|C|GRO| GRO | BDWT [woO| 10 Y | 1133981 N 3.356 0.296 10/20| 5|120| 6|8 |4|1[10]4]68
295 1228 |Bioulac-Sage et al., 1992 Sodium selenate 100 |Rat (Rattus norvegicus) 1| 3 |0/2/4 mg/kg diet N | na| ADL U | FD 2 mo| NR [NR|JV| M| C| GRO [ GRO | BDWT | WO 4 Y 0.44 N 0.03498 | 0.318 10(10| 5]10| 6 [ 8] 4] 3]|10[4]70
296 1408 |Julius et al, 1983 Sodium selenite 100 |Hamster (Mesocricetus auratus) 2 3 0/5.0/10.0 mg/kg diet N |na| ADL U | FD 21 d 4 w|JV|B|C|GRO| GRO | BDWT | WO 5 10 Y 0.118 Y 0.00840 0.356 0712 |10 10| 5 (10| 7 8 |10[10[10| 4 |84
297 | 25948 [Kim and Mahan, 2001 Se in food (selenium yeast) 100 |Pig (Sus scrofa) 2 | 4 ]0/5/10/15/20 mg/kg diet N [na| ADL U|FD| 12 | w 8 w|JV]|B|[C[GRO| GRO | BDWT | WO 15 20 Y 83 Y 2.030 0.367 | 0489 |10(10| 5| 5| 7| 8 [10|10]| 10| 4 [ 79
298 1640 |Yehetal, 1997 Sodium selenite 100 |Rat (Rattus norvegicus) 1| 4 |0/1/2/4 mg/kg diet N |na| ADL U | FD 8 w NR NR|JV| B [C| GRO| GRO | BDWT [ WO 4 Y 0.197 N 0.01807 0.367 10|/ 10| 5|10 6 | 8| 4]|10]|10)| 4|77
299 1475 |Abdo, 1994 Sodium selenate 41.79 |Rat (Rattus norvegicus) 1 [ 6 |0/0.31/0.47/0.88/1.35/1.84 mg/kgbw/d [ N |na| ADL |[UX|[DR| 13 | w 6 w|JV]| F|[C|[GRO| GRO | BDWT |[WO| 0.88 1.35 Y 0.178 Y 0.00980 | 0.368 | 0.564 |10 5| 10| 10(10) 8 [ 10| 10| 10| 10 93
300 1422 |Kiremidjian-Schumacher et al., 1992 |Sodium selenite 100 |Mouse (Mus musculus) 1 2 0/2 mg/kg diet N | na| ADL U | FD 8 w 6 w|JV|M|C|GRO| GRO BDWT | WO 2 Y 0.02695 Y 0.0050 0.371 10110 5 (10| 7 8| 4 1]110( 4|69
301 1408 |Julius et al, 1983 Selenomethionine 100 |Hamster (Mesocricetus auratus) 3 | 3 ]0/5.0/10.0 mg/kg diet N | na| ADL U |FD| 21 d 4 w|JV|M]|C|GRO|[ GRO | BDWT | WO 5 10 Y 0.099 Y 0.00740 | 0.374 0.747 | 10) 10| 5 (10| 7 | 8 [10[ 10| 10| 4 [ 84
302 1276 |Dausch and Fullerton, 1993 Selenomethionine 40.26 |Rat (Rattus norvegicus) 1 2 |0/10 mg/kg diet N | na| ADL U | FD 5 w NR NR|JV | M| C| GRO | GRO BDWT | WO 10 N 0.18 N 0.01678 0.375 10110 5 (10| 5 8| 4]10(10| 4|76
303 1566 |[Spallholz et al., 1973 Sodium selenite 100 |Mouse (Mus musculus) 2 | 10 |0/0.75/1.25/1.75/2.25/3.75/5.0/7.5/10| mg/kg diet N [na| ADL U|FD| 5 w| NR [NR|JV|[B|C|GRO| GRO | BDWT | WO| 275 3.75 Y 0.0187 N | 0.002609 [ 0.384 | 0523 |10 10| 5 [10| 6 | 8 [10| 10| 10| 4 [ 83
304 1471 |Nebbia et al., 1987 Sodium selenite 45.66 |Rat (Rattus norvegicus) 1 | 4 |0/4/8/16 mg/L N [na| ADL U [ DR| 240 d NR NR|JV | M| C| GRO| GRO | BDWT [ WO 8 16 Y 0.550 N 0.05780 0.384 0768 | 10| 5| 5|10 6 | 8 | 10| 10| 10| 4 | 78
305 1413 |Kezhou et al., 1987 Sodium selenite 100 |Rat (Rattus norvegicus) 1 [ 4 |0/5/10/20 mg/kg diet N [na| ADL U|FD| 5 w| NR [NR|JV|[M]|C]| GRO|[ GRO | BDWT [ WO 5 10 Y 0.2925 Y 0.02270 | 0.388 | 0.776 |[10[10| 5 |10 7 | 8 [10[ 10| 10| 4 [ 84
306 1475 |Abdo, 1994 Sodium selenite 45.66 |Rat (Rattus norvegicus) 2 6 (0/0.17/0.28/0.50/0.86/1.67 mg/kg bw/d N|1 ADL UX | DR 13 w 6 w|JV| F|C|GRO| GRO | BDWT | WO| 0.86 1.67 Y 0.188 Y 0.00920 0.393 0763 | 10| 5 |10 10( 10| 8 | 10| 10| 10| 10| 93
307 3725 |Schroeder and Mitchener, 1972 sodium selenate 100 |Mouse (Mus musculus) 2 | 2|03 mg/L N |[na| DLY U |DR| 360 | d NR If | JV|M|[C| GRO| GRO | BDWT | WO 3 Y 0.0426 N 0.005782 | 0.407 10 5[ 5]10| 6 [ 8] 4] 6]|10[4]68
308 1332 |Halverson et al 1966 Se in food (seleniferous wheat) 100 |Rat (Rattus norvegicus) 2 | 8 |0/1.6/3.2/4.8/6.4/8.0/9.6/11.2 mg/kg diet N |na| ADL U [ FD 6 w NR |NR|[JV | M|[C| GRO| GRO | BDWT [ WO 4.8 6.4 Y 0.239 N 0.02118 0.425 0567 |10| 10| 5| 4| 6| 8 [10[10]10]| 4 |77
309 1276 |Dausch and Fullerton, 1993 Sodium selenite 45,66 |Rat (Rattus norvegicus) 7 | 2 |0/10 mg/kg diet N [na| ADL U | FD 5 w NR |NR|JV | M| C| GRO| GRO | BDWT [ WO 10 N 0.18 N 0.01678 | 0.426 10(10| 5]10| 5[ 8| 4] 8|10[ 4|74
310 1332 |Halverson et al 1966 Sodium selenite 100 |Rat (Rattus norvegicus) 1 7 0/1.6/3.2/4.8/6.4/8.0/9.6 mg/kg diet N |na| ADL U | FD 6 w NR NR|JV | M| C| GRO| GRO | BDWT [ WO 4.8 6.4 Y 0.218 N 0.01964 0.432 0577 | 10| 10| 5 (10| 6 | 8 | 10| 10| 10| 4 | 83
311 1457 |McAdam and Levander, 1987 L-selenomethionine 100 |Rat (Rattus norvegicus) 2 | 4 ]0/2.5/5/10 ug/g diet N | na| ADL U | FD 6 w 21 d|JV|M|C|GRO| GRO | BDWT [ WO 5 10 N 0.267 N 0.02320 | 0.435 0.869 |10) 10| 5 (10| 5] 8 [10[10] 10| 4 [ 82
312 1457 |McAdam and Levander, 1987 Sodium selenate 100 |Rat (Rattus norvegicus) 4 | 4 [0/2.5/5/10 ug/g diet N |na| ADL U | FD 6 w 21 d[JV]|M|C|GRO| GRO [ BDWT [ WO 5 10 N 0.267 N 0.02320 0.435 0869 |10 10| 5 (10| 5| 8 | 10| 10| 10| 4 | 82
313 1457 |McAdam and Levander, 1987 D-selenomethionine 100 |Rat (Rattus norvegicus) 1 | 4 ]0/2.5/5/10 ug/g diet N | na| ADL U | FD 6 w 21 d|JV|M|C|GRO| GRO | BDWT [ WO 5 10 N 0.267 N 0.02320 | 0.435 0.869 |10) 10| 5 (10| 5] 8 [10[10] 10| 4 [ 82
314 36818 |Johnson, et al., 2000 Sodium selenite 100 |Mouse (Mus musculus) 1| 4 ]0/1/3/9 mg/L N [na| ADL U | DR 14 d 6-7 w|JV|[M]|C|GRO| GRO | BDWT | WO 3 9 Y 0.02052 N 0.002996 | 0.438 1.31 10| 5| 5|10 6|8 |10|10]|10| 4| 78
315 1393 [Jacobs and Forst 1981 Sodium selenite 100 |Rat (Rattus norvegicus) 1 | 6 |0/1/4/8/16/64 mg/L N [na| ADL U |DR| 35 d| 512 |w]|JV|B]|C|GRO|[ GRO | BDWT | WO 4 8 N 0.267 N 0.03016 | 0.452 | 0.904 (10 5| 5|10 5| 8 [10[10]| 10 4 [ 77
316 1312 |Goehring et al., 1984 Sodium selenite 100 |Pig (Sus scrofa) 2 | 4 |0/2.63/5.69/8.33 mg/kg diet N |na| ADL M | FD 17 w NR NR|JV| B [C| GRO| GRO | BDWT [ WO| 833 Y 40.74 Y 2.270 0.464 1011010 10| 7 8| 4 1110 4|74
317 1618 |Whanger and Butler, 1988 Selenomethionine 100 |Rat (Rattus norvegicus) 2 | 4 |0/1/2/4 mg/kg diet N | na| ADL U | FD 9 w NR |NR|JV| M| C| GRO| GRO | BDWT [ WO 4 Y 0.204 Y 0.02500 | 0.490 10(10| 510 7 [ 8] 4]10])10[ 4|78
318 1618 |Whanger and Butler, 1988 Sodium selenite 100 |Rat (Rattus norvegicus) 1 4 |0/1/2/4 mg/kg diet N [na| ADL U | FD 9 w NR NR|JV | M| C| GRO | GRO BDWT | WO 4 Y 0.2 Y 0.02500 0.500 10110 5 (10| 7 8| 4]10(10| 4|78
319 1276 |Dausch and Fullerton, 1993 Selenium sulfide 55.19 |Rat (Rattus norvegicus) 3 | 5 |0/10/30/100/300 mg/kg diet N | na| ADL U | FD 5 w NR |NR|JV| M| C| GRO| GRO | BDWT [ WO 10 30 N 0.18 N 0.01678 | 0.515 154 [10(10| 5| 5| 5[ 8[10]10)10( 4|77
320 1223 |Beems and van Beek, 1985 Sodium selenite 100 |Hamster (Mesocricetus auratus) 1 5 (0/0.1/0.31/0.61/1.21 mg/kg bw/d N |na| ADL M | FD| 42 d NR NR|JV | M|[C| GRO| GRO | BDWT [ WO| 0.610 1.21 Y 0.097 Y 0.00514 0.610 1.21 10| 10| 10|10 10| 8 [ 10| 10| 10| 4 | 92
321 1603 |Turan et al 1997 Sodium selenite 100 |Rabbit (Oryctolagus cuniculus) 1| 2 ]0/10 mg/kg diet N | na| ADL U |FD| 14 w NR |NR|JV| B |C| GRO| GRO | BDWT [ WO 10 Y 1.34 N 0.08739 | 0.652 10(10| 5]10| 6 [ 8| 4] 1]10[ 4|68
322 14488 [Hadjimarkos, 1970 Sodium selenite 100 |Hamster (Mesocricetus auratus) 1 | 4 ]0/0.68/0.88/1.17 mg/kg bw/d N [na| ADL U | DR 4 w NR NR|JV | M|[C| GRO| GRO | BDWT [ WO| 0.68 0.88 Y 0.0919 N 0.01155 0.680 0.88 10| 5| 5|11 8 |10]|10]| 10| 4 | 82
323 1475 |Abdo, 1994 Sodium selenite 45,66 |Mouse (Mus musculus) 4 | 6 [0/0.26/0.56/0.91/1.61/3.31 mg/kgbw/d [ N |na| ADL |[UX|[DR| 13 | w 6 w|JV|M|[C|[GRO| GRO | BDWT |WO|[ 1.61 3.31 Y 0.0374 Y 0.00320 | 0.735 151 |10 5 [10] 10 8 |10(10] 10| 10| 90
324 1498 |Panter et al., 1995 Sodium selenate 100 |Sheep (Ovis aries) 1 2 (0/24 mg/kg diet N [na| ADL M | FD 88 d NR NR|GE| F [ C| GRO | GRO | BDWT [ WO 24 Y 67 N 2.178 0.780 10| 10| 10|10 6 | 8 | 4 1110 4 (73
325 1475 |Abdo, 1994 Sodium selenate 41.79 |Mouse (Mus musculus) 3 | 6 |0/0.55/1.07/1.87/2.95/5.45 mg/kgbw/d [ N |na| ADL [UX|[DR| 13 | w 6 w|JV|M|[C|[GRO| GRO | BDWT |WO| 1.87 2.95 Y 16.6922 Y 0.00390 | 0.781 123 |10| 5 (101010 8 10| 10| 10| 10| 93
326 1394 |Jacobs and Forst, 1981 Sodium selenite 100 |Mouse (Mus musculus) 2 4 10/10.3/32.3/49.8 ug/org/d N | na| ADL U | DR| 47 w 6 w|JV| F|C| GRO| GRO BDWT [ WO| 323 49.8 Y 0.0412 N 0.005611 | 0.784 121 10| 5 5110 6 8 110|10(10| 4|78
327 1408 [Julius et al, 1983 Sodium selenite 100 |Hamster (Mesocricetus auratus) 1 [ 5 |0/10/20/40/80 mg/kg diet N [na| ADL U |FD| 21 d 4 w|JV]| B|[C[GRO| GRO | BDWT | WO 10 20 Y 0.105 Y 0.00850 | 0.810 162 |10) 10 5|10 7 [ 8 ) 10|10/ 10| 4 | 84
328 1498 |Panter et al., 1995 Selenium 100 |Sheep (Ovis aries) 2 2 [0/29 mg/kg diet N [na| ADL M | FD 88 d NR NR|GE| F [ C| GRO | GRO | BDWT [ WO 29 Y 66 N 2.151 0.945 10|/10|10| 4| 6| 8| 4 1110] 4 |67
329 1364 |Hermann, et.al. 1991 D-selenomethionine 100 |Rat (Rattus norvegicus) 2 | 3 |0/10/16 mg/kg diet N | na| ADL U | FD 8 w NR |NR|JV| F |C]| GRO| GRO | BDWT [ WO 10 16 N 0.124 N 0.01235 | 0.996 159 [10(10| 5]10) 5| 8 [10]|10) 10| 4 | 82
330 1364 |Hermann, et.al. 1991 L-selenomethionine 100 |Rat (Rattus norvegicus) 3 | 3 |0/10/16 mg/kg diet N |na| ADL U | FD 8 w NR NR|JV| F [C| GRO| GRO | BDWT [ WO 10 16 N 0.124 N 0.01235 0.996 1.59 10| 10| 5|10 5| 8 |10|10]| 10| 4 | 82
331 1392 [Ishikawa et al, 1992 Sodium selenite 100 |Mouse (Mus musculus) 1 [ 5 |0/1/2/4/8 mg/L N [ na NR U |DR| 12 | w 5 w|JV|M|[C[GRO| GRO | BDWT | WO 8 Y 0.03979 N | 0.005438 [ 1.09 10/ 5[ 5])10| 6 [8] 4[10[10] 4|72
332 1394 |Jacobs and Forst, 1981 Sodium selenite 100 |Mouse (Mus musculus) 1 7 (0/1/4/8/16/32/64 mg/L N |na| ADL U [DR| 46 d 7 w|JV|[M]|C|GRO| GRO | BDWT | WO 8 16 N 0.02695 N 0.003829 1.14 2.27 10| 5| 5|15 8|10|10]|10)| 4|77
333 1223 |Beems and van Beek, 1985 Sodium selenite 100 |Hamster (Mesocricetus auratus) 2 | 5 ]0/0.10/0.30/0.63/1.26 mg/kg bw/d N [na| ADL M [FD| 42 d NR |NR|JV| F [C| GRO| GRO | BDWT [WO| 1.26 N 0.2425 Y 0.006140 | 1.26 10(10f10) 10|10 8 | 4| 1|10 4|77
334 1507 |Piccirillo et al 1983 Sodium selenite 45.66 |Mouse (Mus musculus) 2 2 |0/3.5 mg/kg bw/d N | na DLY U |GV 8 d 64 d [GE| F|C| GRO| GRO BDWT | WO 35 Y 0.0456 N 0.005428 1.60 10 8 |10f(10) 10| 8 | 4 |10(10]| 4 | 84
335 | 36834 |Tsunoda et al, 2000 Selenomethionine 100 |Mouse (Mus musculus) 2 | 4 ]0/0.26/0.63/1.96 mg/kgbw/d | N | na| DLY U |DR| 14 d 7-8 | w|JV|M]|C|[GRO| GRO | BDWT [WO| 1.96 Y 0.0245 N | 0.003515 [ 1.96 10/ 5[5 5]|10(8]4[10[10] 4|71
336 1335 |Hardin et al., 1987 Sodium selenite 45.66 |Mouse (Mus musculus) 1 5 |0/3.5/5/7/14 mg/kg bw/d N | na DLY U |GV 8 d 6-8 w|JV| F|C|GRO| GRO | BDWT | WO 7 14 N 0.0225 N 0.003037 3.20 6.39 10| 8| 51010 8 10| 10]| 10| 4 | 85
337 1509 [Plasterer et al., 1985 Sodium selenite 45,66 |Mouse (Mus musculus) 2| 2 (o7 mg/kgbw/d [ N | na| DLY U |GV| 8 d|61-71| d |GE| F |C| GRO [ GRO | BDWT | WO 7 Y 0.02022 N | 0.002782 [ 3.20 10| 8 [10) 10|10 8 | 4 [10| 10| 4 | 84
338 1507 |Piccirillo et al 1983 Sodium selenite 45.66 |Mouse (Mus musculus) 1 6 [0/2.5/5.0/10.0/20.0/40.0 mg/kg bw/d N | na DLY U |GV 8 d 64 d[JV| F|C|GRO| GRO [ BDWT [ WO 10 Y 0.0265 N 0.003742 4.57 10| 8 |10 10|10 8 | 4 | 10| 10| 4 | 84
339 1509 [Plasterer et al., 1985 Sodium selenite 45,66 |Mouse (Mus musculus) 3 | 4 |0/2.5/5/10 mg/kgbw/d | N | na| DLY U |GV| 8 d|61-71| d |JV| F|C]|GRO|[ GRO | BDWT | WO 10 Y 0.02522 N | 0.003336 [ 4.57 10| 8 (10 10|10 8 | 4 [10| 10| 4 | 84
340 1234 |Booth et al. 1983 Sodium selenite 100 |Mouse (Mus musculus) 2 | 4 ]0/2.5/5.0/10.0 mg/kg bw/d N [ na DLY U |GV 8 d|688L| d|JV| F|C| GRO| GRO | BDWT | WO 10 Y 0.02522 N 0.003336 10.0 10| 8 |10 10|10 8 | 4 | 10| 10| 10| 90
341 1538 |Sayato et al 1993 seleno-DL-cystine 100 |Mouse (Mus musculus) 1 | 5 |0/10/20/30/40 mg/kg bw/d N |[na| 6perw | U [GV]| 30 d 5 w|JV|M]|V]|GRO|[ GRO | BDWT | WO 10 20 Y 0.025 N 0.00331 10.0 200 [10( 8 | 510 10| 8 [10]10) 10| 4 | 85
342 1411 |Kaur and Parshad, 1994 Sodium selenite 45.66 |Rat (Rattus norvegicus) 1 3 |0/2/4 mg/kg diet N |na| ADL U | FD 1 w NR NR|JV | M| C| GRO | GRO | BDWT [ WO 2 Y 0.125 N 0.01243 0.0908 [10) 10| 5 |10| 6 | 8 | 4 (1010 4 [ 77
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Appendix 6.1 Mammalian Toxicity Data Extracted for Wildlife Toxicity Reference Value (TRV)

Selenium
Page 7 of 10
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343 1566 |Spallholz et al., 1973 Sodium selenite 100 |Mouse (Mus musculus) 1| 3 ]0/0.7/2.8 mg/kg diet N |na| ADL U [ FD 5 w NR |NR|[JV| B |[C|[ GRO| GRO | BDWT [ WO 0.7 Y 0.0196 N 0.002711 00968 [10) 10| 5| 10| 6 | 8 [ 4 [10( 10| 4 [ 77
344 1239 |Boylan et al, 1990 Sodium selenite 100 |Mouse (Mus musculus) 1 2 |0/1.16 ug/g diet N | na| ADL M | FD 6 mo NR NR|JV | F | C| GRO | GRO BDWT | WO 1.16 Y 0.023 N 0.003092 0.156 [10(10) 10| 10| 6 8| 4]10(10| 4|82
345 14498 |Wahlstrom et al, 1956 Sodium selenite 100 _[Pig (Sus scrofa) 1] 21017 mg/kg diet N [na[ ADL U | FD| 108 d NR |NR| JV |NR|C | GRO | GRO | BDWT [ WO 7 Y 74.39 Y 1.730 0163 |10[ 10| 5 (10 7 | 8 | 4 | 10| 10| 4 | 78
346 1224 |Behneetal., 1992 L-Selenomethionine 100 |Rat (Rattus norvegicus) 2 2 0/2 mg/kg diet N | na| ADL U | FD| 110 d 30 d V| M| C| GRO | GRO BDWT | WO 2 Y 0.34 N 0.02830 0.166 [10( 10| 5 |10| 6 8| 4|10(10)| 4|77
347 1219 |Baker etal., 1989 Sodium selenite 100 _[Pig (Sus scrofa) 3 | 2 ]0125 mg/org/d N [na[ ADL M [ FD 9 w| 814 |w|JV]| B|[C|GRO| GRO | BDWT [ WO 12.5 N 61 N 2.016 0205 |10[ 101010 5| 8 | 4 | 10| 10| 4 | 81
348 | 14494 |Rhian and Moxon, 1943 Sodium selenite 45.66 |Dog (Canis familiaris ) 1| 2 |o/10 mg/kg diet N |na| DLY U|[FD| 8 |w]| 150 [ d]|Jv]| F|[C]|GRO| GRO | BDWT | WO 10 Y 9.8 N 0.4485 0209 |10f10f 5106 |8|4af10f10]4]77
349 1312 |Goehring et al., 1984 Se in food (seleniferous wheat and corn)| 100  |Rat (Rattus norvegicus) 3 | 4 |0/2.58/5.6/8.4 mg/kg diet N | na| ADL M [ FD 4 w NR |NR|JV| M| C| GRO| GRO | BDWT [ WO 2.58 Y 0.3372 N 0.02811 0215 |10) 10| 1010 6 | 8 | 4 [10] 10| 4 [ 82
350 1256 |Chen et al., 1985 Sodium selenite 100 |Rat (Rattus norvegicus) 1 | 4 ]0/2/4/8 mg/L N [na| ADL U [DR]| 32 d NR NR|JV | M| C| GRO| GRO | BDWT [ WO 2 Y 0.208 N 0.02409 0232 |10 5| 5|10 6| 8| 4]|10|10| 4|72
351 14492 |Miller, 1938 Sodium selenite 100 _[Pig (Sus scrofa) 2 | 5 |0/24.5/49/196/392 mg/kg diet N |na| ADL U |[FD| 63 d 4 mo|JV| B|C| GRO| GRO | BDWT | WO 24.5 Y 315 Y 0.3020 0235 |10{10 5|10 7 | 8 | 4 |110]| 10| 4| 78
352 | 14498 |Wahlstrom et al, 1956 Sodium selenite 100 |Pig (Sus scrofa) 3 | 2 [o/10 mg/kg diet N |na| ADL U |[FD| 3 |mo| NR [NR| JV|NR|C| GRO | GRO | BDWT | WO 10 Y 62.2 Y 1.580 0254 |10f10| 5|10 78| 4af10f10]4]78
353 1540 |Schroeder, 1967 Sodium selenate 100 |Rat (Rattus norvegicus) 3| 2|02 mg/L N | na| ADL U | DR 9 d 21 d|JV| B|C|GRO| GRO | BDWT [ WO 2 Y 0.05 N 0.00668 0267 |10 5| 5|10 6 | 8| 4 |10]|10| 4| 72
354 1540 |Schroeder, 1967 Sodium selenite 100 |Rat (Rattus norvegicus) 2 2 [0/2 mg/L N [na| ADL U | DR 9 d 21 d[JV]| B|C|GRO| GRO [ BDWT [ WO 2 Y 0.037 N 0.00509 0275 |10| 5| 5|10 6| 8| 4]|10|10| 4|72
355 1540 |Schroeder, 1967 Sodium selenite 100 |Mouse (Mus musculus) 1| 2102 mg/L N | na| ADL U [DR]| 99 d 21 d|JV| F|C| GRO| GRO | BDWT [ WO 2 Y 0.0356 N 0.00539 0276 |10 5[ 5|10 6 | 8| 4|10 10| 4| 72
356 757 |Mercado and Bibby 1973 Sodium selenate 100 |Rat (Rattus norvegicus) 1 2 [0/2.5 mg/L N [na| ADL U | DR| 50 d 23 d[JV]|M|C|GRO| GRO [ BDWT [ WO 25 N 0.267 N 0.03016 0282 |10 55|10 5| 8] 4]10|10] 4|71
357 1612 |Wahlstrom et al., 1984 sodium selenite 100 _[Pig (Sus scrofa) 1] 2 (081 mg/kg diet N [na[ ADL M [ FD 6 w 5-6 w|JV|[M]|]C|GRO| GRO | BDWT | WO 8.1 Y 30.6 N 1.143 0303 |10[ 101010 6 | 8 | 4 | 10| 10| 4 | 82
358 1219 |Baker etal., 1989 Se in food (Astragalus bisculatus) 100 |Pig (Sus scrofa) 1 2 10/18.7 mg/org/d N | na| ADL M | FD 9 w 8-14 w|JV| B|C|GRO| GRO BDWT | WO 18.7 N 61 N 2.016 0.307 (10|10 10| 10| 5 8| 4]10(10| 4|81
359 14498 |Wahlstrom et al, 1956 Sodium selenite 100 _[Pig (Sus scrofa) 2 | 2 ]011 mg/kg diet N [na[ ADL U |FD| 98 d NR |NR| JV |NR|C | GRO | GRO | BDWT [ WO 11 Y 52.75 Y 1.550 0323 |10{10| 5|10 7 | 8 | 4 |110]| 10| 4|78
360 1233 |Birtetal., 1983 Sodium selenite 100 |Hamster (Mesocricetus auratus) 1 3 |0/5.00/10.0 mg/kg diet N |na| ADL U | FD 25 w 4 w|JV| F|C|GRO| GRO | BDWT | WO 5 Y 0.158 Y 0.01090 0345 |10 10| 5 (10| 7 8| 81010 4|82
361 1219 |Baker et al., 1989 Se in food (Astragalus praelongus) 100 |Pig (Sus scrofa) 2 | 2 ]0/215 mg/org/d N [na| ADL M [ FD 9 w| 814 | w|JV| B|C|GRO| GRO | BDWT [ WO 215 N 61 N 2.016 0352 |10) 10| 10f{10| 5] 8 | 4 [10]10] 4 |81
362 1597 |Thorlacius-Ussing et al., 1988 Sodium selenite pentahydrate 30.02 |Rat (Rattus norvegicus) 1 2 |0/10 mg/L N | na| ADL U | DR 21 d 25 d V| F|C| GRO| GRO BDWT | WO 10 Y 0.0902 N 0.01136 0378 (10| 5 5110 6 8| 4]10(10| 4|72
363 1276 |Dausch and Fullerton, 1993 Sodium selenate 41.79 |Rat (Rattus norvegicus) 8 | 3 |0/10/30 mg/kg diet N | na| ADL U | FD 3 w NR |NR|JV | M| C| GRO| GRO | BDWT [ WO 10 N 0.18 N 0.01678 0390 |10) 10| 5 (10| 5] 8 | 4 [10]10] 4 [ 76
364 1598 |Thorlacius-Ussing et al., 1988 Sodium selenite pentahydrate 100 |Rat (Rattus norvegicus) 1 2 |0/3 mg/L N | na| ADL U | DR 21 d 21 d V| M| C| GRO | GRO BDWT | WO 3 Y 0.0385 N 0.005279 0411 (10| 5 5110 6 8| 4]10(10| 4|72
365 1443 |Liu and Boylan, 1994 Sodium selenite 100 |Rat (Rattus norvegicus) 1| 2 ]0/4.37 mg/kg diet N | na| ADL M | FD 8 w NR |NR|[JV | M|[C| GRO| GRO | BDWT [ WO 4.37 Y 0.1523 N 0.01463 0420 |10{ 101010 6 | 8 | 4 | 10| 10| 4 | 82
366 3725 [Schroeder and Mitchener, 1972 sodium selenite 100 |Mouse (Mus musculus) 1 2 |0/3 mg/L N | na DLY U | DR 90 d NR If |JV| M|[C| GRO| GRO BDWT | WO 3 Y 0.0275 N 0.003900 0425 | 10| 5 5110 6 8| 4]10(10| 4|72
367 1276 |Dausch and Fullerton, 1993 Selenocystine 47.27 |Rat (Rattus norvegicus) 2 | 3 |0/10/20 mg/kg diet N | na| ADL U | FD 5 w NR |NR|JV| M| C| GRO| GRO | BDWT [ WO 10 N 0.18 N 0.01678 0441 |10) 10| 5 (10| 5| 8 | 4 [10]10] 4 [ 76
368 1249 |Carmichael and Fowler, 1980 Sodium selenate 100 |Rat (Rattus norvegicus) 1 2 |0/15 mg/L N | na| ADL U | DR 22 w NR NR|JV | M| C| GRO | GRO BDWT | WO 15 Y 0.357 Y 0.01081 0454 (10| 5 5(10] 7 8| 4]10(10| 4|73
369 1232 |Birtetal., 1986 Sodium selenite 100 |Hamster (Mesocricetus auratus) 1] 21|05 mg/kg diet N [na| ADL U |FD| 10 w 4 w|JV|M]|C|GRO|[ GRO | BDWT | WO 5 Y 0.136 N 0.01333 0490 |10) 10| 5 [10| 6| 8 | 4 [10]10] 4 [ 77
370 1521 |Raisbeck et al., 1996 Se in food 100 |Pronghorn (Antilocapra americana) 1 2 |0/14 mg/kg diet N | na| ADL M | FD| 164 d 6-96 |mo| JV| M| C| GRO| GRO BDWT | WO 14 N 63 N 2.070 0493 (10(10) 10| 10| 5 8| 4]10(10| 4|81
371 1532 |Salbe et al., 1990 sodium selenate 100 |Rat (Rattus norvegicus) 1 | 3 |0/4/6 mg/L N | na| ADL U [DR]| 21 d 21 d|JV| B|C|GRO| GRO | BDWT [ WO 4 Y 0.101 N 0.01258 0498 | 10| 5[ 5|10 6 | 8| 4|10 10| 4| 72
372 1432 |LeBoeuf and Hoekstra, 1983 Sodium selenite 100 |Rat (Rattus norvegicus) 1 2 |0/6 mg/kg diet N | na| ADL U | FD 6 w NR NR|JV | M| C| GRO | GRO BDWT | WO 6 N 0.267 N 0.02320 0521 [10(10) 5|10| 5 8| 4]110(10| 4|76
373 1595 |Thorlacius-Ussing, 1990 Sodium selenite 45,66 |Rat (Rattus norvegicus) 2 | 2 |0/10 mg/L N [na| ADL U |DR| 21 d 21 d|JV| B|C|GRO| GRO | BDWT [ WO 10 N 0.267 N 0.03016 0543 | 10| 5| 5[10| 5] 8| 4[10]10] 4 [71
374 1500 |Parshad and Sud, 1989 Selenium 100 |Rat (Rattus norvegicus) 1 2 [0/12.5 mg/kg diet N [na| ADL M | FD 4 w NR NR|JV | M| C| GRO | GRO | BDWT [ WO 12.5 Y 0.1476 Y 0.00650 0550 |10 10| 10| 4 | 7 8| 41010 4|77
375 1323 |Gronbaek et al., 1995 Sodium selenite 100 |Rat (Rattus norvegicus) 1] 2 (033 mg/L N [na| ADL U |DR| 14 d 3-4 w|JV|M]|C|GRO|[ GRO | BDWT | WO 3.3 Y 0.11 Y 0.0190 0570 | 10| 5| 5([10] 7| 8| 4[10]10] 4 [73
376 1276 |Dausch and Fullerton, 1993 Sodium selenide 63.2 |Rat (Rattus norvegicus) 4 | 4 [0/10/30/60 mg/kg diet N |na| ADL U | FD 3 w NR NR|JV | M| C| GRO| GRO | BDWT [ WO 10 N 0.18 N 0.01678 0589 | 10|10 5 (10| 5| 8| 4 ]|10| 10| 4|76
377 1413 |Kezhou et al., 1987 Sodium selenite 100 |Rat (Rattus norvegicus) 2 | 4 |0/10/15/20 mg/kg diet N |na| ADL U [ FD 5 w NR |NR|[JV| M|[C| GRO| GRO | BDWT [ WO 10 Y 0.124 Y 0.00810 0653 |10[ 10 5 (10 7 | 8 | 4 |110| 10| 4 | 78
378 1327 |Hadjimarkos, 1967 Soldium selenite 100 |Rat (Rattus norvegicus) 1 2 |0/3 mg/L N [na| ADL U [DR]| 21 d NR NR|JV | M| C| GRO| GRO | BDWT [ WO 3 Y 0.0436 Y 0.00970 0667 [10| 5| 5 [10f 7 8| 41010 4|73
379 15262 [Palmer et al 1983 Se in food (seleniferous corn) 100 |Rat (Rattus norvegicus) 2 | 2078 ug/g diet N [na| ADL M [ FD 4 w NR |NR|JV | M| C| GRO| GRO | BDWT [ WO 7.8 Y 0.21596 N 0.01949 0704 |10) 10|10 4| 6| 8| 4 [10]10] 4 [ 76
380 15262 [Palmer et al 1983 Sodium selenite 100 |Rat (Rattus norvegicus) 1 2 (0/8.0 ug/g diet N [na| ADL U | FD 4 w NR NR|JV | M| C| GRO| GRO | BDWT [ WO 8 Y 0.16976 N 0.01599 0754 | 10|10 5|10 6 | 8| 4 |10| 10| 4|77
381 1497 |Palmer and Olson, 1974 Sodium selenate 100 |Rat (Rattus norvegicus) 4 | 4 [0/3.09/6.01/9.01 mg/L N | na| ADL M | DR 7 d 21 d|JV|M|C|GRO| GRO | BDWT [ WO 3.09 Y 0.065 Y 0.009570 0767 |10 5 (1010 7 | 8 | 4 |10]| 10| 4 | 78
382 1244 |Cabe, etal., 1979 Sodium selenate 100 |Rat (Rattus norvegicus) 1 2 [0/10 mg/L N [na| ADL U | DR 13 w 50 d[JV]|M|C|GRO| GRO [ BDWT [ WO 10 Y 0.523 N 0.04023 0769 |10| 5| 5|10 6| 8| 4]|10|10| 4|72
383 1499 |Panter et al., 1996 Sodium (plant form) 100 |Pig (Sus scrofa) 2 | 2 |0/25 mg/org/d N [na| ADL U | FD 6 w| 810 | w|JV| B |C| GRO| GRO | BDWT [ WO 25 N 315 N 1.171 0794 | 10| 10| 5[ 4| 5] 8| 4[10]10] 4 [70
384 | 1499 |Panter etal., 1996 Seleno-dl-methionine 100 |Pig (Sus scrofa) 3 | 2 [or2s mg/org/d N |na| ADL U|[FD| 6 |w]| 810 |w]|Jv|B|[C]|GRO| GRO | BDWT | WO 25 N 315 N 1171 0794 |10l 10| 5|10 58| 4af10f10]4]76
385 1496 |Palmer et al., 1982 Selenomethionine 100 |Rat (Rattus norvegicus) 4 | 2 [0/8.27 mg/kg diet N [na| ADL M [ FD 4 w NR |NR| JV |NR| C| GRO| GRO | BDWT [ WO 8.27 Y 0.153 N 0.01468 0794 |10) 10| 1010 6 | 8 | 4 [10] 10| 4 [ 82
386 | 1499 |Panter etal., 1996 Sodium selenate 100 |Pig (Sus scrofa) 1| 2 |o25 mg/org/d N |na| ADL U|[FD| 6 |w]| 810 |w]|Jdv|B|[C]|GRO| GRO | BDWT | WO 25 N 315 N 1171 0794 |10 10| 5|10 58| 4af10f10]4]76
387 1496 |Palmer et al., 1982 Sodium selenite 100 |Rat (Rattus norvegicus) 3 | 2 |0/8.22 mg/kg diet N | na| ADL M | FD 4 w NR |NR| JV |NR|C| GRO | GRO | BDWT [ WO 8.22 Y 0.133 N 0.01308 0809 |10[10f[10f(10( 6 | 8 | 4 | 10| 10| 4 | 82
388 1496 |Palmer et al., 1982 Se in food (seleniferous corn) 100 |Rat (Rattus norvegicus) 2 2 10/8.28 mg/kg diet N | na| ADL M | FD 4 w NR NR| JV |NR| C| GRO | GRO BDWT | WO 8.28 Y 0.131 N 0.01292 0817 [(10(10) 10| 10| 6 8| 4]10(10| 4|82
389 15262 [Palmer et al 1983 Sodium selenite 100 |Rat (Rattus norvegicus) 4 | 2 [0/10 ug/g diet N | na| ADL U [ FD 8 w NR |NR|[JV | M|[C| GRO| GRO | BDWT [ WO 10 Y 0.3624 N 0.02983 0823 |10[10| 510 6 | 8 | 4 |10| 10| 4 | 77
390 12934 [Obermeyer et al, 1971 Sodium selenite 100 |Rat (Rattus norvegicus) 1 2 [0/9 mg/kg diet N [na| ADL U | FD 4 w NR NR| JV |NR| C | GRO | GRO | BDWT [ WO 9 Y 0.1188 N 0.01192 0903 | 10|10 510 6 | 8| 4 |10| 10| 4| 77
391 36812 |Halverson and Monty, 1960 Sodium selenate 100 |Rat (Rattus norvegicus) 2 | 2 |0/10 mg/kg diet N [na| ADL U |FD| 28 d NR |NR|JV| M| C| GRO| GRO | BDWT [ WO 10 Y 0.146 N 0.01413 0968 |10) 10| 5 (10| 6 | 8 | 4 [10]10] 4 [ 77
392 14489 [Halverson et al., 1962 Sodium selenite 100 |Rat (Rattus norvegicus) 2 2 [0/10 mg/kg diet N [na| ADL U | FD 18 d NR NR[NR| M [ C| GRO | GRO | BDWT [ WO 10 Y 0.133 N 0.01308 0984 | 10|10 5|10 6 | 8| 4 |10| 10| 4|77
393 36812 |Halverson and Monty, 1960 Sodium selenite 100 |Rat (Rattus norvegicus) 1| 2 ]0/10 mg/kg diet N [na| ADL U |FD| 28 d NR |NR|JV| M| C| GRO| GRO | BDWT [ WO 10 Y 0.13 N 0.01284 0988 |10) 10| 5 (10| 6 | 8 | 4 [10]10] 4 [ 77
394 14489 |Halverson et al., 1962 Potassium selenate 100 |Rat (Rattus norvegicus) 1 2 |0/10 mg/kg diet N | na| ADL U | FD 18 d NR NR|[NR| M| C| GRO | GRO BDWT | WO 10 Y 0.1402 N 0.01366 1.02 10(10) 5|10| 6 8| 4|10(10)| 4|77
395 21137 |Cutler, 1974 Sodium selenate 41.79 |Rat (Rattus norvegicus) 1| 2 ]0/24 mg/L N | na NR U | DR 5 mo[ NR |NR|[JV [ M| C| GRO| GRO | BDWT | WO 24 Y 0.321 N 0.03560 1.11 10| 5| 5|10 68| 4]10])10| 4|72
396 1364 |Hermann, et.al. 1991 Sodium selenite 100 |Rat (Rattus norvegicus) 1 2 |0/16 mg/kg diet N [na| ADL U | FD 8 w NR NR|JV| F [C| GRO| GRO | BDWT [ WO 16 N 0.124 N 0.01235 1.59 10|/ 10| 5|10 5| 8| 4]|10]|10| 4|76
397 1523 |Rastogi et al., 1976 Sodium selenite 100 |Rat (Rattus norvegicus) 2 | 2 ]0/92.14 ug/org/d N [na| ADL U | DR 1 w 1 mo|Jv | B |C|GRO|[ GRO | BDWT | WO 92.14 Y 0.039 N 0.007633 159 [10( 5| 5]10] 7 [ 8| 4]10)10( 4|73
398 14508 [Franke and Moxon 1937 Sodium selenite 100 |Rat (Rattus norvegicus) 1 2 [0/1.79 mg/kg bw/d N [ na DLY U | FD 65 d 28 d[JV]| B|C|GRO| GRO [ BDWT [ WO 1.79 Y 0.063 Y 0.004260 1.79 10| 10| 51010 8 | 4 |10]| 10| 4 | 81
399 14489 [Halverson et al., 1962 Selenium 100 |Rat (Rattus norvegicus) 3 | 2 |0/20 mg/kg diet N | na| ADL M |FD| 18 d NR |NR[NR| M |[C|[ GRO | GRO | BDWT [ WO 20 Y 0.1456 N 0.01410 1.94 1010 5| 46| 8| 4]10)10] 4|71
400 14508 [Franke and Moxon 1937 Sodium selenite 100 |Rat (Rattus norvegicus) 2 2 |0/3.54 mg/kg bw/d N [ na DLY U | FD 5 d 28 d[JV]|M|C|GRO| GRO [ BDWT [ WO 3.54 Y 0.035 Y 0.00250 3.54 10| 10| 51010 8 | 4 |10]| 10| 4 | 81
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Appendix 6.1 Mammalian Toxicity Data Extracted for Wildlife Toxicity Reference Value (TRV)

Selenium
Page 8 of 10
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401 14508 [Franke and Moxon 1937 Sodium selenate 100 |Rat (Rattus norvegicus) 3 | 2 |0/50 mg/kg diet N | na| DLY U | FD 5 d 28 d|JV| B|C|GRO| GRO | BDWT [ WO 50 Y 0.029 Y 0.002170 374 |10|10| 5|10 7| 8| 4 |10[10] 4|78
402 1259 |Chermoff and Kavlock, 1982 Sodium selenate 41.79 |Mouse (Mus musculus) 1 2 |0/10 mg/kg bw/d N | na DLY U |GV 5 d 60 d [GE| F | C| GRO| GRO BDWT | WO 10 N 0.0225 N 0.003037 4.18 10 8 |10f(10) 10| 8| 4 |10(10]| 4 | 84
Survival
403 1566 |Spallholz etal., 1973 Sodium selenite 100 |Mouse (Mus musculus) 1 3 (0/0.7/2.8 mg/kg diet N |na| ADL U | FD 5 w NR NR|JV| B |[C|MOR| MOR | SURV [WO 0.7 2.8 Y 0.0204 N 0.002802 | 0.0961 | 0.385 | 10| 10| 5 | 10| 6 | 9 8 |10|10(| 4|82
404 1566 |[Spallholz et al., 1973 Sodium selenite 100 |Mouse (Mus musculus) 2 | 10 )0/0.75/1.25/1.75/2.25/3.75/5.0/7.5/10|mg/kg diet N |na| ADL U|FD| 5 w| NR |NR|JV| B |C|MOR| MOR | SURV |WO| 0.75 1.25 Y 0.0227 N | 0.003059 [ 0.101 | 0.168 |10 10| 5 [10| 6 | 9 [10]| 10| 10| 4 [ 84
405 1497 |Palmer and Olson, 1974 Sodium selenate 100 |Rat (Rattus norvegicus) 2 3 |0/2.09/3.01 mg/L N [na| ADL M | DR| 42 d 21 d[JV|M|C|[MOR| MOR [ MORT [WO| 3.01 Y 0.248 Y 0.01495 0.181 101 5]10(10]| 7 9] 4]10(10]| 4|79
406 1497 [Palmer and Olson, 1974 Sodium selenite 100 |Rat (Rattus norvegicus) 1 | 3 ]0/2.11/2.99 mg/L N | na| ADL M | DR| 42 d 21 d[JV]|M]|C|[MOR| MOR | MORT | WO| 299 Y 0.26 Y 0.01660 | 0.186 10| 5 [10) 10| 7 [ 9] 4[10[10] 4|79
407 1457 |McAdam and Levander, 1987 Sodium selenite 100 |Rat (Rattus norvegicus) 3 | 4 |0/2.5/5/10 ug/g diet N |na| ADL U | FD 6 w 21 d[JV|M|C|[MOR| MOR [ MORT [ WO 25 5 N 0.267 N 0.02320 0.217 0435 | 10|10 5 (10| 5| 9 ]|10]| 10| 10| 4 | 83
408 1457 |McAdam and Levander, 1987 L-selenomethionine 100 |Rat (Rattus norvegicus) 2 | 4 ]0/2.5/5/10 ug/g diet N | na| ADL U | FD 6 w 21 d|JV|M|C|MOR| MOR | MORT [WO| 25 5 N 0.267 N 0.02320 | 0.217 0435 |10) 10| 5 (10| 5] 9 [10[10] 10| 4 [ 83
409 1540 |Schroeder, 1967 Sodium selenate 100 |Rat (Rattus norvegicus) 3 2 0/2 mg/L N | na| ADL U |DR| 180 d 21 d V| B |C| MOR| MOR | MORT | WO 2 Y 0.338 N 0.03730 0.221 10| 5 5110 6 9 4 [10] 10| 4 |73
410 1324 |Gronbaek and Thorlacius-Ussing 1990 |L-selenomethionine 100 |Rat (Rattus norvegicus) 2 | 4 ]0/0.75/1.5/2.25 mg/L N | na| ADL U | DR 2 w NR |NR|NR| M |[C|MOR| MOR [ SURV [WO| 225 N 0.5 N 0.05305 | 0.239 105510 5[9]4]10] 6 4]68
411 1497 |Palmer and Olson, 1974 Sodium selenite 100 |Rat (Rattus norvegicus) 3 | 4 |0/3.09/6.08/8.87 mg/L N |na| ADL M |DR| 21 d 21 d[JV|M|C|[MOR| MOR [ MORT [WO| 3.09 6.08 Y 0.19 Y 0.01686 0.274 0540 |10| 5|10 10| 7 9101010 4|85
412 1401 |Jenkins and Hidiroglou, 1986 Sodium selenate 100 |Cattle (Bos taurus ) 1 | 5 |0/1.0/3.0/5.0/10.0 mg/kg diet N | na| ADL U | FD 6 w 3 d|JV|M|C|MOR| MOR | MORT [ WO 10 Y 57.72 N 1.927 0.334 10(10| 510 6 [ 9| 410|104 |78
413 1233 |Birtetal., 1983 Sodium selenite 100 |Hamster (Mesocricetus auratus) 2 2 10/5.00 mg/kg diet N [na| ADL U | FD 25 w 4 w|JVv| B|C|MOR| MOR | MORT | WO 5 Y 0.177 Y 0.01240 0.350 10110 5 (10| 7 9 4 110(10| 4|79
414 1276 |Dausch and Fullerton, 1993 Selenomethionine 40.26 |Rat (Rattus norvegicus) 1| 2 ]0/10 mg/kg diet N | na| ADL U | FD 3 w NR |NR|JV | M|C|MOR| MOR | SURV [WO 10 N 0.18 N 0.01678 | 0.375 10(10| 5]10| 5[ 9| 4 ]10)10( 4|77
415 1475 |Abdo, 1994 Sodium selenite 45.66 |Rat (Rattus norvegicus) 2 6 (0/0.17/0.28/0.50/0.86/1.67 mg/kg bw/d N |1 ADL UX | DR 13 w 6 w|JV| F|C|MOR| MOR | MORT |[WO| 0.86 1.67 Y 0.188 Y 0.00920 0.393 0.763 |10 5|10 10) 10| 9 | 10| 10| 10| 10| 94
416 1276 |Dausch and Fullerton, 1993 Sodium selenite 45,66 |Rat (Rattus norvegicus) 5 | 4 |0/10/30/100 mg/kg diet N | na| ADL U | FD 3 w NR |NR|JV | M|C|MOR| MOR | MORT [ WO 10 30 N 0.18 N 0.01678 | 0.426 128 [10(10| 510 5[ 9 [10]|10) 10 4 | 83
417 1457 |McAdam and Levander, 1987 Sodium selenate 100 |Rat (Rattus norvegicus) 4 | 4 [0/2.5/5/10 ug/g diet N |na| ADL U | FD 6 w 21 d[JV|M|C|[MOR| MOR [ MORT [ WO 5 10 N 0.267 N 0.02320 0.435 0869 |10 10| 5 (10| 5| 9| 10| 10| 10| 4 | 83
418 1457 |McAdam and Levander, 1987 D-selenomethionine 100 |Rat (Rattus norvegicus) 1 | 4 ]0/2.5/5/10 ug/g diet N | na| ADL U | FD 6 w 21 d|JV|M|C|MOR| MOR | MORT [ WO 5 10 N 0.267 N 0.02320 | 0.435 0869 |10) 10| 5 (10| 5] 9 [10[10] 10| 4 [ 83
419 | 1468 |Moxon and Mahan, 1982 sodium selenite 100 |Pig (Sus scrofa) 1 | 8 [0/2.5/5.017.5/10/15/20/40 mg/kg diet N |[na| DLY [UxX|FD| 37 | d | NR |[NR| JV |NR|C| MOR| MOR | MORT [wO| 15 20 Y 11.21 Y 0.3541 | 0.474 | 0632 [10| 10| 10| 10| 7| 9 |10|10]| 10| 4 | 9
420 1475 |Abdo, 1994 Sodium selenate 41.79 |Rat (Rattus norvegicus) 1 | 6 |0/0.31/0.47/0.88/1.35/1.84 mg/kg bw/d N|na|] ADL |UX]|DR| 13 | w 6 w|JV]| F|C|MOR| MOR [ MORT | WO| 135 1.84 Y 0.141 Y 0.06400 | 0.564 | 0.769 10| 5| 10| 10(10) 9 [ 10| 10| 10| 10| 94
421 1332 |Halverson et al 1966 Se in food (seleniferous wheat) 100 |Rat (Rattus norvegicus) 2 | 8 |0/1.6/3.2/4.8/6.4/8.0/9.6/11.2 mg/kg diet N |na| ADL U [ FD 4 w NR |NR|[JV | M|[C|[MOR| MOR | MORT [ WO 6.4 8 Y 0.22 N 0.01979 0.576 0720 |10| 10| 5[ 4| 6] 9 [10[10]10]| 4|78
422 1332 [Halverson et al 1966 Sodium selenite 100 |Rat (Rattus norvegicus) 1 | 7 |0/1.6/3.2/4.8/6.4/8.0/9.6 mg/kg diet N |na| ADL U|FD| 4 w| NR |[NR|JV| M| C|MOR| MOR [ MORT | WO| 64 8 Y 0.198 N 0.01815 | 0.587 | 0.733 |10 10| 5 |10 6 | 9 [ 10| 10| 10| 4 [ 84
423 1497 |Palmer and Olson, 1974 Sodium selenate 100 |Rat (Rattus norvegicus) 4 | 4 [0/3.09/6.01/9.01 mg/L N |na| ADL M |DR| 21 d 21 d[JV|M|C|[MOR| MOR [ MORT [WO| 6.01 9.01 Y 0.1 Y 0.00990 0.595 0892 |10| 5|10 10| 7 9101010 4|85
424 1629 |Wilson et al 1988 Sodium selenite 45.66_|[Pig (Sus scrofa) 1 | 4 |0/1.4/2.6/4.2 mg/kgbw/d | N | na[ DLY U |OR| 9 d 6 w|JV|M|C|MOR| MOR [ MORT |WO| 14 2.6 Y 9.3 N 0.4296 0.639 119 |10| 8 (10| 10|10 9 ) 10| 10| 10| 4 |91
425 1233 |Birtetal., 1983 Sodium selenite 100 |Hamster (Mesocricetus auratus) 1 3 10/5.00/10.0 mg/kg diet N [na| ADL U | FD 25 w 4 w|Jv]| B|C|MOR| MOR | MORT | WO 10 Y 0.158 Y 0.01030 0.652 10110 5 (10| 7 9 3110| 4|72
426 1603 |Turan et al 1997 Sodium selenite 100 |Rabbit (Oryctolagus cuniculus) 1| 2 ]0/10 mg/kg diet N | na| ADL U |FD| 14 w NR |NR|JV| B |C|MOR| MOR | MORT [ WO 10 Y 1.34 N 0.08739 | 0.652 10(10| 5]10| 6 [ 9| 410|104 |78
427 1413 |Kezhou et al., 1987 Sodium selenite 100 |Rat (Rattus norvegicus) 2 | 4 |0/10/15/20 mg/kg diet N |na| ADL U | FD 22 d NR NR|JV | M| C|MOR| MOR | MORT [ WO 10 15 Y 0.124 Y 0.00810 0.653 0980 (10| 10| 5 [10( 7 9101010 4|85
428 1254 |[Chenetal., 1982 Sodium selenite 100 |Rat (Rattus norvegicus) 1 | 3 |0/2/6 mg/kg diet N | na NR U|FD| 4 w| NR |[NR|JV| M| C]|MOR| MOR [ MORT | WO 6 Y 0.06 N | 0.006801 [ 0.680 10/ 10 5)10| 6 [ 9| 4 [10[10] 4 |78
429 15262 [Palmer et al 1983 Se in food (seleniferous corn) 100 |Rat (Rattus norvegicus) 2| 2 |0/7.8 ug/g diet N |na| ADL M | FD 4 w NR |NR|[JV | M|[C|[MOR| MOR | MORT [ WO 7.8 Y 0.21596 N 0.01949 0.704 10(10{10] 4| 6 [ 9| 410|104 |77
430 | 15262 |Palmer et al 1983 Sodium selenite 100 |Rat (Rattus norvegicus) 1| 2 [0/8.0 ug/g diet N |na| ADL U|FD| 4 w | NR |[NR|JV| M| C]|MOR| MOR [ MORT | WO 8 Y 0.16976 N 0.01599 | 0.754 10/ 10( 5)10| 6 [ 9| 4 [10[10] 4 |78
431 1244 |Cabe, etal., 1979 Sodium selenate 100 |Rat (Rattus norvegicus) 1 2 [0/10 mg/L N [na| ADL U | DR 18 w 50 d[JV|M|C|[MOR| MOR [ MORT [ WO 10 Y 0.523 N 0.04023 0.769 10| 5| 5|16 9| 4]|]10|]10| 4|73
432 1496 |Palmer et al., 1982 Selenomethionine 100 |Rat (Rattus norvegicus) 4 | 2 [0/8.27 mg/kg diet N | na| ADL M [ FD 4 w NR |NR| JV |NR|[C| MOR| MOR [ MORT [WO| 8.27 Y 0.153 N 0.01468 | 0.794 10(10[10]10| 6 [ 9| 4 10| 10| 4 | 83
433 1496 |Palmer et al., 1982 Selenium 100 |Rat (Rattus norvegicus) 1 3 |0/0.94/85.6 mg/kg diet N |na| ADL M | FD 4 w NR NR| JV |NR|[C | MOR| MOR | MORT | WO| 856 Y 0.155 N 0.01484 0.820 10| 10| 10|10 6 [ 9| 4 |10]| 10| 4 | 83
434 1413 |Kezhou et al., 1987 Sodium selenite 100 |Rat (Rattus norvegicus) 1 | 4 |0/5/10/20 mg/kg diet N |na| ADL U |FD| 22 d NR [NR[JV | M| C|[MOR| MOR | MORT | WO 10 20 Y 0.1576 Y 0.01350 | 0.857 171 |10)10( 510 7 [ 9])10[10|10]| 4 |85
435 1276 |Dausch and Fullerton, 1993 Selenocystine 47.27 |Rat (Rattus norvegicus) 2 3 10/10/20 mg/kg diet N [na| ADL U | FD 3 w NR NR|JV | M| C| MOR| MOR SURV | WO 20 N 0.18 N 0.01678 0.881 10110 5 (10| 5 9 4 110(10| 4|77
436 1393 [Jacobs and Forst 1981 Sodium selenite 100 |Rat (Rattus norvegicus) 1 | 6 |0/1/4/8/16/64 mg/L N |na| ADL U |DR| 35 d| 512 | w]|JV]| B|C|MOR| MOR [ SURV | WO 8 16 N 0.267 N 0.03016 | 0.904 181 |10 5[ 5]|10| 5[ 9])10[10|10]| 4|78
437 1523 |Rastogi et al., 1976 Sodium selenite 100 |Rat (Rattus norvegicus) 1 2 10/128.6 ug/org/d N | na| ADL U | DR 8 w 1 mo|JV| B|C|MOR| MOR | MORT [WO| 128.6 Y 0.135 N 0.01633 0.953 10| 5 5(10] 7 9 4 110(10| 4|74
438 1507 |Piccirillo et al 1983 Sodium selenite 45.66 |Mouse (Mus musculus ) 1 | 6 |0/2.5/5.0/10.0/20.0/40.0 mg/kg bw/d N |nal| DLY U |GV| 8 d 64 d[JV]|] F|C|[MOR| MOR | MORT |WO| 25 5 Y 0.0273 N | 0.003560 [ 1.14 228 |10| 8 (10| 10|10 9 )10|10| 10| 4 |91
439 1276 |Dausch and Fullerton, 1993 Sodium selenate 41.79 |Rat (Rattus norvegicus) 8 3 10/10/30 mg/kg diet N [na| ADL U | FD 3 w NR NR|[JV | M| C| MOR| MOR | MORT | WO 30 N 0.18 N 0.01678 117 10110 5 (10| 5 9 4 110(10| 4|77
440 | 14488 |Hadjimarkos, 1970 Sodium selenite 100 |Hamster (Mesocricetus auratus) 1 | 4 |0/0.68/0.88/1.17 mg/kgbw/d | N | na| ADL U |DR| 4 w| NR |[NR|JV| M| C|MOR| MOR | MORT | WO| 1.17 Y 0.0834 N 0.01058 1.17 10| 5[ 510|109 ]| 4|10[10] 4|77
441 1394 |Jacobs and Forst, 1981 Sodium selenite 100 |Mouse (Mus musculus) 2 4 10/10.3/32.3/49.8 ug/org/d N | na| ADL U | DR| 47 w 6 w|JV| F|C|MOR| MOR | MORT | WO| 498 Y 0.0412 N 0.005611 121 10| 5 5110 6 9 4 [10]10] 4 |73
442 1223 |Beems and van Beek, 1985 Sodium selenite 100 |Hamster (Mesocricetus auratus) 1 | 5 ]0/0.1/0.31/0.61/1.21 mg/kg bw/d N | na| ADL M [FD| 42 d NR |NR|JV | M|[C|MOR| MOR [ MORT [WO| 1.21 N 0.097 Y 0.0050 121 10(10[10] 10| 10| 9| 4 |10 10| 4 | 87
443 1223 |Beems and van Beek, 1985 Sodium selenite 100 |Hamster (Mesocricetus auratus) 2 5 10/0.10/0.30/0.63/1.26 mg/kg bw/d N [na| ADL M | FD 42 d NR NR|[JV | F|C| MOR| MOR | MORT | WO| 1.26 Y 0.2425 Y 0.006140 1.26 1010|1010 10| 9 4 (1010 4 |87
444 | 14492 |Miller, 1938 Sodium selenite 100 |Pig (Sus scrofa) 2 | 5 |0/24.5/49/196/392 mg/kg diet N |na| ADL U |FD| 63 d 4 mo|JV | B |C|MOR| MOR [ MORT | WO| 49 196 Y 10.43 Y 0.3170 1.49 596 |[10)10( 5|10 7|9 ) 8 |10|10]| 4 |83
445 1475 |Abdo, 1994 Sodium selenite 45.66 |Mouse (Mus musculus) 4 | 6 [0/0.26/0.56/0.91/1.61/3.31 mg/kg bw/d N |na| ADL UX | DR 13 w 6 w|JV|[M]|]C|MOR| MOR | MORT [ WO| 331 Y 0.0338 Y 0.00470 151 101 5]10(10]| 7 9| 4[10[10|10](85
446 1507 |Piccirillo et al 1983 Sodium selenite 45,66 |Mouse (Mus musculus ) 2 | 2]0/35 mg/kgbw/d | N | nal DLY U |GV| 8 d 64 d [GE| F|C|[MOR| MOR | MORT | WO| 35 Y 0.0456 N | 0.005428 [ 1.60 10| 8 [10) 10|10 9| 4 [10[ 10| 4 | 85
447 1394 |Jacobs and Forst, 1981 Sodium selenite 100 |Mouse (Mus musculus) 1 7 |0/1/4/8/16/32/64 mg/L N |na| ADL U [DR| 46 d 7 w|JV|B|C|MOR| MOR | MORT | WO 16 32 N 0.02695 N 0.003829 2.27 4.55 10| 5| 5|15 (|9 |10|10]|10| 4|78
448 1475 |Abdo, 1994 Sodium selenate 41.79 |Mouse (Mus musculus) 3 | 6 |0/0.55/1.07/1.87/2.95/5.45 mg/kg bw/d N |na|] ADL |UX|DR| 13 | w 6 w|JV| B|C|MOR| MOR [ MORT | WO| 5.45 Y 0.0302 Y 0.0025 2.28 10| 5 (10) 10|10 9| 4 |10 10| 10| 88
449 1509 |Plasterer et al., 1985 Sodium selenite 45.66 |Mouse (Mus musculus) 1 6 [0/2.5/5/10/20/40 mg/kg bw/d N | na DLY U |GV 8 d|61-71| d |JV]| F|C| MOR| MOR | MORT | WO 5 10 Y 0.02522 N 0.003336 2.28 4.57 10| 8 |10 10|10 9 | 10|10 10| 4 | 91
450 1501 |[Pathak and Datta 1984 sodium selenite 100 |Goat (Capra hircus) 1| 4] 0/3/6/10 mg/kg bw N |na| DLY U |OR| 17 d 6 mo | MA|NR| C| MOR| MOR [ MORT | WO 3 6 Y 9 N 0.4182 3.0 6.0 10| 8 [10) 10|10 9 |10|10| 6 | 4 | 87
451 1408 |Julius et al, 1983 Sodium selenite 100 |Hamster (Mesocricetus auratus) 1 5 10/10/20/40/80 mg/kg diet N |na| ADL U | FD 21 d 4 w|JV|B|C|MOR| MOR | MORT | WO 40 80 Y 0.078 Y 0.00620 3.18 6.36 1010 5 (10| 7 9101010 4|85
452 1335 [Hardin etal., 1987 Sodium selenite 45,66 |Mouse (Mus musculus) 1 | 5 |0/3.5/5/7/14 mg/kg bw/d N |na| DLY U |GV| 8 d 6-8 w|GE| F | C|MOR| MOR [ MORT | WO 7 14 N 0.0225 N | 0.003037 [ 3.20 639 |[10| 8 [ 51010 9 ) 10|10/ 10| 4 |86
453 1509 |Plasterer et al., 1985 Sodium selenite 45.66 |Mouse (Mus musculus) 2 2 |0/7 mg/kg bw/d N | na DLY U |GV 8 d|61-71| d |GE| F |[C|MOR| MOR SURV | WO 7 Y 0.02022 N 0.002782 3.20 10 8101010 9 4 (10 10| 4 |85
454 1276 |Dausch and Fullerton, 1993 Sodium selenide 63.2 |[Rat (Rattus norvegicus) 4 | 4 [0/10/30/60 mg/kg diet N | na| ADL U | FD 3 w NR |NR|JV | M|C]|MOR| MOR | SURV [WO 60 N 0.18 N 0.01678 3.53 10(10| 510 5[ 9| 4]10)10( 4|77
455 1259 |Chermoff and Kavlock, 1982 Sodium selenate 41.79 |Mouse (Mus musculus) 1 2 |0/10 mg/kg bw/d N | na DLY U |GV 5 d 60 d [GE| F|C| MOR| MOR | MORT | WO 10 N 0.0225 N 0.003037 4.18 101 8 101010 9 4 [10]10] 4 |85
456 1234 |Booth et al. 1983 Sodium selenite 100 |Mouse (Mus musculus) 3 | 6 |0/2.5/5.0/10.0/20.0/40.0 mg/kg bw/d N |nal| DLY U |GV| 8 d|688.|d|JV]| F|C|MOR| MOR [ MORT | WO 10 20 Y 0.02522 N | 0.003336 [ 10.0 20 10| 8 [10) 10| 10| 9 | 10| 10| 10| 10| 97
457 1276 |Dausch and Fullerton, 1993 Selenium sulfide 55.19 |Rat (Rattus norvegicus) 3 5 10/10/30/100/300 mg/kg diet N [na| ADL U | FD 3 w NR NR|JV | M| C| MOR| MOR SURV | WO 300 N 0.18 N 0.01678 15.4 101 10| 5 5 5 9110|10(10| 4|78
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Appendix 6.1 Mammalian Toxicity Data Extracted for Wildlife Toxicity Reference Value (TRV)

Selenium
Page 9 of 10
Ref Exposure Effects Conversion to mg/kg bw/day Result Data Evaluation Score
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458 1540 [Schroeder, 1967 Sodium selenite 100 |Rat (Rattus norvegicus) 2 | 2|02 mg/L N | na| ADL U |DR| 16 d 21 d[JV] B|C|[MOR| MOR | MORT | WO 2 Y 0.037 N 0.00509 0275 [10[( 5| 5|10[ 6] 9| 4|10]10[ 473
459 1393 |Jacobs and Forst 1981 Sodium selenite 100 |Rat (Rattus norvegicus) 2 2 |0/4 mg/L N | na| ADL U | DR 10 w 5 wl|JV| M]|C|MOR| MOR SURV | WO 4 Y 0.35 N 0.03849 0440 (10| 5 5110 6 9 4 [10]10] 4 |73
460 1496 [Palmer et al., 1982 Sodium selenite 100 |Rat (Rattus norvegicus) 3 | 2 ]0/8.22 mg/kg diet N |na| ADL M |FD| 4 w | NR |[NR| JV|NR|C| MOR| MOR [ MORT | WO 8.22 Y 0.133 N 0.01308 0.809 (1010|1010 6 ) 9| 4 |10]| 10| 4 |83
461 1496 |Palmer et al., 1982 Se in food (seleniferous corn) 100 |Rat (Rattus norvegicus) 2 2 10/8.28 mg/kg diet N [na| ADL M | FD 4 w NR NR| JV |[NR| C| MOR| MOR | MORT | WO 8.28 Y 0.131 N 0.01292 0817 (10(10) 10| 10| 6 9 4 [10]10] 4 |83
462 | 15262 |Palmer et al 1983 Sodium selenite 100 |Rat (Rattus norvegicus) 4 | 2 [o/10 ug/g diet N |na| ADL U|FD| 8 w| NR |[NR|JV| M| C]|MOR| MOR [ SURV | WO 10 Y 0.3624 N 0.02983 0823 [10({10| 5| 4| 6] 9| 4|10]10[ 472
463 14489 |Halverson et al., 1962 Potassium selenate 100 |Rat (Rattus norvegicus) 1 2 |0/10 mg/kg diet N [na| ADL U | FD 18 d NR NR[NR| M| C| MOR| MOR | MORT | WO 10 Y 0.1402 N 0.01366 0975 [10( 10| 5 |10| 6 9 4 (10 10| 4 |78
464 14489 [Halverson et al., 1962 Sodium selenite 100 |Rat (Rattus norvegicus) 2 | 2 |0/10 mg/kg diet N | na| ADL U |FD| 18 d NR |NR|NR| M| C| MOR| MOR | MORT [ WO 10 Y 0.133 N 0.01308 0984 |10) 10| 5 [10] 6| 9| 4 [10]10] 4 [ 78
465 21137 |Cutler, 1974 Sodium selenate 41.79 |Rat (Rattus norvegicus) 1 2 (0/24 mg/L N [ na NR U | DR 5 mo| NR NR|JV | M| C|MOR| MOR | MORT [ WO 24 Y 0.321 N 0.03560 111 10| 5| 5|16 |9 4]|]10|]10| 4]73
466 14508 [Franke and Moxon 1937 Sodium selenite 100 |Rat (Rattus norvegicus) 1| 2 ]0/179 mg/kg bw/d N |na| DLY U |FD| 100 | d 28 d|JV|M|C|MOR| MOR | MORT [ WO 1.79 Y 0.063 Y 0.004260 179 [10(10| 510|110 9| 4|10 10| 4 |82
467 14489 [Halverson et al., 1962 Selenium 100 |Rat (Rattus norvegicus) 3 | 2 [0/20 mg/kg diet N |na| ADL M | FD 18 d NR NR[NR| M| C | MOR| MOR | MORT [ WO 20 Y 0.1456 N 0.01410 1.94 10/10| 5|46 |9 4]]10]|10| 4] 72
468 14508 [Franke and Moxon 1937 Sodium selenite 100 |Rat (Rattus norvegicus) 2 | 2 ]0/3.54 mg/kg bw/d N |na| DLY U |FD| 100 | d 28 d|JV| B|C|MOR| MOR | MORT [ WO 3.54 Y 0.035 Y 0.00250 354 |10|10| 5 |10[{10] 9| 4 |10[10] 4|82
469 14508 |Franke and Moxon 1937 Sodium selenate 100 |Rat (Rattus norvegicus) 3 2 |0/50 mg/kg diet N | na DLY U | FD| 100 d 28 d JV| B |C| MOR| MOR | MORT | WO 50 Y 0.029 Y 0.002170 3.74 10110 5 (10| 7 9 4 110(10| 4|79
470 1277 |Davidson-York et al, 1999 Sodium selenite 100 |Pig (Sus scrofa) 1] 2 ]0/121.7 mg/kg diet N |na| ADL M |FD| 19 d NR [NR[{NR| B | C[MOR| MOR | MORT | WO 121.7 Y 49.5 N 1.698 417 |10[(10)10|[10| 6 | 9 [ 4| 10| 3 [ 4 [76
471 113 |Seidenberg et al 1986 Sodium selenate 41.79 |Mouse (Mus musculus) 1| 2 |0/12 mg/kg bw/d N | na DLY U |[GV| 4 d NR |NR|[GE| F [ C|MOR| MOR | MORT [ WO 12 Y 0.0401 N 0.00488 5.01 10( 8 [10] 10|10 9| 4 ] 10| 10| 4 |85
Data Not Used to Derive TRV
472 1389 |Huetal., 1984 Sodium selenite 100 |Rat (Rattus norvegicus) 1 2 |0/1 mg/kg diet N [na| ADL U | FD 7 mo 1 mo| JV | F | C| PHY PHY GPHY | BL 1 N 0.204 N 0.01860 | 0.0912 101101 5|10 5| 4| 4 1]110( 4|63
473 1255 [Chen etal., 1990 Sodium selenite 100 |Rat (Rattus norvegicus) 1] 2101 mg/kg diet N |na| ADL U|FD| 2 w| NR |[NR|JV| M| C| BIO | ENZ [ GLPX | LI 1 Y 0.2671 N 0.02321 | 0.0869 10/ 10( 5)10| 6 [ 1] 4| 1]10] 4|61
474 36822 |Lalor and Llewellyn, 1979 Sodium selenite 45.66 |Gerbil (Meriones unguiculatus) 2 | 3 (0/2.5/5.0 mg/L N [ na| ADL U |DR| 30 w NR |[NR|JV [ M| C| GRO| GRO | BDWT | WO 5.0 Y 0.069 Y 0.003943 | 0.127 105|510 7|8 4] 1([10]| 4]64
475 36822 |Lalor and Llewellyn, 1979 Sodium selenite 45,66 |Gerbil (Meriones unguiculatus) 1 | 3 ]0/25/5.0 mg/L N [na| ADL U |DR| 30 w NR [NR[JV| M| C|[GRO| GRO | BDWT |WO| 5.0 Y 0.0687 Y 0.003926 | 0.127 105|510 7[8]4]1]10[4]64
476 36822 |Lalor and Llewellyn, 1979 Sodium selenite 45.66 |Gerbil (Meriones unguiculatus) 1| 3 10/2.5/5.0 mg/L N [ na| ADL U |DR| 30 w NR |[NR| JV [ M| C| PHY PHY GPHY [ WO 5.0 Y 0.0687 Y 0.003926 | 0.127 105|510 7|4|4]1(10]| 4]60
A77 1473 |Nobunaga et al., 1979 Sodium selenite pentahydrate 100 |Mouse (Mus musculus) 1| 3 ]0/3/6 mg/L N [na| ADL U | DR| 56 d 60 d |GE| F|C| GRO| GRO | BDWT [ WO 6 Y 0.170 Y 0.00410 | 0.145 105|510 7[8]4]1]10[4]64
478 1473 |Nobunaga et al., 1979 Sodium selenite pentahydrate 100 |Mouse (Mus musculus) 1| 3 ]0/3/6 mg/L N | na| ADL U [DR| 56 d 60 d [GE| F | C| BEH FDB | WCON | WO 6 Y 0.170 Y 0.00410 0.145 10( 5510 7[4]4]6]|10[4]65
479 | 14498 |Wahlstrom et al, 1956 Sodium selenite 100 |Pig (Sus scrofa) 1] 21017 mg/kg diet N |na| ADL U |FD| 108 | d NR [NR|[ JV |[NR| C | BEH | FDB FEFF | WO 7 Y 74.39 Y 1.730 0.163 10/ 10 5)10| 7 [ 4] 4] 1]10] 4|65
480 25959 |Gunter et al, 2003 Sodium selenite 100 |Cattle (Bos taurus) 1 2 (0/26 mg/kg diet N |na| ADL U |FD| 42 w NR NR|GE| F [ C| BEH FDB FDNG | WO 26 Y 498 N 3.318 0.173 10|/10| 5|10 6| 4| 4 1110 4 |64
481 13650 [Smith, etal, 1974 Selenomethionine 100 |Rat (Rattus norvegicus) 1| 2 (0/20 mg/kg diet N | na NR U | FD 5 w NR |mo|JV | M|C]| BIO ENZ | GLPX | LI 2 N 0.267 N 0.02320 | 0.174 10(10f 5]10| 5[ 1] 4] 1])10[ 4]60
482 | 1454 |Mandisodzaetal., 1979 Selenium 100 |Pig (Sus scrofa) 1| 3 |0/3.4/6 mg/kg diet N |na| ADL M |FD| 61 [ d]| 57 | w|Jv| B |C|PHY| PHY | FDCV [wO 6 Y 40.7 Y 1.370 0.202 10/10{10| 4| 7| 4]|4]|1]|10]|4]64
483 1454 |Mandisodza et al., 1979 Selenium 100 |Pig (Sus scrofa) 1 | 3 |0/3.4/6 mg/kg diet N |na| ADL M | FD| 61 d 5-7 w|JV| B|C|BEH| FDB [ FCNS | WO 6 Y 40.7 Y 1.370 0.202 10/10({10) 4| 7 [ 4] 4] 1]10] 4|64
484 25957 |Kim and Mahan, 2001 Sodium selenite or Se-yeast 100 |Pig (Sus scrofa) 1 6 (0/1.0/3.0/5.0/7.0/10.0 mg/kg diet N |na| ADL U | FD 12 w NR NR| JV | B | C| BIO CHM | AMAC | HA 10 Y 92 Y 2.120 0.230 10110 5 (10| 7 1|4 1(110] 4 |62
485 1423 |Kise etal., 1991 Sodium selenite 100 |Hamster (Mesocricetus auratus) 1| 2 ]0/443 ug/org/d N [na| ADL U |DR| 31 w 4 w|JV| F|C| BIO ENZ | GLPX | LI 44.3 Y 0.19 N 0.02221 | 0.233 10 5[5]10] 6[1]4]1])10[4]56
486 1423 |Kise etal., 1991 Sodium selenite 100 |Hamster (Mesocricetus auratus) 1 2 |0/44.3 ug/org/d N | na| ADL U | DR 31 w 4 w|JV| F|C|GRO| GRO BDWT [ WO| 443 Y 0.19 N 0.02221 0.233 10| 5 5110 6 8| 4 1]110( 4|63
487 1618 |Whanger and Butler, 1988 Selenomethionine 100 |Rat (Rattus norvegicus) 2 | 4 |0/1/2/4 mg/kg diet N | na| ADL U | FD 9 w NR |NR|JV | M| C]| BIO ENZ | GLPX | BL 2 Y 0.204 Y 0.02500 | 0.250 10(10f 510 7 [ 1] 4] 1]10[ 4 ]62
488 1540 |Schroeder, 1967 Sodium selenite 100 |Mouse (Mus musculus) 1 2 0/2 mg/L N | na| ADL U |DR| 339 d 21 d JV| B |C| MOR| MOR | MORT | WO 2 Y 0.0587 N 0.00772 0.263 10| 5 5110 6 9 4 1]110( 4|64
489 1557 |Shull and Checke, 1973 Sodium selenite 100 |Rat (Rattus norvegicus) 2 | 3 ]0/1/5 mg/kg diet N | na| ADL U | FD 8 w NR |NR|JV | M|C]| BIO ENZ | GENZ | PS 5 Y 0.252 Y 0.0140 0.278 10(10f 510 7 [ 1] 4] 3 )10 4|64
490 757 |Mercado and Bibby 1973 Sodium selenate 100 |Rat (Rattus norvegicus) 1 2 [0/2.5 mg/L N [na| ADL U | DR| 50 d 23 d [JV]| M]|C| PHY PHY GPHY | TH 25 N 0.267 N 0.03016 0.282 10/ 5|1 5([10] 5| 4] 4 1110] 4 |58
491 1228 |Bioulac-Sage et al., 1992 Sodium selenate 100 |Rat (Rattus norvegicus) 1| 3 |0/2/4 mg/kg diet N | na| ADL U | FD 2 mo| NR [NR|JV | M| C| BIO ENZ | ALPH | LI 4 Y 0.44 N 0.03498 | 0.318 10(10| 510 6 [ 1 | 4] 3|10 4|63
492 | 14498 |Wahlstrom et al, 1956 Sodium selenite 100 |Pig (Sus scrofa) 2 | 2 [o11 mg/kg diet N |na| ADL U |[FD| 98 | d | NR [NR|JV|NR|[C|BEH | FDB | FEFF |wO| 11 Y 52.75 Y 1.550 0.323 10/10|5]10| 7| 4]|4]|1]|10]|4]65
493 1401 |Jenkins and Hidiroglou, 1986 Sodium selenate 100 |Cattle (Bos taurus ) 1 | 5 ]0/1.0/3.0/5.0/10.0 mg/kg diet N | na| ADL U | FD 6 w 3 d|JV|M|C| BEH | FDB FCNS | WO 10 Y 57.72 N 1.927 0.334 10(10| 510 6 [ 4| 4] 1 )10 4|64
494 1233 |Birtetal., 1983 Sodium selenite 100 |Hamster (Mesocricetus auratus) 2 2 10/5.00 mg/kg diet N [na| ADL U | FD 25 w 4 w|JV]| B|C| PTH HIS GHIS | MT 5 Y 0.177 Y 0.01240 0.350 10110 5 (10| 7 4| 4 1]110( 4|65
495 1233 |Birtetal., 1983 Sodium selenite 100 |Hamster (Mesocricetus auratus) 2 | 2 ]0/5.00 mg/kg diet N | na| ADL U |FD| 25 w 4 w|JV| B |C| BEH [ FDB FCNS | WO 5 Y 0.177 Y 0.01240 | 0.350 10(10| 510 7 [ 4] 4] 1])10[ 4|65
496 1566 |Spallholz etal., 1973 Sodium selenite 100 |Mouse (Mus musculus) 1 3 10/0.7/2.8 mg/kg diet N [na| ADL U | FD 5 w NR NR|Jv | B | C| PTH ORW | ORWT | SP 2.8 Y 0.0204 N 0.002802 | 0.385 1010 5 (10| 6| 4| 4 1]110( 4|64
497 1393 |Jacobs and Forst 1981 Sodium selenite 100 |Rat (Rattus norvegicus) 2 | 2 |0/4 mg/L N [na| ADL U |DR| 111 | w 5 w|JV|M]|C| PTH HIS GHIS | LI 4 Y 0.583 N 0.06092 | 0.418 10 5[5]10] 6[4]4]1]10[4]59
498 1393 |Jacobs and Forst 1981 Sodium selenite 100 |Rat (Rattus norvegicus) 2 2 |0/4 mg/L N | na| ADL U |DR| 111 w 58 w|JV| M|C|GRO| GRO BDWT | WO 4 Y 0.501 N 0.05315 0.424 10| 5 5110 6 8| 4 1]110( 4|63
499 1647 |Zhang et al., 1996 Sodium selenite 100 |Rat (Rattus norvegicus) 1 | 3 [0/2/4 ug/g diet N |na| ADL U |FD| 18 d NR [NR[JV | B |C| BIO | ENZ | GLPX | BR 4 Y 0.06 N 0.00680 | 0.453 10/10( 5)10| 6 [ 1] 4| 1]10] 4|61
500 1249 |Carmichael and Fowler, 1980 Sodium selenate 100 |Rat (Rattus norvegicus) 1 2 |0/15 mg/L N | na| ADL U | DR 22 w NR NR|JV | M| C| PTH HIS GLSN LI 15 Y 0.357 Y 0.01081 0.454 10| 5 5(10] 7 4| 4 1]110( 4|60
501 1618 |Whanger and Butler, 1988 Selenomethionine 100 |Rat (Rattus norvegicus) 2 | 4 |0/1/2/4 mg/kg diet N | na| ADL U | FD 9 w NR |NR|JV | M|[C| PTH | ORW [ ORWT | LI 4 Y 0.204 Y 0.02500 | 0.490 10(10f 510 7 [ 4] 4] 1])10[ 4|65
502 1618 |Whanger and Butler, 1988 Selenomethionine 100 |Rat (Rattus norvegicus) 2 4 |0/1/2/4 mg/kg diet N [na| ADL U | FD 9 w NR NR|JV | M| C| BEH FDB FCNS | WO 4 Y 0.204 Y 0.02500 0.490 10110 5 (10| 7 4| 4 1]110( 4|65
503 1232 |Birtetal., 1986 Sodium selenite 100 |Hamster (Mesocricetus auratus) 1| 2 1|0/5 mg/kg diet N | na| ADL U | FD 1 If 4 w|JV| B |C| BEH [ FDB FCNS | WO 5 Y 0.136 N 0.01333 | 0.490 10(10| 510 6 [ 4| 4] 1]10[ 4|64
504 1521 |Raisbeck et al., 1996 Se in food 100 |Pronghorn (Antilocapra americana) 1 2 (0/14 mg/kg diet N |na| ADL M | FD | 164 d 6-96 | mo| JV [ M| C| BIO CHM | HMCT | BL 14 N 63 N 2.070 0.493 10(10) 10| 10| 5 1|4 1110 4 |65
505 25948 |Kim and Mahan, 2001 Se in food (selenium yeast) 100 |Pig (Sus scrofa) 2 | 4 |0/5/10/15/20 mg/kg diet N | na| ADL U |FD| 12 w 8 w|JV| B |C| PHY [ PHY | FDCV | WO 20 Y 68.9 Y 1.700 0.493 10(10]{ 5] 5| 7[4]4]1]10[4]60
506 1618 |Whanger and Butler, 1988 Sodium selenite 100 |Rat (Rattus norvegicus) 1| 4 |0/1/2/4 mg/kg diet N |na| ADL U | FD 9 w NR NR| JV [ M| C| PTH ORW | ORWT | LI 4 Y 0.200 Y 0.02500 0.50 10(10] 5 (10| 7| 4| 4 1110 4 |65
507 1618 |Whanger and Butler, 1988 Sodium selenite 100 |Rat (Rattus norvegicus) 1| 4 |0/1/2/4 mg/kg diet N | na| ADL U | FD 9 w NR |NR|JV | M| C| BEH | FDB FCNS | WO 4 Y 0.200 Y 0.02500 0.50 10(10| 510 7 [ 4] 4] 1])10[ 4|65
508 25959 |Gunter et al, 2003 Se in food (selenium yeast) 100 |Cattle (Bos taurus) 2 | 2 |0/26 mg/kg diet N |na| ADL U |FD| 42 w NR |NR|GE| F [C| GRO| GRO | BDWT [ WO 26 Y 506 N 11.48 0.590 10(10| 5] 5| 6[8]4]1]10[4]63
509 25959 |Gunter et al, 2003 Se in food (selenium yeast) 100 |Cattle (Bos taurus) 2 | 2 |0/26 mg/kg diet N | na| ADL U |FD| 42 w NR |NR|GE| F | C| REP REP PRWT | WO 26 Y 506 N 11.48 0.590 10(10| 5] 5| 6 [10] 4] 1])10[ 4|65
510 25959 |Gunter et al, 2003 Se in food (selenium yeast) 100 |Cattle (Bos taurus) 2 | 2 |0/26 mg/kg diet N |na| ADL U |FD| 42 w NR |NR|GE| F [ C| BEH FDB FCNS | WO 26 Y 506 N 11.48 0.590 10(10| 5] 5| 6[4]4]1]10[4]59
511 1463 [Mohan et al., 1976 Selenium dioxide 100 |Sheep (Ovis aries) 1 | 3 ]0/10/20 mg/kg diet N |na| ADL U |FD| 28 d NR [NR|[NR|NR|C| BIO | ENZ | SGOT | BL 20 N 65.1 N 2.127 0.653 10/ 10 5)10| 5[ 1] 4|10| 6| 4|65
512 1244 |Cabe, etal., 1979 Sodium selenate 100 |Rat (Rattus norvegicus) 1 2 [0/10 mg/L N [na| ADL U | DR 13 w 50 d[JV]|M|[C| PTH ITX INCO | WO 10 Y 0.523 N 0.04023 0.769 10| 5| 5|10[6|4]4 1110 4|59
513 1233 [Birtetal., 1983 Sodium selenite 100 |Hamster (Mesocricetus auratus) 1 [ 3 |0/5.00/10.0 mg/kg diet N [na| ADL U|FD| 25 | w 4 w|JV]| B|C| PTH HIS GHIS | MT 10 Y 0.158 Y 0.01240 | 0.785 10/10( 5)10| 7 [ 4] 4] 1]10] 4|65
514 21137 |Cutler, 1974 Sodium selenate 41.79 |Rat (Rattus norvegicus) 1 2 (0/24 mg/L N [ na NR U | DR 5 mo| NR NR| JV [ M| C| BIO ENZ GPTR LI 24 Y 0.321 N 0.03560 111 10| 5| 5|10 6 1|4 1110 4 |56
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Appendix 6.1 Mammalian Toxicity Data Extracted for Wildlife Toxicity Reference Value (TRV)

Selenium
Page 10 of 10
Ref Exposure Effects Conversion to mg/kg bw/day Result Data Evaluation Score
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515 1344 |Hau et al., 1987 Sodium selenite 45,66 |Mouse (Mus musculus) 2 | 3 ]0/7.6/66 ug/org/d N | na| ADL U [DR]| 29 d 8 w|GE|[ F|C| BIO | CHM | GBCM | PL 66 Y 0.025 N 0.003579 1.21 1055|106 1] 4]1]10]| 4|56
516 36818 |Johnson, et al., 2000 Seleno-L-methionine 100 |Mouse (Mus musculus) 2 4 |0/1/3/9 mg/L N [na| ADL U | DR 14 d 6-7 w|JV| M|C]| BIO CHM RBCE | BL 9 Y 0.0217 N 0.003151 131 10| 5 5 5 6 1 4 8 |110| 4 |58
517 36818 |Johnson, et al., 2000 Seleno-L-methionine 100 |Mouse (Mus musculus) 2 | 4 10/1/3/9 mg/L N |na| ADL U [DR]| 14 d 6-7 w|JV|[M]|]C|GRO| GRO | BDWT | WO 9 Y 0.0217 N 0.003151 1.31 1055|568 4] 3]10] 4]60
518 36818 |Johnson, et al., 2000 Seleno-L-methionine 100 |Mouse (Mus musculus) 2 | 4 10/1/3/9 mg/L N |na| ADL U | DR 14 d 6-7 d[JV]|M|[C| PTH ORW | SMIX LI 9 Y 0.0217 N 0.003151 1.31 10| 5| 5|56 4] 4]10]10| 463
519 25956 |O'Grady et al, 2001 Se in food (selenium yeast (Selplex 50))| 100 |Cattle (Bos taurus) 1] 2 (098 mg/org/d N [na| ADL M [FD| 55 d NR |NR|JV| M|C]| BIO ENZ | GLPX | MU 9.8 Y 471 Y 10.30 2.08 10(10{10] 5| 7 [ 1] 4] 1]10[4]62
520 | 1277 |Davidson-York et al, 1999 Sodium selenite 100 |Pig (Sus scrofa) 1| 2 o127 mg/kg diet N |na| ADL M |FD| 19 [ d| NR |[NR|NR| B |C| PTH | HIS | GHIS [MT| 1217 Y 495 N 1.698 417 10/10{10|10| 6| 4]|4]|1]|3]|4]|62
521 1344 |Hau et al., 1987 Sodium selenite 45,66 |Mouse (Mus musculus) 1 | 4 |0/7.6/66/330 ug/org/d N | na| ADL U [DR]| 29 d 8 w|GE|[ F|C| PTH | ORW | SMIX | PC 330 Y 0.025 N 0.003579 6.03 10| 5| 5|10[6 4] 4] 1]10] 4]59
522 1393 |Jacobs and Forst 1981 Sodium selenite 100 |Rat (Rattus norvegicus) 1 6 |0/1/4/8/16/64 mg/L N |na| ADL U [DR]| 35 d 512 [ w|JV| B | C| PTH HIS GHIS LI 64 N 0.267 N 0.03016 7.23 10/ 5] 5([10] 5| 4] 4 1110 4 |58
523 1324 |Gronbaek and Thorlacius-Ussing 1990 |L-selenomethionine 100 |Rat (Rattus norvegicus) 2 | 4 ]0/0.75/1.5/2.25 mg/L N | na| ADL U | DR 2 w NR |NR|NR| M| C| PTH HIS GHIS | PI 0.75 N 0.5 N 0.05305 0.0796 (10| 5 [ 5]10| 5| 4 [ 4[10] 6 | 4 |63
524 1398 |Jamall et al., 1987 Sodium selenite 100 |Hamster (Mesocricetus auratus) 1 2 [0/1 mg/L N [na| ADL U [DR]| 30 d 30 d [JV]| M]|C| BIO ENZ GENZ | HE 1 N 0.097 N 0.01213 0125 |10 5| 5|10 5 1| 4]10|10| 4| 64
525 1261 |Chhabra and Rao, 1994 Sodium selenite 100 |Mouse (Mus musculus) 1| 3 ]0/1/5 mg/L N | na| ADL U [DR]| 21 d NR |NR|[LC| F [ C|[ BIO ENZ P450 LI 1 Y 0.03 N ]0.0042174 0141 |10 5[ 5|10 6 | 1| 4 |110]| 10| 4 | 65
526 1471 |Nebbia et al., 1987 Sodium selenite 45.66 |Rat (Rattus norvegicus) 1 | 4 |0/4/8/16 mg/L N |na| ADL U [ DR| 240 d NR NR| JV [ M| C| BIO ENZ SBDH | TE 4 Y 0.546 N 0.05743 0192 10| 5| 5|10 6 1| 4]10|10| 4|65
527 1394 |Jacobs and Forst, 1981 Sodium selenite 100 |Mouse (Mus musculus) 2 | 4 ]0/10.3/32.3/49.8 ug/org/d N [na| ADL U |DR| 25 w 6 w|JV| F|C| BIO ENZ | GLPX | LI 10.3 Y 0.0412 N 0.005611 0250 |10) 5| 5([10] 6] 1| 4[10]10] 4 |65
528 1324 |Gronbaek and Thorlacius-Ussing 1990 |L-selenomethionine 100 |Rat (Rattus norvegicus) 1 2 |0/3 mg/L N | na| ADL U | DR 4 w NR NR[NR| M| C| MOR| MOR | MORT | WO 3 N 05 N 0.05305 0318 (10| 5 5110| 5 9 4 1 3| 456
529 1324 |Gronbaek and Thorlacius-Ussing 1990 |L-selenomethionine 100 |Rat (Rattus norvegicus) 11 2103 mg/L N [na| ADL U |DR| 4 w NR |NR|NR| M| C| PTH HIS GHIS | PI 3 N 0.5 N 0.05305 0318 |10)| 5| 5[10| 5] 4| 4[10] 3] 4|60
530 1598 |Thorlacius-Ussing et al., 1988 Sodium selenite pentahydrate 100 |Rat (Rattus norvegicus) 1 2 |0/3 mg/L N | na| ADL U |DR| 42 d 21 d V| M| C]| BIO HRM GTHH | SR 3 Y 0.1005 N 0.01252 0374 (10| 5 5110 6 1 4 [10] 10| 4 | 65
531 1597 |Thorlacius-Ussing et al., 1988 Sodium selenite pentahydrate 30.02 |Rat (Rattus norvegicus ) 1| 2 ]0/10 mg/L N [na| ADL U |DR| 21 d 25 d|JV| F|C| BIO| CHM | SOMC | SR 10 Y 0.0902 N 0.01136 0378 |10)| 5| 5 (10| 6 | 1| 4 [10]10] 4 [ 65
532 3725 [Schroeder and Mitchener, 1972 sodium selenite 100 |Mouse (Mus musculus) 1 2 |0/3 mg/L N | na DLY U | DR| 519 d NR If |Jv| B |C| BIO CHM ASIS Kl 3 Y 0.0481 N 0.006450 0402 (10| 5 5110 6 1 4 [10] 10| 4 | 65
533 3725 |Schroeder and Mitchener, 1972 sodium selenate 100 |Mouse (Mus musculus) 2 | 2|03 mg/L N |na| DLY U |DR| 519 | d NR If | Jv| B[C| BIO | CHM ASIS | KI 3 Y 0.0426 N 0.005782 0407 |10) 5| 5[10] 6| 1| 4 [10]10] 4 |65
534 1393 |Jacobs and Forst 1981 Sodium selenite 100 |Rat (Rattus norvegicus) 2 2 |0/4 mg/L N | na| ADL U | DR 13 w 8 w|JV| M|C]| BIO CHM | TWBC | BL 4 Y 0.441 N 0.04738 0430 | 10| 5 5110 6 1 4 [10] 10| 4 | 65
535 1322 |Grillo et al., 1987 Selenite 100 |Rat (Rattus norvegicus) 1| 2 ]0/5.25 mg/kg diet N [ na NR U [ FD 5 w NR |NR|[NR|NR| C | BIO ENZ GENZ | LI 5.25 Y 0.25 N 0.02198 0462 |10[ 10 510 6 | 1 | 4 |10| 3 | 4 | 63
536 1532 |Salbe et al., 1990 sodium selenate 100 |Rat (Rattus norvegicus) 1 3 |0/4/6 mg/L N [na| ADL U [DR]| 21 d 21 d [JV]| B|C| BIO CHM PRTL | DT 4 Y 0.101 N 0.01258 0498 |10 5| 5|10 6 1| 4]10|10| 4|65
537 1276 |Dausch and Fullerton, 1993 Selenium sulfide 55.19 |Rat (Rattus norvegicus) 3 | 5 |0/10/30/100/300 mg/kg diet N | na| ADL U | FD 1 w NR |NR|JV | M|[C]| BIO | CHM [ GBCM | LI 10 N 0.18 N 0.01678 0514 |10) 10| 5[ 5| 5] 1| 4[10]10] 4 |64
538 25959 |Gunter et al, 2003 Se in food (selenium yeast) 100 |Cattle (Bos taurus) 2 | 2 |0/26 mg/kg diet N |na| ADL U |FD| 42 w NR |NR|[GE| F | C| BIO ENZ GLPX | SR 26 Y 506 N 11.48 059 |10| 10| 55| 6| 1| 4[10]10]| 4 |65
Data Not Used to Derive Wildlife Toxicity Reference Value - Measurements of biochemical, behavioral and pathology changes in progeny of exposed parents
539 1318 |Gray etal., 1986 Sodium selenite 100 |Mouse (Mus musculus) 1 2 [0/10 mg/kg bw/d N | na DLY U |GV 5 NR NR|GE| F [ C| REP REP OTHR | PY 10 N 0.02875 N 0.003715 10.0 10| 8| 5|10[10f10( 4 1110 4 (72
540 1261 |Chhabra and Rao, 1994 Sodium selenite 100 |Mouse (Mus musculus) 1| 3 ]0/1/5 mg/L N | na| ADL U [DR]| 21 NR |NR|[LC| F [ C| REP REP OTHR | PY 1 Y 0.03 N ]0.0042174 0141 |10( 5| 5 [10]| 6 | 10 10 | 10 74

All abbreviations and definitions are used in coding stuides are available from Attachment 4-3 of the Eco-SSL guidancgU.S. EPA 2003).
Duplicate values for NOAELs and LOAELSs for the same reference represent results from different experimental designs and are identified by different Phase numbers.
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