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2. Test Not rated The metric is not applicable | NR NR NR
Substance to this study type (SAR).
Purity
Test Design 3. Study Not rated The metric is not applicable | NR NR NR
Controls to this study type (SAR).
4. Test Not rated The metric is not applicable | NR NR NR
Substance to this study type (SAR).
Stability
Test 5. Test Not rated The metric is not applicable | NR NR NR
Conditions Method to this study type (SAR).
Suitability
6. Testing Not rated The metric is not applicable | NR NR NR
Conditions to this study type (SAR).
7. Testing Not rated The metric is not applicable | NR NR NR
Consistency to this study type (SAR).
8. System Not rated The metric is not applicable | NR NR NR
Type and to this study type (SAR).
Design
Test 9. Test Not rated The metric is not applicable | NR NR NR
Organisms Organism to this study type.
Degradation
10. Test Not rated The metric is not applicable | NR NR NR
Organism to this study type.
Partitioning
Outcome 11. Outcome Not rated The metric is not applicable | NR NR NR
Assessment Assessment to this study type (SAR).
Methodology
12. Sampling Not rated The metric is not applicable | NR NR NR
Methods to this study type (SAR).
Confounding/ |13. Not rated The metric is not applicable | NR NR NR
Variable Confounding to this study type (SAR).
Control Variables
14. Outcomes Not rated The metric is not applicable | NR NR NR
Unrelated to to this study type.
Exposure
Data 15. Data Not rated The metric is not applicable | NR NR NR
Presentation | Reporting to this study type (SAR).
and Analysis | 16. Statistical Not rated The metric is not applicable | NR NR NR
Methods and to this study type (SAR).
Kinetic
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Other 17. Not rated The metric is not applicable | NR NR NR
Verification to this study type (SAR).
or Plausibility
of Results
18. QSAR High The KABAM (Kow (based) 1 1 1
Models Agquatic BioAccumulation
Model) model has defined
endpoints. Chemical domain,
uncertainties and
performance of the model is
reported. Unambiguous
algorithms are available in
the model documentation
and/or cited references to
establish their scientific
validity. KABAM models.
Sum of scores: 2 3 1
High Medium Low Overall Score = Sum of 1 Overall 1
Weighted Scores/Sum of Score
Metric Weighting Factors: (Rounded):
>l and<1.7 | >1.7 and <2.3 >2.3 and <3 Overall High
Quiality
Level:
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guideline method was
used.
7. Testing Not rated Limited details were NR NR NR
Consistency reported in this
secondary source;
however, primary
source may contain
more detail.
8. System Medium The reference standards 2 1 2
Type and were appropriate for
Design this type of test but did
not extend to cover log
Koc of the test material
Test 9. Test Not rated The metric is not NR NR NR
Organisms | Organism applicable to this study
Degradation type.
10. Test Not rated The metric is not NR NR NR
Organism applicable to this study
Partitioning type.
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Outcome 11. Outcome High Followed two testing 1 1 1
Assessment | Assessment guidelines (OECD 121
Methodology and EU Method C.19)
for the estimation of
Koc.
12. Sampling Not rated Limited details were NR NR NR
Methods reported in this
secondary source;
however, the primary
source may contain
more detail.
Confounding|13. Low Because the log Koc for 3 1 3
/ Variable |Confounding the test item lies outside
Control Variables the calibration range,
only a relative value
could be obtained.
14. Not rated The metric is not NR NR NR
Outcomes applicable to this study
Unrelated to type.
Exposure
Data 15. Data High Analytical method was 1 2 2
Presentation |Reporting suitable for detection of
and Analysis test material.
16. High Statistical method was 1 1 1
Statistical clearly described.
Methods and
Kinetic
Calculations
Other 17. Medium Only an estimated range 2 1 2
Verification for HBCD Koc was
or reported as the retention
Plausibility time fell outside the
of Results calibration range
defined by the 8
reference substances.
18. QSAR Not rated The metric is not NR NR NR
Models applicable to this study
type.
Sum of scores: 18 14 22
High Medium Low Overall Score = Sum 1.57 Overall 1.6
of Weighted Score
Scores/Sum of Metric (Rounded):
Weighting Factors:
>l and<1.7 | >1.7 and >2.3 and <3 Overall High
<2.3 Quality
Level:
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Letcher, RJ; Gebbink, WA; Sonne, C; Born, EW; Mckinney, MA; Dietz, R. (2009).

Reference: Bioaccumulation and biotransformation of brominated and chlorinated contaminants and
their metabolites in ringed seals (Pusa hispida) and polar bears (Ursus maritimus) from East
Greenland. Environ Int 35: 1118-1124. http://dx.doi.org/10.1016/j.envint.2009.07.006.
HERO ID: 1443826
Domain Metric Qualitative Comments Metric Metric Weighted
Determination Score Weighting Score
[i.e., High, Factor
Medium, Low,
Unacceptable, or
Not rated]
Test 1. Test High The test substance 1 2 2
Substance Substance was identified by
Identity chemical name.
2. Test Medium The test substance 2 1 2
Substance was identified by
Purity analytical means. The
source and purity of
the analytical
reference material was
not provided.
Test Design | 3. Study High QA/QC procedures 1 2 2
Controls were included in this
study.
4. Test High The test substance 1 1 1
Substance stability was
Stability accounted for and
appropriate for the
study.
Test 5. Test Method High The test method was 1 1 1
Conditions Suitability suitable for the test
substance.
6. Testing High This metric met the 1 2 2
Conditions criteria for high
confidence as
expected for this type
of study.
7. Testing High No inconsistencies 1 1 1
Consistency were reported or
identified.
8. System Medium Only one isomer was 2 1 2
Type and evaluated in this
Design study; this may
decrease the value of
the results.
Test 9. Test Not rated The metric is not NR NR NR
Organisms Organism applicable to this
Degradation study type.
10. Test High Test organism 1 2 2
Organism information was
Partitioning reported.
Outcome 11. Outcome High The outcome 1 1 1
Assessment | Assessment assessment was

Methodology

appropriate for this
study.
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12. Sampling High Extraction and clean 1 1 1
Methods up procedure details
were referenced to the
primary source;
however, some details
were provided.
Confounding /|13. Medium Only one isomer was 2 1 2
Variable Confounding evaluated in this study
Control Variables
14. Outcomes Not rated The metric is not NR NR NR
Unrelated to applicable to this
Exposure study type.
Data 15. Data Medium Some information was 2 2 4
Presentation |Reporting not reported (i.e., all
and Analysis forms of the target
chemical and
transformation
products); however,
these omissions were
not likely to have had
a substantial impact
on the study results.
16. Statistical High The analysis of data 1 1 1
Methods and was clearly described.
Kinetic
Calculations
Other 17. High This metric met the 1 1 1
Verification or criteria for high
Plausibility of confidence as
Results expected for this type
of study.
18. QSAR Not rated The metric is not NR NR NR
Models applicable to this
study type.
Sum of scores: 19 20 25
High Medium Low Overall Score = Sum 1.25 Overall 1.3
of Weighted Score
Scores/Sum of (Rounded):
Metric Weighting
Factors:
>l and<1.7 | >1.7 and <2.3 >2.3 and <3 Overall High
Quality
Level:
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Yu, L; Luo, X; Zheng, X; Zeng, Y; Chen, D; Wu, J; Mai, B. (2013). Occurrence and

Reference:  |biomagnification of organohalogen pollutants in two terrestrial predatory food chains.
Chemosphere 93: 506-511. http://dx.doi.org/10.1016/j.chemosphere.2013.06.023.
HERO ID: 1927541
Domain Metric Qualitative Comments Metric| Metric |Weighted
Determination Score | Weighting | Score
[i.e., High, Factor
Medium, Low,
Unacceptable,
or Not rated]
Test 1. Test High The test substance was 1 2 2
Substance Substance identified by chemical name.
Identity
2. Test Medium Source and purity were not 2 1 2
Substance reported; determination of the
Purity enantiomeric fractions were in
the Supplemental Information.
Test Design | 3. Study Not rated Field study/monitoring; the NR NR NR
Controls study did not include control
groups. Details of QA/QC were
provided as supplemental
information.
4, Test Medium Details regarding this metric 2 1 2
Substance were omitted; however, this
Stability was not likely to have had a
substantial impact on the
results.
Test 5. Test Low Details regarding test method 3 1 3
Conditions | Method suitability were limited/omitted
Suitability (specifically, information on the
identification/quantitation of
HBCD enantiomers); the lack
of information made this study
difficult to interpret.
6. Testing Medium Details regarding test condition 2 2 4
Conditions were limited/omitted. Such
details were referenced to a
prior study and supplemental
information.
7. Testing Not rated This information was not NR NR NR
Consistency provided in the publication.
8. System Medium Details regarding this metric 2 1 2
Type and were omitted; the lack of
Design information made this study
difficult to interpret.
Test 9. Test Not rated The metric is not applicable to NR NR NR
Organisms  |Organism this study type.
Degradation
10. Test High General information on species 1 2 2
Organism sampled and their source was
Partitioning provided.
Outcome 11. Outcome Low Biomagnification methodology 3 1 3
Assessment | Assessment was not reported; data were
Methodology only provided in supplemental

information.
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12. Sampling Low Details regarding this metric 3 1 3
Methods were omitted; the lack of
information made this study
difficult to interpret.
Confounding |13. Not rated Not able to evaluate given the NR NR NR
/ Variable Confounding lack of information provided in
Control Variables the study.
14. Outcomes Not rated The metric is not applicable to NR NR NR
Unrelated to this study type.
Exposure
Data 15. Data Low Biomagnification factor values 3 2 6
Presentation |Reporting appeared to be in the
and Analysis supplemental report, which was
not readily available; the lack of
information decreased the value
of the information and made
this study difficult to interpret.
Biomagnification factors results
for HBCD were only described
generally in the publication.
16. Statistical Not rated Not able to evaluate given the NR NR NR
Methods and lack of information provided in
Kinetic the study.
Calculations
Other 17. Low The conclusion briefly 3 1 3
Verification discussed individual isomer
or Plausibility behavior; however, no data
of Results were provided (data were given
for the sum of isomers;
analytical methods suggesting
resolution were not provided).
18. QSAR Not rated The metric is not applicable to NR NR NR
Models this study type.
Sum of scores: 28 15 36
High Medium Low Overall Score = Sum of 24 Overall 2.4
Weighted Scores/Sum of Score
Metric Weighting Factors: (Rounded):
>l and <1.7 |>1.7 and <2.3| >2.3 and <3 Overall Low!
Quiality
Level:

!Biomagnification was not reported but may be available in a supplemental report.
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Sun, YX; Luo, XJ; Mo, L; He, MJ; Zhang, Q; Chen, SJ; Zou, FS; Mai, BX. (2012).

Reference: Hexabromocyclododecane in terrestrial passerine birds from e-waste, urban and rural
locations in the Pearl River Delta, South China: levels, biomagnification, diastereoisomer-
and enantiomer-specific accumulation. Environ Pollut 171: 191-198.
http://dx.doi.org/10.1016/j.envpol.2012.07.026.
HERO ID: 1927580
Domain Metric Qualitative Comments Metric| Metric | Weighted
Determination Score | Weighting Score
[i.e., High, Factor
Medium, Low,
Unacceptable, or
Not rated]
Test 1. Test High The test substance was 1 2 2
Substance Substance identified by chemical
Identity name.
2. Test High Source and purity 1 1 1
Substance (commercial grade) were
Purity reported.
Test Design | 3. Study High Site chosen for 1 2 2
Controls measurement of
background levels; trace
amounts of alpha-HBCD
noted in procedural blanks
and samples corrected
accordingly
4. Test High The test substance stability, 1 1 1
Substance sample homogenization,
Stability preparation and storage
were appropriate for the
study and were described
in the report.
Test 5. Test Method High The test method was 1 1 1
Conditions Suitability suitable for the test
substance.
6. Testing High Test conditions were 1 2 2
Conditions reported in detail and were
appropriate for the study.
As this was a field
sampling study rather than
a test with laboratory
organisms, conditions such
as pH and DO were not
measured or necessary.
7. Testing High Test conditions were 1 1 1
Consistency consistent across bird
species and samples.
Exposure conditions were
documented.
8. System High Test system and design 1 1 1
Type and were appropriate for this
Design study.
Test 9. Test Not rated The metric is not NR NR NR
Organisms Organism applicable to this study

Degradation

type.
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10. Test Medium Only one trophic level was 2 2 4
Organism examined. Details
Partitioning regarding feeding and life
history of bird samples
were provided in
supplemental information.
Outcome 11. Outcome High The isomer was not found 1 1 1
Assessment | Assessment in the species monitored
Methodology and therefore an
assessment of
biomagnification factor
could not be done.
12. Sampling High Details of sample 1 1 1
Methods collection were provided in
a referenced publication.
Sample locations were
adequately described, as
was tissue processing.
Methods used were widely
accepted.
Confounding |13. High Study evaluated potential 1 1 1
/ Variable Confounding sources of uncertainty and
Control Variables variability. No
confounding variables
were noted for beta-
HBCD.
14. Outcomes Not rated The metric is not NR NR NR
Unrelated to applicable to this study
Exposure type.
Data 15. Data High This metric met the criteria 1 2 2
Presentation |Reporting for high confidence as
and Analysis expected for this type of
study. Lipid- normalized
concentrations were
reported for each isomer.
16. Statistical High Statistical methods were 1 1 1
Methods and clearly described and were
Kinetic adequate for the dataset.
Calculations
Other 17. High This metric met the criteria 1 1 1
Verification or for high confidence as
Plausibility of expected for this type of
Results study.
18. QSAR Not rated The metric is not NR NR NR
Models applicable to this study
type.
Sum of scores: 16 20 22
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High Medium Low Overall Score = Sum of 1.1 Overall 1.1
Weighted Scores/Sum of Score
Metric Weighting (Rounded):
Factors:
>l and<1.7 | >1.7 and <2.3 >2.3 and <3 Overall High
Quality
Level:
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Sun, YX; Luo, XJ; Mo, L; He, MJ; Zhang, Q; Chen, SJ; Zou, FS; Mai, BX. (2012).

Reference: Hexabromocyclododecane in terrestrial passerine birds from e-waste, urban and rural
locations in the Pearl River Delta, South China: levels, biomagnification, diastereoisomer-
and enantiomer-specific accumulation. Environ Pollut 171: 191-198.
http://dx.doi.org/10.1016/j.envpol.2012.07.026.
HERO ID: 1927580
Domain Metric Qualitative Comments Metric| Metric | Weighted
Determination Score | Weighting Score
[i.e., High, Factor
Medium, Low,
Unacceptable, or
Not rated]
Test 1. Test High The test substance was 1 2 2
Substance Substance identified by chemical
Identity name.
2. Test High Source and purity 1 1 1
Substance (commercial grade) were
Purity reported.
Test Design | 3. Study High Site chosen for 1 2 2
Controls measurement of
background levels; trace
amounts of alpha-HBCD
noted in procedural blanks
and samples corrected
accordingly.
4. Test High The test substance stability, 1 1 1
Substance sample homogenization,
Stability preparation and storage
were appropriate for the
study and were described
in the report.
Test 5. Test Method High The test method was 1 1 1
Conditions Suitability suitable for the test
substance.
6. Testing High Test conditions were 1 2 2
Conditions reported in detail and were
appropriate for the study.
As this was a field
sampling study rather than
a test with laboratory
organisms, conditions such
as pH and DO were not
measured or necessary.
7. Testing High Test conditions were 1 1 1
Consistency consistent across bird
species and samples.
Exposure conditions were
documented.
8. System High Test system and design 1 1 1
Type and were appropriate for this
Design study.
Test 9. Test Not rated The metric is not NR NR NR
Organisms Organism applicable to this study

Degradation

type.
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10. Test Medium Only one trophic level was 2 2 4
Organism sampled. Details regarding
Partitioning feeding and life history of
birds sampled were
provided in supplemental
information.
Outcome 11. Outcome High The outcome assessment 1 1 1
Assessment | Assessment methodology clearly
Methodology reported the intended
outcome of the study.
12. Sampling High Details of sample 1 1 1
Methods collection were provided in
a referenced publication.
Sample locations were
adequately described, as
was tissue processing.
Methods used were widely
accepted.
Confounding |13. High Sources of variability and 1 1 1
/ Variable Confounding uncertainty were evaluated
Control Variables and discussed in the study.
Average recovery of alpha-
HBCD in the spiked blank
was 96.4%; no
confounding variables
were noted.
Data 14. Outcomes Not rated The metric is not NR NR NR
Presentation |Unrelated to applicable to this study
and Analysis |Exposure type.
15. Data High This metric met the criteria 1 2 2
Reporting for high confidence as
expected for this type of
study. Lipid- normalized
concentrations were
reported for each isomer,
as well as lipid-adjusted
biomagnification factors.
16. Statistical High Statistical methods were 1 1 1
Methods and clearly described and were
Kinetic adequate for the dataset.
Calculations
Other 17. High This metric met the criteria 1 1 1
Verification or for high confidence as
Plausibility of expected for this type of
Results study.
18. QSAR Not rated The metric is not NR NR NR
Models applicable to this study
type.
Sum of scores: 16 20 22
High Medium Low Overall Score = Sum of 1.1 Overall 1.1
Weighted Scores/Sum of Score
Metric Weighting (Rounded):

Factors:

Page 25 of 291




>1 and <1.7

>1.7 and <2.3

>2.3 and <3

Overall

Quality
Level:
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Study Sun, YX; Luo, XJ; Mo, L; He, MJ; Zhang, Q; Chen, SJ; Zou, FS; Mai, BX. (2012).
Reference: Hexabromocyclododecane in terrestrial passerine birds from e-waste, urban and rural
locations in the Pearl River Delta, South China: levels, biomagnification, diastereoisomer-
and enantiomer-specific accumulation. Environ Pollut 171: 191-198.
http://dx.doi.org/10.1016/j.envpol.2012.07.026.
HERO ID: 1927580
Domain Metric Qualitative Comments Metric| Metric | Weighted
Determination Score | Weighting | Score
[i.e., High, Factor
Medium, Low,
Unacceptable, or
Not rated]
Test 1. Test High The test substance was 1 2 2
Substance Substance identified by chemical name.
Identity
2. Test High Source and purity 1 1 1
Substance (commercial grade) were
Purity reported.
Test Design | 3. Study High Site chosen for measurement, 1 2 2
Controls of background levels; trace
amounts of alpha-HBCD
were noted in procedural
blanks and samples were
corrected accordingly.
4. Test High The test substance stability, 1 1 1
Substance sample homogenization,
Stability preparation and storage were
appropriate for the study and
were described in the report.
Test 5. Test High The test method was 1 1 1
Conditions Method suitable for the test
Suitability substance.
6. Testing High Test conditions were 1 2 2
Conditions reported in detail and were
appropriate for the study. As
this was a field sampling
study rather than a test with
laboratory organisms,
conditions such as pH and
DO were not measured or
necessary.
7. Testing High Test conditions were 1 1 1
Consistency consistent across bird
species and samples.
Exposure conditions were
documented.
8. System High Test system and design were 1 1 1
Type and appropriate for this study.
Design
Test 9. Test Not rated The metric is not applicable | NR NR NR
Organisms | Organism to this study type.

Degradation
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10. Test Medium Only one trophic level was 2 2 4
Organism sampled. Details regarding
Partitioning feeding and life history of
bird samples were provided
in supplemental information.
Outcome 11. Outcome High The outcome assessment 1 1 1
Assessment | Assessment methodology clearly
Methodology reported the intended
outcome of the study.
12. Sampling High Details of sample collection 1 1 1
Methods were provided in a
referenced publication.
Sample locations were
adequately described, as was
tissue processing. Methods
used were widely accepted.
Confounding |13. Low Limitations were noted 3 1 3
/ Variable Confounding about the calculation that led
Control Variables to uncertainties on the
biomagnification factor
results for the gamma
isomer (it was not calculated
using 1-to-1 correspondence
between bird tissue and
stomach contents). This may
have limited the usefulness
of this value.
14. Outcomes Not rated The metric is not applicable | NR NR NR
Unrelated to to this study type.
Exposure
Data 15. Data High This metric met the criteria 1 2 2
Presentation |Reporting for high confidence as
and Analysis expected for this type of
study. Lipid- normalized
concentrations were
reported for each isomer, as
well as lipid-adjusted
biomagnification factors.
16. Statistical High Statistical methods were 1 1 1
Methods and clearly described and were
Kinetic adequate for the dataset.
Calculations
Other 17. High This metric met the criteria 1 1 1
Verification or for high confidence as
Plausibility of expected for this type of
Results study.
18. QSAR Not rated The metric is not applicable | NR NR NR
Models to this study type.
Sum of scores: 18 20 24
High Medium Low Overall Score = Sum of 1.2 Overall 1.2
Weighted Scores/Sum of Score
Metric Weighting Factors: (Rounded):
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Fournier, A; Feidt, C; Marchand, P; Vénisseau, A; Le Bizec, B; Sellier, N; Engel, E; Ratel,

Reference: J; Travel, A; Jondreville, C. (2012). Kinetic study of y-hexabromocyclododecane orally given
to laying hens (Gallus domesticus). ""Transfer of HBCD in laying hens". Environ Sci Pollut
Res Int 19: 440-447. http://dx.doi.org/10.1007/s11356-011-0573-6.
HERO ID: 1927629
Domain Metric Qualitative Comments Metric Metric Weighted
Determination [i.e., Score | Weighting Score
High, Medium, Factor
Low, Unacceptable,
or Not rated]
Test 1. Test High The test substance was 1 2 2
Substance Substance identified by chemical
Identity name.
2. Test High The test substance 1 1 1
Substance source was reported.
Purity
Test Design | 3. Study High Control organisms 1 2 2
Controls were included, and
analytical blanks were
run and used for
correction.
4, Test High Adequate storage of 1 1 1
Substance tissue samples;
Stability internal and external
standards were
reported.
Test 5. Test Method High The test method was 1 1 1
Conditions Suitability suitable for the test
substance.
6. Testing Medium Some details were 2 2 4
Conditions omitted; however, this
was not likely to have
had a substantial
impact on the results.
7. Testing High No inconsistencies 1 1 1
Consistency were reported or
identified.
8. System Type High Test system was 1 1 1
and Design described and
appropriate for the
experiment.
Test 9. Test Not rated The metric is not NR NR NR
Organisms Organism applicable to this study
Degradation type.
10. Test High Non-routine with 1 2 2
Organism adequate description.
Partitioning Species, age, sex, and
body weight were
reported.
Outcome 11. Outcome High Outcome assessment 1 1 1
Assessment | Assessment methodology
Methodology addressed the intended

outcomes of interest.
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12. Sampling High Sampling methods 1 1 1
Methods addressed outcomes of
interest, were widely
accepted, and were
appropriate for the
analyses.
Confounding /| 13. High No confounding 1 1 1
Variable Confounding variables were
Control Variables identified.
14. Outcomes Not rated The metric is not NR NR NR
Unrelated to applicable to this study
Exposure type.
Data 15. Data High Data reporting was 1 2 2
Presentation | Reporting thorough and detailed.
and Analysis BCFs were lipid
normalized.
16. Statistical High This metric met the 1 1 1
Methods and criteria for high
Kinetic confidence as expected
Calculations for this type of study.
Other 17. Verification High This metric met the 1 1 1
or Plausibility criteria for high
of Results confidence as expected
for this type of study.
18. QSAR Not rated The metric is not NR NR NR
Models applicable to this study
type.
Sum of scores: 16 20 22
High Medium Low Overall Score=Sum | 1.1 Overall 11
of Weighted Score
Scores/Sum of Metric (Rounded):
Weighting Factors:
>l and<1.7 = >1.7 and <2.3 >2.3 and <3 Overall [High
Quality
Level:
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He, MJ; Luo, XJ; Yu, LH; Liu, J; Zhang, XL; Chen, SJ; Chen, D; Mai, BX. (2010).

Reference: Tetrabromobisphenol-A and hexabromocyclododecane in birds from an e-waste region in
South China: influence of diet on diastereoisomer- and enantiomer-specific distribution and
trophodynamics. Environ Sci Technol 44: 5748-5754. http://dx.doi.org/10.1021/es101503r.
HERO ID: 1927673

Domain Metric Qualitative Comments Metric| Metric | Weighted
Determination Score | Weighting | Score
[i.e., High, Factor
Medium, Low,
Unacceptable, or
Not rated]
Test 1. Test High The test substance was 1 2 2
Substance Substance identified by chemical name.
Identity
2. Test High The test substance was 1 1 1
Substance identified by analytical
Purity means. The source of the
analytical standard was
reported.
Test Design | 3. Study Medium Trace HBCDs found in 2 2 4
Controls procedural blanks were not
subtracted.
4. Test Medium The test substance stability, 2 1 2
Substance homogeneity, preparation
Stability and storage conditions were
not reported; however, these
factors were not likely to
have influenced the test
substance or were not likely
to have had a substantial
impact on study results.
Test 5. Test High The test method was suitable 1 1 1
Conditions Method for the test substance.
Suitability
6. Testing Medium Detailed information on 2 2 4
Conditions species and site was cited,

although limited detail on
environmental sampling
parameters was provided.
However, these omissions
were not likely to have had a
substantial impact on study
results.
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7. Testing High Conditions of exposure were 1 1 1
Consistency documented. Birds collected
were found dead or dying
from various causes;
however, given that the
intent of the study was to
determine chemical
concentrations in bird
species regardless of
exposure method, this
should not have impacted
the study results.
8. System High Field study; system type and 1 1 1
Type and design were considered
Design appropriate.
Test 9. Test Not rated The metric is not applicable NR NR NR
Organisms Organism to this study type.
Degradation
10. Test High Details on each species were 1 2 2
Organism cited in supporting
Partitioning information; field study
investigated concentrations
in species of different
trophic levels.
Outcome 11. Outcome Medium Limited details were 2 1 2
Assessment | Assessment provided on the derivation of
Methodology the biomagnification factor
values.
12. Sampling High No sampling limitations 1 1 1
Methods were noted that would have
influenced the study results.
Confounding |13. High No confounding variables 1 1 1
/ Variable Confounding were identified; sources of
Control Variables variability and uncertainty
were accounted for in data
evaluation and presentation.
14. Outcomes Not rated The metric is not applicable NR NR NR

Unrelated to
Exposure

to this study type.
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Data 15. Data Low Some details were omitted; 3 2 6
Presentation | Reporting extra detail in supporting
and Analysis information; however,
critical parameters such as
injection temperature for
speciation were not reported;
this limited the validity of
the results.
16. Statistical Medium Limited data were provided 2 1 2
Methods and regarding this metric;
Kinetic however, this was not likely
Calculations to have hindered the
interpretation of the results.
Other 17. High This metric met the criteria 1 1 1
Verification or for high confidence as
Plausibility of expected for this type of
Results study.
18. QSAR Not rated The metric is not applicable NR NR NR
Models to this study type.
Sum of scores: 22 20 31
High Medium Low Overall Score = Sum of 1.55 Overall 1.6
Weighted Scores/Sum of Score
Metric Weighting Factors: (Rounded):
>l and<1.7 | >1.7 and <2.3 >2.3 and <3 Overall High
Quality
Level:
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Study He, MJ; Luo, XJ; Yu, LH; Liu, J; Zhang, XL; Chen, SJ; Chen, D; Mai, BX. (2010).
Reference: Tetrabromobisphenol-A and hexabromocyclododecane in birds from an e-waste region in
South China: influence of diet on diastereoisomer- and enantiomer-specific distribution and
trophodynamics. Environ Sci Technol 44: 5748-5754. http://dx.doi.org/10.1021/es101503r.
HERO ID: 1927673
Domain Metric Qualitative Comments Metric| Metric |Weighted
Determination Score | Weighting | Score
[i.e., High, Factor
Medium, Low,
Unacceptable, or
Not rated]
Test 1. Test High The test substance was 1 2 2
Substance Substance identified by chemical
Identity name.
2. Test High The test substance was 1 1 1
Substance identified by analytical
Purity means. The source of the
analytical standard was
reported.
Test Design | 3. Study Medium Trace HBCDs found in 2 2 4
Controls procedural blanks were not
subtracted.
4. Test Medium The test substance stability, 2 1 2
Substance homogeneity, preparation
Stability and storage conditions were
not reported; however, these
factors were not likely to
have influenced the test
substance or were not likely
to have had a substantial
impact on the study results.
Test 5. Test High The test method was 1 1 1
Conditions Method suitable for the test
Suitability substance.
6. Testing Medium Detailed information on 2 2 4
Conditions species and site was cited,

although limited detail on
environmental sampling
parameters was provided.
However, these omissions
were not likely to have had a
substantial impact on the
study results.
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7. Testing High Conditions of exposure were 1 1 1
Consistency documented. Birds collected
were found dead or dying
from various causes;
however, given that the
intent of the study was to
determine chemical
concentrations in bird
species regardless of
exposure method, this
should not have impacted
the study results.
8. System High Field study; system type and 1 1 1
Type and design were considered
Design appropriate.
Test 9. Test Not rated The metric is not applicable | NR NR NR
Organisms | Organism to this study type.
Degradation
10. Test High Details on each species were 1 2 2
Organism cited in supporting
Partitioning information; field study
investigated concentrations
in species of different
trophic levels.
Outcome 11. Outcome Medium Limited details were 2 1 2
Assessment | Assessment provided on the derivation
Methodology of the biomagnification
factor values.
12. Sampling High No sampling limitations 1 1 1
Methods were noted that would have
influenced the study results.
Confounding [13. High No confounding variables 1 1 1
/ Variable Confounding were identified; sources of
Control Variables variability and uncertainty
were accounted for in data
evaluation and presentation.
14. Outcomes Not rated The metric is not applicable | NR NR NR

Unrelated to
Exposure

to this study type.
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Data 15. Data Low Some details were omitted; 3 2 6
Presentation |Reporting extra detail in supporting
and Analysis information; however,
critical parameters such as
injection temperature for
speciation was not reported.
This limited the validity of
the results.
16. Statistical Medium Limited data were provided 2 1 2
Methods and regarding this metric;
Kinetic however, this was not likely
Calculations to have hindered the
interpretation of the results.
Other 17. High This metric met the criteria 1 1 1
Verification or for high confidence as
Plausibility of expected for this type of
Results study.
18. QSAR Not rated The metric is not applicable | NR NR NR
Models to this study type.
Sum of scores: 22 20 31
High Medium Low Overall Score = Sum of 1.55 Overall 1.6
Weighted Scores/Sum of Score
Metric Weighting Factors: (Rounded):
>l and <1.7 | >1.7 and <2.3 >2.3 and <3 Overall |High
Quiality
Level:
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Jandk, K; Sellstrom, U; Johansson, AK; Becher, G; de Wit, CA; Lindberg, P; Helander, B.

Reference: (2008). Enantiomer-specific accumulation of hexabromocyclododecanes in eggs of predatory
birds. Chemosphere 73: S193-S200. http://dx.doi.org/10.1016/j.chemosphere.2007.03.077.
HERO ID: 1927746
Domain Metric Qualitative Comments Metric| Metric Weighted
Determination Score | Weighting Score
[i.e., High, Factor
Medium, Low,
Unacceptable,
or Not rated]
Test 1. Test High The test substance was 1 2 2
Substance Substance identified by chemical
Identity name.
2. Test High The test substance source 1 1 1
Substance was reported.
Purity
Test Design | 3. Study Medium Analytical controls were 2 2 4
Controls included; however, results
were not provided.
4. Test Low The sample stability and 3 1 3
Substance storage conditions were
Stability not reported, and these
factors likely influenced
the test substance or were
likely to have had a
substantial impact on the
study results.
Test 5. Test Not rated The metric is not NR NR NR
Conditions | Method applicable to this study
Suitability type (monitoring).
6. Testing Medium Monitoring of various 2 2 4
Conditions species within a defined
area; details of ambient
environment not included.
7. Testing Medium All samples except the 2 1 2
Consistency herring (prey) were
measured in triplicate.
8. System Not rated The metric is not NR NR NR
Type and applicable to this study
Design type (monitoring).
Test 9. Test Not rated The metric is not NR NR NR
Organisms | Organism applicable to this study
Degradation type.
10. Test High Monitoring of various 1 2 2
Organism species within a defined
Partitioning area.

Page 38 0f 291



http://dx.doi.org/10.1016/j.chemosphere.2007.03.077

Outcome
Assessment

11. Outcome
Assessment
Methodology

Unacceptable

Limitations in the
analytical methods were
reported. Samples were
analyzed in a previous
report; storage and
stability of the samples
were not reported or
confirmed; additional
internal standard added to
‘old' samples making the
analysis semi-
quantitative; 'good
quantification' was only
noted for herring samples
and not achieved with bird
samples. The limitations
identified in the analytical
process were likely to
have had a substantial
impact on the results,
resulting in serious flaws
that made the study
unreliable.

12. Sampling
Methods

Unacceptable

Samples were collected at
various times in multiple
monitoring efforts
previously reported;
storage and handling of
the samples were not
reported; stability of the
sample

integrity was not reported
or confirmed.

Confounding
/ Variable
Control

13.
Confounding
Variables

Low

There is concern that
variability or uncertainty
was likely to have had a
substantial impact on the
results.

14. Outcomes
Unrelated to
Exposure

Not rated

The metric is not
applicable to this study
type.

NR

NR

NR

Data
Presentation
and Analysis

15. Data
Reporting

Medium

This study was primarily a
monitoring study. Some
details were omitted.
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16. Statistical Not rated Statistical analysis or NR NR NR
Methods and kinetic calculations were
Kinetic not applicable to this study
Calculations type.
Other 17. Medium Authors discussed results 2 1 2

Verification as semi- quantitative and
or Plausibility made generalizations
of Results comparable to other

studies.
18. QSAR Not rated The metric is not NR NR NR
Models applicable to this study

type.

Sum of scores: 27 17 35
High Medium Low Overall Score = Sum of | 2.06 Overall 4
Weighted Scores/Sum of Score
Metric Weighting (Rounded):
Factors:
>l and<1.7 |>1.7and <2.3| >2.3 and <3 Overall |Unacceptable!
Quality
Level:

There were limitations in the analytical methods reported and sample concerns. Samples were collected at various
times in multiple monitoring efforts previously reported and storage and handling of the samples were not reported.
In addition, stability of the sample integrity was not reported or confirmed. Consistent with our Application of
Systematic Review in TSCA Risk Evaluations document, if a metric for a data source receives a score of
Unacceptable (score = 4), EPA will determine the study to be unacceptable. In this case, two of the metrics were
rated as unacceptable. As such, the study is considered unacceptable and the score is presented solely to increase

transparency.

Page 40 of 291




Study Sgrmo, EG; Salmer, MP; Jenssen, BM; Hop, H; Baek, K; Kovacs, KM; Lydersen, C; Falk-
Reference: Petersen, S; Gabrielsen, GW; Lie, E; Skaare, JU. (2006). Biomagnification of
polybrominated diphenyl ether and hexabromocyclododecane flame retardants in the polar
bear food chain in Svalbard, Norway. Environ Toxicol Chem 25: 2502-2511.
http://dx.doi.org/10.1897/05-591R.1.
HERO ID: 1927787
Domain Metric Qualitative Comments Metric Metric | Weighted
Determination Score | Weighting Score
[i.e., High, Factor
Medium, Low,
Unacceptable, or
Not rated]
Test 1. Test High The test substance was 1 2 2
Substance Substance identified by chemical
Identity name.
2. Test Medium The test substance was 2 1 2
Substance identified by analytical
Purity means. The analytical
standard source and
purity were not reported.
Test Design | 3. Study High Analytical controls were 1 2 2
Controls included in the study.
4. Test High The test substance 1 1 1
Substance stability was accounted
Stability for and appropriate for
the study.
Test 5. Test Method High The test method was 1 1 1
Conditions Suitability suitable for the test
substance.
6. Testing High Testing conditions were 1 2 2
Conditions monitored, reported, and
appropriate for the
method.
7. Testing High No inconsistencies were 1 1 1
Consistency reported or identified.
8. System Type High Test system was 1 1 1
and Design described and
appropriate for the
experiment.
Test 9. Test Not rated The metric is not NR NR NR
Organisms Organism applicable to this study
Degradation type.
10. Test Medium Trophic levels were not 2 2 4
Organism confirmed by analytical
Partitioning means; however, this
was not likely to have
hindered the
interpretation of the
results.
Outcome 11. Outcome High The outcome assessment 1 1 1
Assessment | Assessment was appropriate for this
Methodology study.
12. Sampling High Sampling was reported 1 1 1
Methods and appropriate.
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Confounding |13. High No confounding 1 1 1
/ Variable Confounding variables were noted.
Control Variables
14. Outcomes Not rated The metric is not NR NR NR
Unrelated to applicable to this study
Exposure type.
Data 15. Data High Biomagnification factor 1 2 2
Presentation |Reporting was reported.
and Analysis |16. Statistical High The analysis of data was 1 1 1
Methods and clearly described.
Kinetic
Calculations
Other 17. Verification High This metric met the 1 1 1
or Plausibility criteria for high
of Results confidence as expected
for this type of study.
18. QSAR Not rated The metric is not NR NR NR
Models applicable to this study
type.
Sum of scores: 17 20 23
High Medium Low Overall Score = Sum of | 1.15 Overall 1.2
Weighted Scores/Sum Score
of Metric Weighting (Rounded):
Factors:
>l and<1.7 | >1.7 and <2.3 >2.3 and <3 Overall High
Quality
Level:
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Li, B; Yao, T; Sun, H; Zhang, Y; Yang, J. (2016). Diastereomer- and enantiomer-specific

Reference: accumulation, depuration, bioisomerization, and metabolism of hexabromocyclododecanes
(HBCDs) in two ecologically different species of earthworms. Sci Total Environ 542: 427-434.
http://dx.doi.org/10.1016/j.scitotenv.2015.10.100.

HERO ID: 3350510
Domain Metric Qualitative Comments Metric Metric Weighted
Determination [i.e., Score | Weighting Score
High, Medium, Low, Factor
Unacceptable, or
Not rated]

Test 1. Test High The test substance 1 2 2

Substance Substance was identified by
Identity chemical name.

2. Test High The test substance 1 1 1
Substance Purity source and purity
were reported.
Test Design | 3. Study High Blank controls were 1 2 2
Controls used with no HBCD
added.
4, Test High This metric met the 1 1 1
Substance criteria for high
Stability confidence as
expected for this
type of study.
Test 5. Test Method High The test method was 1 1 1
Conditions Suitability suitable for the test
substance.
6. Testing High Testing conditions 1 2 2
Conditions were reported and
appropriate for the
method.
7. Testing High No inconsistencies 1 1 1
Consistency were reported or
identified.
8. System Type Not rated The metric is not NR NR NR
and Design applicable to this
study type.

Test 9. Test Not rated The metric is not NR NR NR

Organisms Organism applicable to this
Degradation study type.

10. Test High Test organism 1 2 2
Organism information was
Partitioning reported.

Outcome 11. Outcome High The outcome 1 1 1

Assessment | Assessment assessment was
Methodology appropriate for this

study.
12. Sampling High Sampling was 1 1 1
Methods reported and

appropriate.

Confounding /| 13. High No confounding 1 1 1

Variable Confounding variables were noted.

Control Variables
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14. Outcomes High No attrition or health 1 1 1
Unrelated to differences in
Exposure organisms were
reported.
Data 15. Data High Depuration rate 1 2 2
Presentation |Reporting constants were
and Analysis reported.
16. Statistical High Statistical methods 1 1 1
Methods and and calculations
Kinetic were clearly
Calculations described.
Other 17. Verification High This metric met the 1 1 1
or Plausibility of criteria for high
Results confidence as
expected for this
type of study.
18. QSAR Not rated The metric is not NR NR NR
Models applicable to this
study type.
Sum of scores: 15 20 20
High Medium Low Overall Score = 1 Overall 1
Sum of Weighted Score
Scores/Sum of (Rounded):
Metric Weighting
Factors:
>l and<1.7 | >1.7 and <2.3 >2.3 and <3 Overall High
Quality
Level:
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Zhu, C; Wang, P; Li, Y; Chen, Z; Li, H; Ssebugere, P; Zhang, Q; Jiang, G. (2017).

Reference: Trophic transfer of hexabromocyclododecane in the terrestrial and aquatic food webs from
an e- waste dismantling region in East China. Environ Sci Process Impacts 19: 154-160.
http://dx.doi.org/10.1039/c6em00617e.

HERO ID: 3546047
Domain Metric Qualitative Comments Metric Metric | Weighted
Determination [i.e., Score | Weighting Score
High, Medium, Factor
Low, Unacceptable,
or Not rated]

Test 1. Test High The test substance was 1 2 2

Substance Substance identified by chemical
Identity name.

2. Test Medium The test substance was 2 1 2
Substance identified by analytical
Purity means. The purity of

the analytical standards

was not reported.

Test Design  |3. Study High Analytical controls 1 2 2

Controls were included in the
study.
4, Test High The test substance 1 1 1
Substance stability was accounted
Stability for and appropriate for
the study.
Test 5. Test Method High Extraction and 1 1 1
Conditions Suitability analytical methods
were appropriate.
6. Testing High Testing conditions 1 2 2
Conditions were appropriate for
the method.
7. Testing High No inconsistencies 1 1 1
Consistency were reported or
identified.
8. System Type Not rated The metric is not NR NR NR
and Design applicable to this study
type (monitoring data).

Test 9. Test Not rated The metric is not NR NR NR

Organisms Organism applicable to this study
Degradation type.

10. Test High Monitoring of various 1 2 2
Organism species within a
Partitioning defined area.

Outcome 11. Outcome High The outcome 1 1 1

Assessment | Assessment assessment was
Methodology appropriate for this

study.
12. Sampling High Sampling was reported 1 1 1
Methods and appropriate.

Confounding / |13. Low All results were 3 1 3

Variable Confounding considered statically

Control Variables insignificant due in

part to the limited
number of species.
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14. Outcomes Not rated The metric is not NR NR NR
Unrelated to applicable to this study
Exposure type.
Data 15. Data High Terrestrial trophic 1 2 2
Presentation |Reporting magnification factor
and Analysis was reported.
16. Statistical High The analysis of data 1 1 1
Methods and was clearly described.
Kinetic
Calculations
Other 17. Verification Low Practical comparison 3 1 3
or Plausibility with other studies of
of Results this type is impossible
as the results were
considered not
statically significant.
18. QSAR Not rated The metric is not NR NR NR
Models applicable to this study
type.
Sum of scores: 19 19 24
High Medium Low Overall Score =Sum | 1.26 Overall 1.3
of Weighted Score
Scores/Sum of Metric (Rounded):
Weighting Factors:
>l and<1.7 | >1.7 and <2.3 >2.3 and <3 Overall High
Quiality
Level:
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U.S. EPA (U.S. Environmental Protection Agency). (2017). IUCLID data set:

Reference: hexbromocyclododecane. Retrieved from https://java.epa.gov/oppt_chemical_search/.
HERO ID: 3970216
Domain Metric Qualitative Comments Metric Metric | Weighted
Determination [i.e., Score | Weighting Score
High, Medium, Factor
Low,
Unacceptable, or
Not rated]
Test 1. Test High The test substance was 1 2 2
Substance Substance identified by chemical
Identity name.
2. Test Medium Composite of 3 2 1 2
Substance commercial grade
Purity HBCD lots; unlikely to
have had impurities that
affected study results.
Test Design | 3. Study High Blank controls were 1 2 2
Controls used with no HBCD
added.
4. Test Medium The test substance 2 1 2
Substance preparation and storage
Stability were not reported but
unlikely to have
influenced study results.
Test 5. Test Method High The test method was 1 1 1
Conditions Suitability suitable for the test
substance.
6. Testing High Some testing 1 2 2
Conditions parameters such as
temperature, TOC, and
lipid content were not
reported but likely did
not impact the study
results substantially.
7. Testing High No inconsistencies were 1 1 1
Consistency reported or identified.
8. System Type Not rated The metric is not NR NR NR
and Design applicable to this study
type.
Test 9. Test Not rated The metric is not NR NR NR
Organisms Organism applicable to this study
Degradation type.
10. Test Medium Test organism was 2 2 4
Organism reported but some
Partitioning characteristics were not
reported.
Outcome 11. Outcome High The outcome 1 1 1
Assessment | Assessment assessment was

Methodology

appropriate for this
study.
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12. Sampling Medium Sampling was not 2 1 2
Methods described in detail, but
this was unlikely to
have impacted the study
results substantially.
Confounding / [13. High No confounding 1 1 1
Variable Confounding variables were noted.
Control Variables
14. Outcomes High No differences in 1 1 1
Unrelated to organism attrition or
Exposure health outcomes
between study groups
were noted.
Data 15. Data Medium Lipid content not 2 2 4
Presentation |Reporting reported; however, its
and Analysis omission was not likely
to have impacted the
study results.
16. Statistical High Statistical method for 1 1 1
Methods and calculating BCF was
Kinetic reported. Kinetic
Calculations calculations were not
reported.
Other 17. Verification Medium This metric met the 2 1 2
or Plausibility criteria for high
of Results confidence as expected
for this type of study.
18. QSAR Not rated The metric is not NR NR NR
Models applicable to this study
type.
Sum of scores: 21 20 28
High Medium Low Overall Score = Sum 14 Overall 14
of Weighted Score
Scores/Sum of Metric (Rounded):
Weighting Factors:
>l and<1.7 | >1.7 and <2.3 >2.3 and <3 Overall High
Quality
Level:
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U.S. EPA (U.S. Environmental Protection Agency). (2002). EPA HPV Track: 1,2,5,6,9,10-

Reference: Hexabromocyclododecane. https://java.epa.gov/oppt_chemical_search/.
HERO ID: 3970217
Domain Metric Qualitative Comments Metric Metric Weighted
Determination [i.e., Score | Weighting Score
High, Medium, Low, Factor
Unacceptable, or
Not rated]
Test 1. Test High The test substance 1 2 2
Substance Substance was identified by
Identity chemical name.
2. Test High The test substance 1 1 1
Substance source and purity
Purity were reported.
Test Design 3. Study High This metric met the 1 2 2
Controls criteria for high
confidence as
expected for this type
of study.
4. Test High This metric met the 1 1 1
Substance criteria for high
Stability confidence as
expected for this type
of study.
Test 5. Test Method High This metric met the 1 1 1
Conditions Suitability criteria for high
confidence as
expected for this type
of study.
6. Testing High This metric met the 1 2 2
Conditions criteria for high
confidence as
expected for this type
of study.
7. Testing High This metric met the 1 1 1
Consistency criteria for high
confidence as
expected for this type
of study.
8. System Type High This metric met the 1 1 1
and Design criteria for high
confidence as
expected for this type
of study.
Test 9. Test High This metric met the 1 2 2
Organisms Organism criteria for high
Degradation confidence as
expected for this type
of study.
10. Test Not rated The metric is not NR NR NR
Organism applicable to this
Partitioning study type.
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Outcome 11. Outcome High This metric met the 1 1 1
Assessment Assessment criteria for high
Methodology confidence as
expected for this type
of study.
12. Sampling Medium Details were omitted:; 2 1 2
Methods however, the
omissions were
unlikely to have
hindered
interpretation of
results.
Confounding / |13. Not rated No confounding NR NR NR
Variable Confounding variables were noted.
Control Variables
14. Outcomes Not rated The metric is not NR NR NR
Unrelated to applicable to this
Exposure study type.
Data 15. Data High This metric met the 1 2 2
Presentation |Reporting criteria for high
and Analysis confidence as
expected for this type
of study.
16. Statistical High This metric met the 1 1 1
Methods and criteria for high
Kinetic confidence as
expected for this type
of study.
Other 17. Verification High This metric met the 1 1 1
or Plausibility criteria for high
of Results confidence as
expected for this type
of study.
18. QSAR Not rated The metric is not NR NR NR
Models applicable to this
study type.
Sum of scores: 15 19 20
High Medium Low Overall Score = 1.05 Overall 11
Sum of Weighted Score
Scores/Sum of (Rounded):
Metric Weighting
Factors:
>land<1.7 | >1.7 and <2.3 >2.3 and <3 Overall High
Quality
Level:
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Wu, JP; Guan, YT; Zhang, Y; Luo, XJ; Zhi, H; Chen, SJ; Mai, BX. (2011). Several

Reference: current-use, non-PBDE brominated flame retardants are highly bioaccumulative: evidence
from field determined bioaccumulation factors. Environ Int 37: 210-215.
http://dx.doi.org/10.1016/j.envint.2010.09.006.

HERO ID: 1443814
Domain Metric Qualitative Comments Metric Metric | Weighted
Determination Score | Weighting Score
[i.e., High, Factor
Medium, Low,
Unacceptable, or
Not rated]

Test 1. Test High The test substance was 1 2 2

Substance Substance identified by chemical
Identity name.

2. Test Medium The test substance was 2 1 2
Substance identified by analytical
Purity means. The source and

purity of the analytical

reference materials were

not provided.

Test Design | 3. Study Medium Analytical 2 2 4

Controls controls/blanks were not
reported.
4, Test Low Samples were prepared in 3 1 3
Substance a previous study cited;
Stability reference date was 2
years prior to the publish
date; storage and stability
of samples were not
reported.
Test 5. Test Method High This metric met the 1 1 1
Conditions Suitability criteria for high
confidence as expected
for this type of study.
6. Testing High This metric met the 1 2 2
Conditions criteria for high
confidence as expected
for this type of study.
7. Testing High This metric met the 1 1 1
Consistency criteria for high
confidence as expected
for this type of study.
8. System Type Medium Field study; limited 2 1 2
and Design information on the site.
Test 9. Test Not rated The metric is not NR NR NR
Organisms Organism applicable to this study

Degradation

type.
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10. Test Medium Details on each species 2 2 4
Organism were not included; field
Partitioning study investigated
concentrations in aquatic
species of different
trophic levels; trophic
level determination
referenced to previous
study.
Outcome 11. Outcome High This metric met the 1 1 1
Assessment Assessment criteria for high
Methodology confidence as expected
for this type of study.
12. Sampling High This metric met the 1 1 1
Methods criteria for high
confidence as expected
for this type of study.
Confounding |13. Not rated No confounding variables| NR NR NR
/ Variable Confounding were noted.
Control Variables
14. Outcomes Not rated The metric is not NR NR NR
Unrelated to applicable to this study
Exposure type.
Data 15. Data Medium Concentrations employed 2 2 4
Presentation  |Reporting in the BAF calculations
and Analysis were not provided,;
however, the data were
referenced to the primary
source.
16. Statistical Medium Statistical analysis of the 2 1 2
Methods and results was indicated;
Kinetic however, data relating to
Calculations the specific results were
not provided.
Other 17. High Comparable to other 1 1 1
Verification or studies with reasonable
Plausibility of discrepancies noted.
Results
18. QSAR Not rated The metric is not NR NR NR
Models applicable to this study
type.
Sum of scores: 22 19 30
High Medium Low Overall Score = Sum of | 1.58 Overall 1.6
Weighted Scores/Sum of Score
Metric Weighting (Rounded):
Factors:
>land<1.7 | >1.7and <2.3 >2.3 and <3 Overall High
Quality
Level:
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Wu, JP; Guan, YT; Zhang, Y; Luo, XJ; Zhi, H; Chen, SJ; Mai, BX. (2011). Several

Reference: current-use, non-PBDE brominated flame retardants are highly bioaccumulative: evidence
from field determined bioaccumulation factors. Environ Int 37: 210-215.
http://dx.doi.org/10.1016/j.envint.2010.09.006.

HERO ID: 1443814
Domain Metric Qualitative Comments Metric Metric | Weighted
Determination Score | Weighting Score
[i.e., High, Factor
Medium, Low,
Unacceptable, or
Not rated]

Test 1. Test High The test substance was 1 2 2

Substance Substance identified by chemical
Identity name.

2. Test Medium The test substance was 2 1 2
Substance identified by analytical
Purity means. The source and

purity of the analytical

reference materials were

not provided.

Test Design | 3. Study Medium Analytical 2 2 4

Controls controls/blanks were not
reported.
4, Test Low Samples were prepared in 3 1 3
Substance a previous study cited;
Stability reference date was 2
years prior to the publish
date; storage and stability
of samples were not
reported.
Test 5. Test Method High This metric met the 1 1 1
Conditions Suitability criteria for high
confidence as expected
for this type of study.
6. Testing High This metric met the 1 2 2
Conditions criteria for high
confidence as expected
for this type of study.
7. Testing High This metric met the 1 1 1
Consistency criteria for high
confidence as expected
for this type of study.
8. System Type Medium Field study; limited 2 1 2
and Design information on the site.
Test 9. Test Not rated The metric is not NR NR NR
Organisms Organism applicable to this study

Degradation

type.
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10. Test Medium Details on each species 2 2 4
Organism were not included; field
Partitioning study investigated
concentrations in aquatic
species of different
trophic levels; trophic
level determination
referenced to previous
study.
Outcome 11. Outcome High The outcome assessment 1 1 1
Assessment Assessment was appropriate for this
Methodology study; log BAF values
were reported.
12. Sampling High This metric met the 1 1 1
Methods criteria for high
confidence as expected
for this type of study.
Confounding |13. Not rated No confounding variables| NR NR NR
/ Variable Confounding were noted.
Control Variables
14. Outcomes Not rated The metric is not NR NR NR
Unrelated to applicable to this study
Exposure type.
Data 15. Data Medium Concentrations employed 2 2 4
Presentation  |Reporting in the BAF calculations
and Analysis were not provided,;
however, the data were
referenced to the primary
source.
16. Statistical Medium Statistical analysis of the 2 1 2
Methods and results was indicated;
Kinetic however, data relating to
Calculations the specific results were
not provided.
Other 17. High Comparable to other 1 1 1
Verification or studies with reasonable
Plausibility of discrepancies noted.
Results
18. QSAR Not rated The metric is not NR NR NR
Models applicable to this study
type.
Sum of scores: 22 19 30
High Medium Low Overall Score = Sum of | 1.58 Overall 1.6
Weighted Scores/Sum of Score
Metric Weighting (Rounded):
Factors:
>land<1.7 | >1.7and <2.3 >2.3 and <3 Overall High
Quality
Level:
Study Wu, JP; Guan, YT; Zhang, Y; Luo, XJ; Zhi, H; Chen, SJ; Mai, BX. (2011). Several
Reference: current-use, non-PBDE brominated flame retardants are highly bioaccumulative: evidence

from field determined bioaccumulation factors. Environ Int 37: 210-215.
http://dx.doi.org/10.1016/j.envint.2010.09.006.

HERO ID: 1443814
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Domain Metric Qualitative Comments Metric Metric | Weighted
Determination Score | Weighting Score
[i.e., High, Factor
Medium, Low,
Unacceptable, or
Not rated]
Test 1. Test High The test substance was 1 2 2
Substance Substance identified by chemical
Identity name.
2. Test Medium The test substance was 2 1 2
Substance identified by analytical
Purity means. The source and
purity of the analytical
reference materials were
not provided.
Test Design | 3. Study Medium Analytical 2 2 4
Controls controls/blanks were not
reported.
4. Test Low Samples were prepared in 3 1 3
Substance a previous study cited;
Stability reference date was 2
years prior to the publish
date; storage and stability
of samples were not
reported.
Test 5. Test Method High This metric met the 1 1 1
Conditions Suitability criteria for high
confidence as expected
for this type of study.
6. Testing High This metric met the 1 2 2
Conditions criteria for high
confidence as expected
for this type of study.
7. Testing High This metric met the 1 1 1
Consistency criteria for high
confidence as expected
for this type of study.
8. System Type Medium Field study; limited 2 1 2
and Design information on the site.
Test 9. Test Not rated The metric is not NR NR NR
Organisms Organism applicable to this study
Degradation type.
10. Test Medium Details on each species 2 2 4
Organism were not included; field
Partitioning study investigated
concentrations in aquatic
species of different
trophic levels; trophic
level determination
referenced to previous
study.
Outcome 11. Outcome High The outcome assessment 1 1 1
Assessment Assessment was appropriate for this
Methodology study; log BAF values

were reported.
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12. Sampling High This metric met the 1 1 1
Methods criteria for high
confidence as expected
for this type of study.
Confounding |13. Not rated No confounding variables| NR NR NR
/ Variable Confounding were noted.
Control Variables
14. Outcomes Not rated The metric is not NR NR NR
Unrelated to applicable to this study
Exposure type.
Data 15. Data Medium Concentrations employed 2 2 4
Presentation |Reporting in the BAF calculations
and Analysis were not provided;
however, the data were
referenced to the primary
source.
16. Statistical Medium Statistical analysis of the 2 1 2
Methods and results was indicated;
Kinetic however, data relating to
Calculations the specific results were
not provided.
Other 17. High Comparable to other 1 1 1
Verification or studies with reasonable
Plausibility of discrepancies noted.
Results
18. QSAR Not rated The metric is not NR NR NR
Models applicable to this study
type.
Sum of scores: 22 19 30
High Medium Low Overall Score = Sum of | 1.58 Overall 1.6
Weighted Scores/Sum of Score
Metric Weighting (Rounded):
Factors:
>l and<1.7 | >1.7 and <2.3 >2.3 and <3 Overall High
Quality
Level:
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Ismail, N; Gewurtz, SB; Pleskach, K; Whittle, DM; Helm, PA; Marvin, CH; Tomy, GT.

Reference: (2009). Brominated and chlorinated flame retardants in Lake Ontario, Canada, lake trout
(Salvelinus namaycush) between 1979 and 2004 and possible influences of food- web
changes. Environ Toxicol Chem 28: 910-920. http://dx.doi.org/10.1897/08-162.1.

HERO ID: 1443833
Domain Metric Qualitative Comments Metric Metric Weighted
Determination [i.e., Score | Weighting Score
High, Medium, Factor
Low, Unacceptable,
or Not rated]

Test 1. Test High The test substance was| 1 2 2

Substance Substance identified by chemical
Identity name.

2. Test High Source and purity 1 1 1
Substance were reported.
Purity
Test Design | 3. Study High Quality controls were 1 2 2
Controls included; HBCD was
not detected in the
blanks.
4. Test High This metric met the 1 1 1
Substance criteria for high
Stability confidence as
expected for this type
of study.
Test 5. Test Method Medium Storage conditions 2 1 2
Conditions Suitability were not verified over
long periods of time;
this may have
hindered the precise
interpretation of the
results.
6. Testing High Field study; Great 1 2 2
Conditions Lakes Laboratory for
Fisheries and Aquatic
Sciences long-term
monitoring study.
7. Testing Medium Test conditions were 2 1 2
Consistency consistent across
samples or study
groups.
8. System Type High This metric met the 1 1 1
and Design criteria for high
confidence as
expected for this type
of study.

Test 9. Test Not rated The metric is not NR NR NR

Organisms Organism applicable to this
Degradation study type.

10. Test High This metric met the 1 2 2
Organism criteria for high
Partitioning confidence as

expected for this type
of study.
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Outcome 11. Outcome High This metric met the 1 1 1
Assessment Assessment criteria for high
Methodology confidence as
expected for this type
of study.
12. Sampling Medium This metric met the 2 1 2
Methods criteria for high
confidence as
expected for this type
of study.
Confounding / [13. High Sources of variability 1 1 1
Variable Confounding and uncertainty in the
Control Variables study were considered
and accounted for in
data evaluation.
14. Outcomes Not rated The metric is not NR NR NR
Unrelated to applicable to this
Exposure study type.
Data 15. Data Medium Some data were 2 2 4
Presentation  |Reporting referenced to
and Analysis supporting
information tables that
were not readily
available.
16. Statistical High This metric met the 1 1 1
Methods and criteria for high
Kinetic confidence as
Calculations expected for this type
of study.
Other 17. Verification High This metric met the 1 1 1
or Plausibility criteria for high
of Results confidence as
expected for this type
of study.
18. QSAR Not rated The metric is not NR NR NR
Models applicable to this
study type.
Sum of scores: 19 20 25
High Medium Low Overall Score =Sum | 1.25 Overall 13
of Weighted Score
Scores/Sum of (Rounded):
Metric Weighting
Factors:
>l and<1.7 | >1.7 and <2.3 >2.3 and <3 Overall High
Quality
Level:
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Ismail, N; Gewurtz, SB; Pleskach, K; Whittle, DM; Helm, PA; Marvin, CH; Tomy, GT.

Reference: (2009). Brominated and chlorinated flame retardants in Lake Ontario, Canada, lake trout
(Salvelinus namaycush) between 1979 and 2004 and possible influences of food- web
changes. Environ Toxicol Chem 28: 910-920. http://dx.doi.org/10.1897/08-162.1.

HERO ID: 1443833
Domain Metric Qualitative Comments Metric Metric Weighted
Determination [i.e., Score | Weighting Score
High, Medium, Factor
Low, Unacceptable,
or Not rated]

Test 1. Test High The test substance was 1 2 2

Substance Substance identified by chemical
Identity name.

2. Test High Source and purity 1 1 1
Substance were reported.
Purity
Test Design | 3. Study High Quality controls were 1 2 2
Controls included; HBCD was
not detected in the
blanks.
4. Test High This metric met the 1 1 1
Substance criteria for high
Stability confidence as
expected for this type
of study.
Test 5. Test Method Medium Storage conditions 2 1 2
Conditions Suitability were not verified over
long periods of time;
this may have
hindered the precise
interpretation of the
results.
6. Testing High Field study; Great 1 2 2
Conditions Lakes Laboratory for
Fisheries and Aquatic
Sciences long-term
monitoring study.
7. Testing Medium Test conditions were 2 1 2
Consistency consistent across
samples or study
groups.
8. System Type High This metric met the 1 1 1
and Design criteria for high
confidence as
expected for this type
of study.

Test 9. Test Not rated The metric is not NR NR NR

Organisms Organism applicable to this
Degradation study type.

10. Test High This metric met the 1 2 2
Organism criteria for high
Partitioning confidence as

expected for this type
of study.
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Outcome 11. Outcome High This metric met the 1 1 1
Assessment Assessment criteria for high
Methodology confidence as
expected for this type
of study.
12. Sampling Medium This metric met the 2 1 2
Methods criteria for high
confidence as
expected for this type
of study.
Confounding / [13. High Sources of variability 1 1 1
Variable Confounding and uncertainty in the
Control Variables study were considered
and accounted for in
data evaluation.
14. Outcomes Not rated The metric is not NR NR NR
Unrelated to applicable to this
Exposure study type.
Data 15. Data Medium Some data were 2 2 4
Presentation  |Reporting referenced to
and Analysis supporting
information tables that
were not readily
available.
16. Statistical High This metric met the 1 1 1
Methods and criteria for high
Kinetic confidence as
Calculations expected for this type
of study.
Other 17. Verification High This metric met the 1 1 1
or Plausibility criteria for high
of Results confidence as
expected for this type
of study.
18. QSAR Not rated The metric is not NR NR NR
Models applicable to this
study type.
Sum of scores: 19 20 25
High Medium Low Overall Score = Sum | 1.25 Overall 13
of Weighted Score
Scores/Sum of (Rounded):
Metric Weighting
Factors:
>l and<1.7 | >1.7 and <2.3 >2.3 and <3 Overall High
Quality
Level:
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Ismail, N; Gewurtz, SB; Pleskach, K; Whittle, DM; Helm, PA; Marvin, CH; Tomy, GT.

Reference: (2009). Brominated and chlorinated flame retardants in Lake Ontario, Canada, lake trout
(Salvelinus namaycush) between 1979 and 2004 and possible influences of food- web
changes. Environ Toxicol Chem 28: 910-920. http://dx.doi.org/10.1897/08-162.1.

HERO ID: 1443833
Domain Metric Qualitative Comments Metric Metric Weighted
Determination [i.e., Score | Weighting Score
High, Medium, Factor
Low, Unacceptable,
or Not rated]

Test 1. Test High The test substance was| 1 2 2

Substance Substance identified by chemical
Identity name.

2. Test High Source and purity 1 1 1
Substance were reported.
Purity
Test Design | 3. Study High Quality controls were 1 2 2
Controls included; HBCD was
not detected in the
blanks.
4. Test High This metric met the 1 1 1
Substance criteria for high
Stability confidence as
expected for this type
of study.
Test 5. Test Method Medium Storage conditions 2 1 2
Conditions Suitability were not verified over
long periods of time;
this may have
hindered the precise
interpretation of the
results.
6. Testing High Field study; Great 1 2 2
Conditions Lakes Laboratory for
Fisheries and Aquatic
Sciences long-term
monitoring study.
7. Testing Medium Test conditions were 2 1 2
Consistency consistent across
samples or study
groups.
8. System Type High This metric met the 1 1 1
and Design criteria for high
confidence as
expected for this type
of study.

Test 9. Test Not rated The metric is not NR NR NR

Organisms Organism applicable to this
Degradation study type.

10. Test High This metric met the 1 2 2
Organism criteria for high
Partitioning confidence as

expected for this type
of study.
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Outcome 11. Outcome High This metric met the 1 1 1
Assessment Assessment criteria for high
Methodology confidence as
expected for this type
of study.
12. Sampling Medium This metric met the 2 1 2
Methods criteria for high
confidence as
expected for this type
of study.
Confounding / [13. High Sources of variability 1 1 1
Variable Confounding and uncertainty in the
Control Variables study were considered
and accounted for in
data evaluation.
14. Outcomes Not rated The metric is not NR NR NR
Unrelated to applicable to this
Exposure study type.
Data 15. Data Medium Some data were 2 2 4
Presentation  |Reporting referenced to
and Analysis supporting
information tables that
were not readily
available.
16. Statistical High This metric met the 1 1 1
Methods and criteria for high
Kinetic confidence as
Calculations expected for this type
of study.
Other 17. Verification High This metric met the 1 1 1
or Plausibility criteria for high
of Results confidence as
expected for this type
of study.
18. QSAR Not rated The metric is not NR NR NR
Models applicable to this
study type.
Sum of scores: 19 20 25
High Medium Low Overall Score =Sum | 1.25 Overall 13
of Weighted Score
Scores/Sum of (Rounded):
Metric Weighting
Factors:
>l and<1.7 | >1.7 and <2.3 >2.3 and <3 Overall High
Quality
Level:
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Tomy, GT; Pleskach, K; Oswald, T; Halldorson, T; Helm, PA; Macinnis, G; Marvin, CH.

Reference: (2008). Enantioselective bioaccumulation of hexabromocyclododecane and congener- specific
accumulation of brominated diphenyl ethers in an eastern Canadian Arctic marine food web.
Environ Sci Technol 42: 3634-3639. http://dx.doi.org/10.1021/es703083z.
HERO ID: 1443836
Domain Metric Qualitative Comments Metric| Metric | Weighted
Determination Score | Weighting Score
[i.e., High, Factor
Medium, Low,
Unacceptable, or
Not rated]
Test 1. Test High The test substance was 1 2 2
Substance Substance identified by chemical
Identity name.
2. Test High Source and purity were 1 1 1
Substance reported.
Purity
Test Design | 3. Study High This metric met the criteria 1 2 2
Controls for high confidence as
expected for this type of
study.
4, Test High This metric met the criteria 1 1 1
Substance for high confidence as
Stability expected for this type of
study.
Test 5. Test Method High This metric met the criteria 1 1 1
Conditions | Suitability for high confidence as
expected for this type of
study.
6. Testing Medium There were some 2 2 4
Conditions conditions of the local
environment that were not
reported/assessed:;
however, the lack of data
on the field conditions was
not likely to have had a
substantial impact on the
study results.
7. Testing High Test conditions were 1 1 1
Consistency consistent across samples
or study groups.
8. System Medium Field study; equilibrium 2 1 2
Type and was not confirmed or
Design reported; the deviation may
have limited strict
interpretation of the study
results.
Test 9. Test Not rated The metric is not applicable| NR NR NR
Organisms Organism to this study type.
Degradation
10. Test High Test organism information 1 2 2
Organism was reported. The test
Partitioning organism was routinely

used for similar study
types.
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Outcome 11. Outcome High This metric met the criteria 1 1 1
Assessment Assessment for high confidence as
Methodology expected for this type of
study.
12. Sampling Low The samples of the top 3 1 3
Methods feeders were taken before
the bottom feeders; this
may have been a flaw in
examining the true
BMF/TMF.
Confounding [13. High Sources of variability and 1 1 1
/ Variable Confounding uncertainty in the study
Control Variables were considered and
accounted for in data
evaluation.
14. Outcomes Not rated The metric is not applicable| NR NR NR
Unrelated to to this study type.
Exposure
Data 15. Data High This metric met the criteria 1 2 2
Presentation |Reporting for high confidence as
and Analysis expected for this type of
study.
16. Statistical High This metric met the criteria 1 1 1
Methods and for high confidence as
Kinetic expected for this type of
Calculations study.
Other 17. Medium Well done study with clear 2 1 2
Verification or data reporting; however,
Plausibility of the sampling dates may be
Results a minor concern.
18. QSAR Not rated The metric is not applicable| NR NR NR
Models to this study type.
Sum of scores: 20 20 26
High Medium Low Overall Score = Sum of 1.3 Overall 1.3
Weighted Scores/Sum of Score
Metric Weighting (Rounded):
Factors:
>l and<1.7 | >1.7 and <2.3 >2.3 and <3 Overall High
Quiality
Level:
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Study Law, K; Palace, VVP; Halldorson, T; Danell, R; Wautier, K; Evans, B; Alaee, M; Marvin,
Reference: C; Tomy, GT. (2006). Dietary accumulation of hexabromocyclododecane diastereoisomers in
juvenile rainbow trout (Oncorhynchus mykiss). I: Bioaccumulation parameters and evidence
of bioisomerization. Environ Toxicol Chem 25: 1757. http://dx.doi.org/10.1897/05-445r.1.
HERO ID: 1443861
Domain Metric Qualitative Comments Metric Metric Weighted
Determination [i.e., Score | Weighting Score
High, Medium, Factor
Low, Unacceptable,
or Not rated]
Test 1. Test High The test substance was 1 2 2
Substance Substance identified by chemical
Identity name.
2. Test High Source and purity 1 1 1
Substance were reported.
Purity
Test Design | 3. Study High This metric met the 1 2 2
Controls criteria for high
confidence as
expected for this type
of study.
4. Test High This metric met the 1 1 1
Substance criteria for high
Stability confidence as
expected for this type
of study.
Test 5. Test Method High This metric met the 1 1 1
Conditions Suitability criteria for high
confidence as
expected for this type
of study.
6. Testing High This metric met the 1 2 2
Conditions criteria for high
confidence as
expected for this type
of study.
7. Testing High Test conditions were 1 1 1
Consistency consistent across
samples or study
groups.
8. System Type High This metric met the 1 1 1
and Design criteria for high
confidence as
expected for this type
of study.
Test 9. Test Not rated The metric is not NR NR NR
Organisms Organism applicable to this study
Degradation type.
10. Test High Test organism 1 2 2
Organism information was
Partitioning reported. The test

organism was
routinely used for
similar study types.
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Outcome 11. Outcome Medium Some details regarding 2 1 2
Assessment Assessment the extraction and
Methodology analytical methods
were not reported;
however, the methods
were referenced to the
primary source.
12. Sampling High This metric met the 1 1 1
Methods criteria for high
confidence as
expected for this type
of study.
Confounding /|13. High Sources of variability 1 1 1
Variable Confounding and uncertainty in the
Control Variables study were considered
and accounted for in
data evaluation.
14. Outcomes Not rated The metric is not NR NR NR
Unrelated to applicable to this study
Exposure type.
Data 15. Data High This metric met the 1 2 2
Presentation |Reporting criteria for high
and Analysis confidence as
expected for this type
of study.
16. Statistical High This metric met the 1 1 1
Methods and criteria for high
Kinetic confidence as
Calculations expected for this type
of study.
Other 17. Verification High This metric met the 1 1 1
or Plausibility criteria for high
of Results confidence as
expected for this type
of study.
18. QSAR Not rated The metric is not NR NR NR
Models applicable to this study
type.
Sum of scores: 16 20 21
High Medium Low Overall Score = Sum | 1.05 Overall 11
of Weighted Score
Scores/Sum of Metric (Rounded):
Weighting Factors:
>l and<1.7 | >1.7 and <2.3 >2.3 and <3 Overall High
Quality
Level:
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ACC (American Chemistry Council). (2005). HPV data summary and test plan for

Reference: hexabromocyclododecane (HBCD). Arlington, VA: Brominated Flame Retardant Industry
Panel (BFRIP), American Chemistry Council.
http://www.epa.gov/oppt/chemrtk/pubs/summaries/cyclodod/c13459tc.htm.

HERO ID: 1443881
Domain Metric Qualitative Comments Metric Metric Weighted
Determination [i.e., Score | Weighting Score
High, Medium, Factor
Low, Unacceptable,
or Not rated]

Test 1. Test High The test substance 1 2 2

Substance Substance was identified by
Identity chemical name.

2. Test High Source was reported. 1 1 1
Substance
Purity
Test Design | 3. Study Low Details regarding this 3 2 6
Controls metric were omitted;
however, this source
is a robust summary
and a routine OECD
guideline was cited.
4, Test Medium Details regarding this 2 1 2
Substance metric were limited;
Stability however, this source
is a robust summary
and a routine OECD
guideline was cited.
Test 5. Test Method High This metric met the 1 1 1
Conditions Suitability criteria for high
confidence as
expected for this type
of study.
6. Testing Medium Details regarding this 2 2 4
Conditions metric were limited,;
however, this source
is a robust summary
and a routine OECD
guideline was cited.
7. Testing Medium Details regarding this 2 1 2
Consistency metric were limited;
however, this source
is a robust summary
and a routine OECD
guideline was cited.
8. System Type Medium Details regarding this 2 1 2
and Design metric were omitted;
however, this source
is a robust summary
and a routine OECD
guideline was cited.
Test 9. Test Not rated The metric is not NR NR NR
Organisms Organism applicable to this

Degradation

study type.
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10. Test High Routine species but 1 2 2
Organism details were not
Partitioning provided; however,
this source is a robust
summary and a
routine OECD
guideline was cited.
Outcome 11. Outcome Medium Details regarding this 2 1 2
Assessment Assessment metric were limited;
Methodology however, this source
is a robust summary
and a routine OECD
guideline was cited.
12. Sampling Low Details regarding this 3 1 3
Methods metric were omitted;
however, this source
is a robust summary
and a routine OECD
guideline was cited.
Confounding / |13. Medium An issue with steady 2 1 2
Variable Confounding state was noted.
Control Variables
14. Outcomes Not rated The metric is not NR NR NR
Unrelated to applicable to this
Exposure study type.
Data 15. Data Medium Details regarding this 2 2 4
Presentation  |Reporting metric were limited;
and Analysis however, this source
is a robust summary
and a routine OECD
guideline was cited.
16. Statistical Medium Details regarding this 2 1 2
Methods and metric were limited;
Kinetic however, this source
Calculations is a robust summary
and a routine OECD
guideline was cited.
Other 17. Verification Medium Details regarding this 2 1 2
or Plausibility metric were limited,;
of Results however, this source
is a robust summary
and a routine OECD
guideline was cited.
18. QSAR Not rated The metric is not NR NR NR
Models applicable to this
study type.
Sum of scores: 28 20 37
High Medium Low Overall Score = 1.85 Overall 1.6
Sum of Weighted Score
Scores/Sum of (Rounded):
Metric Weighting
Factors:
>l and<1.7 | >1.7 and <2.3 >2.3 and <3 Overall High!
Quality
Level:
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This study's overall quality rating was upgraded: This is a secondary source; however, it is a robust summary and
a routine OECD guideline was cited and primary reference may provide validation; Drottar K. and Krueger H.
2000. Hexabromocyclododecane (HBCD): Flow-through bioconcentration test with rainbow trout (Oncorhynchus
mykiss). Project No.: 439A-111. Wildlife International, Ltd. Easton, MD.
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He, MJ; Luo, XJ; Yu, LH; Wu, JP; Chen, SJ; Mai, BX. (2013). Diasteroisomer and

Reference: enantiomer- specific profiles of hexabromocyclododecane and tetrabromobisphenol A in an
aquatic environment in a highly industrialized area, South China: vertical profile, phase
partition, and bioaccumulation. Environ Pollut 179: 105-110.
http://dx.doi.org/10.1016/j.envpol.2013.04.016.
HERO ID: 1927551
Domain Metric Qualitative Comments Metric| Metric | Weighted
Determination Score | Weighting | Score
[i.e., High, Factor
Medium, Low,
Unacceptable, or
Not rated]
Test 1. Test High The test substance was 1 2 2
Substance Substance identified by chemical name.
Identity
2. Test Low Source and purity were not 3 1 3
Substance reported.
Purity
Test Design | 3. Study Low Controls were not reported. 3 2 6
Controls
4. Test Medium Details regarding this metric 2 1 2
Substance were omitted; however, this
Stability was not likely to have
hindered the interpretation of
the results.
Test 5. Test High Test method was appropriate 1 1 1
Conditions | Method and described in a previously
Suitability published study by the same
authors.
6. Testing High Test conditions (temperature,| 1 2 2
Conditions organic matter) were
measured and reported.
7. Testing High Test conditions were 1 1 1
Consistency consistent across samples; no
inconsistencies were
reported.
8. System High This metric met the criteria 1 1 1
Type and for high confidence as
Design expected for this type of
study.
Test 9. Test Not rated The metric is not applicable | NR NR NR
Organisms | Organism to this study type.
Degradation
10. Test High Details on each species were 1 2 2
Organism not included,; field study
Partitioning investigated concentrations
in aquatic species of
different trophic levels.
Referenced previous study
by same authors.
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Outcome 11. Outcome Medium Log BAF values were 2 1 2
Assessment | Assessment reported as a range; limited
Methodology details were provided on the
calculations. However, the
absence of these details was
unlikely to have had a
substantial impact on the
study results.
12. Sampling High Samples were collected 1 1 1
Methods using widely accepted
methods/approaches;
additional details were
referenced to previous study
by same authors.
Confounding |13. High Sources of variability and 1 1 1
/ Variable Confounding uncertainty in the study were
Control Variables considered and accounted for
in data evaluation. No
confounding variables were
noted.
14. Outcomes Not rated The metric is not applicable NR NR NR
Unrelated to to this study type.
Exposure
Data 15. Data High Log BAF values were 1 2 2
Presentation |Reporting reported (as a range and not
and Analysis specific to the isomer aside
from mentioning the alpha
had the greatest value).
Concentrations were lipid
normalized.
16. Statistical High The analysis of data was 1 1 1
Methods and clearly described.
Kinetic
Calculations
Other 17. Medium Study results were 2 1 2
Verification or reasonable and compared to
Plausibility of other studies.
Results
18. QSAR Not rated The metric is not applicable NR NR NR
Models to this study type.
Sum of scores: 22 20 29
High Medium Low Overall Score = Sum of 1.45 Overall 15
Weighted Scores/Sum of Score
Metric Weighting Factors: (Rounded):
>l and<1.7 | >1.7 and <2.3 >2.3 and <3 Overall High
Quality
Level:
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Study La Guardia, MJ; Hale, RC; Harvey, E; Mainor, TM; Ciparis, S. (2012). In situ
Reference: accumulation of HBCD, PBDEs, and several alternative flame-retardants in the bivalve
(Corbicula fluminea) and gastropod (Elimia proxima). Environ Sci Technol 46: 5798-5805.
http://dx.doi.org/10.1021/es3004238.
HERO ID: 1927601
Domain Metric Qualitative Comments Metric Metric | Weighted
Determination Score | Weighting Score
[i.e., High, Factor
Medium, Low,
Unacceptable, or
Not rated]
Test 1. Test High The test substance was 1 2 2
Substance Substance identified by chemical
Identity name.
2. Test High The test substance was 1 1 1
Substance identified by analytical
Purity means. Source and purity
of surrogate standards
added to each sample
prior to extraction were
reported.
Test Design | 3. Study High The method blank did not 1 2 2
Controls contain any HBCD above
detection limits.
4, Test High The test substance 1 1 1
Substance stability, homogeneity,
Stability preparation, and storage
conditions were
adequately described in
the paper and supporting
information.
Test 5. Test Method High Test method was reported| 1 1 1
Conditions Suitability and considered suitable
for the test material.
6. Testing High Test conditions, 1 2 2
Conditions including temperature
and organic matter, were
reported and appropriate.
7. Testing High No inconsistencies were 1 1 1
Consistency reported or identified.
8. System Type High This metric met the 1 1 1
and Design criteria for high
confidence as expected
for this type of study.
Test 9. Test Not rated The metric is not NR NR NR
Organisms Organism applicable to this study
Degradation type.
10. Test High Organism sampling 1 2 2
Organism locations were described.
Partitioning Details on species were
not included; field study
investigated
concentrations in aquatic
species at different
trophic levels.
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Outcome 11. Outcome Medium Incomplete reporting of 2 1 2
Assessment Assessment outcome assessment
Methodology methods, although not
likely to have had a
substantial impact on
study results. Recovery
of C- labeled HBCD
ranged from 61 to 108%.
12. Sampling High Sampling time and 1 1 1
Methods frequency were
appropriate for the study;
analytical methods were
considered acceptable.
Confounding /|13. Not rated No confounding variables| NR NR NR
Variable Confounding were noted.
Control Variables
14. Outcomes Not rated The metric is not NR NR NR
Unrelated to applicable to this study
Exposure type.
Data 15. Data Medium Some details were 2 2 4
Presentation |Reporting limited; tables could have
and Analysis provided better insight on
actual BAF and BASF
values; additional yet
limited information was
in supporting file.
16. Statistical High Details were limited; 1 1 1
Methods and additional yet limited
Kinetic information was in
Calculations supporting file.
Other 17. Medium Some details were 2 1 2
Verification or limited; additional yet
Plausibility of limited information was
Results in supporting file.
18. QSAR Not rated The metric is not NR NR NR
Models applicable to this study
type.
Sum of scores: 17 19 23
High Medium Low Overall Score =Sum of | 1.21 Overall 1.2
Weighted Scores/Sum Score
of Metric Weighting (Rounded):
Factors:
>l and<1.7 | >21.7 and <2.3 >2.3 and <3 Overall High
Quality
Level:
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Study Haukas, M; Hylland, K; Nygard, T; Berge, JA; Mariussen, E. (2010). Diastereomer-
Reference: specific bioaccumulation of hexabromocyclododecane (HBCD) in a coastal food web,
Western Norway. Sci Total Environ 408: 5910-5916.
http://dx.doi.org/10.1016/j.scitotenv.2010.08.026.
HERO ID: 1927667
Domain Metric Qualitative Comments Metric| Metric | Weighted
Determination Score | Weighting Score
[i.e., High, Factor
Medium, Low,
Unacceptable, or
Not rated]
Test 1. Test High The test substance was 1 2 2
Substance Substance identified by chemical
Identity name.
2. Test Low The test substance was 3 1 3
Substance identified by analytical
Purity means. The source and
purity of the reference
substances were not
reported or verified by
analytical means.
Test Design | 3. Study Medium The study did not require 2 2 4
Controls concurrent control groups;
analytical controls were not
reported.
4. Test Medium Data regarding this metric 2 1 2
Substance were omitted; however,
Stability these omissions were not
likely to have influenced
the study results.
Test 5. Test Method High The test method was 1 1 1
Conditions Suitability suitable for the test
substance.
6. Testing High Not reported in detail, but 1 2 2
Conditions not likely to have
influenced the study results.
7. Testing High Test conditions were 1 1 1
Consistency consistent across species.
8. System High This metric met the criteria 1 1 1
Type and for high confidence as
Design expected for this type of
study.
Test 9. Test Not rated The metric is not applicable| NR NR NR
Organisms Organism to this study type.
Degradation
10. Test High Appropriate trophic level 1 2 2
Organism analysis. Field study
Partitioning investigated concentrations
in aquatic species of
different trophic levels.
Outcome 11. Outcome High This metric met the criteria 1 1 1
Assessment Assessment for high confidence as
Methodology expected for this type of

study.
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12. Sampling High Study used widely accepted 1 1 1
Methods sampling methods, which
were applicable for the
chemical and media being
analyzed.
Confounding |13. High Potential confounding 1 1 1
/ Variable Confounding variables and sources of
Control Variables uncertainty were reported
and discussed in the study
and were not likely to have
had an impact on the study
results and interpretation.
14. Outcomes Not rated The metric is not applicable| NR NR NR
Unrelated to to this study type.
Exposure
Data 15. Data Low Limited information on 3 2 6
Presentation | Reporting analytical methods;
and Analysis extraction efficiency,
injection temperatures and
percent recovery were not
measured/reported.
16. Statistical High Statistical methods were 1 1 1
Methods and clearly described.
Kinetic
Calculations
Other 17. High This metric met the criteria 1 1 1
Verification or for high confidence as
Plausibility of expected for this type of
Results study.
18. QSAR Not rated The metric is not applicable| NR NR NR
Models to this study type.
Sum of scores: 21 20 29
High Medium Low Overall Score =Sum of | 1.45 Overall 15
Weighted Scores/Sum of Score
Metric Weighting (Rounded):
Factors:
>l and<1.7 | >1.7 and <2.3 >2.3 and <3 Overall High
Quality
Level:
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Wu, JP; Guan, YT; Zhang, Y; Luo, XJ; Zhi, H; Chen, SJ; Mai, BX. (2010).

Reference: Trophodynamics of hexabromocyclododecanes and several other non-PBDE brominated
flame retardants in a freshwater food web. Environ Sci Technol 44: 5490-5495.
http://dx.doi.org/10.1021/es101300t.

HERO ID: 1927678
Domain Metric Qualitative Comments Metric Metric | Weighted
Determination [i.e., Score | Weighting Score
High, Medium, Factor
Low,
Unacceptable, or
Not rated]

Test 1. Test High The test substance was 1 2 2

Substance Substance identified by chemical
Identity name.

2. Test High Source was reported. 1 1 1
Substance
Purity
Test Design  |3. Study Medium The study did not 2 2 4
Controls require concurrent
control groups;
analytical blanks were
included.
4. Test Low Samples were prepared 3 1 3
Substance in a previous study
Stability cited; reference date
was 2 years prior to the
publish date; storage
and stability of samples
were not reported.
Test 5. Test Method High This metric met the 1 1 1
Conditions Suitability criteria for high
confidence as expected
for this type of study.
6. Testing High This metric met the 1 2 2
Conditions criteria for high
confidence as expected
for this type of study.
7. Testing High This metric met the 1 1 1
Consistency criteria for high
confidence as expected
for this type of study.
8. System Type High This metric met the 1 1 1
and Design criteria for high
confidence as expected
for this type of study.

Test 9. Test Not rated The metric is not NR NR NR

Organisms Organism applicable to this study
Degradation type.

10. Test High Additional information 1 2 2
Organism in supporting
Partitioning information.
Outcome 11. Outcome High This metric met the 1 1 1
Assessment Assessment criteria for high

Methodology

confidence as expected
for this type of study.
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12. Sampling Medium Limited detail was 2 1 2
Methods provided; however, this
did not hinder the
interpretation of the
results.
Confounding / |13. High Sources of variability 1 1 1
Variable Confounding and uncertainty in the
Control Variables study were considered
and accounted for in
data evaluation.
14. Outcomes Not rated The metric is not NR NR NR
Unrelated to applicable to this study
Exposure type.
Data 15. Data Medium Limited data; additional 2 2 4
Presentation  |Reporting data with supporting
and Analysis document; injection
temperature of
analytical method was
not specified for
isomeric resolution.
16. Statistical High This metric met the 1 1 1
Methods and criteria for high
Kinetic confidence as expected
Calculations for this type of study.
Other 17. Verification High This metric met the 1 1 1
or Plausibility criteria for high
of Results confidence as expected
for this type of study.
18. QSAR Not rated The metric is not NR NR NR
Models applicable to this study
type.
Sum of scores: 20 20 27
High Medium Low Overall Score =Sum | 1.35 Overall 14
of Weighted Score
Scores/Sum of Metric (Rounded):
Weighting Factors:
>l and<1.7 | >1.7 and <2.3 >2.3 and <3 Overall High?
Quiality
Level:

!t is noted that information in Table 1 was used to calculate lipid normalized BAF’s.

Study Wu, JP; Guan, YT; Zhang, Y; Luo, XJ; Zhi, H; Chen, SJ; Mai, BX. (2010).

Reference: Trophodynamics of hexabromocyclododecanes and several other non-PBDE brominated
flame retardants in a freshwater food web. Environ Sci Technol 44: 5490-5495.
http://dx.doi.org/10.1021/es101300t.

HERO ID: 1927678
Domain Metric Qualitative Comments Metric Metric | Weighted
Determination [i.e., Score | Weighting Score
High, Medium, Factor
Low,
Unacceptable, or
Not rated]

Test 1. Test High The test substance was 1 2 2

Substance Substance identified by chemical
Identity name.
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2. Test High Source was reported. 1 1 1
Substance
Purity
Test Design | 3. Study High The study did not 1 2 2
Controls require concurrent
control groups;
analytical blanks were
included.
4., Test Low Samples were prepared 3 1 3
Substance in a previous study
Stability cited; reference date
was 2 years prior to the
publish date; storage
and stability of samples
were not reported.
Test 5. Test Method High This metric met the 1 1 1
Conditions Suitability criteria for high
confidence as expected
for this type of study.
6. Testing High This metric met the 1 2 2
Conditions criteria for high
confidence as expected
for this type of study.
7. Testing High This metric met the 1 1 1
Consistency criteria for high
confidence as expected
for this type of study.
8. System Type High This metric met the 1 1 1
and Design criteria for high
confidence as expected
for this type of study.
Test 9. Test Not rated The metric is not NR NR NR
Organisms Organism applicable to this study
Degradation type.
10. Test High Additional information 1 2 2
Organism in supporting
Partitioning information.
Outcome 11. Outcome High This metric met the 1 1 1
Assessment Assessment criteria for high
Methodology confidence as expected
for this type of study.
12. Sampling Medium Limited detail was 2 1 2
Methods provided; however, this
did not hinder the
interpretation of the
results.
Confounding / |13. High Sources of variability 1 1 1
Variable Confounding and uncertainty in the
Control Variables study were considered
and accounted for in
data evaluation.
14. Outcomes Not rated The metric is not NR NR NR

Unrelated to
Exposure

applicable to this study
type.
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Data 15. Data Medium Limited data; additional 2 2 4
Presentation | Reporting data with supporting
and Analysis document; injection
temperature of
analytical method was
not specified for
isomeric resolution.
16. Statistical High This metric met the 1 1 1
Methods and criteria for high
Kinetic confidence as expected
Calculations for this type of study.
Other 17. Verification High This metric met the 1 1 1
or Plausibility criteria for high
of Results confidence as expected
for this type of study.
18. QSAR Not rated The metric is not NR NR NR
Models applicable to this study
type.
Sum of scores: 19 20 25
High Medium Low Overall Score =Sum | 1.25 Overall 1.3
of Weighted Score
Scores/Sum of Metric (Rounded):
Weighting Factors:
>l and<1.7 | >1.7 and <2.3 >2.3 and <3 Overall High?
Quiality
Level:

't is noted that information in Table 1 was used to calculate lipid normalized BAF’s.

Study Wu, JP; Guan, YT; Zhang, Y; Luo, XJ; Zhi, H; Chen, SJ; Mai, BX. (2010). Trophodynamics
Reference: of hexabromocyclododecanes and several other non-PBDE brominated flame retardants in a
freshwater food web. Environ Sci Technol 44: 5490-5495.
http://dx.doi.org/10.1021/es101300t.
HERO ID: 1927678
Domain Metric Qualitative Comments Metric Metric | Weighted
Determination [i.e., Score | Weighting Score
High, Medium, Factor
Low,
Unacceptable, or
Not rated]
Test 1. Test High The test substance was 1 2 2
Substance Substance identified by chemical
Identity name.
2. Test High Source was reported. 1 1 1
Substance
Purity
Test Design  |3. Study Medium The study did not 2 2 4
Controls require concurrent

control groups;
analytical blanks were
included.
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4. Test Low Samples were prepared 3 1 3
Substance in a previous study
Stability cited; reference date
was 2 years prior to the
publish date; storage
and stability of samples
were not reported.
Test 5. Test Method High This metric met the 1 1 1
Conditions Suitability criteria for high
confidence as expected
for this type of study.
6. Testing High This metric met the 1 2 2
Conditions criteria for high
confidence as expected
for this type of study.
7. Testing High This metric met the 1 1 1
Consistency criteria for high
confidence as expected
for this type of study.
8. System Type High This metric met the 1 1 1
and Design criteria for high
confidence as expected
for this type of study.
Test 9. Test Not rated The metric is not NR NR NR
Organisms Organism applicable to this study
Degradation type.
10. Test High Additional information 1 2 2
Organism in supporting
Partitioning information.
Outcome 11. Outcome High This metric met the 1 1 1
Assessment Assessment criteria for high
Methodology confidence as expected
for this type of study.
12. Sampling Medium Limited detail was 2 1 2
Methods provided; however, this
did not hinder the
interpretation of the
results.
Confounding /| 13. High Sources of variability 1 1 1
Variable Confounding and uncertainty in the
Control Variables study were considered
and accounted for in
data evaluation.
14. Outcomes Not rated The metric is not NR NR NR
Unrelated to applicable to this study
Exposure type.
Data 15. Data Medium Limited data; additional 2 2 4
Presentation |Reporting data with supporting
and Analysis document; injection

temperature of
analytical method was
not specified for
isomeric resolution.
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16. Statistical High This metric met the 1 1 1
Methods and criteria for high
Kinetic confidence as expected
Calculations for this type of study.
Other 17. Verification High This metric met the 1 1 1
or Plausibility criteria for high
of Results confidence as expected
for this type of study.
18. QSAR Not rated The metric is not NR NR NR
Models applicable to this study
type.
Sum of scores: 20 20 27
High Medium Low Overall Score = Sum | 1.35 Overall 14
of Weighted Score
Scores/Sum of Metric (Rounded):
Weighting Factors:
>1 and<1.7 | >1.7 and <2.3 >2.3 and <3 Overall High?
Quality
Level:

't is noted that information in Table 1 was used to calculate lipid normalized BAF’s.

Study Kim, GB; Stapleton, HM. (2010). PBDEs, methoxylated PBDEs and HBCDs in Japanese
Reference: common squid (Todarodes pacificus) from Korean offshore waters. Mar Pollut Bull 60: 935-
940. http://dx.doi.org/10.1016/j.marpolbul.2010.03.025.
HERO ID: 1927684
Domain Metric Qualitative Comments Metric Metric Weighted
Determination Score | Weighting Score
[i.e., High, Factor
Medium, Low,
Unacceptable, or
Not rated]
Test 1. Test High The test substance was 1 2 2
Substance Substance identified by chemical
Identity name.
2. Test High The test substance was 1 1 1
Substance identified by analytical
Purity means.
Test Design | 3. Study Medium Quality controls were 2 2 4
Controls included; HBCD was
not detected in
analytical blanks. The
source and purity of
analytical standards
were not reported.
4. Test High This metric met the 1 1 1
Substance criteria for high
Stability confidence as expected
for this type of study.
Test 5. Test Method High The test method was 1 1 1
Conditions Suitability suitable for the test
substance.
6. Testing High This metric met the 1 2 2
Conditions criteria for high
confidence as expected
for this type of study.
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7. Testing High Test conditions were 1 1 1
Consistency consistent across
samples;
environmental samples
were treated equally.
8. System Medium Concentrations were 2 1 2
Type and measured in biota only
Design and not in waters
where biota were
collected.
Test 9. Test Not rated The metric is not NR NR NR
Organisms Organism applicable to this study
Degradation type.
10. Test Low Not a routine species. 3 2 6
Organism The squid was selected
Partitioning to document
environmental
contamination off
Korean waters and the
tissue were frozen and
also used in a different
publication.
Outcome 11. Outcome Unacceptable  |BAF/BCF values were 4 1 4
Assessment Assessment not reported. Study
Methodology documents HBCD
concentrations in
squid, rather than
calculating BAF/BCF
values in these
organisms.
12. Sampling Medium Limited detail was 2 1 2
Methods provided; a different
publication was cited
that may provide more
information.
Confounding |13. High Sources of variability 1 1 1
/ Variable Confounding were examined
Control Variables statistically; no
confounding factors
were reported.
14. Outcomes Not rated The metric is not NR NR NR
Unrelated to applicable to this study
Exposure type.
Data 15. Data High Concentrations of 1 2 2
Presentation |Reporting HCBD isomers were
and Analysis reported and lipid-

normalized, although
samples were not
corrected for %
recovery.
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16. Statistical High Appropriate statistical 1 1 1
Methods and tests were used to
Kinetic determine potential
Calculations differences in
concentrations between
study areas, and to
examine relationships
between HBCD
isomers.
Other 17. High Pattern of HBCD 1 1 1
Verification or composition seen in
Plausibility of squid was very similar
Results to that seen in other
studies.
18. QSAR Not rated The metric is not NR NR NR
Models applicable to this study
type.
Sum of scores: 23 20 31
High Medium Low Overall Score =Sum | 1.55 Overall 4
of Weighted Score
Scores/Sum of Metric (Rounded):
Weighting Factors:
>land<1.7 | >1.7 and <2.3 >2.3 and <3 Overall |Unacceptable!
Quality
Level:

'Monitoring study where BAF/BCF values were not reported. Consistent with our Application of Systematic
Review in TSCA Risk Evaluations document, if a metric for a data source receives a score of Unacceptable (score
= 4), EPA will determine the study to be unacceptable. In this case, one of the metrics was rated as unacceptable.
As such, the study is considered unacceptable and the score is presented solely to increase transparency.
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Harrad, S; Abdallah, MA; Rose, NL; Turner, SD; Davidson, TA. (2009). Current-use

Reference: brominated flame retardants in water, sediment, and fish from English lakes. Environ Sci
Technol 43: 9077-9083. http://dx.doi.org/10.1021/es902185u.
HERO ID: 1927694
Domain Metric Qualitative Comments Metric| Metric | Weighted
Determination Score | Weighting Score
[i.e., High, Factor
Medium, Low,
Unacceptable, or
Not rated]
Test 1. Test High The test substance was 1 2 2
Substance Substance identified by chemical
Identity name.
2. Test High The test substance was 1 1 1
Substance identified by analytical
Purity means. Source of
analytical standards was
reported.
Test Design | 3. Study High Replicate analysis was 1 2 2
Controls used for method
reproducibility and
accuracy and was
described in detail in
supplemental information.
4. Test Medium The test substance stability 2 1 2
Substance and storage conditions
Stability were not reported;
however, these factors
were not likely to have
influenced the test
substance or were not
likely to have had a
substantial impact on the
study results.
Test 5. Test Method High The test method was 1 1 1
Conditions Suitability suitable for the test
substance.
6. Testing Medium There were minor 2 2 4
Conditions omissions in testing
conditions; however, the
omissions were
not likely to have had a
substantial impact on the
study results.
7. Testing Medium There were likely minor 2 1 2

Consistency

inconsistencies in test
conditions across samples
or study groups as various
sampling sites were used
and several organisms
sampled; however, this
was not likely to have
hindered the interpretation
of the results.
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8. System Medium Field study; equilibrium 2 1 2
Type and was not confirmed or
Design reported; the deviation
may have limited strict
interpretation of the study
results.
Test 9. Test Not rated The metric is not NR NR NR
Organisms Organism applicable to this study
Degradation type.
10. Test Medium Details on each species not 2 2 4
Organism included; field study
Partitioning investigated concentrations
in aquatic species.
Outcome 11. Outcome High Outcome assessment 1 1 1
Assessment | Assessment methodology reported the
Methodology intended
outcomes of interest.
12. Sampling High Sampling methods were 1 1 1
Methods adequate for the outcomes
of interest; additional
detail was provided in
supporting information.
Confounding |13. High Potential confounding 1 1 1
/ Variable Confounding variables and uncertainties
Control Variables were discussed and
accounted for in the study.
14. Outcomes Not rated The metric is not NR NR NR
Unrelated to applicable to this study
Exposure type.
Data 15. Data High Details regarding chemical 1 2 2
Presentation |Reporting concentrations,
and Analysis partitioning, percent
recovery, and method
accuracy were described in
the paper and supporting
information.
16. Statistical Low Statistical analyses were 3 1 3
Methods and not reported.
Kinetic
Calculations
Other 17. High This metric met the criteria 1 1 1
Verification or for high confidence as
Plausibility of expected for this type of
Results study.
18. QSAR Not rated The metric is not NR NR NR
Models applicable to this study
type.
Sum of scores: 22 20 29
High Medium Low Overall Score = Sum of | 1.45 Overall 15
Weighted Scores/Sum of Score
Metric Weighting (Rounded):
Factors:
>l and <1.7 | 21.7 and <2.3 >2.3 and <3 Overall High
Quality
Level:
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Study Harrad, S; Abdallah, MA; Rose, NL; Turner, SD; Davidson, TA. (2009). Current-use
Reference: brominated flame retardants in water, sediment, and fish from English lakes. Environ Sci
Technol 43: 9077-9083. http://dx.doi.org/10.1021/es902185u.
HERO ID: 1927694
Domain Metric Qualitative Comments Metric| Metric | Weighted
Determination Score | Weighting Score
[i.e., High, Factor
Medium, Low,
Unacceptable, or
Not rated]
Test 1. Test High The test substance was 1 2 2
Substance Substance identified by chemical
Identity name.
2. Test High The test substance was 1 1 1
Substance identified by analytical
Purity means. Source of analytical
standards was reported.
Test Design | 3. Study High Replicate analysis was 1 2 2
Controls used for method
reproducibility and
accuracy and was
described in detail in
supplemental information.
4. Test Medium The test substance stability 2 1 2
Substance and storage conditions
Stability were not reported;
however, these factors
were not likely to have
influenced the test
substance or were not
likely to have had a
substantial impact on the
study results.
Test 5. Test Method High The test method was 1 1 1
Conditions Suitability suitable for the test
substance.
6. Testing Medium There were minor 2 2 4
Conditions omissions in testing

conditions; however, the
omissions were

not likely to have had a
substantial impact on the
study results.
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7. Testing Medium There were likely minor 2 1 2
Consistency inconsistencies in test
conditions across samples
or study groups as various
sampling sites were used
and several organisms
sampled; however, this was
not likely to have hindered
the interpretation of the
results.
8. System Medium Field study; equilibrium 2 1 2
Type and was not confirmed or
Design reported; the deviation may
have limited strict
interpretation of the study
results.
Test 9. Test Not rated The metric is not NR NR NR
Organisms Organism applicable to this study
Degradation type.
10. Test Medium Details on each species not 2 2 4
Organism included; field study
Partitioning investigated concentrations
in aquatic species.
Outcome 11. Outcome High Outcome assessment 1 1 1
Assessment Assessment methodology reported the
Methodology intended
outcomes of interest.
12. Sampling High Sampling methods were 1 1 1
Methods adequate for the outcomes
of interest; additional detail
was provided in supporting
information.
Confounding |13. High Potential confounding 1 1 1
/ Variable Confounding variables and uncertainties
Control Variables were discussed and
accounted for in the study.
14. Outcomes Not rated The metric is not NR NR NR

Unrelated to
Exposure

applicable to this study
type.
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Data 15. Data High Details regarding chemical 1 2 2
Presentation |Reporting concentrations,
and Analysis partitioning, percent
recovery, and method
accuracy were described in
the paper and supporting
information.
16. Statistical Low Statistical analyses were 3 1 3
Methods and not reported.
Kinetic
Calculations
Other 17. High This metric met the criteria 1 1 1
Verification or for high confidence as
Plausibility of expected for this type of
Results study.
18. QSAR Not rated The metric is not NR NR NR
Models applicable to this study
type.
Sum of scores: 22 20 29
High Medium Low Overall Score = Sum of | 1.45 Overall 15
Weighted Scores/Sum of Score
Metric Weighting (Rounded):
Factors:
>l and<1.7 | >21.7 and <2.3 >2.3 and <3 Overall High
Quality
Level:
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Harrad, S; Abdallah, MA; Rose, NL; Turner, SD; Davidson, TA. (2009). Current-use

Reference: brominated flame retardants in water, sediment, and fish from English lakes. Environ Sci
Technol 43: 9077-9083. http://dx.doi.org/10.1021/es902185u.
HERO ID: 1927694
Domain Metric Qualitative Comments Metric| Metric | Weighted
Determination Score | Weighting Score
[i.e., High, Factor
Medium, Low,
Unacceptable, or
Not rated]
Test 1. Test High The test substance was 1 2 2
Substance Substance identified by chemical
Identity name.
2. Test High The test substance was 1 1 1
Substance identified by analytical
Purity means. Source of
analytical standards was
reported.
Test Design | 3. Study High Replicate analysis was 1 2 2
Controls used for method
reproducibility and
accuracy and was
described in detail in
supplemental information.
4. Test Medium The test substance stability 2 1 2
Substance and storage conditions
Stability were not reported;
however, these factors
were not likely to have
influenced the test
substance or were not
likely to have had a
substantial impact on the
study results.
Test 5. Test Method High The test method was 1 1 1
Conditions Suitability suitable for the test
substance.
6. Testing Medium There were minor 2 2 4
Conditions omissions in testing
conditions; however, the
omissions were not likely
to have had a substantial
impact on the study results.
7. Testing Medium There were likely minor 2 1 2

Consistency

inconsistencies in test
conditions across samples
or study groups as various
sampling sites were used
and several organisms
sampled; however, this
was not likely to have
hindered the interpretation
of the results.
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8. System Medium Field study; equilibrium 2 1 2
Type and was not confirmed or
Design reported; the deviation
may limit strict
interpretation of the study
results.
Test 9. Test Not rated The metric is not NR NR NR
Organisms Organism applicable to this study
Degradation type.
10. Test Medium Details on each species not 2 2 4
Organism included; field study
Partitioning investigated concentrations
in aquatic species.
Outcome 11. Outcome High Outcome assessment 1 1 1
Assessment | Assessment methodology reported the
Methodology intended
outcomes of interest.
12. Sampling High Sampling methods were 1 1 1
Methods adequate for the outcomes
of interest; additional
detail was provided in
supporting information.
Confounding |13. High Potential confounding 1 1 1
/ Variable Confounding variables and uncertainties
Control Variables were discussed and
accounted for in the study.
14. Outcomes Not rated The metric is not NR NR NR
Unrelated to applicable to this study
Exposure type.
Data 15. Data High Details regarding chemical 1 2 2
Presentation |Reporting concentrations,
and Analysis partitioning, percent
recovery, and method
accuracy were described in
the paper and supporting
information.
16. Statistical Low Statistical analyses were 3 1 3
Methods and not reported.
Kinetic
Calculations
Other 17. High This metric met the criteria 1 1 1
Verification or for high confidence as
Plausibility of expected for this type of
Results study.
18. QSAR Not rated The metric is not NR NR NR
Models applicable to this study
type.
Sum of scores: 22 20 29
High Medium Low Overall Score =Sum of | 1.45 Overall 15
Weighted Scores/Sum of Score
Metric Weighting (Rounded):
Factors:
>l and <1.7 | 21.7 and <2.3 >2.3 and <3 Overall High
Quality
Level:
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Harrad, S; Abdallah, MA; Rose, NL; Turner, SD; Davidson, TA. (2009). Current-use

Reference: brominated flame retardants in water, sediment, and fish from English lakes. Environ Sci
Technol 43: 9077-9083. http://dx.doi.org/10.1021/es902185u.
HERO ID: 1927694
Domain Metric Qualitative Comments Metric| Metric | Weighted
Determination Score | Weighting Score
[i.e., High, Factor
Medium, Low,
Unacceptable, or
Not rated]
Test 1. Test High The test substance was 1 2 2
Substance Substance identified by chemical
Identity name.
2. Test High The test substance was 1 1 1
Substance identified by analytical
Purity means. Source of
analytical standards was
reported.
Test Design | 3. Study High Replicate analysis was 1 2 2
Controls used for method
reproducibility and
accuracy and was
described in detail in
supplemental information.
4. Test Medium The test substance stability 2 1 2
Substance and storage conditions
Stability were not reported;
however, these factors
were not likely to have
influenced the test
substance or were not
likely to have had a
substantial impact on the
study results.
Test 5. Test Method High The test method was 1 1 1
Conditions Suitability suitable for the test
substance.
6. Testing Medium There were minor 2 2 4
Conditions omissions in testing
conditions; however, the
omissions were not likely
to have had a substantial
impact on the study results.
7. Testing Medium There were likely minor 2 1 2

Consistency

inconsistencies in test
conditions across samples
or study groups as various
sampling sites were used
and several organisms
sampled; however, this is
not likely to have hindered
the interpretation of the
results.
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8. System Medium Field study; equilibrium 2 1 2
Type and was not confirmed or
Design reported; the deviation
may have limited strict
interpretation of the study
results.
Test 9. Test Not rated The metric is not NR NR NR
Organisms Organism applicable to this study
Degradation type.
10. Test Medium Details on each species not 2 2 4
Organism included; field study
Partitioning investigated concentrations
in aquatic species.
Outcome 11. Outcome High Outcome assessment 1 1 1
Assessment | Assessment methodology reported the
Methodology intended outcomes of
interest.
12. Sampling High Sampling methods were 1 1 1
Methods adequate for the outcomes
of interest; additional
detail was provided in
supporting information.
Confounding |13. High Potential confounding 1 1 1
/ Variable Confounding variables and uncertainties
Control Variables were discussed and
accounted for in the study.
14. Outcomes Not rated The metric is not NR NR NR
Unrelated to applicable to this study
Exposure type.
Data 15. Data High Details regarding chemical 1 2 2
Presentation |Reporting concentrations,
and Analysis partitioning, percent
recovery, and method
accuracy were described in
the paper and supporting
information.
16. Statistical Medium Statistical analysis of the 2 1 2
Methods and results was indicated;
Kinetic however, data relating to
Calculations the specific results were
not provided.
Other 17. High This metric met the criteria| 1 1 1
Verification or for high confidence as
Plausibility of expected for this type of
Results study.
18. QSAR Not rated The metric is not NR NR NR
Models applicable to this study
type.
Sum of scores: 21 20 28
High Medium Low Overall Score = Sum of 1.4 Overall 14
Weighted Scores/Sum of Score
Metric Weighting (Rounded):

Factors:
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>1 and <1.7

>1.7 and <2.3

>2.3 and <3

Overall

Quality
Level:

High
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Jenssen, BM; Sgrmo, EG; Baek, K; Bytingsvik, J; Gaustad, H; Ruus, A; Skaare, JU.

Reference: (2007). Brominated flame retardants in North-East Atlantic marine ecosystems. Environ
Health Perspect 115 Suppl 1: 35-41. http://dx.doi.org/10.1289/ehp.9355.
HERO ID: 1927762
Domain Metric Qualitative Comments Metric Metric | Weighted
Determination [i.e., Score | Weighting Score
High, Medium, Factor
Low, Unacceptable,
or Not rated]
Test 1. Test High The test substance was 1 2 2
Substance Substance identified by chemical
Identity name.
2. Test High The test substance was 1 1 1
Substance identified by analytical
Purity means.
Test Design | 3. Study Medium Source and purity of| 2 2 4
Controls analytical standards not
reported.
4, Test High This metric met the 1 1 1
Substance criteria for high
Stability confidence as expected
for this type of study.
Test 5. Test Method High This metric met the 1 1 1
Conditions Suitability criteria for high
confidence as expected
for this type of study.
6. Testing High This metric met the 1 2 2
Conditions criteria for high
confidence as expected
for this type of study.
7. Testing High This metric met the 1 1 1
Consistency criteria for high
confidence as expected
for this type of study.
8. System Type High This metric met the 1 1 1
and Design criteria for high
confidence as expected
for this type of study.
Test 9. Test Not rated The metric is not NR NR NR
Organisms Organism applicable to this study
Degradation type.
10. Test High This metric met the 1 2 2
Organism criteria for high
Partitioning confidence as expected
for this type of study.
Outcome 11. Outcome High This metric met the 1 1 1
Assessment Assessment criteria for high
Methodology confidence as expected
for this type of study.
12. Sampling High This metric met the 1 1 1
Methods criteria for high

confidence as expected
for this type of study.
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Confounding / | 13. High Sources of variability 1 1 1
Variable Confounding and uncertainty in the
Control Variables study were considered
and accounted for in
data evaluation. No
confounding variables
were noted.
14. Outcomes Not rated The metric is not NR NR NR
Unrelated to applicable to this study
Exposure type.
Data 15. Data High This metric met the 1 2 2
Presentation | Reporting criteria for high
and Analysis confidence as expected
for this type of study.
16. Statistical High This metric met the 1 1 1
Methods and criteria for high
Kinetic confidence as expected
Calculations for this type of study.
Other 17. Verification High This metric met the 1 1 1
or Plausibility criteria for high
of Results confidence as expected
for this type of study.
18. QSAR Not rated The metric is not NR NR NR
Models applicable to this study
type.
Sum of scores: 16 20 21
High Medium Low Overall Score=Sum | 1.1 Overall 11
of Weighted Score
Scores/Sum of Metric (Rounded):
Weighting Factors:
>land<1.7 >1.7 and <2.3 >2.3 and <3 Overall High
Quiality
Level:
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van Beusekom, OC; Eljarrat, E; Barcel6, D; Koelmans, AA. (2006). Dynamic modeling of

Reference: food-chain accumulation of brominated flame retardants in fish from the Ebro River Basin,
Spain. Environ Toxicol Chem 25: 2553-2560. http://dx.doi.org/10.1897/05- 409R.1.
HERO ID: 1927786
Domain Metric Qualitative Comments Metric Metric | Weighted
Determination Score | Weighting Score
[i.e., High,